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EXPLANATORY  NOTE 

Illustrated  articles  are  marked  with  an  asterisk 

(*),  book  notices  with  a  dagger  (t),  and  new 
shop  equipment  as  described  in  the  departments 
"Shop  Equipment  News"  and  "Condensed  Clip- 

ping Index  of  Equipment"  with  a  double  dagger 
(t).  Book  reviews  are  listed  under  the  heading 
"New  Publications."  Cross  references  to  a 
particular  initial  word  may  apply  also  to  its 
derivatives.  The  cross  references  condense  the 
matter  and  assist  the  reader,  but  are  not  to  be 
regarded  as  complete  or  conclusive.  So,  if  there 
were  a  reference  from  "Milling"  to  "Jigs  and 
Fixtures,"  and  if  the  searcher  failed  to  find  the 
required  article  under  the  latter  topic,  he  should 
look  through  the  "Milling"  entries,  or  others 
that  the  subject  might  suggest,  as  he  would 
have  done  had  there  been  no  cross  reference. 
The  plural  of  any  given  item  may  not  neces- 

sarily follow  the  singular  immediately,  as  the 
items  are  listed  in  alphabetical  order.  All  ar- 

ticles written  by  any  given  author  are  listed 
directly  under  his  name  in  the  special  author's 
index  which  starts  on  pase  21.  Articles  that  are 
not  credited  to  any  author  may  be  found  under 
the  heading  "No  author  credited,"  listed  under 
"N"    in    the   Author's    Index. 

Following  is  a  list  of  the  pages  included  in 
the  several  numbers  of  the  volume,  by  date  and 
number: 

Jan.     2 — Number  1   Pages  1-46 
"       9  "        2    "  47-92 
"     16  "        3    "  93-140 
"23  "        4    "  141-188 
"     30  "        5    "  189-234 

Feb.    6  "        6    "  235-282 
"     13  "        7    "  283-328 
"     20  "        8    "  329-376 
"27  "        9    "  377-424 

Mar.  6  "      10    "  425-474 
"     13  "      11    "  475-524 
"     20  "      12    "  525-574' 
"     27  "      13    "  575-624 

Apr.    3  "      14    "  625-674 
"      1"  "      IS    "  675-724 
"     17  "      16    "  725-774 
"     24  "      17    "  775-824 

May    1  "      18..-.    "  825-874 
"       8  "       19    "  875-922 
"     15  "      20    "  923-970 
"     22  "      21    "  971-1018 
"     29  "      22    "  1019-1066 

June    5  "     23    ■•  1067-1114 
"     12  "      24    "  1115-1162 
"     19  "      25    "  1163-1212 

26  "     26    "  1213-1262 
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Aberdeen   ordnance   proving  ground.   History 
of— I.    Lindh   *459,    II.   *509,    III.    *607 

"Ahitz"     reversible     countershaft.     Rockford 
t*ia58,   fUMc 

Abuse  of  the  "belt  stick."  Use  and.     Frank.    992 
Accounting,    cost,    during    transition    period. 

Equipment     and     maintenance     factors     in. 
Schmidt         366 

Accumulative   graphic   record.      Conway   *242 
Accurately    spaced    drilled    holes.    Coble    88, 

Stein         256 
Achievements    of    U.     S.     Railroad    Adminis- 

tration,   Mechanical.      McManamy   '1163 
Acknowledgment  to  M.  Schneider  et  Cie      908 
Acme     Machine    Tool     Co. — Splitting    collets 

with    a   power   hacksaw.      Thanton   *S32 
Acme    Machine    Wks.,    Roll    feeds    for    press 

work      t*862,  t*970c 
Acme    threads.       Measuring    without    special 

wires.      Miller      *932 
Acme  Tool   Co..   drilling  vise   i*1061,   •t*12I2a 
Acts,    compensation,    "Coverage"    of.      Sher- 

lock.—I,  271;   II,  319;   III      354 
Adapter   for  inside   micrometer.      Stalker   *849 
Adapting  ideas  to  our  own  needs   1003 
Adjustable     blades.        Special     reamer     with. 

Dcngler       '906 
Adjustable  die.     Cheap.     Voelcker   '905 
Adjustable     radius     bar     for     planing     links. 

Varhola          *32 
Adjustable  V-blocks.      Hill      *26 
Adjusting    clamp.      Handy.      Toeckeer   *261 
Adjustment    device    for    airplanes    invented. 

Altitude        890 

"Adlight."      I.indblad      ..t*38[   i'92a 
Administration.     Mechanical  achievements  of 

U.    .S.    Railroad.      McManamy   *1163 
Advances  in   industrial  management.     Calder  807 
Aerial      transportation      corporation      recom- 

mended     855 
Aeronautic   eonvenlicm.      P.an-Amcrican     758 
Aeroplane.     See   "Airplane." 

..-,,,  .  Fase Again.      rhey  re    at    it     909 
Agencies.     Foreign   selling.     Alter     967 
Aid    in    developing    ideas.      Outside.      Shaff- 

, .""         496 Aid  to  the  chief  draftsman.     An.     Carpenter  838 
Aims  of  .American  dear  Manufacturers'  Asso- 

ciation.     Sinram        885 
Air,  Compressed,   in   a  shell   plant — Winslow 

liros.    Co.      Martin   and    King   *395 
Air  compressor.      Ingersoll-Kand.  .t*91 1,   TlOlSc 
Air     compressors,     independent.     Centralized 

compressor    plant    vs.       Richards      728 
Air  compressors,  Stratton  &  Uragg   ^"1205 
-Air-operated    chuck    for    pistons.      Delmont.  .  *653 
Air-operated    chucks,    "Logan"   t*617,    t*724a 
.\ir  or  steam  hammer.     Sullivan.  .flOU,  }*1114c 
Air   outfit,   "Master"   portable,    Hartford 

f866,   flOlSa AIRPLANE 

— Aijronautic    convention,     Pan-American     758 
— ^Altitude    adjustment    device    for    airplanes 

invented          890 
— Construction,    Some    avoidable    dangers    in 

airplane.     Adams       365 
— ^Cylinders,       Liberty,      motor.      Operations 

on— I— Ford.     Colvin  *757,  Carhart   II..*985 
— Dangers    in     airplane    construction,     Some 

avoidable.      Adams        365 
— Finishing     operations     on     Liberty     motor 

cylinders.      Carhart   "1197 
— Fittings,    metal.    Some   typical   seen   at    the 

airplane   show      *712,  926 
— Hispano-Suiza    engine.      Isenberg   I    *12I2 
— Latest     developments     in     the     automotive 

industries— 43,   135,  *183,  231,  277,  325,  371, 
469,  521,  621,  *669,  "757,  ♦1019,  *n97,  *1213 

— Lawrence    motor        855 
— Liberty    motor    cylinders.    Welding    opera- 

tions on.     Carhart   *1019 
— Liberty-motor      development,      Details      of 

Squier        130 
—Motor,   Gasoline.      Vol.   I.      Heldt   tl87 
— Multi-bladed     propellers          855 
— New    water-proof    propeller    coating     855 
— Production   airplanes   in    England   890 

"Alive"    ball-bearing    centers,    Kell,    Hock. t*369,  r474a 

Allen    plier    wrenches       t*961,  $*1114a 
Alloy   steel,   Ileat-treatment  of.     Juthe   "1077 
Alternating   current   welding   apparatus.    Arc- 

well   t*765,  t*922a 
Altitude  adjustment  device  for  airplanes  in- 

vented        890 
Aluminum,    Use   of   solders    for.      Bureau   of 

Standards         802 
American   Brake  Shoe  &  Foundry  Co. — Man- 

ufacturing   the    9.2-in.    howitzer    shell — I. 
Hand    *799,    "833,    II    "895,    III   "1089 

.American    engineering    professions,    Reasons 
for    consolidating.      Flinn      159 

American    Gage    Co.,    Doilble-end    detachable 

plug  gage   t*962,   t"  11 14a 
American    Gear    Manufacturers'    Association, Aims   of.      Sinram     885 
American    industry.    Stabilizing    effect    of    a 

definite    foreign-trade    policy.       Hook     938 
American      Machine      Co.,      "Ellison"      drill chuck      r963,    fllMa 

American    Mach.    Tool    Eng.    Wks.,    "Hack" 
high-power    universal    relieving    machine 

t*766,  t*922c 

American  Machine  Tool   Eng.   Wks.,  "Hack" one-piece    adjustable    reamers    and    taps 
t*718,  t"922a 

American  machine  tool,  Markets  for.  Schmidt  75 
American    m.-ichine    tools    in    many    markets. 

Alwyn-Schmidt     .  .  ._   1135 
American    machinery   in    Australia     945 
American    Pneumatic    Chuck    Co.,    American 

parallel-grip     master-hinge     collet     chucks. 
Ncndow       r867,  f— 1018a 

American    pneumatic    rl-ucks   t*1158 American    Standard    Gauge    Corp.,    Portable 

thread-grinding    attachment       t"92a American     Thread     Grinding     Machine     Co., 

thread   grinding    machine   t*463,  J;*574a 
American     Tool     Wks. — radial     drilling     ma- 

chines     t'915,  t*1066a 
Ammunition.     See  also   "War  Topics." 
Ammunition,  Modern   artillery.      Brayton.  .  .  ."707 
Ancient   rustless  iron     496 
Anderson    Bros.    Mfg.   Co.,    pneumatic   scrap- 

ing   machine      t"666.  t*824a 
Anderson   Die   Machine  Co.,   bench   type  die- 

forming    machine      i*5I6.  t674a 
Angle  fixture,  universal.  Nelson.  .t*1062,  J"1212a 
Angle   pattrrii.   Kink  for  making.      Duggan .  .   "80 
Angles,    ("li.nt    of.      Hodgkinson   "125 
Angles  on  the  triangle.   Extra.      Kipps   "506 .Angles,  Tangent  gage  for  measuring.     Clark 

•1250 

Paffc 

Angular    dividing    in    degrees    and    minutes. 
Brunner         545 

Angular    plug  gage    making.      Puset   "635 Announcing  a  new  member  of  the  McGraw- 
Hill   family          <2 

Annunciator    applied    to    group    machine-tool 
operation.    Electric.      Dcs    Angelis   "905 Annual    meeting    of    Society    of    Automotive 
Engineers     321 

Another  gage  j  oke.     Follcn    270 
Anti-aircraft   guns.    Making   sights   for.      Col- 
vin      "681 

Anvil,   Bending  die  with  movable.     Chid»ey.*402 
Applications    for    electroplating     268 
Appraisal    chart    to    determine    service    value 

of   standard    machine   tools   1202 

Apprentice   toolmakers*    school,    Successful — 
Savage  Arms  Corporation    347 

Approximating    tap-drill    size.      Watson        51 

Arbor.     See  also  *'Mandrel." 
Arbor,  Holding  a  slitting  saw  on  the.     Wal- 
ker    '1195 

Arc  welding.     See  "Welfling  and  Cutting.** 
Arc-welding   outfit,    "Zcno"   t*1106,  t"  1262a 
Arc-welding   outfits.      ITSL   electric   t"I255 
Arc  welds.  Inspection  of  metallic  electrode — 

Westinghouse       Electric      &      Mfg.      Co. 

Escholz       •215 
Arcwell   Corp.,    welding   apparatus    for   alter- 

nating   current   t*765,  t'922a .Arms   and   hands.    Mechanical.     Lucas 
•546,  "605,  "650,  "748,  *792 

Armstrong.    Whitworth    &   Co.— Long,   built- 

up  broach     *33 
Army.     See  also  "War  Topics." 
Army,   U.   S.,   ordnance   news.      "269,   310,   "357, 

"459,  "509.  "557.  "607,  "657,  "707,  "739,  "799, 
"833,    "895,    "947,    "997,    "1041,    •1089,    •1127, 

"1188. 

Army's  foreign  stock  of  machinery.     Woods.^775 
Arnold    "Economy"      milling     cutters      with 

brazed-in  cutters   t*1256 Arnold    Electric    Tool    Co.    Electric    drills. 

f715,  f874a Arrangement   of   equipment   in    shops.      For- 
rest      699 

Arrow  Tool  Co.,  thread  lead  testing  device. 
^•517,  f674a 

Arrow  Tool  Co.,  thread  tool  acessories. 
^•465,  t"624a 

Arsenal,    Neck    Island,    Expansion    of     268 
Articles,   Use  of  defective.      Sherlock      701 

Artillery    ammunition.    Modern.      Rrayton.  .'707 
Ash,    Sifting   out    bone.      O'Shea...   '1049 .Assembling,  Remarkable  feat  of  engine.     Sun 

Shipbuilding  Co   *291 Association,   Aims   of  American   Gear   Manu- 
facturers'.     Sinram       :••••.   ^^ 

Association    convenes    at    .Atlantic   City,    Na- 
tional   Machine    Tool    Builders   '1004 

Associations,   Convention   of   drop-forge.  ....  1247 
Atlantic  City,   National   Machine  Too!   Build- 

ers'  Association    convenes   at   '1004 
.Athintic  City,  Railway  Supply  Exhibition  at  1252 
Attachment,    Bush    wiggler   f917.  fI066c Erratum  965 

Attachment   for  a  vernier.   Microscope.   Clay.*125 
Attachment  for  lathes.   South   Bend  cylinder- 

boring     t*1255 
Attachment,  Hjorth  submerged  drilling   ...t^llSS 
Attachment,     Internal     threa<l-milling.       Lor- 

-1X41 

ing 

.Attachment  of  bench  lathe  with  motor.  Driv- 

ing   grinding.      Mclntyre   ...•953 Attachment,     Unique     shell     profile    turning. 
Baker         Kl 

Attachment,    vertical     milling,    Cleveland. 

f  1918,  t'10«6c Attachments   for   the    Potter    precision   bench 

lathe.   Grinding      t'1206 Attention!       317 
Australia,    American    machinery    in     945 

Automatic.      See    "Screw — Screw    machine." 
"Lathe,"    etc. 

Automatic    blueprint    washer.       Potter     653 

Automatic  die  heads,   Shehan   t*l056.  t'1162a 
Automatic   drilling   machine    feed.      Ferber.^1146 
Automatic     ejector     for     flat     blanks.       Hin- 

man   .*308 Automatic    Engineers,     Society    of.     Annual 
meeting    of      ■.•;'•   ̂ 21 

Automatic    Engraving    &    Mfc    Co.,    milling 
machine     f615,  r724a 

Automatic    Machine    &    Tool    Co.,    "Tamco" 
pocket  scale  and  square  holder.  .t"667.t*R24a Automatic    Machine    Co.,    open-side    planing 
machine,     "Coulter."   t*818,  r970c 

Automatic    signaling    pyrometers.    Brown, t*181,  r328a 

Automatic  .stacking  of  chain  link;  n-,.ruin."704 Automatic  tapping  machine  for  pipe  fittings. 

Vincent      -   *797 
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Automatic    universal    hob    and     form    cutter 
grinding    machine.      Harris   t*180,  t*328a 

Automatics.    Rar    feed   on,    Hampson   *849 
Automatically     indexed    piercing    and    shear- 

ing tool.     Oodds      *1133 
AUTOMOBILE 

— Automotive   industries.    Latest  development 
in  the.. 43,  89,  1.15,  '1S3,  *231,  '277,  325, 
371,  469,  521.  621,  *669,  'eyi,  *757,  '787, 
•851,  '887,  *941,  *1019,  '1099,  "1147,  *1197, •1213. 

— Annual   meeting  of  Society   of  Automotive 
Engineers         32 1 

— Caterpillar      tractor,      .Manufacturing — VI. 
Holt     Mfg.    Co.      Stanley   •299 

— Connecting-rods,       Methods       of      making. 
Hudson       1002 

— Crane.   Canton   floor,   with   gasoline   engine 
stand       t*418,  t"524a 

— Crankshaft    grinding    machine,    Landis. 
t*813,  }*922c 

—Cylinder  boring   machine.    Defiance.  .{"466, 
f624a,  r862,  f970c 

—Motor,    Gasoline.      Vol.    T.      Weldt   tl87 
— Motor,  6-cyIinder,  Machining — Falls  Motor 

Corp.      I    *85!,    II    "887   t947 
— Motors,  Locating  knocks  in.     Reiter.  .*107, 

Miessner    270,    Siedhof        346 
—Piston    chuck,    Hartog   t*323,  j*474a 
— Piston    ring   grinding   machine,    Bristol. 

t*816,  t970a 
— Piston    rings.    Chuck    for    holding.      VVilk- 

ing       •732 
— Piston  rinir.'i.  Dial    I  cd  aira  igcment  used 

in    grinding.      Mclntyre      *803 
^Readjustment    in    the    automobile    field....   363 
— Storage  battery,  .\utomobile:  Its  care  and 

repair.  American  Bureau  of  Engineer- 
ing,   Inc   tl87 

—Tractor,      Building     a      30-hp. — Hart-Parr. 
Caldwell        •853 

— Tractor  construction.  Proper  sizes  and  ma- 
terials  for   gears    for.    Frost     902 

—Tractor      parts,      "Caterpillar,"      Grinding 
operations  on — Holt   Mfg.   Co.      Stanley.     *I 

— Tractor    trials,     British      7S8 
— Truck    sales    field.    European     758 
— Trucks,  four-wheel-drive,  Special  parts  for. 

Satterthwaitc   •691 
— Trucks,  Operation  cost  of  motor   89(1 
—What     one     manufacturer     learned     about 

motor    transportation.       Kane   ^941 
— Wrench,     Making     it     in     two     operations. 

Puscp      *1147 

Automotive  Construction.  .*691,  *757,  *787    *8S1 
^_  *887,^  *94I,   "1019.    "1099,    *1147.    *1197,    '121.3 
"Avey"    radial    drilling   machine,    Cincinnati. 
.    .                                                                 t*416,  tS24a 
Aviation.     See  "Airplane." 
Avoidable    dangers    in    airplane    construction. 

Some.     Adams        3C,5 

B 

Babbitt    lining    of    car   journal    brasses,    Ma- 
chine  for  boring.      Hunter   *403 

Bad,  and  Good,   features  of  system.     Gray..  1039 
Baking-powder    factory.    Modern    can-making- 

plant   in — Omission         1 33 
Balance,      Necessity     for     keeping     grinding 

wheels  in   perfect.     Peckham   *1228 
Balancing    machine,    Crawford    dynamic. 

t*863,  *1018a 
Balboa  shops,  Panama  Canal,-  War  time  work 

at.      Gatewood      •igi 
Ball-bearing    centers,    "Alive,"     Kell,     Hock. 

t*369.  t*474a 
Ball     bearings,     Why     do,     sometimes     fail? 
Jarosch    "209 

Ball,     Electromagnetic    die   ^548 
Ball    on    the  end   of  a   rod.   Forming   an   ac- 

curate.     Soule      •lUI 
Balls    for    sheet    metal.    Punch    and    die    for 

stamping.       Royal      •219 
Bar,    boring.    Handy   form   of.      Lowrey   *75.1 
Bar,  Boring,  with  recessing  tool.     Jagow   *40-1 
Bar  feed  on  automatics.      Hampson   *849 
Bar.    sine.    "Loway."      Way   t*515.  t*i'>24a 
Bar,   sine.   Simple   design   of.     Teckler   "260 
Bar,  sine.  Simplex   fln58.  t"1162c 
Bar-stock    racks,    Kent   t*515,  t'624a 
E-ar,   Taper-pin   wedp-c   for  boring.      KoyaI..*1195 
Barb,    fence,    Stringing    machine    for.      Dug- 

Kan       •656 
Barnes  Drill   Co.,  adjustable-head  gang  drill- 
mg  machine      t*46r,,  t*624a 

Barnes,    Wm.    C,    precision    cutter    grinding 
machine    t*1054,  t"1162a 

Barrel,  Cheap  and  efficient  tumbling.  Drew.*il70 
Barrel,     Improved     tumbling.       Amos     *158, 

Duggan       ^754 
Barrel   steel,   gun,   Hardness   tests   of.    Shep- 
„  ard       oyjg 
Batteries,    14-in.    naval    railway.      McCrea.  .  .*141 
Battery,    Automobile    storage:    Its    care    and 

repair.       American     Bureau     of     Engineer- 
_'"«•    fnc   tl87 
Battery-charging  outfit— Hobart.  .t*914.  t*1066a 
Battleship  "New  Mexico."  Electric  drive  of.  869 Be  sure  of  the  right  medicine      507 

Page 

Beaman    &   Smith   Co.   continuouH   manufac- 

turing  milling  machine   t'1013,  t*1162a Beaman    &    Smith    slot-milling    machine. 
t"867,  flOlSa 

Bearing,    ball,    Kell,   Hock    -.Mive,"    centers. t*369,  f474a 
Bearing,    Load    characteristics    of    the    radio- 

thrust.      Gurney       *1233 Bearings,     ball,     Why     do,     sometimes     fail? 

Jarosch           *209 
Bearings,    Hart    roller   t*1157 
Hearings — Oil    grooving    machine,    Fischer. i'SbS,  f724a 

Bearings,      Special     pullers      for.        Satterth- waitc        351 
Beating  the  safety   device.      Kuhne      719 
"Beaver   Jr."    No.   3    pipe-threading   tool. 

t*620,  t*774a 
Becker   Model    D-1    vertical    milling   machine. *825,  f970c 

Bees'   wax   vise   for   the  miller.      Dixie   '504 
Belgian    Industrial    Committee      133 
Belgium — Wanted — One    million    labor-saving 

machines.       Baldwin   "525 
Bellevue     semi-automatic     drill-grinding     ma- 

chine     ril08,  t-1262a 
Belt,    oil    pump.    Keeping    on.      Delaney   *704 
Belt      shifter,      safety.      Manufacturing      a — 

Ready    Tool     Co.       Manson   *  743 
"Belt  stick,"  Use  and  abuse  of.  Frank....  992 
Bemis  Machine  Co.,  Lathe  chuck..  .  .1*36,  t*92a Bench    lathe.    Grinding    attachments    for    the 

Potter    precision       }*1206 
Bench    saw,    Wallace       t*415,  J"474a 
Bench    type    die     forming    machine,    Ander- 

son      1:*516,  t*674a 
Bending    die    with    movable    anvil.      Chidsey.*402 
Bennett,     W.     R.     Co.,     three-purpose     heat- 

treating     furnace,     "Triad"   ■*"*616,  }*724a 
Revel-gear    chuck,    "O.    G."    Garrison   J*46a 
Bicknell-Thomas    tapping   machine. t*91 2,  X*  1018c 
ISill,     Caldwell,    reintroduced   1 149 
Hilton    Machine    Tool    Co.,    s*vivel    machine 

vise    t*1057,  fll()2c 
Black   &    Decker   Manufacturing   Co.    electric 

drill        t*110l5,  t*1212» 
Black    &    Decker    Manufacturing    Co.     Elec- 

tric  drill    with    pistol    grip   and    trigger .  .t*132, t*234a 

Black  &   Decker   Manufacturing   Co.,   electric 

valve    grinding    machine   $"416,  t*524a 
Black  &   Decker    '/i-m.   electric   drill. 

t*911,  t*1018c 
Black    &    Decker    Manufacturing    Co.,    port- 

able    electric    drills   t*665,  t"824a 
RIades,    Arnold    "Economy"    milling    sutlers 

with     brazed-in     blades       J*  1257 
Blades,      Special      reamer      with      adjustable. 

Dengler       *905 
Blanchard     Machine     Co.,     No.     10     vertical 

surface    grinding    machine   t"565,  J'674a 
Blank    diameter   by  graphical    method.      Hin- 

man     '1139 
Blanking.      See    also    "Press." 
Blanking  and  drawing  die.  Double.  Smith.  *220 
Blanks,  chaser.  Machine  for  drilling.  Smith.  *533 
Blanks,  flat.  Automatic  ejector  for.  Hinnian.*308 
Blanks,  small.  Die  for  forming.  Teckeer .  .  *22I 
Bliss    Co.,    E.    W. — Flat    edge    trimmer    for 

sheet    metal       '412 
Blocks  for  chuck  jaws.  Handy.     Charles. ..  .'703 
Blocks,    leveling    for    planing    machine,    Cin- 

cinnati     1*666,  t*824a 
Blocks,     precision     gage.     Machine     for     lap- 

ping— Suverkrop       ♦613 
Blocks,   Standard-size,  vs.   limit  gages.     Hud- 
son   '1049 

Blocks,    V-,    Adjustable.      Hiu      *26 
Block  with  sine-bar  attachment.  Presto.  .  .i*92a 
Rlomquist-Eck       .Machine       Co.,       Horizontal 

boring    mill       t'37, 

t'23u', 

J'S74a 

Bloomfeldt   &    Rapp   die-filing   machine. 

ni08,  fl262a 
Rlucprint    washer.    Automatic.      Potter   *653 
Blueprints,    Bringing  out   over-exposed.     Gib- 

„,son       1014 
Blueprints.    Frame   for  drying.      Wilking   *906 
Boiler    iron,     Drawing    a— shell     from     1-in. 

„  f"""'   '106 Bolt,  nut  and  lag  screw  driver,  McKay. t*417,  fS24a 

Bolts,    breech.    Bushing    for    drilling.       Fin- 
lay       *1028 

Bone  ash,  Sifting  out.     O'Shea   "1049 
Borden     Co..     pipe-threading     tool     "Beaver 

„  J''-      ̂ 0.,  3   f620.  t*7"4a Bore   grinding  machine,   Tavlor   &    Fenn 
f864,  flOlSa 

BORING 

—Babbitt     linings    of    car     journal     brasses. Machine   for  boring.      Hunter   '403 
—Bar,   Boring,   with   recessing   tool.     Jagow  !*404 
—  liar.    Handy    form    of.      Lowrey   "753 — Combination    tools,   Lotz      *847 
— Connecting-rod,     locomotive,      ioring '  mV- chine,     duplex — Newton   t*912,  t'1066a — Counterbores,   S.  &  C.   "easy-lock"  holders and  interchangeable     t*1107,  t*1262a 

Page 

BORING    (Continued) 
— Cylinder,     attachment     for     lathes.     South 

Bend      t*1255 
— Cylinder  boring  machine.   Defiance. t*466,  f624a 

— Defiance     gas-engine-cylinder     boring     ma- 
chine     t*862,  t'970c 

— Direct     drive     on     table     of     boring     mill. 

Wight       ^906 — Grinding    large     ring     in     a     boring     mill. 
Mitton       *893 

— Gun-boring   tools   and   data.      Colvin   ^997 
— Head,    offset,    iTetroit   1*814,  t'970a 
— ^Horizontal     boring    mill,     Blonquist-Eck. t*37,  ̂ •234a, t*S74a 

— Large  work  with  improvised  tools  in  small 
shop.     Smith     '849 

— Mill,   Fitting  a   new   nut  to  under  difl^cul- 
ties.      Gray         620 

— Morris    horizontal   drilling  and   boring   ma- 
chine  t*865,  flOlSa 

— Motors   for  drilling  and   boring  machines. 
Clewell       *  163 

— Offset  boring  head.   Handy.      Swanson   *400 
— Offset    boring    tool.       Eldridge   *402 
— Power-driven    Tevolving    table    for    milling 

machine   *1047 
— Reboring    a    Corliss    valve-bonnet.      .Stiles. *951 
— ^Safety     device.     Operator     removes.       For- 

rest      "396 
— Taper-pin   wedge   for  boring  bar.      Royal. '1195 
— Tool    for    polygonal    holes.      Condit   '1246 

Boss?    straw.    What  is   the   matter    with    the. 
Dengler         387 

Bosses,  Facing  off  inside.     Allen   '951 
Boston    rotary    die-filing    machine   t*1205 
Bow    drill.    "One-way."      Lucas     •19 
Bow    drill — Routing    machine    of   special    de- 

sign      '491 
Bowls,    wash,    Mfg.    Equi   t*767,  t'922c 
"Brandt"  No.    1   indexer   }'1205 
Brass    tubing.    Plugs    and    dies    for    drawing. 

Schaf er     '1150 
Brasses,     car-journal.     Cutting     around     cor- 

ners   on.      Wright   •554 
Brasses,     car    journal,     Machine     for    boring 

babbitt    linings   of.      Hunter   "403 
Brass    tubing.     Mandrel     for    thin     threaded 

pieces    of.      Cooper      ^79 Brazing  machine,    Electric    B,    &   W.    Co. 
t*567,  f674a 

Breech  bolts.  Bushing  for  drilling.     Finlay.*1028 
Bringing    out    over-exposed    blueprints.      Gib- 
son      1014 

Bristol      Machine      Tool      Co.,      piston      ring 

grinding  machine      t*816.  J*970a 
British.       See    also    "Great    Britain,"    "Eng- land," etc. 

British    8-in.    howitzer — I    Chubb   '1189 
British    tractor    trials     758 

British  transportation  methods  in  France.  .  ̂ 84 
Broach   blanks.   Magnetic   chuck    for  holding. 

Mclntyre      '806 
Broach.    Long  built-up        *33 
Broaches  and  cutters.   Hardening.     Gray... '1047 
Broaches.    Making    shell    buckles    and   Provi- 

dence   Pearl    Co.      Mawson      *2fl 
Broaching    attachment    for    lathes,     "V^elco," 

La    Pomte       t'715,  i'874a 
Broaching   in   a   punch   press.      Wright   '754 
Broaching  in  a  shaping  machine.  Runzi..^l201 Broken      anxl     worn      out      drills.      Use     for 

Craft         414 

Broken    camshaft.    Welding.      Kuhlman.  . .  .'1 140 
Broken  chuck.  Repairing  a.     Ervin   '1245 
Broken    lathe    chuck.    Repairing.      Yoch   '995 
Bronze     nuts.     Why     not     in      cross-slides? 

Lawson       ^505 
Brown    Instrument    Co.    automatic    signaling 

pyrometers      t*181,  ̂ •328a 
Buckles   and    brooches.   Making   shell — Provi- 

dence  Pearl    Co.      Mawson      ^20 
Building  the   Kempsmith    milling   machine — I 
Hoag    '101;  II.  '195 

Building  30-hp.  tractor.     Cildwell   '853 
Built-up  drill  jig  for  small  castings.  Chase.. '219 
Bullard    8-in.    Mult-au    matic   '236 
"Bulldog"  demagnetizer.  Electric  Brazing  and 

Machine    Welding    Co   t*467,  t'624a 
Bureau   of   Conservation    of   U.    S.    Fuel   Ad- 

ministration— Suggestions     for     conserving 
coal   and   assisting   manufacturing.      Cole..   651 

Bureau     of     Standards,     Flatness     tests    oL 

Rankin      '1218 
Bureau  of  Standards — Manufacture  of  Hoke 

precision   gages.      Van    Keuren   *625 Burring,      countersinking      and      chamfering 

fixture.     Skelton       J*46a 
Bush,    Daniel    T..    universal    indicator. 

1419.  t574a 

Bush     wiggler    attachments   t*917,  t'1066c. Erratum  965 

Bushing,    connecting    rod.    Repair    kink    for 
worn.      Lindbcrg        806 

Bushing  for  drilling  breech  bolts.  Finlay.'1028 
Bushings.  .Simple  drilling  jig  for.  .Mien ... "603 

Business.      See  also  "Tr.ide." lUisiness  failures,  Fewer,  in  November....  74 
Business,    Investing  as  a.     Lane       62 
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Business,    machine-tool,    What    is    the    matter 
with?      Entropy    645,    Forbes   1062 

Business    man's    experience     with     industrial training,      Barnes      1110 

Button,  toolmakers'.  Improved  form  of  holder 
for.     Baker        '80 

Buyers — Let's  go  I      .'     909 

C 

Cadillac    Tool    Co.,    double-end    drilling    and 
centering     machine       t*615,  t*72Aa 

Calculating  decimal  equivalents,*  Easy  method of.     Mead        786 

Calculations    for    roll    feeds.      Royal   *217 
Caldwell    bill — Lending    vs.    selling    machine 

tools    to    schools     662 
Caldwell    Bill   reintroduced      1149 

Caliper.     See  also   "Gage." 
Caliper,   Large-sized    with   turnbuckle   adjust- 

ment.     Wright         504 
Calipers,    Indicating      t*463, t*574a 

Calumet    Baking   Powder    Co. — Modern    can- 
making   plant   in   a   baking-powder    factory 
— Omission        133 

Cam     design     and     construction — I     Furman 
•581,    II    "ess,    III    '779,    IV    '927,    V    '1123 

Cam    rails   used   in    planing   howitzer   jackets 
— Cincinnati  Planer  Co.     Thanton   *230 

Cam    vise,    Sanford    quick-acting. .  t*964,  t*1114c 
Cams,    Shaping    machine    rigged    to    cut    spe- 

cial.    Des  Angelis   *I097 
Camshaft,    Welding  a   broken.     Kuhlman.  .*U40 
Canal  Zone,  Our,  drydocks  and  repair  shops. 

Gatewood     "337 
Can-making    plant,     Modern,    in    a    baking- 

powder    factory — Omission        133 
Cannon     carriage.      Perfecting      new.      Pliny 

Holt       *999 
Cans,  old  oil.  Use  for.     Willey   *452 
Canton   Foundry   &   Machine   Co.   floor  crane 

with  gasoline   engine    stand   |*418,  t*524a 
Carlton    industrial    trailer    coupler,    Lansing 

Co   t*964,  t*1114a 
Car-journal    brasses,    Cutting    round    corners 

on.      Wright      ♦554 
Car-journal     brasses.     Machine     for     boring 

babbitt    linings    of.       Hunter   *403 
Carbon   in   iron  and  steel   400 
Carbon    paper    in    the    drafting   room.      Car- 

penter      784 
Carbonizing,   Improved   packing  methods  for. 

Addis        679 
Carbonizing  in   a   rotary    furnace,      Addis...  *503 
Card.  Daily  time,  for  small  shops.     Bowser..  *221 
Carelessness   is   disloyalty.    Safety    is   patriot- 

ism   and.      Burlingame      133 
Care  of  the  steam  hammer.  Notes  on.  Hesse.  258 
Carnegie    Steel   Co.,   electric  tool  steeLs. 

J38,  t234a 
Carriage,  Pliny  Holt  perfecting  new  cannon. *999 
Cars,    Punching    and    coping    metal    sills    for 

railway.      Rogers      *173 
Cartridges,    rimless.    Using    in    new    service 

revolvers.      Dixie      *654 
Caseharden.      See    "Heat    Treatment." 
Casehardening     materials,     Testing     relative 

merits    of.      Freeman      536 
Castellated   nuts  while   you    wait.      Schafer.  .   819 

Casting.     See  also  "Foundry,"  "Pattern,"  etc. 
Casting   grinding   machine.    Grand    Rapids. 

t*1060,  fl212a 
Casting    grinding    machine,    Manhattan    uni- 

versal      t*1106,  t*1262a 
Casting?  How  would  you  make  this.  Compo.*352 
Casting,    large.    Molding    in    a    small    flack. 

Duggan       "SOS 
Castmg,    Molding   a   large.      Duggan   *3S2 
Castings,   N"onferrous  by  the   Morris  process.  518 
Castings,    Repairing    defective.      Calkins   *406 
Castings,  small.  Built-up  drill  jig  for.  Chase.*219 
Casting,  Two  ways  of  molding  a.  Duggan.  *78 
Caterpillar  tractor.   Manufacturing — V'l    Holt 

Mfg.    Co.     Stanley      »299 
"Caterpillar"    tractor    parts.    Grinding    opera- 

tions  on — Holt   Mfg.   Co.      Stanley       *1 
Celluloid    triangles,    Repairing.      Fenaux      150 
Center-locating     device.       Liebrich   •954 
Center,  pipe,  Right  way  to  make.  Lowrey..*752 
Centering   and    drilling   machine,    double-end, 

Cadillac      f614,  t*724a 
Centering     gage     for     pattern     work,     Syra- 

<:use      |»814,    t«970a 
Centering  machine,  Porter-Cable  differential- 

^"oss   t*867,    flOlSa Centers.     Grinding     round     work     without — 
Detroit    Tool    Co       '4 

Centers,   Kell,   Hock   "Alive"   ball-bearing. 
t*369,  t*474a 

Centralized  compressor  plant  vs.  independent 
compressors.      Richards   728,    Mills   1232 

Chain   and   sling  tests,    Record    of.      Miller.. *654 
Chain    links.    Automatic    stacking    of.      Dug- 

Kan      0704 
Chain,  The  troubleman  discovers  a  new  kind 

of.     Gunion         1 04 
Challenge    Machinery    Co. — Points    for    spot 

welding.      Karcher      'SS^ 
Chamfering,  burring  and  countersinking  fix- 

ture,   Skelton      t*46a 

Changing    a    simple    lathe    to    a    compound 
geared    lathe.      Atterberg   'sse 

Characteristics    of    the    radio-thrust    bearing, 
Load      Gurney     1233 

Chart  for  finding  volume  of  metal   removed 
or   area  machined   in   turning  or  grinding. 
Poliakoff       •93 1 

Chart  for  use   in   appraisal   of   standard   ma- 
chine tools  to  determine  service  value   1202 

Chart,    gear-tooth.      Moore   "903 
Chart   of   angles.      Hodkinson   '125 
Chart,    Students'    machine.     Kreider   "667 
Chaser  blanks.  Machine  for  drilling.    Smith. '553 
Chaser,      thread.      Pneumatic — Northwestern 

R.  R.     Allen    •172 
Chasers,    Gaging   devices   for.      Smith.  ..!!!  !*602 
Chatter   marks.    Elimination   of.      Bach   *307, 

Rowell       •803 
Cheap  adj  ustable  die.     Voelcker   ^905 
Cheap  and  efficient  tumbling  barrel.     Drew. *1 170 
Checking  out  tools  from  the  crib.      Hayes..   784 
Chest,    garage   tool,    Union   t*714,  t*874a 
Chief   Draftsman,  Aid  to  the  Carpenter   838 
Chief  of  ordnance.   From  the    235 
Chisel  steel,  "Seminole"— Ludlum. 

ry.     A,     1  „  **"5.  t*1066a 
Lhordal — In    retrospect.      Hams   1259 
Chordal's    letters,    Extracts    from.      Chordal. 

^,      ,      „  151,  595,  1027 Chuck,    Bemis    lathe   t*36,  ):*92a 
Chuck,    "Ellison"    drill,    American. 

f963,  f  11 14a Chuck    for    holding    end    mills.      De    Cour- 
celles       'SSS 

Chuck   for   holding  piston   rings.      Wilking.  ."732 
Chuck  for  nipples  and  studs.     Putnam     ^79 
Chuck  for  pistons.  Air-operated.     Belmont.  .•eSS 
Chuck  grip   for   collars,    etc.     Roberts     *14 
Chuck  jaws,  Handy  blocks  for.     Charles   "703 
Chuck,    "Logan"    air-operated    compensating 

collet      J*1054,  fll62a 
Chuck,   Magnetic  for  holding  broach  blanks. 

Mclntyre       •g06 
Chuck,   "O.   G."   bevel-gear.    Garrison   i"46a 
Chuck,   Old  lathe.     Drew   ^1195 
Chuck,    piston,    Hartog   t*323,  i*474a 
Chuck,  Repairing  a  broken.     Ervin   "1245 
Chuck,  Repairing  broken  lathe.     Yoch   *995 
Chuck,  Special  expanding  ring.  Mather....  ^78 
Chuck,     Special     for     large     pipe     fittings — 

Jarecki.     Ventner      *550 

f717,  J*874a Chuck,  three-jawed.  Square  stock  in.  Kern  368 
Chuck,  twin   screw   drill,   Marvin   E.   Casler. 

Chucking   grinding   machine.    Security   ^907 
t*1018c 

Chucks,    air-operated,    "Logan"   t*617,  t*724a 
Chucks,    American    pneumatic   ^•1158 
Chucks,    Lathe,   Terkelsen   &   Wennberg....t^l32 

t*234a 

Cincinnati     Lathe    &    Tool    Co.,    turret    at- 

tachment     t*766,  *922c 
Cincinnati    No.     5    high-power    milling    ma- 

chine.   New.     Van   Deventer   ^971 
Cincinnati  No.   4  vertical   high-power  milling 

machine      *1229 
Cincinnati    open-side    planing   machine   *727 
Cincinnati     Planer     Co. — Group     insurance. 

Schneider         580 
Cincinnati  Planer  Co.,  leveling  blocks. 

t*666,  t*824a 

Cincinnati    Planer    Co.,    30-in.    special    forge 

planing  machine  ,..._.   t*868,  t'1018c Cincinnati  Pulley  Machinery  Co.,  Avcy  radial 
drilling    machine      t*416,  t*524a 

Circles,    Tool    for    drawing.      Moore   *706 
Circuits,   Old  and  new  shop.     Clewell   '729 
Qamp,    Handy    adjusting.      Teckeer   '261 
Clamp  shoes,  Standard  sheet  for.  Dengler.*952 
Clamps,  toolmaker's.  Kink  in.  Stalker. .,  .*596 
Clark,   C.    H.,   compression   coupling.  .t*36,  t*92a 
Clark   "tructractor"   t*917,   t*1066c 
Clearance  angle  of  form-ground  thread  tools. 

Graphical    solution    for.      Bliss   •450 
Cleveland    universal    and    plain    milling    ma- 

chines     *759 
Cleveland   vertical   milling  attachment. 

t*918,  t*1066c 

Clip  to   hold   "mike"   in  vest   pocket.      Law- 
son       *125 

Cloth,    rubber,    leather,    paper,    etc..    Making 

dies   for  cutting.     Hand     *52 
Cloth,    tracing.   To   prevent   from    wrinkling. 

Kipps       698 
Coach    hoist.    Electric    screw-jack   •1118 
Coal    and    power    conservation,     Emergency 

shop,      aewell      *533 
Coal,    Suggestion   for   conserving  and   assist- 

ing   manufacturing.      Cole     651 
Cocks,     large.    Machine    for    grinding    in — 

.Tarecki.     Ventner      ^553 
Collars,   etc..  Chuck  grip  for.     Roberts     *14 
Collet   chuck,    "Logan"   air-operated   compen- 

sating     fI054,    rn62a 
Collet   chuck,   American   parallel-grip   master- 

hinge,  Neidow    J*867,  t'lOlSa 
Collets,    Splitting   with    a    power    hacksaw — 

-Acme.      Thanton       •SSa 
Combination    machine    tool,    Multiplex. 

i*959,  t*1066o 
Combination    tools,   Lotz   "847 

Commercial.     See  also  "Trade." 
Committees,   war  service.  Definite  work   for.  177 
Community     guarantees     for     piece     prices. 

Spencer       793 
Compensation  acts,   "Average"  of  the.  Sher- 

lock.    I,  271;   II,   319;    III   354 
Compensation  acts,  Disability  under — I  Sher- 

lock  445,    II   499,   III   497 
Compensation   acts — Riddle  of  dependency — 

Sherlock  I    1174,  II   1226 

Compensatting    collet    chuck,    "Logan"    air- 
operated      fl054,   J'1162» 

Lomiiensation    for   injury,    "Preexisting   con- 
dition"  of   the   workman    and    its    relation 

to.      Sherlock          67 
Compensation,  Reeducation  versus  disability. 

McMurtrie        405 
Complaints.  Cures  for  common  shop.     Lucas, 

•27,  •108,  *208,  '401,   '594,  •898.  '1006 
Compound    rest    for    accurate    tool    setting. 

Using.      Sundell      1080 
Composite  seaming   die.      Lucas   •478 
Compressed      air.      See      also      "Air"      and "Pneumatic." 

Compressed    air    in    a    shell    plant — Winslow 
Bros.   Co.     Martin   and    King   ^395 

Compressed  air.  Universal   drill  jig  operated 
by.      Grant      1063 

Compression    coupling,    Clark   t*36, 

f92a 

Compressor,  air,  Ingersoll-Rand. . {^911,  t^lOlSc 
Compressor,      independent      vs.      centralized 

mills   1232 
Compressors,    independent.    Centralized    com- 

pressor plant  vs.     Richards   728 
Compressors,    Stratton   &   Bragg  air   i*120S 
Computation,      Graphical      and      mechanical. 

Lipka       t28I 
Computation  of  earnings.     Sherlock   1037 
Concave    milling    cutter,    Grinding    a    half- 

round.     Moses      •1048 
Concerning    informal    war    contracts    222 
Conclusions,  Don't  jump  at.     Porter     170 
Condition,  Preexisting,  of  the  workman  and 

its    relation    to    compensation    for    injury. 
Sherlock           67 

Cone    Automatic    Co.      Worm-gear    bobbing 
machine    for    production    work..t^918,  t*1066c 

Cone   Automatic   Machine   Co.,   3H-in.    four- 
spindle   automatic   screw    machine. 

f817,  f970c 
Conley  Co.,  P.,  dial  test  indicator. t'815,  t*970» 
Connecticut  universal   grinding  machine. 

t*229,  t"328a 

Connecting-rod    boring    machine,    duplex,    lo- 
motive — Newton      t'912,  t*1066a 

Connecting-rod   bushing,   worn.    Repair   kink 
for.      Lindberg       806 

Connecting-rods,   Methods  of  making.      Hud- 
son      1002 

Conservation   of  material   in   the  shop.     An- 
drews      437 

Consolidating  the   America   engineering  pro- 
fessions,   Reasons    for.      Flinn     159 

Construction    and    design    of    cams — I,    Fur- 
man  '581,  II  "685,  III  ̂ 779,  IV  '927,  V  •1123 

Construction  for  shell  turning,  Former-plate. 

Melloy    ."833 Construction,     Some    avoidable    dangers    in 
airplane.      Adams       365 

Contact  plug,  electrical.  Forming.  Voget2cr.*601 Continuous   manufacturing  milling  machines. 

Bearaan  &   Smith   t^l013,  ̂ •1162a 
Contracts,    informal,    Payment   for     179 
Contracts,  war,   Status  of  informal.     Dorr.. 1257 
Controlling  a   shop  system.      Edwards    931 
Convenient-indexing   dial.      Bodenstedt   309 
Convention  of  Drop- Forge  Associations   1247 
Convention   of  employment   managers   1103 
Convention,    Pan-American    aeronautic    758 

Coolant,  Cutting.     See  also  "Lubricant." Cooperation,    Industrial.      Steinmeti   893 
Cooperation    plea    for.      .\dams   747 
Coping  metal  sills   for   railway  cars.  Punch- 

ing and.     Rogers   '173 
Copper-pipe      smithing      in      Sun      shipyard. 

Suverkrop      *205 
Copper    rivets.    Method    of    forming    substi- 

tutes   for.      Hunter   '756 
Core  room.   Efficiency  in  the.     Conway   '11 
Corliss  valve-bonnet,  Rcboring  a.  Stiles. .  .*951 
Cornell  Tool  Co.,  dial  test  indicator.t*815,  J*970a 
Corner   drilling   device.    Simple.      Gardner.  .'952 
Comer-rounding    tool.       Dengler   ^1050 
Corners,      round.      Cutting     on     car-journal 

brasses.     Wright ,   *5S4 
Cost    accounting    during    transition    period, 

Equiping     and     maintenance     factors     in. 
Schmidt        366 

Cost  accounting.  Nicholson  and  Rohrbach.t474 
Cost  department  of  the  future.  Entropy. .  .1025 
Cost  of  living.  Wage  disputes  and.     Alwyn- 

Schmidt      1009 
Cost  of  motor  trucks,   Operation    890 

Cost    of   ordnance,    finding,      Gatter   '657 
Cost  of  supervision  and  overhead.     Colvin.  .•1221 
Costume.  French  women's  war  service   '152 
"Coulter"    toolroom    open-side    planing    ma- 

chine.   Automatic      t*818,  »*970c 
Counterbores,    S.    &    C.    "easy-lock"    holders 

and   interchangeable      t*1107,   ̂ •1262a 
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Counterbores.      LoU      '353 
Countersinking,  burring  and  chamfering  fix- 
Countershaft,     portable     with     motor     drive, 

Noble   &    Westbrook   t*46» 
Countersink  drills,   Latrobe   high-speed   t'iZOi 

ture,    Skelton      tM6a 
Coupler,    Carlton    industrial    trailer,    Lansing 

Countershaft,      reversible,      "Abitz."      Rock- 
ford      ri058,   t*1162c 

Countershafts,  roller  bearing.  Queen  City. 

f464,  f574a 
Coupling,    Clark    compression   t*36; 

Co   i.t'964,  t'llHa t*92a 

Coupling,  Efficient  Hexible  shaft.  Heusser.*259 
Couplings,     cushion    and     flexible,     "Karge," 

Three  Rivers     t*464,   :'S74a 
Couplings,    "Karge"    flexible    instead    of    uni- 

versal   joints.      Allen   'rse 
Course   in  industrial   engineering.     Hobart..ll70 
"Coverage*'  of  the  compensation   acts.   Sher- 

lock—I.   271;    II,    319;    III     354 
Cowls,  ventilator.  Manufacturing  ships* — Sun 

Shipbuilding   Co.     McCauley     V? 

Crane.    Canton    floor,    with    gasoline    engine 

stand      ^"418,  f524a 
Crane,  Lifting  beyond  capacity  of.      Sands..   719 
Crane  manufacturers  and  government   repre- 

sentatives.  Meeting  of     273 
Crank    shaping    machine.      Simmons. 

t*1056,  t*n62a 

Crank  shaping  machine,   16-in.,  Sellew   t*46a 
Crankshaft    grinding    machines,    I..andis. 

^•813,  t*922c 
Crating    machinery.     Efficiency    in — Ransom 

Mfg.    Co.      Hunter   •452 
Crawford   Tool   and   Manufacturing   Co.,    dy- 

namic   balancing    machine   t*863,  t*I018a 
Creed      for      machine-drop      foremen.      Van 

Deventer        128 
Crib,    Checking   out   tools   from.      Hayes....   784 
Crippled    workers    in    the    machine    industry. 

Westmayr        *gl 
Criticisms.    Machinists    of   modern    shop   sys- 

tems.     Gray,    777;    Fitz   1159 

Cross-section.    Form-milling   a   wire   to   a   pe- 
culiar.     Moses      *904 

Cross-slides,     Why     not     bronze      nuts     in? 
Lawson       ,   •505 

Crucible   truck.    One-man.     Thanton   *604 

Cups,  grease.  "Rohr**.  Tes  Tite  Co.t*716.  i*874a 
Cures   for   common   shop  complaints.     Lucas 

•27.    'lOS.    *208.    *401.    *594,    '898,    *I006 
Curve.      See   also    "Chart." 
Curves  on   a   milling  machine.   Cutting  large 

radius.      Chip         *1244 
Cutter.      See   also    "Tool." 
Cutter    for    a    thread    tool.    Milling.      Black- 
_  ™a"     •  ;   1063 
Cutter   grinding   machine.      See   "Grinding," 

Milling,**   etc. 
Cutter    grinding   machine,    Barnes    precision. 

fI054,  ril62a 

Cutter   lubrication.    Kink    in.      Moses   *995 
Cutter,   Milling,   for   thread   tool.      Karcher .  .*419 
Cutter.    Simple  gasket.      Potter   *n42 

Cutter,     .\rnold     "Economy**     milling,     with 
brazed-in  blades     t*1257 

Cutters.    Device   for   gaging,    while    grinding. 
Miles        •31 

Cutters,   form.   Eccentric   mandrel   for   reiiev- 
mg.      Kuhne      'les 

Cutters,    Hardenine   broaches   and.      Gray.  .t1047 
Cutters,  milling.   Universal  guard   for   *599 
Cutters,    wood-working.    Relieving.      Carr...*490 
Cutting    a    form-spline    gear    without    special 

tools.     Thompson     *127 
Cu»t»ng    and    welding    tins.    oxy-^ro+vVne. 

Milburn      '.  f9".  t*1066a 
Cutting  bv  electricity  or  torch.     See  "Weld- 

ing and  Cutting.'* 
Cutting    large    radius    curves    on    a    milling 

machine.     Chip   *1244 
Cu'ting.   Modern    welding  and.      Viall.      T     *243: 

II.   '283:    III.    '341;    IV.    '389:    V    *479:    VI, 
.'i29;  VII.  fi41:  VIII.  *675:  TX.  *733:  X.  *833; 
XI.  •879:  XII,  •977:  XIIL  •insi:  XIV.  "1237 

Cutting-ofT    and     straightening    machine     for 
sWt-r^-tal.      Halladen      t*6iS.   t*774a 

Ci»tting-off  machine  mounted  on   a  turntable. 
Mclntyre       '1088 

Cutting      round       corners      on       car-iournal 

brasses.       Wright       *554 
Cutting    rubber,    leather,    paper,    cloth,    etc.. 

Making    dies    for.      Hand      *52 
Ci'tting    stub-tooth     gears    with     a     standard 

iivoUite    cutter.      Lundell     649 
Cutting  threads  of  unusual  pitches.     Smith. 

•451.   Frank        747 
CvUnder-boring  attachment  for  lathes.   .South 

Bend      1*1255 
Cvlinder   boring    machine.    nefi'>nce.l''«fi6.  t*624a 

Cv|<'nder    boring    machine.     Defiance    o-ps-e*^- 
gine      t'S62.   t*97nc 

Cvlinders,    Finishing    operations    on    Libertv 
motor.      Carhart       *1197 

Cylinders,    Lihertv    motor.    Operations    on — 
I— Ford.     Colvin.   '7!i-r.  Carhart  II.       ..•985 

Cylinders,  Modern  methods  of  making  motor. 
Colvin       *1099 

Cylinders,      recoil.      Machine      for      slotting. 
Runii      ♦1095 
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Cylinders,    Welding    operations    on    Liberty 

motor.      Carhart      *1<"9 

D 

Daily  time  card  for  small  shops.  Bowser.. '221 Dangers     in     airplane     construction.     Some 
avoidable.      .Adams        365 

Data.  Gun-boring  tools.      Colvin   *997 
Dauber-Kratscli — Device    for    marking    grad- 

uations   on    swiveling    heads.      Hunter.  ..  .*118 
Davenport    Mfg.    Co.,    No.    2    plain    milling 

machine      t'yi6,    t*874a 
Davis  .Machine  Tool  Co.— Liberty  lathe.  Van 

Deventer       *1115 
Daylight    saving.      Harris     502 
Daylight-saving     plan.       Wittstein      364 
Decimal    equivalents.    Easy    method    for    cal- 

culating.     Mead          786 

Deep  holes.  Tools  for  drilling.     Esbenshade.^1244 Defective    articles.    Use    of.      Sherlock     701 

Defective    castings.    Repairing.      Calkins   '406 
Defiance  Machine  Wks.,  cylinder  boring  ma- 

chine     f466,   t*624a 
Defiance   Machine  Wks.,   gas  engine-cylinder 

boring  machine   t*862,   t*970c 
Defiance   Machine  Wks..   No.   3,   drilling  ma- 

chine with  compound   table   t*718,  t*922a 
Defiance  Machine  Wks.,  No.  23  independent- 

feed  rail   drilling  machine   t*1058,  1:n62c 
Definite    foreign-trade    policy.    Stabilizing   ef- 

fect on   American   industry.      Hook.     933 
Definite  work  for  war  service  committees.  .  177 

Demagnetizer,     "Bulldog,**     Electric     Brazing 
and   Welding    Machine   Co   |*467,_  $*624a Demands    for   industrial    pliysicians    growing 

rapidly— U.   S.   Dept.   of  Labor      182 
Democracy,    industrial.      Eaton     933 
Democracy,    shop.    Dividends    and.      Godfrey 

586.   Senior      1117 
Department,  cost,  of  the  future.  Entropy. .  1025 
Depenuency,  Riddle  of.  Sherlock.  I  1174.  II  1226 
Depleted    staff.    Meeting    the    reconstruction 

period    with    a.      I^ne   1087 
Depreciation.      Rate,      of     office      equipment. 

.Avery        1036 
Descriptive  geometry.     .Ames  &   Wischmeyr. tl87 

DESIGN 

See   also   "Drawing*'   and   particular    items. 
— Cam    design    and    construction — I    Furman 

•581,   II   '685,    III    *779,   IV   *927,   V   "1123 
— Chart    of   angles.      Hodgkinson   *I25 
— Counterbores.       Lotz       *353 
— Draftsman    or    engineer?      Dixie        43 

— Jottings  of  a  journeyman.      Ess   *298 
— Pattern,    angle.    Kink    for    making.       Dug- 

gan        *80 
— Saving    shop    time    in    the    drawing    room. 

Smith       •119 
— Sine  bar.  Simple  design  of.     Teckeer   *260 
—  Straw    boss?       What    is    the    matter    with 

the.       Dengler         387 
— What  a  tinsmith  can  do  in  a  machine  shop. 

O'Shea      •1068 

Designing.    Radius    link.       Melloy   *993 
Detachable   plug  gage,   American    double-end. 

f962,  t*1114a Details      of      Liberty      motor      development. 
Squier         130 

Detroit  Institute  of  Technology.  Davis.  ..  *1220 
Detroit   Pattern    Wks.,   offset   boring  head. 

f814,  t*970a Detroit  Spring  Meeting  of  the  A.  S.  M.  E..1254 
Detroit  Too]  Co. — Grinding  round  work  with- 

out   centers           *4 
Developing  ideas.  Outside  and  in.      Shaffner  496 
Device  for  feed   mechanisms  on  planing  ma- 

chines.   Safety.      Spoor   '309 
Device  for  gaging  chaser  blanks.  Smith... *503 
Device    for    gaging    cutters    while    grinding. 

John    Miles        *31 
Device    for    marking    graduations    on    swivel- 

ing  heads — Dauher-Kratsch    Co.      Hunter.. *118 
Device    for    turning    the    radius    on    4.7-in. 

shrapnel    heads.      Myers   *124 
Device,    Removal    of    safety,    Kopsch   ^848 
Device,  safety.  Operator  removes.  Forrest. *396 
Diagram.      See  "Chart." 
Diagrams,     Shop-production.       Rich   "eoe 
Dial.    Convenient   indexing.      Bodenstedt      309 
Dial  feed  arrangement  used  in  grinding  pis- 

ton rings.     Mclntyre   •803 
Dial,    Improved   micrometer.      Allinger   *505 
Dial  indicator.     See  "Gage.** 
Dial    indicator    used    in    setting   up    work    on 

planing    machine.       McCray   'SO? 
Diameter  by  graphical  method.   Blank.     Hin- 

^."■an     •  •  •,   •  11 39 Diameter  of  threads.  Inside.     Carstensen   *755 
Diameter     of     three-surface     tangent      plug. 

Figuring.     Soper     *1098 
Ullbert,     Bancroft    &    Ross— Heavy     na  hin- 

ery   iiecessary  for  sugar   making.      Stanlev  *97 

Die  and  punch   for  stamping  balls   for  shee't 
metal.      Royal      •319 

Die  ball.   Electromagnetic        ..         *548 
Die,  Bending,  with  movable  anvil.     Chidsey.*402 
Die,    Cheap    adjustable.     Voelcker   *905 
Die.  Composite  seaming.     Lucas   ^478 

Die.  Double  blanking  and  drawing.  Smith .'! '220 Die-filing    machine,    Bloomfeldt   &    Rapp. 
t*1108,  f 1 262a 
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Die-filing   machine,    Boston    rotary   t^l205 Die  for  cutting  rubber,  leather,  paper,   cloth, 

etc..    Making.      Hand     *S2 Die    for    forming  an    electrical    contact    plug. 

Vogetzer       *601 
Die   for   forming  small   blanks.      Teckeer   ^221 Die  forming  machine,  bench  type,  Anderson. t*5I6,  r674a 

Die    head.    Landis    automatic   1*1105,  fl212a 
Die  heads,  automatic,  Shehan.  . .  .t'1056,  t*1162a 
Die,  Incorrect  lead  of.     Kuhlman  634,  Gray  846 

Die,    Press.      See    generally    "Press,**    "Forg- ing,**  "Screw,**   etc. 
Die  without  equipment.  Grinding  large.     Fol- 

len     *U54 
Dies    and    plugs    for    drawing    brass    tubing. 

Schafer      'IISO 
Differential-cross   centering   machine,    Porter- 

Cable      t*867,   fl018a 

Difficult  duplicate  gages.  Making.  Munson.*1245 Direct  drive  on  table  of  boring  mill.  Wright.  906 
Disability   compensation.    Reeducation   versus. 

McMurtrie         405 

Disability    under    the    compensation    acts— I 
Sherlock   445,    II    499.    Ill      597 

Discharged   soldier.   Employing  the.      Diehl..ll84 
Diseases   and    infections.      Sherlock       28 

Disk,    Time-computing.      Decker   *654 
Disk,    Trying    to    thicken    the    edges    of    a. 

Pusep      :   *171 Disks,   Hand   and   power   punch    for   rubber. 

Royal   *1050 
Disloyalty,     Safety    is    patriotism    and    care- 

lessness   is.       Burlingame      133 

Disputes   and  cost  of  living.   Wage.      Alwyn- 
Schmidt      1009 

Dividends,    Shop    democracy    and.      Godfrey 
586.    Senior   1117 

Dividers.       Homemade       spring.         Morgan- 

Browne       '125 
Dividing.      See  also   "Index**   and   "Graduat- 

ing.** 

Dividing    head,    semi-universal.    Whiting    & 
Comstock      t*817.    f970c 

Dividing  in  degrees  and  minutes.  _  Brunner.  545 
Does    technical    writing    pay?      Smith     976 

Dog,   Quick-change.      Cohen     *32 
Don*t   jump   at   conclusions.      Porter.  .......    170 
Dorman,    John    H.    &    Son,    multiple    spindle 

tanning    attachment   t'518,    t^674a 
Double  blanking  and  drawing  die.  Smith.  .•220 
Double-end    detachable   plug   gage.    .American. 

t*963,  flll4a 

Drafting.      See  "Drawing.** Drafting-room    kink.      Anderson   .^     456 
D'a^'tsman  or  engineer?     Dixie  42,  Michaelis 

77.    Senior   204.    Weaver     248 

DRAFTING,  DRAWING 

See    also    "Design.** — Aid  to  the  chief  draftsman.     Carpenter.^. .   838 
— -Blotting,    L'sing    two    triangles    to    avoid. 

Dickson       *656 
— Blueprint    washer.    .Automatic.      Potter. .. -•653 
— Blueprints,   Frame   for   drying.      Wilking. -•906 
— Board,   Temporary   drawing.      Fritch. . .  ._.  .•349 
— Bringing  out  over-exposed   blueprints.  Gib- 

son      1014 
— Cam    design    and    construction — I    Furman 

•581,    II    *685,    III    ̂ 779.    IV    ̂ 927,    V    *1123 
— Carbon   paper  in  the  drafting  room.      Car- 

penter          784 

— Center-locating    device.       Liebrich   •954 
— Circles,   Tool   for   drawing.      Moore   '706 
— Drafting-room    kink.      .Anderson   ^. . .  456 
— Draftsman   or   engineer?     Dixie  42,   Mich- 

aelis   77.    Senior    204.    Weaver     248 

— Eraser    for    pencil    marks.      Moore   '996 
— Graphic    record,    .Accumulative.      Conway.  .'242 
— Graphical  and   mechanical   computation. ..  .t28I 
— Graphical    study    of   screw    threads.      Bray- 

ton        ,   '149 ■ — Metric    measurements.     Translating    draw- 
ings  from    to    English.      Schwarz     689 

— Pencil,   ruling.  Two   pointed.      Moore   '•656 
— Scaling  reduced  drawings.     Tyson   '996 
— Section    lining   kink.      Kipps    .*848 - — Straw    boss?      What    is    the    matter    with 

the.      Dengler        387 
— Tables,     drafting.     How    should    they    b« 

placed  ?      468 

— Thumb-tack    kink.      Mclntyre   'SOe 
—Tool  tray  for  draftsmen.     Kipps   *506 
— Tracing  cloth,  'To  prevent  from  wrinkling. 

Kipps    698 
— Triangle,  extra  angles  on.     Kipps   •506 — ^Triangles,    Using    two    to    avoid    blotting. 

Dickson       ^656 
Drawing     a     shell     from     1-in.     boiler     iron. 

Smith       •lOe 
Drawing  die.  Double  blanking  and.     Smith.. *220 

Drawing-in   press.      See  "Press.*' Dreams  of  a  tramp  machinist  why  the  scales 

didn't   work.    Pipe.      Quharitv   ,  -•957 
Dresses,   wheel.   Improvement   in.      Ball   '123 
Drill  chuck.  "Ellison"  .American.  t^963.  t*1114a 
Drill,  electric,    'A-'m.,   Black   &  Decker. 

f911,  f  1018c 
Drill  with  lip  of  high-speed  steel.  Irwin.. ^798 
DPTLLTNG 

For   drilling  jigs  generally   see   "Jigs   and 

Fixtures." 

— .Accuratelv  spaced  drilled  holes.     Cable...     88 

—Acme  drilling  vise   t^in61.  t*12I2a 
— .Automatic,    machine    feed.      Ferber   ^1146 
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—Bow   drill,    "One   way."     Lucas...   .  .•      1^ 
—Broken     and     worn-out     drills,     Use     for. 

Blackman     •  •.■  •   ;, "j 
—  Bushing   for   breech   bolts.      Finlay... ...   10<i8 

—Chuck,  twin  screw  drill,  Marvin  &  Casler.^^^^ 

-Combination    tools.      Lotz   ....   *8*7 
—Corner  drilling  device,  Simple.  Jardner.  9ii 

—Defiance     No.     23     independent-feed     raU 

drilling  machine      t*1058,  t*U62c 
—Double-end  drilling  and  centering  machine^ 

Cadillac     •.   t**!?.  *  '24a 
  Drill     jig     for     small     casting.s.     Built-up.^ 

(^iiase        219 

—Drill  with'lip  of  high-speed  steel.  Irwin. *798
 

—Drills,   portable   electric.    Black    &   Decker^^^^^ 

-Dynamometer  for  testing  twist  drills.  Polia- 

—Electric    drill    with    pistol    grip.    Black    & 

Decker      ,••.■*   '•"•   +  -''*■' 
—Feed.     Weight-regulated     for     drilling    ma-, 

.     chine.      Hunter        i:;;Ai' Vo\oT7l 
—Electric,    Black    &    Decker   fHOS,  ri212a 

—Grinding  machine,  Bellevue  s«"l':?VJ,?"»'.'?o/:o 

jfjlj      t*1108,  t*i262a 
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blades.      Arnold   ■ ' '  BHs,.  "412      Klevating   trSck,    i^Jacklift."   type    G, 

blades.         

Edge,   flat,  trimmer  for  sheet  metal. 
?:dges    of    a    disk.    Trying    to    thicken    the.^ 

Pusep         ''I 
Edlund   Machinery  Co.,   milling   vises. 

t"569,  f724a 

Edlund  Machinery  Co.,  sensitive  drilling  ma- 
chine   r768.     »*922c 

EDUCATION 

See   also  "Apprentice." 
— Apprentice    toolmakers'    school,    Successful 

— Savage  Arm  Corporation.  347,  Dooley  640 
—.Attention         ^Y' 
—Course   in    industrial    engineering.    Hobart.11/0 
— Detroit    Institute    School    of    Technology. 

Davis          '220 

— Freight  forwarding  for  export.     Riley   1000 
— r.ear    steels.      Parker   1007 
— How   the  navy  trains  its  machinists  ashore 

— Dunwoody     Naval     Training     Schools. 
Connely      ■■■■■   397 

— Industrial   and  technical  education  and  the 
war.      Entropy         540 

— ^Industrial    democracy.      Eaton        V33 
Inventing  as   a   business.      Lane        oZ 

Pan 

,  .•54« 

..  268 

Hiorth     submerged    attachment   +,ii^^      ̂ Labor  in   production,   Enlisting.      Schmidt.    253 

—Improvement   in    V-blocks.      Palmer. .... .    1244 

—Tig  for  drilling  bushings.   Simple.     Allen..   bOJ 

— Jig   for   drilling   wheel-guard   spiders.      AI- 

^Lending     vs.     selling     machine     tools     to 
schools 

662 

len 

705 

— Jig    for    large    pipe    fittings,    Tapping    and. 
Ventner         '"SO 

—Machine,  adjustable-head  gang,  Barnes. 
t*466,  t  624a 

— Machine  for  drilling  chaser  blanks.   Smith.*5S3 
—Machine,     No.     3     with     compound     table 

Defiance   t*718.   t,^922a 
—Machine,       sensitive       drilling,      ̂ .P'erie. 

Printing   Machinery    Co   t*667     t  824a 

-Machine.    20-in.      Richards   r717,  t*922a 

-Machine,     21-in..       Wergel   1*619.   t*774a 
—Motors   for   drilling  and   boring   machines. 

Clewell         1*3 

—Morris   horizontal   drilling  and   boring   ma- 

chine  .*  865,   riOlSa 
— Multiole-spindle     drilling     machine.       Hill. 

Hilldrill    Co      1«9 
—Radial    drilling   machines— American.       ^,,„., 

t*915,  t  1066a 

-Making   a   job   of  training   labor.     Tukey..*829 — Reeducation  versus  disability  compensation. 
McMurtrie       .•  •  ̂"5 

—Shops,    school,    Government    machinery    m-, 
Derby      •  ■   ■   /  • ' ' 

— Soldiers    and    sailors.    Returned,    as    better 
mechanics.      Shaffner   ^.   .256 

t*229,  t'328a 
Elimination    of    chatter   marks.      Boch   *307 
Elliptic  gears  built  up  from  segments.  Maw-   ̂  son          61 

"Ellison"   drill  chuck.   American.  .t*963.  »*1114a 
Emergency  shop  power  and  coal  couiervation. 

Clewell       533 
Employees,   Value  of  training    226 
Employers,   Our  duty   as.     Hartley    698 
Employing  the  discharged  soldier.     Riehl...ll84 
Employment     department.    How    to     handle. 

Schneider       ;   684 

Employment    managers'    convention   ....1103 
Employment  oflficc,   Forraan  and.     Schleimer  432 
Employment  Service,  Operations  of   U.   S.. .  444 

Employment    "systems."      Commertz   943 
End    mills,    Chuck    for    holding.       De    Cour-^ 

celles       •     555 

End-surface    grinding    machine,    Hawes. .  .t*1157 Ends   of  shafts  in   special  fixture,    Squaring. 

Salisbury       ;•■'     " 
Enilwise    pressure,    Keying    a    hub    against. 

Tismer      •   W* 

Engine.     See  also  "Automobile,"  "Airplane__ 

and    such    details   as   "Cylinder,"    Piston,' 

etc. 

Engine  assembling.  Remarkable  feat  of.  Sun^ 

Shipbuilding    Co   •    291 
Engine,   gasoline,   stand.   Canton   floor   crane 

with      t*^18,  *  S24a 
Engine   lathe   for   heavy-duty   work,    Putnam 

54  in.    geared-head      ri053,  fll62a 

Engineer,    efficiency — "Jim."      Wataon   ."1068 
Engineer  or  draftsman.     Dixie  42.  Michaelis 

77,  Senior  204.  Weaver     248 

—Radial   drilling  machine,   Avey,  Cincinnati. 

t*416,  t*524a 

— Routing    machine    of    special    design   *491 
— Sensitive    drilling    machine,    Edlund 

Status  of  the  school  shop."  Phillips',  i!!!  .1026     Engineering,  Course  in  industrial.     Hobart.
.I170 

-Suam    engines       Sheale/.   t423      Engineering   horse   sense.   Salesmanship   ver- 

—Students'    machine    chart.       Kreider   .667  sus.     Goa'^M    •••■.••••  •■•■;   4'? 

—Technical     and     industrial     education     and  Engineering,    Industrial.      Barr...   T^»l 

the  war      Entropy       540      Engineering    Organization,    Pan- Amencan . . .    133 

Training    for    increased    production   *614     Engineering  professions,   Amencan,   Reasons 
«r   „  ;„  »!>.  r.isholt  Shoos.  Service  for.  for   consolidating   the.      Flinn    .•■   i^^* 

Engineering,     Sales,     in     the     export     field. 
T-Tcwev       ,,«»,*•»■••■••*•■■•••••••••••••        • 

Engineers.    Society    of    Automotive,    Annual 
meeting  of       J^I 

Engines,    steam.     Shealey     .  ..yj.o 

Engines,   Van    Blerck  marine   gas,   Manufac-^ 
ture    of.      Hunter   ,..■   •    '8' 

England.       See    also     "Great    Britain       and 

'British.'" 

—Women  in  the  Gisbolt  Shops,  Service  for. 
Hunter 

— Tap  and  drill  stand 
— Tap-drill    size,    approx 

— 'Tapping  attachment,  multiple  spi 

Edward   Paul   Reichhelm   ,'  ■ ' '  'V  V  -l ' 

Effect    on    American    industry    of    a    definite 

foreign    trade    policy.    Stabilizing.      Hook. ^  938 

Efficiency    engineer— "Jim.'       Watson.      lu/o 

Efficiency      in      crating     machinery— Ransom^ Mfg.    Co.      Hunter...........   ••-.•■  '»''=  „,„„.. 
Efliciency     in     Patent     office.     Proposed     m-  E„^,,nd.    Production    airplanes    in......   ,890 

creased..    Special    Correspondence        1044      g^i^^ji        j^bor   in    production.      Schmidt. ..  .'aSS 
♦  .■7,:a    fQ55,-     Efliciency   in   the   core   room       Conway        ii      ̂       . —  b_^    __j    „,r„..„,nr,   fartor*  ii»-cost 
1*768,  t^<i^c     i.(i:_:,„,   fleyiMe   shaft   coupbng.      Heusser. .   ii^ 

.  Waterston,.r816,  r970a     l^{^^  tumbling  barrel.  Cheap  and    Drew.*1170 
oximating.      Watson...      M      „■        ^^^    ]2.in.    rotary    surface-grinding    mj>- 
,  multiple  spindle.  Dor-  _  „,•.    „      t,„ij      1.1203 

man'.:   f5'^    K*'"'-'" 
— Tanning   fixture    for    pipe    fittings — Jarecki 

Mfg.    Co.      Ventner      ■  ■  •  ■    171 
— Tanning    with     a    drilling    machine.       Wil- 

liamson     ; . 528 

—Tools  for   deep  holes.     Esbenshade   ..•1244 
— Universal   jig   operated   by   compressed   air. 

Grant       'IC^S 
— L^se  for  broken  and  worn  out  drills.  Craft.  414 

— V;se.    drilling.    Acme   t*1061 
—Western   universal   radial   drilling  machine. 

—Worn-out     and     broken     drills.     Use     for. 

■Rlackman         689 

Drills,    electric,    Arnold   t*715,  t*874a 
Drills.  Latrobe  high-speed  countersink...!  1206 

Drive.    Electric    for    punching,    shaping    and, 
slotting    machines.      Clewell.....      439 

Drive.   Motor  as  viewed  by  machine  builders 

and    motor    manufacturers.      Clewell   *47S 
Drive,      motor,      for      double-spindle      wood 

shaper,   Oliver   ^"qo  * 

Drive  of  battleship  "New  Mexico."  Electric  869 
Drive     on     table     of     boring     mill.     Direct. 

Wright         906 
Driver,    Bolt,   nut   and  lag  screw.      McKav. 

f417,  t*524a Driving   grinding   attachment    of   bench    lathe 
with    motor.      McTntyre   ;••••;   ViW 

Drop-forge   associations.   Convention   of   1247 
Drvdocks  snd  repair  shops.  Our  Canal  Zone., 

Gatewood      I^rtl 
Drying   blueorints.    Frame  for.      Wilking   *906 
Dunwoody  Naval  Training  Schools — How  the 

navy    trains    its    machinists    ashore.       Con- 

nelv        *397 

Duplicate    gages.    Making.      Munson   *1245 
Dynamic    balancing    machine,     Crawford. 

t*863.  flOlSa 
nvna-nnmeter  for  testing  twist  drills.     Polia- 

chine.     Heald  .  . 

Eight-in.    howitzer,   British 
8-in.    multi-au-matic,    Bullard   

"Eighty-niners."    Reunion    of   ;   -j.- •    "o" 

Ejector     for     flat    blanks.    Automatic.       "'"-.j^^g 
man      ■.-  •'  \   * '„' 

Electric    annunciator    applied    to    group    ma-. 

Chubb    1   *1I89 

.*236 

Equipment  and  maintenance  factor*  ii»*fost 
accounting  during  transition  period. 
Schmidt      ,vv;   ■-■;  ̂ ** 

Equipment,  Grinding  large  die  without.     'O',..,. 

Equipment  in  shops,  .Arrangement  of.  For- rf^X   o" 

F'''  ipment,  productive.  Preservation  of,  used 

during   the    war.      Buriingame   •,•••-••   21* 

Equipment,  Rate  of  depreciation  of  omce. 

Avery    l"'* 
ectric  arc.  Maximum  thickness  oi   md.er.-.,  "■'euiating.      Mead       
welded    with   gas  tO'-<^\ '>'■•  ..^I"*"'- ' ' 'iJias;      Eraser    for    pencil    marks. ,.rtric    arc    welding    outfit.    UbL.  .....•:+    ■^^•'      ̂ ,„k;„„    „„ifit    for   tools. 

Electric    arc    welding 

chine   tool   "P^r^'i""-    .Pf'-^^^'f'!:,,;.;;;;*'"^      EquivafentsidecimaLEasy  "method    for    cal- Electric  arc,  Maximum  .""cknes^sof  ̂ material,^^^  culating.      Mead 
Eraser    for    pencil      .■--„;    .,«, 

latching   outfit   for  tools,   Waterston...   
t46a 

•^^        -,;-    — *3      \x;i,^t    ar^   th,».      Es9...1259 

      758 ctric    nraiiiiK   »■■"    ••   "    ""**if.7     t*(i24a      Executives.      Bloom      ■  •  •.•   ••■• 

Bulldog"    il«™^Kr,^''^^V  •„, •  •  •  \+„„*'^-rie.             Exhibition    at    Atlantic    City,    Railway    Sup- ..^r;.-    <•  rru  Is.    Old    and    new    shop.      L,le-      ] 

fjeculc  Brazing  and  Welding  Co  brazing  ̂ ^  {^fh'rin  thU  casi?'  wiia;  a^e  the.  Ess...  1259 
machine    .   ■  •••,■,■;.••■  •M,Vi,l„e   Co  European   motor  truck  sales  field     75» 

Electric   Brazing  and   Welding   Machine   ̂ %i(.'>i.      Executives.      Bloom          8^ 

"Bulldog       demagnetizer 
Electric    circuits.    Old    and 

El«tric    driil.-  Black  }  '  Decker.-  4
*1105.  fl212a 

i^i_.,_:„  j,;ii     R  ark  &  Decker,    !4-ip.    

•729 

ply 252 

Electric  drill.'  Black  &  Decker,    '/'-in,.^^^    ̂ ^^^^^ 

Flectric    drills,    Arnold   ,■■■:■■ 'KV^C  K^''''^ 
il^^tric     drills,    portable    electric.     Black  ̂ &^^^^ 

Electric"  dA've"  for"  p'l'-hi"''-     «lo"i"«    »''\,^. 
shaping    machines.      Clewel.  .....■••  :■••,■   

"' 

Electric   drive  of  battleship   "Ne-v    
Mexico    .   869 

Expanding    reamers.    Wetmore.  ...... .t   1203 

Expanding,  Special,  rmg  chuck.     Mather. ...     18 

Expansion    of    Rock    Island    Arsenal.........    268 

Experience     with     industrial     training,     Busi- 
ness   man's.      Barnes     -1"" 

Experimental    production    of    actuating    pawl.,^ 
Stalker   

Export.      See    also       Irade. 

•603 

Riley.  . 
...1000 

^'iinSsr™".'':^""'""^-^^^^^'      ^S'sales   engineering    in,      Henry   „17 Westinghouse     '  ̂ ^^^^^^     sophil. t*227.  t*328a      -Forwarding   freight  for 

r.iecrric   k"   -    """'^i  J''??"f -^  sVates  ' 

Electric    grinding    stands.    United    S,tMes.  ̂ .^^ ^^^ 

'631 

v\^^\r\f    tyrindinff    macnine.    :^uijiiii.+   --..  *.x«rt"      — rorwarmnK    hok"^   "".      — -' -.      -tr-- 

^ISrl^^ll^iip^stand^Janette.^.  £765.  r  922a     -Gi^^Britain's    -P"^'.  «^^---. .  .^-l   a74 

—How  Uncle  Sam  will  help  solve  yo"'.,.- export    problem      •■.•   ,,,. 

— Tndnstrial    products.      Prizer.  .....•..
••••■  H''" 

-Markets  for  the  .\merican  machine  tool.  ̂ ^ 
Schmidt      •  ■  •  *   \V  '•!' A 

— Prodi'cts  that  Sweden  needs  from  United  ̂ ^^ States      :  * '  ■  'tt'  'i   i^ift 

—Trade.    Metric    svstem    in.      Halsey   '^•j; 

Exposition     in    Norway. .  Planning..   

Extra   angles    on    'he   triangle.      Kipns
. .  .... 

Extracts     from    Chordal's    letters.    jjCho^rcUl.^^^^ 

l<off      *'"2     Electric    valve    grinding    '"^'^'''"e'    W«k  ̂ X; 

Flectric    lighting.      See    "
Lighting." 

Electric    motor  Capacity   for   shop  
 ™a'^h-"_">'- 

ElectrTc   riveter. "Thomson   Type    f^^j^jj     j.,,^^ 

Flectric   screw-jack  coach   ho
ist   ....•1118 

illctric      seam'      welding-Tliompson.      Van,^^_ 

ElSfsoiderinV  'devi«:  'Hendriik:
t-626;t-7^^ Electric   tool    steels,    Carnegie   •^■^^43 

524a 

943 

'506 

arnings.  Computation  of.     Sherlock   1037 

asily   made   sine  bar.     Grav   ̂ 1097.    Amos   1225 

F.arnin 
EaL..^      
Eastern  Machine  Screw  Corp.,  threading 

machine      f417.    r524a 
Easv  method  for  calculating  decimal  equiva- 

lents.     Mead         486 
Fasv   way   to   move   machinery.      Roval      704 

See    "Welding    and    Cut- 

of     high-speed     steel     and 

Decker 

Electric    welding. 

ting." 

Flecfic  
   welding  

   "•     ......  -.       
  -  - 

stellite    in     tool    manufacture.       Van     B.b-,^^^ 

Flectricai  'contact'  piug,'  Formin
g^ '  '  v'ogetzer.'eol FJe4ically      heated,      dry-type      8'-      P°'J;-„ Westi.nghouse_.  .  .;_.y  ■.^-  •  •^;- •  ̂ l.^,-*  .g,. Fasv  way  to  move  machinery.      Koval   "/ih         "'esungnm.,^  . .  ■  ■  ■  -    -  Clewell... •! 

'^^^f"-  ̂ :"'''"."v,:^^"":"  ̂ :^:':^"  316  ss;:sra^t:,r^S^.«^ns^ion^f _activuie8     .......■•;  :.■•.•■,  Westinghouse     Electric      &      Mfg.      "-"-.^jj 
Eccentric    mandrel    for    relieving    form    cut 

ters.      Kuhne      *  •  68 Fsrholz 

Face    mills.     Runde.....^.......-
t.M011.rilHc 

Faces.  Milling  pulley.     Des  Angelis   ,"^ 

Facing  ofT  inside  bosses.     Allen.  
......••■•  •  '=' Factories    and    plants.    First  j"^. f "-U"'".  109 

of  Illinois.     Tadelbaugh.  and  Beard.......   
Wf 

Factors    affecting    mechanics.    War.      bcnan-  ̂ ^^ 

Factors 'in  'cost   accoun'ting  'during  transition period.       Equipment      and       maintenance.  ^^ Schmidt        



AMERICAN     MACHINIST Volume  50 

Failures,   Business,   Fewer,  in  November....     74 
Fair  treatment.   Rewarding    318 
Falls    Motor    Corp. — Machining    a    six-cylin- 

der   motor,    Hunter— I    *851,    II    *887,    '947 
Feat  of  en^ne  assembling.  Remarkable.  Sun 

Shipbuilding  Co   *291 
Features.  Industrial  truck  with   *1015 
Features  of  system,  Good  and  bad.     Gray..  1039 

Federal    Products    Corp.,'  spring    toolholder. »'717,  f922a 
Feed    arrangement.    Dial    used    in    grinding 

piston    rings.      Mclntyre   "803 
Feed,  .\utomatic  drilling  machine.     Ferber.  .*1146 
Peed,   Bar,  on  automatics,  Hampson   *849 
Feed  for  drilling  machine.  Weight-regulated. 

Hunter       •604 
Feed  in  grinding.  Hand  vs.  power.     Ontario.  1052 
Feed    mechanisms.     Safety    device     for,     on 

planing    machines.      Spoor    *309,    Ferber    '804 
Feeds  for  press  work,  .^cme  roll..t*862,  t*970c 
Feeds,  Hand  versus  power,  in  surface  grind- 

ing.     Suiter        356 
Feeds,   power.  Hand   versus.     Senior     *10 
Feeds,     power.      Hand     ver.sus,     in     surface 

grinding.      Dahlerup       218 
Feeds,   roll.   Calculations  for.     Royal   *217 
Fence   barbs.    Stringing   machine   tor.      Dug- 

gan      ,   *656 
Ferracute    Machine    Co.,    500-ton    Ferracute 

press      t*228,    J*328a 
Ferracute    trimming    press   t*94,  t*1066a 
Few    more    jots    of    a    journeyman.       Ess    *298, 

483,    Lowrey      1122 
Fewer   business   failures   in   November       74 

Fiber    vise   jaws,    Frey   t'817,  t*970a 
Fighter,    war-maimed,    Rehabilitation    of....   711 
Figuring    diameter    of    three-surface    tangent 

plug.     Soper     *1098 
File,   Knurling  with.      Garrett     630 
Pile.   Useful  life   of     728 
Files.    Recutting.     Inscoe  70,   Kail     252 
Filing   machine.    Boston    rotary    die-   J*1205 
Finding  the  cost  of  ordnance.     Gatter   *657 
Finding  volume  of  metal  removed  or  area 

machined    in    turning    or    grinding,    Chart. 
Poliakoff       *931 

Finished   surfaces?    How   do  you   prevent   oil 
from      discoloring.      802,       Senior,       H..    *886 
Smith      1014,      Gravel!      1080,      Bloomer    1166, 

.  ̂Vebster        1176 
Finishing  operations  on  Liberty  motor  cylin- 

ders.     Carhart      'IW? 
Finishing    tool    for    smooth    surfaces.       Lie- 

bensberg       *1 1 42 
First  aid  for  factories  and  plants — Univ.  of 

Illinois.     Radebaugh  and   Beard   *109 
Fischer   Machine   Co.,   oil   grooving   machine. 

t*568,  f724a 
Fitting  a  new  nut  under  difficulties.     Gray.  .   620 
Fitting  a  taper   key.     Jacker   *n96 
Fittings,    Drilling   and   tapping  jig    for   large 

pipe.     Ventner      *1050 
Fittings  in  a  railroad  shop.  Making  water- 

gage.      Stanley      *n71 
Fittings,    metal.    Some    typical    seen    at    the 

airplane    show      *712.  926 
Fittings,    pipe.    Topping    fixture    for — Jarecki 

Mfg.    Co.      Ventner   "i;! 
500-ton    press,    Ferracute   t*228,  i»328a 
Fixture.       See     "J'gs    and     Fixtures,"    also respective   varieties   of   work. 
Fixture,  Nelson  universal  angle.  .t*1062,  t*1212a 
Fixture,    Rod-straightening:,       Me^er     *79 
Fixture,    Tapping,    for    pipe    fitting — Jarecki 

Mfg.  Co.      V'entner   *171 
Fixtures     for     turning     grooves     in     trolley 

wheels.      Wright      *600 
Flask,    small.    Molding    a    large    casting    in. 

Duggan       «505 
Flat    blanks.    Automatic    ejector    for.      Hin- 

man      'SOS 
Flat   edge  trimmers   for  sheet   metal.    Bliss.. *412 
Flatness  tests  at  Bureau  of  Standards.     Ran- 
kin     *1218 

"Flexco"  lamp  guard  with  split  handle. 
t*369,  t*647a 

Flexible  coupling  instead  of  universal  joints 
— "Karge."*    Allen    ♦756 

Flexible  plans  and  "know  how"  made  rapid 
production    possible.    How   1003 

Flexible  shaft   coupling.   Efficient  .   Heusser.*259 
Flexible    Steel    Lacing    Co.,    "Flexco"    lamp 

guard   with    split  handle   t*369,  t*474a 
*^loor    crane.    Canton,    with    gasoline    engine 

stand      t*418,  524a 
Fly    cutter   and    holder.      Colm   "340 
Foot-power   lathe,    "Sterling"   t*I060,  t*1212a 
Foot  warmer  for  outdoor  service.  Westing- 

house       t*568,  J*674a 
For   small    shops   and    all    shops.-     Lucas. 

•27,    *108,    '322,    *401,    *484,    '594,    *690, 
•944,    1046,    Note   1253 

Ford  Motor  Co. — Operations  on  Liberty 
motor  cylinders— I.  Colvin  I  ̂ 757,  Car- 
hart  II     "SSS 

Ford  tractor  trucks  in  use  in  shops— North- 
western R.  R.     Allen   •122 

Foreign  selling  agencies.     Alter   967 
Foreign    trade.      See    "Trade." 
Foreman  and  employment  office.     Schleimer.432 
Foremen,    machine-shop.    Creed    for.      Van 

Deventer       128 
Foreman,    Modem.      Addis    198.    Lowrey.... •749 
Foreman,   More   about  the  modern.     Follcn 

22,    Cloche        121 

Page 

Foremen — Shop    democracy    and    dividends. 
Godfrey   586,   Senior   1117 

Forge  associations.  Convention  of  drop-   1247 
Forget,    Lest    we    262 

FORGING. 

See    also    'Press." 
— Hollow    forging.    Improved    methods    of — 

Worthington  Pump  &  Machinery.  Hand.*377 

Form  cutter  grinding  machine,  Harris  auto- 
matic universal  hob  and   t*180,  t*328a 

Form  cutters.  Eccentric  mandrel  for  reliev- 
ing.     Kuhne   *168 

Form-milling  a  wire  to  a  peculiar  cross- 
section.      Moses      *904 

Form  of  holder  for  toolmakers'  button. 
Improved.      Baker      *80 Former-plate  construction  for  shell  turning, 

.Melloy       *883 
Former,  Smith  universal  radius   J*963,  t*1114a Forming  an  accurate  ball  on  the  end  of  a 

rod.     Soule    *1141 
Forming  an  electrical  contact  plug.  Voget- 

zer       *601 
Forming  small  blanks.   Die  for.     Teckeer.  ..*221 
Forming  substitutes  for  copper  rivets.  Hun- 
ter     *756 

Forming    tool.    Heavy.      Long   *4D4 
Forming  tools.  Welding  high-speed.  Atkin- son   168 
Forty-eight-in.  open-side  planning  machine, 

Liberty      '859,  f970c 
Forty  million  dollars*  worth  of  machine  tools for   France        457 
Forwarding  freight  for  export.      Riley   lOOO 

FOUNDRY 

See  also  "Pattern." —Angle    pattern.     Kink    for    making.      Dug- 
gan       •SO — Casting?       How     would     you     make     this. 

Compo   352 

— Casting,    Molding    a    large.      Duggan   *352 
. — Casting.      Repairing   defective.      Calkins.  ..*406 
— Casting,   Two   ways    of   molding   a.      Dug- 

gan       ^78 
— Core  room.   Efficiency  in  the.     Conway     *11 
— Crucible    truck,    One-man.      Thanton   *604 
— Machine    work.     Saving    in    the    foundry. 

Duggan  *555,  Copeland      702 
— Molding   a  large  casting  in   a   small    ffask. 

Duggan       *505 
— Saving    machine    work    in     the    foundry. 

Duggan    "555,    Copeland    702 

Fourteen-in.  naval  railway  batteries,  Mc- 
Crea       ♦]  41 

Four-wheel-drive  trucks.  Special  parts  for. 
Satterthwait      ^691 

Frame  for  drying  blueprints.      Wilking   ^906 
France,   British   transportation   methods  in...  *84 
France,  Forty  million  dollars'  worth  of  ma- chine tools  for      457 
France — Wanted— One  million  labor  saving 

machines.      Baldwin      ^525 
Fraser  Co.  universal  grinding  machine. 

t*ioi2,  rni4c 
Freight  forwarding  for  export.      Riley   1000 
French   women's   war   service  costume   *152 
Frey,    Henry,   fiber  vise   jaws   J'817,  t^970a From  the  chief  of  ordnance     235 
Fuel  Administration,  E-ureau  of  Conserva- 

tion   of — Suggestions    for    conserving    coal 
and   assisting   manufacturing.      Cole     651 

Fulflo    Pump    Co.,    motor-driven    pumps. 
t*465,  f574a 

Furnace,   rotary.    Carbonizing   in.     Addis   *503 
Furnace,  "Triad"  three-purpose  heat-treat- 

ing,   Bennett      t*616,  t*724a Fuse  sizes  for  industrial   motors     652 
Future,    Cost   department   of.      Entropy   1025 

G 
GAGE 

Including  calipers,  micrometers,  test  in- 
dicators, other  measuring  instruments, 

inspection,  etc.) 

— -Adapted   for    inside    micrometer.      Stalker. *849 
— .\iigular  plug  gage  making.      Pusep   *635 
— Blocks,    Hoke    precision,    Manufacture    of. 

Van    Keuren      •625 
—Blocks,    precision    gage.    Machine    for    lap- 

ping— Suverkrop       ^613 
—Caliper,    Large-sized    with    tumbuckle    ad- 

justment.     Wrigjit      *504 
— Calipers,  Horstman  indicating. 

t*9I7,   Erratum    965   t*I066c 
—Chaser  blanks.  Device  for  gaging.     Smith. *503 
— Chasers,  Gaging  devices  for.     Smith   ^602 
— Centering    gage    for    pattern    work,    Syra- 

„<:use    t*814,  t*970a 
—Cutters,    Device   for   gaging,    while    grind- 

ing.    Miles     ♦31 
—Dial  indicator  used  in  setting  up  work  or 

planing    machine.       McCray   '307 
— Dial    test    indicator,    Cornell,    Conley. 

„•   .J  ,,  i'BlS,  r970a —Dividers,      Homemade      sirring.     Morgan- 
Browne   •125 

—Duplicate     gage,     difficult.     Make'  some.' Dixie    •762,    Moses      '706 

GAGE    I  Continued) 

— Figuring    diameter    of    three. surface    tang- 
gent     plug.       Soper   •1098 

— Flat     gages.     Holding    fixture    for    grind- 
ing.      Pusep       '755 

— Gage  joke.  Another.      Follen     270 
—Gage  making,   thread.    Present  practice  in. 

Wells       'IS} 
— Gages.    Making    some    difficult    duplicate. 

^  Dixie       -162 —Graduating    machine,    Schipper   t^lgO 

t*234a 

— Hoke    precision    gages.     Manufacture    of. 
Van  Keuren    ♦625 

—Indexing   dial,    Convenient.      Bodenstedt..   309 
— Indicator,   universal.    Bush   t*419.    t*574a 
— Lapping  machine  for  precision  gage  blocks 

— Suverkrop     *6i3 
—Limit,  vs.  Standard-size  blocks.  Hudson.''1049 
— Making  difficult  duplicate  gages.  Munson.*1245 
—Making   pin    gages    too    long   for   "mike." 

Seelert       •261 
— Manufacture   of   measuring  wires.      Suver- 

„!"■<>?    ll:   *125l 
— Micrometer,  Clip  to  hold,  in  vest  pocket. 

Lawson          •I  25 
—Micrometer   of   early    vintage,    Shelidon. . !  !^847 
—Micrometer,     !^-in.,     Reed   f664,  »*774a 
— Optical    projection    for    the    inspection    of 

screw   threads— I.      Hartness  453,    II   ^485 
— Plug,    American    double-end   ^•962,  t'II14a 
—Plug-gage  making,  .Angular.      Pusep   ^635 
— Plug,    Renewable.      Rich   •lOPS — Profile  .gages.  Grinding  accurate,  by  means 

of  master  plates.      Darling   *105 
—  Recess  at  bottom  of  tapped  hole.  Gaging! 

Meikle      *602 — "Scusa"  micrometer  adjustable  snap  gage! 
Lowry-Knise      f964.  fllHc 

— Sine  bar  and   attachment.   Presto        J:*92a —Sine   bar  ''Loway,"   Way   fslS,  t*624a — Sine  bar.  Simple  design  of.     Teckeer  260 

Gray    ̂ 1097,    -Amos   .')225 —Sine      bars,      5-in.,      Making      twenty-live. 
Teckeer        ^449 

— Size  blocks,    "Loway"    Way   .V'46-i.  }*574a — Slocomb    quantity-production    micrometer. 

T  .  ,  **962.  rni4a 
~Lt"8rcnt  for  measuring  angles.      Clark   ^1250 —Thread    gage    grinding    machine.    Interna- 

•'""^l      ,-•■•.   •418.    r524a —  Ihread-gage   lapping    machine.      Harris. {•227.  t^234a 

—Thread  lead  testing  device,  .Arrow.t''5"l7',  t*674a ~J'!"^'^'°°'  accessories.  Arrow.  .^♦465,  t'624a — Triangles,  celluloid.  Repairing.  Fenaux...  150 
— Vernier,  Microscope  attachment  tor  aay.*125 — Water-gage    fittings    in    a    railroad    shop. 

Making.     Stanley     •II?! 
— Wiggler  attachment.  Bush  ̂ •91 7,   Erratum 

965       fl066c 
— Wires,    Measuring    gears    by    the    use    of. 

Lcf      •123 
Gaging  devices   for  chasers.      Smith   '602 Gaging  the  recess  at  the  bottom  of  a  tapped 

hole.     Meikle    '602 
Gale-Sawver     Co.,     Self-tightening     inserted- 

tooth   milling  cutters   t*«66.  t*1018a 
Garrison  Machine  Wks.,  "O.   G.  "  bevel-gear 

chuck         t*46a 
Garvin,    Geo.    K    (Obituary)   '468 
Gas-engine-cylinder    boring    machine,     Defi- 

ance       t*862,  t*970c 
Gas-torch    or    electric    arc.    Maximum    thick- 

ness of  material  welded  with.     Erowne   ^995 
Gasket  cutter.   Simple.      Potter   ^1142 
Gasoline  engine.      See   "Engine,"    "Automo- bile." 'Airplane,"  etc. 
Gasoline    engine    stand,    Canton    floor    crane 

^with      {•418.    t*524a Gasoline  Motor  Vol.  I.     Heldt   tl87 
Gear  Manufacturers'  Ass'n,  Aims  of  .Ameri- 

can.     Sinrim        885 

Gear  pumps,  Matson   t'815,  $•970* 
Gear  steels.     Parker   1007 
GEARING 

—Bevel-gear  chuck,  "O.  G.,"  Garrison. .. .t*46a 
—Chuck,  "O.  G."  bevel-gear.  Garrison ....  t^46a 
— Cutting  a  form-spline  gear  without  snecial 

tools.     Thompson      *127 — Electric  grinding  machine    Saphil. t*227,  f328a 

— Elliptic    gears     built     up     from     segments. 
Mawson       *61 

— Gear-tooth  chart.     Moore   •903 
— Gears  for  tractor  construction.  Proper  sizes 

and    materials    for.     Frost    902 
— Hobbing,  and  sizing,  a  gear  in  one  opera- 

tion.     Trbojevich      '260 
— Hobbing.    gear,    machine.    Tones    Superior. 

.  t*275.    f328a.    Erratum     468 — Hobbing,   worm-gear,   machine   for  produc- 
tion   work.   Cone   t*918.   t*1066c 

— Indexing  dial.  Convenient.  Bodenstedt.  .^309 
—Intermittent  gears.  Strengthening.  Yorks.^848 
— Internal    gear:     Design    and    application. 

Fellows  Gear  Skaper  Co   t281 
— Involute    cutter,    standard.    Cutting    stub- 

tooth    gears    with.      Suhdell     649 

—Laying  out  intermittent  shears.     Yorks   *1048 
— Measuring    gears    bv    the    use    of    wires. 

Lee      ^123 
— Racks,   Generating  in   a  shaping  machine. 

Thanton   'SS* 
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— Sizing  and  bobbing  a  gear  in  one  opera- 

tion.     Trbojevich       *260 
—Steels,    Gear.      Parker   1007 
— Stub-tooth    gears,     Cutting    with    standard 

involute   cutter.      Sundell   ,...    649 
— Worms   and   worm   gears.      Carlson     809 
— Wormwheel     generating    machine,     18-in., 

Gould   &   Eberhardt   1*664, t*824a 
— Wormwheels,    Hobbing,    without    gashing 

blanks.     Craft  *41.  Soule   *S98 

Gears,    Laying  out  intermittent.      Yorks   *1048 
General  Electric  Co.  lead-burning  trans- 

former     t*U09,    t*1262a 
General  machine  shop  work,  Getting  share. 

Alwyn-Schmidt          843 
General-purpose   tractor       890 
Generating  racks  in  a  shaping  machine. 

Thanton       *554 
Geometry,  Descriptive.  Ames  and  Wisch- 

meyer'      +  187 
George    Kinne    Garvin    (Obituary)   *468 
Germany,   Machine-tool   industry   in     458 
Getting  a  share  of  general  machine  shop 

work.      .-Mwyn-Schmidt        843 
Gibb  Instrument  Co.,  "Zeus"  arc-welding 

outfit   t*1106,   t*1262a 
"Gink,   we're  agin   that"      *35 
Gisholt  shops.  Service  for  women  in  the. 

H  un  ter          *6 
Glue  pots,  electrically-heated  dry-type,  West- 

inghouse      1:*568,    t*674a 
Good  and  bad  features  of  system.     Gray   1039 
Good  way  to  make  straps.  Lourey  *118, 

St.    John      *555 
Gould  &  Eberhardt,  18-in.  wormwheel  gen- 

erating  machine      $*664,  t*824a 
Government  inspection  of  machine  and  small 

tools     647 
Government  machinery  in  school  shops. 

Derby      *78S 
Government  representatives.  Meeting  of 

crane    manufacturers    and     273 
Government  ta.x   on   western   machine   shops. 1051 
Graduating  machine,  automatic.  Noble  & 

Westbrook       t*46a 
Graduating  machine,    Schipper   t*180, }*234a 

Graduating    machine.    Special.      Hunter     *65 
Graduating   tool.      Renwick     370 
Graduation  on  swiveling  heads.  Simple  de- 

vice for  marking.  Dauber-Kratsch  Co. 
Hunter     *118 

Grant  Mfg.  &  Mach.  Co.,  tube-end  spinning 
machine      t*769,    t*922c 

Graphjc    record.    Accumulative.      Conway   *242 Graphical  and  mechanical  computation, 
Lipka       "281 

Graphical  method.  Blank  diameter  by.  Hin- 
man      •1139 

Graphical  solution  for  clearance  angle  of 
form-ground    thread    tools.      Bliss   '450 

Graphical  study  of  screw  threads.  Eray- 
ton      *149 

Grand  Rapids  Grinding  Machine  Co.,  cast- 
ing   grinding   machine   flOeO,    }*1212a 

Grease  cups,   "Rohr,"  Tes  Tite  Co..t*716,  t*874a 
Great  Britain.  See  also  "British,  "Eng- 

land." 
Great  Britain's  import  restrictions.  Van Deventer         274 
Greaves-Klusman    Tool    Co.,    14-in.   lathe. 

t'719,  l:*922a 
Greenfield     Tap     and     Die     Corp. — Receding 

pipe  threaders    t*960,  t*1066c 
.        Greenfield  Tap  and  Die  Corp. — Red  pans  to 

speed    up' hoodoo   jobs.    O'Shea   *827 
Greenfield  Tap  and  Die  Corp. — Salvaging 

spoiled   work      *804 
Greenfield  Tap  and  Die  Corp. — What  a  tin- 

smith can  do  in  a  machine  shop.  O'Shea. '1068- 

GRINDING 

—Attachment,    high-speed.    Liberty.  .t'*618,  t*774a 
— .Attachments  for  the  Potter  precision  bench 

lathe      t*1206 
—Casting,   machine.  Grand   Rapids.t*1060,  i*I212 
— Casting      grinding      machine,      Manhattan 

universal      t*1106,  t*1262a 
— Chart  for  finding  volume  of  metal  re- 

moved or  area  machined  in  turning  or 
grinding.        Poliakoff"   "931 

— Chart.  Universal  lathe  and  grinder.  Polia- 
koff  •230 

— Cocks,     Machine    for    grinding-in — Jarecki. 
Ventner      *553 

— Crankshaft    grinding   machine,    Landis. 
t*8I3,  t*922c 

— Cutter,   machine,  Barnes  precision. 
ri054,  t*1162a 

— Cutters,  Device  for  gaging,  while  grind- 
ing.     Miles        *31 

— Die,   large,    without   equipment.      Pollen.  .^1154 
— ^Dog,    Quick-change.      Cohen       32 
— Drill-grinding  machine,  Bellevue  semi- 

automatic     t'llOS,    {"12623 
—Driving  grinding  attachment  of  bench  lathe 

with    motor.       Mclntyre   *953 
— Fixture  for   grinding   flat   gages.      Pusep..^7S5 
—Form     cutter     grinding     machine,     Harris 

automatic    universal    hole   and..t'180,  t*328a 
— Fraser  universal  grinding  machine 

t*10I2,   flll4c 

GRINDING   (Continued)  ^''** —Gages,   flat.    Holding   fixture  for  grinding. 
Pusep       .755 

—Gages,  profile.  Grinding  accurate,  by  means 
of   master   plates.      Darling   "105 

— Grindmg  operations  on  "Caterpillar"  trac- 
tor parts— Holt  Mfg.  Co.      Stanley       '1 

— Grindmg    round    work    without    centers — 
Detroit    Tool    Co       *4 

—Guard   for   wheels.      Molony   .....*1246 —Half-round  concave  milling,  cutter.  Moses."1048 
—Hand    versus    power    feeds.      Senior    *10, Ontano       io52 
— Hand  versus  power  feed  in  surface  grind- 

ing.    Dahlerup  218,   Suiter  3S6,   Senior  737 
— Hawes  end-surface  grinding  machine. ..  .t*1157 — Heald  8-  and  12-in.  rotary  surface-grind- 

ing  machines      t*1203 
—Knight    No.    3    milling   and    grinding   ma- 

,.  chine    t*1055,  {"11623 
— Lapping  grooved  rolls,   Royal   *850 
—Large  ring  in  a  boring  mill.     Mitton   "903 
—Mandrel    for    grinding    wristpins.       Moor, 

Jr.     .....    .259 
— Necessity    for    keeping    wheels    in    perfect 

balance.     Peckham      "1228 
— Newton   radius-link   grinding  machine. .  .{•1155 
—Patriarch  among  grinding  machines.  Drew 

•1096,    Price      1253 
—Piston   ring  grinding  machine,    Bristol. 

{"816,  {*970a 
— Piston   rings.  Dial   feed   arrangement  used 

in     grinding.       Mclntyre   *803 
— Roll    grinding    machine,    "Reeves". t"1106,  {*1262a 
—Round    work    without    centers.    Grinding — 

Detroit    Tool    Co       '4 
— Sapolio   for   grinding   and    lapping_     967 
— Security  chucking  grinding   machine. •907,   {*1018c 

— Stand,    electric    grinding,    Tanette.{*765,   {*922a 
— Stands,    electric.    United    States. t*961.  {*1114a 
— Surface  grinding.  Hand  vs.  power  feeds 

for.  Senior  •lO,  Dahlerap  218,  Suiter 
356.    Senior        737 

— Surface      grinding      machine,      Springfield 
heavy  duty    {"416,  {*S24a 

— Surface  grinding  machine,   vertical  spindle 
No.    10,   Blanchard   {"565,   t*674a 

— Taper    reamers    in    small    shop,    Grinding. 
Lucas      ..•259 

— Taylor  &  Fenn  bore  grinding  machine. 
{•864,  {*1018a 

— Thread  gage  grinding  machine.  Interna- 
tional      t*418,     {^5243 

— Thread-grinding       attachment,       portable, 
.American       {"92a 

— Thread  grinding  attachment.  Presto. 
{"516,  {*674a 

— Thread   grinding  machine,   American. 
t*463,  {*574a 

— Tliread  tools,  form-ground.  Graphical  so- 
lution for  clearance  angle   of.      Bliss   "450 

— Tool    grinding.      Van    Schaick     448 
— Trouble,  grinding.  How  would  you  prevent 

this?  Vernon  *705,  Damon  878.  Hol- 
linger  984.  Robinson  1040,  Holaday 
lUl,  Jacker    1168 

— Turning    vs.     grinding.      Fish    648,     Hol- 
liner      1154 

— Universal  grinding  machine,  Connecticut. 
{•229,  {*328a 

— Valve  grinding  machine,  electric.  Black  & 
Decker      {"416,    t*524a 

—Vise,  Spafford  Supreme  quick  action. 
{"415,  {*524a 

— Wheel     dresser.     Smith     universal     radius 
former    t"963.  {*1114a 

— Wheel    dressers.    Improvement    in.      Ball.. "123 

Grip   for  collars,   etc.   Chuck.      Roberts    "14 
Grooved   rolls.    Lapping,   Royal   "850 Grooves     in     trolley     wheels.     Fixtures     for 

turning.      Wright      "600 
Grooving    machine,    oil,    Fisher   {"568,  {*724a Group   insurance.      Schneider     580 
Group    machine-tool    operation.    Electric    an- 

nunciator applied   to.      Des   Angelis   "905 Guarantees     for     piece    prices.     Community. 
Spence       793 

Guard.  "Flexco"   lamp,   with   split   handle. 
{"369,  t*474a 

Guard  for  grinding  wheels.     Molony   "1246 
Guard   for    millins;    cutters.    Universal   "599 
Guard    for    planing    machine   ways.      Lauter- 

bach       "506 
Guard  for  punches.  Simple.     Kinney   *261 
Guard,    wheel.    Tig    for    drilling    spiders    for. 

Allen      ■-   ^05 
Gun-barrel  steel.  Hardness  tests  of.  Shepard."739 
Gun-boring    tools    and    data.      Colvin   '997 
Gun     Manufacture   of  the   Lewis    machine— 

XIV.       Stanley    "55 
Gun  mounts,  Railwav.     Barnes    319 
Guns,  anti-aircraft.  Making  sights  for.     Col- 

H 

"Hack"  high-power  universal  relieving  ma- 
chine.  American     {"766.   {*922c 

"Hack"  one  piece  adjustable  reamer  and 

taps,  American     {*718,  {*922a 

Hacksaw.      See  also   "Saw." Hacksaw,  power.  Splitting  collets  with — 
Acme.       Tlianton   "532 

Half-round  concave  milling  cutter,  Grindins 

a.     Moses            '1048 
Hallden    Machine    Co.     sheet-meul' 'straight- ening and  cutting-ofF  machine   t*6l8,  {•774a nammer.  High-speed  riveting   {869,  flOlSc Hammer,  steam.  Notes  on  care  of  the.  Hesse  258 
tiammer,  Sullivan  air  or  steam.. {'lOU,  {•1114c 
Hand    and    power    punch    for    rubber    disks. 

Royal      'lOSO 
Hand  punch.  "Jiflfy"— Paul  W.   Koch   &  Co. 

t*912    {'lOlSc 

Hand    tools    and   other    u»es,    Small    motors 
for,    Clewell       •399 

Hand  vs.  power  feed  in  grinding.'  'Ontar'io'.'l052 
Hand  versus  power  feed  m  surface  grinding. 

Dahlerup  218,  Sinter    .  .  ,        356 
Hand   versus    power    feeds.      Senior    •10 Handle,  split,  "Flexco"  lamp  guard  with. 

H      .  .  .,  {"369,  {•474a 
Hands  and  arms.    Mechanical.      Lucas. 

„■  ,.      .  "546,   "605,  "650,  •748.  '792 
Handy  adjusting  clamp.     Teckeer    261 
Handy  blocks  for  chuck  jaws.     Charles   ^703 
Handy  form  of  boring  bar.     Lowrey   '753 Handy  offset  boring  head.     Swanson   •400 
Handy  stock  rack.      Hayden   "gos 
Handy  tap   for  long   holes.     Smith   ^219 
Handy   tire-splicing   tool.      Willey  *33 

Hardening.      See  "^Heat   Treatment.''   Hardness,  Testing  materials  for.  Ensaw...  257 
Hardness    tests.     Instruments    for.       Clewell 

93,    Fennaux      •703 

Hardness  tests  of  gun-barrel  steel.  Sheparci'»739 Harris  Engineering  Co.,  automatic  universal 
hob  and  form  cutter  grinding  machine. 

{"180    {•328a 
Harris    Engineering    Co.,    thread-gage    tap- 

ping machine   {*227.^  {'2348 Harry  tells  his  uncle  a  few  things    983 
Hart-Parr    Co.,    Building    a    30-hp.    tractor. 

Caldwell      •gsj 

Hart    roller    bearings   .'!.'t*1157 Hartford  Machine  Screw  Co.,  "Master"  port- 
able air   outfit   {*866,  {•lOlSa 

Hartford    Special    Machinery    Co.    quick-act- 
ing  milling  vise   {•181,    {•234a 

Hartog  Mfg.  Co.  piston  chuck   {^323,  {'4743 
Harvard  Machine  Co. — ^"Hi-Lo"  Jack. 

f914,  {'lOeea Hawes  end-surface  grinding  machine   t'1157 
Haynes   Stellite  Co.,   "Tip-it"  welding  com- pound   for    stellite   {46a, 

{468 

Head,  Landis  automatic  die   {"1105,  {*1212a 
Heads,  automatic  die,  Shehan   {•lOSe,  {^11623 
Heads,  index,  Simmons  universal.. t*917,  {•1066c 
Heads,    shrapnel.    Device    for    turning    the 

radius  on  4.7  in   ^124 
Heald   8-  and   12-in.  rotary   surface-grinding 

machines      {*1203 

H  E  AT-TRE  ATM  ENT. 

— Alloy  steel.     Juthe      ^1077 
— Carbonizing  in  a  rotary  furnace.  Addis... •SOS 
— Casehardening    materials.    Testing,  relative 

merits    of.      Freeman     536 

— Furnace.   "Triad"   three-purpose   heat-treat- 
ing,   Eennett      {"616,  t"724a 

— Hardening  broaches  and  cutters.  Gray. "1047 
■ — Hardness  tests.   Instruments  for.     Clewell.  *93 
— Influence  of  size  on.     Janitzky   "1153 
— Packing     methods     for     carburizing.     Im- 

proved.     Addis   '679 
— Pyrometers,  Standards  of  temperature  and 

methods    of   checking      "541 
— Signaling    pyrometers.    Brown    automatic. **181,  {328a 

— Standards   of  temperature  and   methods  of 
checking   pyrometers      •541 

— Testing  materials  for  hardness.  Ensaw...  '257 — Testing    relative    merits    of    casehardening 
materials.      Freeman        536 

Heavy-duty    horizontal    keyseat    milling    ma- 
chine.     Newton      {'323,  {•474a 

Heavy-duty  oscillating  surface  grinding  ma- 
chine,  Springfield      {•416,  {*524a 

Heavy    forming    tool.      Long   '404 
Heavy  lathe  work.  Two  tooLs  for.     Jackson.  '64 
Heavy   machinery  necessary   for   sugar   mat- 

ing—Dibert,    Bancroft    &    Ross    *97 

Height  gage.     See  "Gage." Helios  Metal  Co.,  Inc.,  marking  tool. 
{•815,  t'970i 

Help   in    solving   industrial   problems       42 
Hendrick,    F.    H.,   electric    soldering   device. {•620,  {^7743 

Hexagon    nuts.    Minimum    spacing    of,    for 

wrench    clearance.      Zeichner   _.  ..*403 
High-power    milling    machine.    New    Cincin- 

nati   No.    5.      Van   Deventer   "971 
High-production  tooling  methods.     Dowd  & 

Baker      *1029 
High-speed  forming  tools.     Atkinson     168 
High-speed    Hammer   Co.,    riveting   hammer. 

{•860,  {•1018c 
High-speed  steel.  Electric  welding  to  stellite 

in      tool      manufacture — Thompson.       Van 

Bibber       *425 
High-speed  steel   tools,  Salvage  of.  Vincent.^169 "Hi-Lo"    Tack— Harvard   {^914.  {•lOeea 
Hill      multiple-spindle      drilling     machine — 

Hilldrill  Co   *189 Hilldrill    Co.— Hill    multiple-spindle    drilling 

machine      "189 
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Hiring  in   and   hiring   out.      Montague   ;;  '55 
Hispano-Suiica  airplane  engine.  Isenberg.  1  1212 
History    of  the    .Aberdeen   ordnance   proving 

ground— I.  Lindh  *459,  II  '509.  111..... •607 Hjorth  submerged  drilling  attachment....!  1158 
Hob    and    form    cutter    grinding    machine, 

Harris    automatic    universal   t'180.  t*328a 

Page 

Ideal  Shattered.      Follen   ,   UV -V  ■  • '    ̂^6      It's    our    turn 
Ideas,   Outside  aid  in  developing.     Shaffner.  496 
Ideas   to   our  own  needs,  Adaptmg.....   lOOJ 

Idle    machine   time.    Reducing.      Hamilton.  .1010 

Imagination?       How's    your.........   ....91U 
Import    restrictions,     Great    Britain  s.       Van 
Deventer 

Volume  50 Page 

Iron,    .\ncient  rustless     496 
Iron   and   steel.   Carbon   in     400 

861 

Jack  for  locomotive  work.  Pneumatic.   Long*109S lack,    "hilo,"    Harvard   r914    t*1066a Hobart    battery-charging    outfit.... r914,  f  1066a  ""y""    '"        .T.'.IV...    274 

»?^^•^^S^jS".^?:'^':^":.?"^.°^"^260  4-ed    <orm;^Ho,der    for    toolmakers'  .^^ 
Bobbing     machine      for     P^duction     work  i^^""^^      methods '' oV   ̂  hollow      forging- Worm-gear,   Cone        ...»  918,  t  1066a         ̂ -orthington    Pump    &    Machinery    Corp. 
Mobbing      machine,      gear,      Jones-buperio.  jj^^j        377 

r275,   ̂ •328a,    Erratum   ■•....   468  improved    micrometer  dial.      Aliinger    505 
Hobbing       wormwheels       without       gashing  Improved   packing   methods   for   carburizing.  .anette    -vug.    i,o.     ciec.c    k>>i 

blanks.      Croft   41,    Soule   ioVi  \ddis       i% 
Hoist,    auxiliary   electric,    Payne  ...t*767,   »922c  improvement    in    V-blocks.      Palmer-    1244     j,        ̂ j^    motor-vehicle    subsidy 
Hoist,    Llectnc  screw-jack   coach   •.■•■,V'  Improvement  in  wheel  dressers.     Ball........   123      T^^^^i^i    Mfg.    Co.— Machine    foi 
Hoke  precision  gages.  Manufacture  of.     van  Improvised    tumbling    barrel.      Amos      158,  •'   ,  ^^^^  Ventner      Keuren       ^25 

Holden.  J.    B.— Universal   guard   for  milling^ 
cutters       ;599 

Holder  and  cutter    Fly.     Calm   .*340 
Holder    for    toolmakers'    button.    Improved  ^ 

form    of.      Baker  ' 

Improvise 
Duggan     ................ Incorrect     lead    of    a    die. Kuhlman    634, 

Ciray 

754 

846 

80 
Increased    efficiency    in    Patent    office.    P™ 

posed.       Special    correspondence     ....1044 
Independent      compressors      vs.      centralized 

Holder,  pocket  for  scale  and  square,   "Tam-  plant.     Mills   • -.   ....123., 
CO,"   automatic    mach   ^667,    r824a      Independent  feed  rail  dnlbne  machine,   -No. 

Holders      "easy-lock,"     and     interchangeable  23,    Defiance      ;'„„.„   i,,W^i 

counterbores;  S.     C   ..:   t*'!"^'  t*1262a     Index  heads,  Simmons'  universal.  .r917,t"1066c      jiGS  AND   FIXTURES 

Tack   -.    .  - 

■jack    to    Bill— Jack    in    the    Navy     937 
Jackets,    howitier.    Cam    rails    used    in    plan- 

ing— Cincinnai    Planer   Co.    Thanton   *230 
"Jacklift"  elevating  truck,  tvne  G..t*229,   t*328a 
Tacks,    Kent  planing-machine   t*323,   t*474a 
Jamieson,    General,    renews    consulting    prac- tice        316 
Tanette    Mfg.    Co..    electric    grinding    stand. 
•'  1*765.  t*922a 

    855 

for   grinding-in 
-arge    cocks.       ventner      *553 Jarecki    Mfg.    Co. — Special    chuck    for    large 

pipe    fittings.      Ventner      *550 Jarecki    Mfg.    Co. — Tapping   fixture   for   pipe 

fittings.       Ventner       *171 
Jaws,    chuck.    Handy   blocks    for.      Charles.  .*703 
Jaws,    fiber   vise,    Frey   t*817,    t'970a "Jiffy"   hand  punch— Paul   W.   Koch   &   Co. t*912,  flOlSc 

Holding     fixture     for    grinding     flat     gages.  Indexed    piercing   and    shearing    tool.    Auto 
Pusep         755         matically    indexed.      Dodds   i.]\ll 

Holding     jig     for     irregular-shaped     pieces,  Indexer,    "Brandt"    No     1. ............... ..t  1-05 
quickly  mlde.  Spangler    '1140  Indexing    dial,    Convenient       Bodenstedt....   309 

Holding  slitting  saw  on  the  arbor.     Walker.  Indicating    Caliper   Co.,   calipers. .  ..t  463,  t  5/4a 

•1195  Indicating    calipers,    Horstman.      t*917,    Er- 
Holes      Accurately    spaced     drilled.       Coble  ratum  965    •   t  1066c 

88    Stein      256  Indicator,  Test.     See  "Gage. 
Hole's     long,    Handy   tap   for.      Smith   *219  Indicator,   Dial,   used  in  setting  up   work  or 
Holes.     Tools     for    drilling     deep.       Esben- 

shade    .*1244 
Hollow     forging,     Improved     methods     of — 

Worthington    Pump    &    Machinery    Corp.    
Hand        377     j  ndispensability. 

Holt      Mfg.     Co.— Grinding     operations     on 
"Caterpillar"    tractor    parts.      Stanley         1 

Holt     Mfg.     Co. — Manufacturing    caterpillar 
tractor— VI.      Stanley      .■■■■■Jt?. 

planing    machine.      McCrav   *307 
Indicator,"  True,  Osberg  &  Johanson. 

t*1062,  t  1212a 

Indicator,    universal.    Bush   t"419,  t*574a 
i ndispensability.      Blondin   520,    Ellsworth...    764 
Industrial    and   technical    education    and    the 

war.      Entropy      540 
Industrial   cooperation.      Sleinmetz     893 
Industrial    democracy.      Eaton     933 

hXpH^v    j;erfec"ng  new"cannon"ca^iage."'999      Industrial  engineering.     Course  in.     Ho
bart  1170 

Holz,  Frederfck-Obifuary   "1052     Industrial    management.    Advances    in.      Cal- 

milling 

der      -807 
Industrial    motors.  Fuse   sizes   for     652 

Industrial    oil    wipers    for    bearings   t*1158 
Industrial    physicians   growing   rapidly.      De- 

mands for— U.  S.  Dept.  of  Labor      182 

I,      .xewton      neavy-uuiy,      .=,....  Industrial   problems.    Help    in    solving.    ..
..      42 

machine   ...1*323,    t*474a     Industrial    products.   Export  of       Prizer.....ll30 

Homemade  spring  dividers.  Morgan-Browne.*!  25 Hoodoo     jobs.     Red     pans     to     speed     up. 
O'Shea      ■ -.-  •  -827 

Horizontal     drilling     and     boring     machine, 
Morris         t*865,  t*1018a 

Horizontal,      Newton      heavy-duty,      keyseat 

engineering.      Salesmanship Horse      sense,      _-„   „, 
versus         ^1^ 

Horstmann    indicating    calipers.      t*917.    Er- 
ratum   965      t*1066c 

How  army  ordnance  met  its  responsibilities. 
Peirce     .....*408 

How    do    you    prevent    oil    from    discoloring 
finished     surfaces?        802,     Harry     Senior 
•886,    Smith    1014,    Gravell    1080,    Bloomer 
1166,    Webster      1176     Industry,  Instincts  in 

How   flexible   plans    and    "know-how"    made  Industry.      Lewis 
rapid   production   possible     1003 

How's    your    imagination?    910 
How    Tohnson's   system    speeded   production. 

Godfrey       •■   1079 
How  one  fellow  quit  his  lob.     Cox      114 
How  ordnance  is  inspected.     Colvin— I.  *263, 

II  311,  III      557 

Industrial    Relations    Service — Help    in    solv- 
ing  industrial    problems   ;      42 

Industrial    training.    Business    man's    experi- ence  with.      Barnes      1110 
Industrial  truck  with  new  features   *1015 
Industry,   American,    Stabilizing    effect   of   a 

definite    foreign-trade    policy.      Hook......  938 
Industry,      Crippled     workers     in     machine. 

VVestmayr        ^8 1 Tead     t92 
    t92 

Industry,     machine-tool.     Putting     where     it 
belongs.      Colvin        762 

Industry,    War  and   the   machine-tool.      Col- 
vin   '1167 

Infections,    Diseases    an5.      Sherlock       28 
Influence  of  size  on  heat-treating.  Janitzky.^1153 

See  also  specific  kinds  of  work  such  as 
"Press."  "Milling,"  etc. 

— Angle  fixture,   L'niversal,   Nelson  Tool  and 
Machine  Co   fl062.  ri212a 

—Burring,     countersinking    and     chamfering 

fixture.    Skelton   t*46a — Chamfering,     burring    and    countersinking 

fixture,    Skelton      i*46a 
— Clamp,     Handy    adjusting.       Tecken   ^261 — Countersinking,     burring    and    chamfering 

fixture,    Skelton   ^•46a 
— Drilling  jig   for   bushings.    Simple,    .\llen    '603 
— DrilHng  jig  for  wheel-guard  spiders.  .Al- 
len     '705 —Fixtures,     Standard     tongue     for     milling. 

Dengler      *993 -Grinding   flat    gages.    Holding    fixture    for. 
Pusep       VSS 

— Holding    fixture    for    grinding    flat    gages. 

Pusep       *755 — Holding,  for  irregular-shaped  pieces  quick- 

ly   made.      Spengler      ._....*n40 
—Jig,     drill,     for    small  .castings.     Built-up. 

Chase   *219 — Tig  operated  by  compressed  air.  Universal 
"    drill.      Grant      1063 

—Milling     fixture,     Noo-position.       Richards 
*220.  Fenaux       528 

—Rod-straightening    fixture.    Meyer     *79 
—Squaring  the  ends  of  shafts  in  special  fix- 

ture.     Salisbury        ^69 — Trolley      wheels.      Fixtures      for      turning 

grooves    in.      Wright      ^600 — V-block   fixture.    Useful.      Darling   "705 

"Jim" — efficiency   engineer.      Watson   *1076 
Tob,    How  one  fellow   quit   his.      Cox     114 

job  of  Training  Labor,  Making  a,  Tukey..*829 Johnson  starts  to  reform  his  systeiti.  Godfrey  991 

Johnson's  system   speeded  production.  How. 
Godfrey       •1079 Joke,  .\nother  gage.     Follen       270 

Joke,  Who  was  the  victim  of  this?  Arm- 
strong    456 

Informal   war  contracts.   Status  of.     Dorr.  ..1257      Jones    Superior    Machine    Co.    gear-hobbing 

InprsoM-Rand    air    conipressor...^.r911,  t*1018c  machine    t*275,    t*328a.    Erratum.   t468 

Jones?   What   was   the    matter  with.  *  Senior.   832 

Informal    contracts,    Payment    for      179     Jones-Motrola,       type       H-2       hand       tacho- 

How  should  drafting  tables  be  placed?    468     I"f<"'™a',  «"  contracts,    Concerning.^   ^222         ̂ ^^^      _   t*619^   t*774a 
How   the   navy   trains   its   machinists   ashore    ""  *--— -       .-...-   «  «"  -  ~            ~ 
— Dunwoody      Naval      Training     Schools. 
Connely      tt  "  * "  ̂^^ 

How  the  lS5-mm.  howitzer  is  made.  Hun- 
ter.     IV    *190,    V    *249,    VI    303,    VII    "587 

How  tbe  Reed  vise  is   made.      Hunter   *923 
How  to  handle  an  employment  department. 

Schneider       684 
How  to  sell  now     711 
How  Uncle  Sam  will  help  solve  your  ex- 

port   problem      "176 How  we  saved  the  truck  wheels.     Thomas..     54 

How  would  vou  make  this  casting?  Comoo..*352 
How  would  you  prevent  this  grinding 

trouble?  Vernon  *705.  Damon  878,  Hol- 
linger  984,  Robinson  1O40,  Holoday  111, 
Jacker      1169 

Injury,  "Preexisting  condition"  of  the  work- man and  its  relation  to  compensation  for. 
Sherlock         67 

Inserted-tooth    milling    cutters,    Gale-Sawyer 
self-tightening      r866,   »*1018a 

Inside  bosses.  Facing  off.     Allen   *9S1 
Inside   diameter   of   threads.      Carstensen.  .,.*755 
Inspection.      See   also  "Gage."  ' Inspection     of     machines     and     small     tools. 
Government      647 

Inspection    of    metallic    electrode    arc    welds 
— Westinghouse  Electric  &  Mfg.  Co.     Esc- 
holz      "215 

Inspection  of  screw  threads.  Optical  projec- 
tion   for — I.    Hartness    453.    II   *485 

Instincts  in  industry.    Tead     t92 

Jottings  of  a  journeyman.  Ess  •298,  483, 
Lowrey    1122,    Ess   1259 

Journal  brasses,  car.  Cutting  round  cor- 
ners on.     Wright      _.  ..'554 Journal  brasses,  car.  Machine  for  boring 

babbitt    linings    of.      Hunter   ^403 
Journeyman,  Jottings  of  a.  Ess  *298,  483, 
Lowrey  1122,  Ess     1259 

Tudson  Mfg.  Co.— .Steel-mill  ro.ll  shop  on  the 

Pacific   Coast.      Stanley       '15 

Howitzer,   British  8-in.     Chubb.     I...   ..*1189  Institute   of   Technology,    Detroit.      Davis. .•1220 
Howitzer  jackets.  Cam  rails  used  m  plannmg  Instructions    to    draftsman.    Value    of    writ- 
— Cincinnati    Planer    Co.      Thanton    230         ten.       Carpenter        908 

Howitzer,  155-m..  How  the.  is  made.     Hun-  Instrument   making,    Screws   used   in     230 
ter— IV  •199,  V  249,  VI  '303,  VII........   587  instruments     for     hardness     tests.       Clewell 

Howitzer     production,      155-m.        American  •93    Tenaux     *703 
Brake   Shoe   &   Foundry  Co   _.  ...*162  Insurance,     Group. Howitzer  shell.  9.2-in.,  Manufacturing — Am. 
Brake  Shoe  &  Foundry  Co.  Hand.  I 
•799,  "833,  II  '895,  III   *1089 

Hub,  Keying  against  endwise  pressure.  IMs- 
mer      *994 

Hudson  Pump  Co.  "Little  Niagara"  pumps. 

Schneider     580 

"Karge"     cushion     and     flexible    couplings. 
Three    Rivers   t*464,    f574a 

"Karge"   flexible  couplings   in   place  of  uni- 

versal   joints:      .Mien      ^756 
Keeping   the   oil    pump   belt   on.      Delaney.  .•704 
Keeping  track  of  production.     Noar   '745 
Kell.    Hock  &  Co.,  ".Alive"  ball-bearing  cen- ters   r369,  f474a 
Kempsmith    milling    machine.    Building    the. 

I.   Hoag  •101:   II   '195 

Interchangeability  and  standardization.     Col- 
vin      1143  ..      ^          

Interest,    Human    in    the    shop    458  Kent  Machine  Co.,  bar-stock  racks  t*515.  t^624a 
Interest,  Human— Next  move.     Godfrey  213,  Kent  Machine  Co.  metal  shop  table  t*369.  t^474a 

Senior        493  Kent   Machinery  Co.  planing-machine   iacks. 
Intermittent  gears.  Laying  out.  Yorks   *1048  t*323,    t^474a 

t*4«7,  t*624a     Intermittent  gears.  Strengthening,   Yorks. ..*848     Key.  Fitting  a  taper.     Jacker   ^1196 
Human  element  in  the  machine  shop.     Hart-            Internal    recessing   tool.    Special.      King   "335  Keying  hub  against  endwise  pressure.     Tis- 

ne«»      551     Internal  thread-milling  attachment.  Loring  '1141  mer   *994 
Human  interest  in  the  shop     458     International  Thread  Gage   Co.,  thread-gage  Keyseat  Milling  machine,  Newton  heai-v-dutv 
Human  interest — Next  move.     Godfrey  213,  grinding    machine      t*418,    I*524a         horizontal      t*323.  ■t*474a 

Senior     .••■■.•    493     Inventing  as  a  business.  Lane        62     Kinite  Co.,   cast  tool   steel   tS17,  t970c 
Humor,     War-time     ■.•.•■■•   ...,'350      Inventions,   Rights  to  patents  and.   Sherlock   11.=;  Kink   for   making  angle  pattern.      Duggan..   '80 
Hydrauhcally  operated  shell   machines.     Co-  Involute  cutter,  standard.  Cutting  stub-tooth  Kink    in    cutter    lubrication.      Moses   *995 

chrane        1127         gears   with.      Sundell        649     Kink   in   toolmaker's   clamps.      Stalker   '596 
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Kink,    Section    lining.      Kipps   t848 
Knee,  toolmaker's.  Taft-Peirce   t*1061,  t"1212a 
Knight.   W.    E'.,   Machinery   Co.,    No.    3   mill- 

ing and  drilling  machine   $*1055.  t*1162a 
Knocks    in    motors.    Locating,    Reiter    *107, Miessner    270,    Siedhop      346 
"Know    how"    made    rapid    production    pos- 

sible. How  plans  and     ._   _   1003 
Know  what  the   other  fellow  is   doing.   God- 

frey      1126 
Knurling   with    a    file      Garrett     630 
Koch,   Paul  W.,   &  Co.— "Jiffy"  hand  punch 

t*912,  J*1018c 

La     Tngenieria     Internaccional        42 
La  Pointe  Mfg.  Co..  V.  E.,  broaching  at- 

tachment  for  lathes   t*715.    t*874a 
Labor  in  production.  Enlisting.  Schmidt.  .*253 
Labor,  Making  a  job  of  training.  Tukey..*829 
Labor-saving  machines.  One  million  wanted. 

Baldwin     *525 
Labor    turnover    and    a    remedy.    Weingar.  .*497 
Labor   turnover.    Reducing.      Kuhne      680 
Lag    screw,    bolt    and    nut    driver,    McKay.. 

t*417,   t*524a 
Lamp    guard,    '*Flexico,"    with    split    handle 

t*369.    t*474a 
Landau    Machine   &    Drill    Press    Co.,    back- 

geared    tapping    attachment   $*133,    $*234a 
Landis  automatic  die  head   J*1105.   t*1212a 
Landis  Tool  Co..  crankshaft  grinding  ma- 

chine     J*813,    t*922c 
Lansing      Co.,      Carlton      industrial      trailer 

coupler   1*964,     t*in4a 
Lapping    grooved    rolls.     Royal   *8S0 
LapT^ing   ma^bine   for   precision    gage   blocks 

— Suverkrop       *613 
Lapping    machine,    Harris    thread-gage   

r227,  t*234a Lapping,    Saoolio   for   grinding   and.    Frank.   967 
Trapping   under   water.      Hintze        302 
T^arge-sized  caliper  with  turnbuckle  adjust- 

ment.      Wright       *504 
T-arge     work     with     improvised     tools     in     a 

small    shop.    Smith   *849 
L?te«t  developments  in  the  automotive  in- 

d.'^tries  43.  89,  135,  *183.  ♦231.  •277,  *325, 
371  469.  521.  621,  *669,  *69I,  *7S7,  *787. 
•851,    *887,    *941.    •1019,    ̂ 1099,    *1147,    *1213 

L.\THES. 

— .Attachment,   South  Bend  cylinder-boringt*1255 
— .\ttachments.  grinding,  for  the  Potter  pre- 

cision   bench    lathe   t*1206 
— Broaching  attachment  for  lathes,   "Velco." 

La  Pointe     t*71S,  f874a 
— Centers,    Kell.    Hock    ''Alive"    ball-bearing 

f369.   t*474a — Changing  a  simple  lathe  into  a  compound 
geared    lathe.      Atterberg   *556 

— Chart.   LTniversal   lathe  and   grinder.    Polia- 
koff      *230 

— Chuck    for    nipples    and    studs.      Putnam..   *79 
—Chuck,    lathe     Bemis   J*36.    t*92a 
— Chuck,    old.      Drew      *1195 
— Chuck,  ring.  Special  expanding.  Mather.  .  ̂ 78 
— Chuck,  three-jawed,  square  stock  in.  Kern  368 
—Chucks,  Terkelsen  &  Wennberg.  .ri32._  r234a 
— Cross-slides,     Why    not    bronze    nuts     in 

Lawson      *50S 
— Device    for    turning   the    radius    on    4.7-in. 

shrapnel  heads.     Myers      *124 
— Driving  grinding  attachment  of  bench  lathe 

with   motor.      Mclntyre      *953 — Duplex       spindle      plain       turning      lathe. 
Schmidt-Norgren       t*713.  t824a 

—Foot-power,     "Sterling"   t*I060,     fl212a 
— Fourteen-in.     lathe.     Greaves-Klusman   

t*719.    r922a 
—Cage    joke.    .Another.      Pollen    270 
— Liberty.    Van    Deventer      *111S 
— Mandrel,  eccentric,  for  relieving  form  cut- 

ters.   Kuhne      *I68 
— Mult-au-matic,    BuIIard    8-in   *236 
—Putnam  54-in.  geared-head  engine  lathe  for 

heavy-duty    work   t*1053.    t*1162a 
— Quickchange    ll-in.,    "Star"    Seneca    Falls. 

t*620,   t*774a 
— Repairing    broken     chuck.       Yoch   *995 
— Scheme     for     stiffening     cutting-off     and 

threading  tools.     Spoor       *32 
— Shell   profile  turning  attachment.     Unique 

Baker      *161 
— Straps,    Good    wav    to    make.      I^owrey. . .  .*118 
— Tailstock.  lathe,   Porter-Cabel   t*6I7,    t*724a 
^Tools,   Threading   and   cutting   off.   Scheme 

for    stiffening.      Spoor     *32 
— Tools,   Two,   for  heavy  lathe   work.      Jack- 

son       *64 
—Turret     attachment,     Cincinnati.  .1*766.     t*922c 
^Turret     lathe.       See    also     "Screw — Screw 

machine." 
— Losing  two   tools   at   once.      Fenaux   *402 
— Weight,    Question    of        339 

Latrobe    high-speed    countersink    drills. ..  .1*1206 
T^aunching    a    ship.      Dixie   *12fl 
T^wrence    airplane    motor      855 

Laying    out    intermittent    gears   *1048 
Lead-burning    transformer,    General    Electric 

rn09    fl262a Leather,   paper,    cloth,    rubber,    etc..    Making 
dies    for    cutting.      Hand     ^52 

Lending  vs.  selling  machine  tools  to  schools  662 

Lest    we   forget        262 
Let's  go!     909 
Letters,    Chordal's,    Extracts    from.    Chordal 

151    *595    1027 
Leveling  blocks,  planing  machine,  Cincinnati 

.  ^.  J*666,    t*S24a Lewis    machine    gun,    Manufacture    of    the — 
XIV.      Stanley        «55 

Lewis-Shepard     Co.,     type     M     "Singlelift," 

r-^.,.       .                                               t*962,    r  11148 Liability  in   use  of  defective  articles.      Sher- 
lock        701 

Liberty  48-Inch  Open-Side  Plaining  Machine •859,  t"970c 

Liberty  lathe,   Van  Deventer   '1115 
Liberty    loan— It's    our    turn      861 
Liberty    motor    cylinders,     Finishing    opera- 

tions  on.      Carhart      *1197 
Liberty    motor    cylinders,    Operations    on— I 

—Ford.      Colvin    •757.    Carhart    II   "985 
Liberty  motor  cylinders,  Welding  operations 

on.      Carhart      '1019 
Liberty      motor     development.      Details      of. 
_  Squei         130 
Liberty    Tool    &    Gauge    Wks.,    high-speed 

grinding    attachment   t*618.     t*774a 
Life  in  a  Shipyard   During  the  War,  Night, 

Getzlaffe       *828 
Life  of  a  file.  Useful        728 
Lifting  beyond  the  capacity  of  crane.   Sands  719 
Light,    electricity   and   the   shop.      Ciewell. •163,   '899 

Lighting    drafting    tables     468 
Lighting  fixture.  Lindblad  "Adlight"  {•38,  t*92a 
Limit   gages,    Standard-size  blocks   vs.   Hud- 
son     •1049 

Lindblad  K.  F.  M.,  "Adlight"   t*38,  t*92a 
Lining    kink.*  Section,    Kipps   •848 
Linings,     babbitt,     of    car    journal     brasses. 
Machine  for   boring      *403 

Link    designing,    Radius.    Melloy   *993 
Link    grinding    machine.     Newton    radius-t*I155 
Links,    Adjustable    radius    bar    for    planing. 

Varhola        *32 
Links,    chain.    Automatic    stacking    of.    Dug- 

gan      •704 
"Little  Niagara,"  pumps,  Hudson  Pump  Co. 

t*467,  t*624a 
Load  characteristics  of  the  radio-thrust  bear- 

ing.     Gurney      *1233 
Locating    knocks    in    motors.       Reiter    *107, 
Miessner  270,  Siedhof      346 

Locomotive.     See  "Railroad." 
Locomotive,    Pneumatic    jack    for.      Long..*1095 
Locomotive-valve   parts,   "Tools   for.    Stanley. *1119 
"Logan"  air-operated  chucks   t*617,  t*724a 
"Logan"     air-operated     compensating     collet 

chuck.         Logansport      Machine       Co   
t*1054.   ril62a 

Logansport  Machine  Co.,  air-operated  chuck 

r617,   f724a 
Long   built-up    broach    *33 
Loose  p-ulley  be  smaller  in  diameter  than  its 

mate?     Should.      Block      846 
'*Loway"  sine  bar.  Way   $*515,  t*624a 
"Loway"   size   blocks.   Way   1^464,    $•5748 
Lowry-Knise   Tool    Co.,   "Scusa"   micrometer 

adjustable  snap  gage   t*964.  t*1114c 
Lubricant,    Cutting.      See    also    "Coolant," 

"Oil,"  etc. 

Lubrication,   Kink  in  cutter,     Moses   •995 
Lubricator,       mechanical.       Manufacturing — 

Madison     Kipp    shops.     Hoag — II,    *23: 
III    *71 

Ludlum    Steel    Co. — "Seminole"    chisel    steel 1*915,  fl066a 

Lufkin   Rule  Co..   Mechanic's   steel   reference 
table    and    scale       1*868,    flOlSe 

M 

Machine  builders  and  motor  manufacturers, 

Motor  drive  as  viewed   by.      Clewell.  . . .  . -•475 
Machine   design.      See    "Design,"    "Drawing." Machine  for  boring  babbitt  linings  of  car 

journal   brasses.      Hunter   *403 
Machine  for  drilling  chaser  blanks.     Smith.. *553 
Machine  for  grinding-in  large  cocks — Jarecki, 

Ventner       *553 
Machine  for  lapping  precision  gage  blocks 

— Suverkrop    613 

Machine  for  slotting  recoil  cylinders.   Runzi^l095 
Machine  gun.  Manufacturer  of  the  Lewis — 

IV.      Stanley    *S5 
Machine  industry,  Crippled  workers  in.  West- 

mayr      f   ;  ■     81 
Machine,  planing.  Dial  indicator  used  in 

setting   un   work   on.      McCray   *307 
Machine,    Schipper    graduating   t^l80.    t*234a 
Machine  shop.  Human  element  in.  Hart- 

ness    ,.     331 
Machine  shop,  Salvage  small  tools  in  the. 

Gray       ,-v.--.-   ;   •,     '** 
Machine  shop  work.  Getting  a  share  of  gen- 

eral.     AKvyn-Schmidt         843 
Machine  time,    Reducing   idle.      Hamilton. ..  1010 
Machine  "Tool  Builders'  Association,  Nation- 

al,   convenes  at   Atlantic   City   *1004 Machine-tool  builders,  New  opportunities  for. 
Alwyn-Schmidt        751 

Machine-tool  business.  What  is  the  matter 
with?      Entropy    645,    Forbes   ...1062 

Machine-tool  industry  and  the  war.  Colvin. "l  167 
Machine-tool    industry    in    Germany    458 

Machine-tool  industry,  Putting  where  it  be- 
longs.   Colvin       762 Machine-tool   prices.      Uvingston      nil Machine  tools  for  France,  Forty  million  dol- 

lars' worth       457 Machine   tools   in   many  markets,  Anierican. 
Alwyn-Schmidt               1135 

Machine   tools.    Price   of   '.   507 Machine  tools,  .Selling  vs.  lending  to  schools  662 
Machine  work.  Saving  in  the  foundry.   Dug- 

gan   •555,   Copeland      ".  702 Machinery,  Army's  foreign  slock  of.  Woods  '775 Machinery,    Easy   way  to   move.    Royal   *704 .Machinery,     Efficiency    in    crating— Ransom 
Mfjf.    Co.'     Hunter      '453 -Machinery,  Government  in  small  shops.  Der- 
by  •7g5 Machinery  in  Australia,  American...........  945 Machinery  necessary  for  sugar  making, 

Heavy— Dibert,  Bancroft  &  Ross.  Stan- 

ley        •97 Machinery,  shop,  Motor  capacity  for.  Cle- 
well     •631 

Machinery  trade.     See  "Trade." 
Machines   and    small    tools.    Government    in- 

spection   of       647 

Machines,    graduating.    Special.    Hunter. .'.'.'.  'eS Machines,  labor-saving.  One  million  wanted. 
Baldwin      '525 

Machines,    Motors    for    drilling   and    boring! 
Clewell        •l&J 

Machinery    Six-cylinder    motor.    Hunter    I, 

,/851,  It      .887.  '94r Machinist,    tramp.    Pipe   dreams    of.    Quhar- 

,  "'y.  •.     226 .Machinists  ashore.  How  the  navy  trains  its 
— Dunwoody  Naval  Training  Schools.  Con- 

„nf,ly  ;   "397 Machinists  criticisms  of  modern  shop  sys- 
tems.     Gray   779,    Fitz      1159 

Machinist's    pipe    dreams,    why    the    scales 
didn't  work.      Quharity      '957 

Madison    Kipp   Shops — Manufacturing  a   me- 
chanical   lubricator.      Hoag— II,   *23:    III,    '71 Magnetic   chuck   for   holding   broach    blanks. 

McI  ntyre      "goe 
Maimed    soldier,    Rehabilitation    of     711 
Maintenance,  Equipment  and.  factors  in  cost 

accounting       during       transition       period. 
Schmidt      366 

Making  a  Job  of  Training  Labor.  Tukey. . .  .'829 
Making  an  automobile  wrench  in  two  opera- 

tions.    Pusep     1147 

Making    angle    pattern.    Kink    for.      Duggan  'SQ 
Making  connecting-rods.  Methods  of.     Hud- 
son     1002 

Making    dies    for    cutting    rubber,    leather^ 

paper,    cloth,    etc.      Hand        '$2 
Making  difficult   duplicate   gages.    Munson.*1245 
Making    gun    sights    for    anti-aircraft    guns. 

Colvin       ;   •figi 
Making    of    a    toolholder — Ready    Tool    Co. 

Mawson       •126 
Making    pin    gages    too    long    for    "mike." 

Seelert       ^261 
Making  shell  buckles  and  brooches — Provi- 

dence  Pearl   Co.      Mawson     '20 
Making     some      difficult      duplicate      gages. 

Dixie    •162,    Moses      ^706 
Making   specifications   too  specific.      Conklin  819 
Making   twenty-five   5-in.    sine   bars.    Teckeer^449 
Making     water-gage    fittings     in     a     railroad 

shop.     Stanley      'll?! 

MANAGEMENT. 

— Advances   in   industrial   management.    Cal- 
der        807 

— Ai'irentice  toolmakers'   school.    Successful 
— Savage  Arms  Corporation  347,  Dooley  640 

—Be   sure   of  the  right    medicine    507 
— Eusiness   men's   experience  with   industrial 

training.      Barnes      1110 
— Community    guarantees    for    piece    prices. 

Spence        793 
— Compensation  Acts.  "Coverage"  of  Sher- 

lock.—I,   271;    IL   319;    III    359 
—Compensation     acts.     Disability     under — I. 

Sherlock    445.    IL    499.    Ill      597 
— Compensation  for  injury,  "Preexisting 

condition"  of  the  workman,  and  its  re- 
lation  to.     Sherlock          67 

— Computation    of  earning.      Sherlock   1037 
— Core  room,    Efficiency  in   the.      Conway...  *11 
— Controlling  a  shop  system.     Edwards     931 
—Cost  accounting  during,  transition  period, 

Equipment     and     maintenance     factors. 
Schmidt     366 

—Cost   department   of  the  future.      Entropy  1025 
—Cost    of   supervision    and    overhead.      Col- 

vin      •1221 
— Costume,  French   women's  war  service   •152 
— Creed  for  machine-shop  foremen.  Van  De- 

venter         128- 
— Cri"nled  workers  in  the  machine  industry. 

Westmayr      "SI 
— Defective    articles.     Liability    in    use    of. 

Sherlock        701 
—Demand   for  industrial   physicians  growing 

rapidly— U.  S.  Dept.  of  Labor      182 
—Dependency,  Riddle  of.      Sherlock  I   1174, 

TI      1175 
^Diseases    and    Infections.      Sherlock       28 
■ — Draftsman   or  engineer?     Dixie       42 
—Emergency  shop  power  and  coal  conserva- 

tion.    Clewell      'SSS 
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KANAOEMENT   (Continued) 
—Employment  department.    How  to  handle. 

Schneider         684 

—Employment    "systems."      Commentz     943 
— Equipment,     Arrangement     of    in     shops. 

Forrest        699 
— Executives.      Bloom          87 
— First    aid    for  factories   and    plants — Univ. 

of    Illinois.      RadebauKh    and    Beard   *109 
—Foreman  and  employment  office.  Schleimer  432 
—Foreman,    modern — His    job.    Addis    198, 

Lowrey       *749 
—Foreman,  modern.  More  about.  FoUen  22, 

Clocke        121 
— Getting   a   share   of   general   machifte-shop 

work.      .Mwyn-Schmidt       843 
— Good  and  bad  features  of  system.  Gray...  1039 
— Graphic    record.   Accumulative.      Conway.. '242 
—Group    insurance.      Schneider     580 
— Harry   tells   his   uncle   a   few    things     983 
' — Hiring  in  and  hiring  out.     Montague. .  . .   955 
— Hoodoo    jobs,    Red    pans    to    speed    up — 

Greenfield    Tap    &    Die    Corp.    0'Shea.."827 
— Human     element    in    the     machine     shop. 

Hartness        551 

— Human  interest  in  the  shop     458 
— Human  interest — next  move,     Godfrey  213, 

Senior          493 
— Industrial  co-operation.     Steinmetz    893 
• — Industrial   engineering,      Barr      t281 
— ^Johnson  starts  to  reform  his  system.  God- 

frey       991 
— Labor  in  production.  Enlisting.  Schmidt.. *253 
— Labor  turnover  and  a  remedy.   Weingar.,*497 
— I^bor   turnover.    Reducing,    Kuhne    680 
— Mechanical    training.    Need    for.      Burlin- 

game        129 
— Meeting  the  reconstruction  period   with  a 

depleted  staff.     Lane     1087 
— Need   of  training  workers — now     958 
— Our    duty    as   employers.      Hartley    598 
— Plea    for    co-operation.      Adams     747 
—Prices,    piece.    Community    guarantees   for. 

Spenc.e        793 
— Prices,    yesterday,     today    and     tomorrow. 

Austin         856 

— Production,    Keeping    track    of.      Noar   *745 
— Recutting    files.      Juscoe    70     Kail    252 
— Reducing   idle    machine    time.    Hamilton.  .1010 
— Reeducation     versus     disability     compensa- 

tion.     Murtrie       405 
— Rights   to   patents    and    inventions.      Sher- 

lock        115 
— Saving    shop    time    in    the    drawing    room. 

Smith      *119 
— Shop    democracy    and    dividends.    Godfrey 

586,   Senior     1117 
— Soldiers    and    sailors.    Returned,    as    better 

mechanics.      Shaffner        256 
— Some   of  our   post-war  problems.    Sisson..   935 
— Standardization       and      interchangeability. 

Colvin    1 143 
— Storing:   Its   economic  aspects  and   proper 

methods.     Twyford      tl87 
— Systems,    modern    shop.    Machinists*    criti- cisms   of.       Gray     777,     Fitz   1159 
— System    that    did    not   save.      Godfrey   *518 
— Time   card.   Daily,  for  small   shops.     Bow- 

ser      *221 
— Time-study   man   or  rate-setter.   Thompson 

939,    Cook      1217 
— Tooling  methods.  High-production.     Dowd 

&    Baker      '1029 
— Training  emplovees.  Value  of      226 
— What  one  manufacturer,  learned  about  mo- 

tor   transportation.       Kane       *94I 
—Women  in  the  Gisholt  shops.   Service  for. 

Hunter          *6 
—Women  workers.  Value  of  in  the  machine 

shop.      Halvorsen         438 

Managers.    Convention    of   employment   1103 
Mandrel.     See  also  "Arbor." 
Mandrel,  eccentric,  for  relieving  form  cut- 

ters.     Kuhne      *16S 
Mandrel  for  grinding  wrist  pins.     Moor,  Jr.*259 
Mandrel  for  thin  threaded  pieces  of  brass 

tubing.     Cooper      *79 
Mandrel  for  winding  special  springs.  Chap- 
man     *1117 

Manhattan  universal  casting  grinding  ma- 
chine      t*1106     t*1262a 

Manning,  Maxwell  &  Moore.  Inc.,  Putnam 
54-in.  geared-head  engine  lathe  for  heavy- 
duty   work      t*1053    t*1162a 

Manufacturer  learned  about  motor  transpor- 
tation. What  one.      Kane   *941 

Manufacture  of  Hoke  precision  gages.  Van 
Keuren       •625 

Manufacture  of  marine  gas  engines — Van 
Blerck.       Hunter      •787 

Manufacture  of  measuring  wires.  S'uver- 
Itrop       •1251 

Manufacture  of  semi-steel  shells.  Suver- 
Itrop      •1041 

Manufacture    of    the    Lewis    machine    gun   
XIV.      Stanley       . .  .55 

Manufacture  of  tungsten  and  molybdenum. 
Mcjunkin           99 

Manufacturers  and  government  representa- 
tives.   Meeting    of        273 

Manufacturing  a  safety  belt  shifter— Ready 
Tool    Co.      Mawson      •743 

Manufacturing  Caterpillar  Tractor — VI.  Holt 
Mfg.    Co.      Stanley      ^   '299 

Page 

Manufacturing      Equipment     &      Eng.     Co., 
washbowls      1*767,    r922c 

Manufacturing    mechanical    lubricator — Mad- 
ison  Kipp   Shops.      Hoag — II.   *23;    III,     *71 

Manufacturing  ships'   ventilator  cowls — Sun- 
Shipbuilding   Co.      McCauley       *47 

Manufacturing    the    9.2-in.    howitzer    shell — 
Am.    Brake   Shoe   &    Foundry    Co.      Hand 

I.  *799.  "833,  II  *895,  III   *1089 
Marine   gas    engines.    Manufacture   of.      Van 

Blerck.      Hunter      "787 
Markets.     See   "Trade." Markets,  American  machine  tools  in   many. 

AJwyn-Schmidt       1135 
Markets    for    the    American    machine    tool. 

Schmidt          75 
Marking    machine — Hobart    &    Westbrook.. 

r914,   tM066a 
Marking    tool,    Helios   t'&lS,    }*970a 
Marks,   chatter,    Elimination   of.      Each   "307 Marvin     &     Casler     Co.,     twin     screw     drill 

chuck      t*717,    J;*874a 
Master-hinge       parallel-grip       collet       chuck, 
American,  Neidow    t*867,  J'lOlSa 

Master    plates.     Grinding     accurate     profile 
gages   by.     Darling      *105 

"Master"     portable     air     outfit,     Hartford.. t*866.  flOlSa 
Material,     Conservation     of     in     the    -shop. 

Andrews         437 
Materials   for  gears  for  tractor  construction. 

Proper    sizes    and.    Frost        902 
Materials,    surplus.    Navy   Dept.    begins    sale 

of         569 
Materials,   Testing,   for  hardness.      Ensaw...   257 
Mathematician,     Slechanical — Monroe    Calcu- 

lating   Machine     Co.     Sheldon     I,     "875, 
II       "1185 

Matson  Machine  Co.,  gear  pumps   t"8I5,   t*970a 
Matter  with  Jones,  What  was?     Senior     832 
Mattison   Machine  Wks.,   20-in.  shaping  ma- 

chine     t'7U,    t*874a Maximum  thickness  of  material  welded  with 

gas  torch  or  electric  arc.      Browne   "995 
McKay    Co.,    George   C,    bolt,    nut   and    lag 

screw  driver     t*417,   t*524a 
Measuring   devices.      See   "Gage." Measuring     Acme     threads     without     special 

wires.      Miller      *932 
^^easur-T'o;  angles.  Tangent  gage  for.  CIark"1250 
Measuring  gears  by  the  use  of  wires.  Lee.. "123 
Measuring     wires.     Manufacture     of.     Suver- 

krop      "1251 
Measurement    of    plain    rings.    Rankin   "1137 
Mechanical    engineers.      See   "Engineers." 
Mechanical  Engineers,  American  Society,  De- 

troit   spring    meeting    of      1254 
Mechanical   achievements   of  U.    S.    Railroad 

Administration.       McManamy       "1163 
Mechanical    hands    and    arms.      Lucas    "546, 

"605,    "650,    "748   "792 
Mechanical  lubricator.   Manufacturing — Mad- 

ison   Kipp    Shops.      Hoag— n.    "23;    III.  "71 
Mechanical     Mathematician — Monroe     Calcu- 

lating Mach.   Co.     Sheldon   I,   "875,    II,  "1185 
Mechanical  training.  Need  for.     Burlingame.   179 
Mechanics,   Returned  soldiers  and  sailors  as 

better.      Shaffner         256 
Mechanic's    steel    reference    table    and    scale. 

Lufkin's    J:'868.  flOlSc 
Mechanics,  War  factors  affecting.  Schaflfner  919 
Mechanisms,     feed,     on     planing     machines. 

Safety    device    for.      Spoor   "309 
Medicine,    Be   sure    of    right     507 
Meeting    of    crane    manufacturers    and    gov- 

ernment  representatives       273 
Meeting  of  Society  of  Automotive  Engineers, 

Annual        321 

Meeting  of  the  A.  S.  M.  E.,  Detroit  soring' 1254 Meeting    the    reconstruction    period    with    a 
depleted  staff.      Lane         1087 

Meigs,  Miller  &  Co.  "Brandt"  No.   1  index- 
„".••■•■   ri205 
Merits   of   casehardening   materials,    relative. 

Testing.      Freeman        535 
Metal    castings,    Nonferrous    by    the    Morris 

process         513 
Metal  removed  or  area  machined  in  turning 

or  grinding.  Chart  for  finding  volume  of. 
Poliakoff          •931 

Metal,    sheet.    Bliss    flat   edge   trimmer    "for!. '"41 2 Metal     shop    table,     Kent   t"369,     t"474a Metallic  electrode  arc  welds.  Inspection  of — 
Westinghouso  Electric  &  Mfg.  Co.  Escholz"215 

Metals  in  common  use,  Spanish   equivalents 
..'or  Enghsh  names  of.     Mrlntyre        646 

Ai     J  calculating  decimal   equivalents. 
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Micrometer  of  early   vintage,   Sheldon   "847 
-Microphotographs,    Punch    for   cutting.    Kerr"753 
Microscope    attachment    for    a    vernier.    Clay*125 
Middlesex  Machine  Co.,  Connecticut  univer- 

sal   grinding    machine      t'229,    t*328a 
"Mike,  '    Making    pin    gages    too    long    for. 

Seelert       "261 
Milburn     oxy-acetylene     cutting    &     welding 

tips      f912,   t"1066a 
Mill,    Grinding  large  ring  in  a   boring  mill. 

Mitton      •903 

MILLING. 

See  also  "Jigs  and   Fixtures." — Beaman  &  Smith   continuous    manufactur- 
ing milling  machines    t"1013,  t*1162a 

— Beaman    &     Smith     slot-milling     machine, J*£67,  fl018a 

— Chuck  for  holding   end   mills.      De   Cour- 
celles      •sss 

— Cutter  and  holder.   Fly.     Calm   "340 
—Cutter    for    a    thread    tool.       Blackman   1063 
—Cutter   lubrication.    Kink    in.      Moses   "995 
— Cutter,  milling,  for   thread  tool.     ICarcher.*419 
—Cutters,  Device  for  gaging,  while  grinding. 

Miles         '31 
— Cutters,    form.    Eccentric    mandrel    for    re- 

lieving.      Kuhne       *168 
— Cutters     with     brazed-in     blades,     Arnold 

"Economy"       t"1257 
— Cutting   large   radius   curves    on    a   milling 

machine.      Chip      '1244 
—Dividing   head,   semi-universal.   Whiting  & 

Corastock      J'817,   r970c 
—End   mills.  Chuck  for  holding.     De   Cour- 

celles      "Sjs 
— Facing  off  inside   bosses.     Allen   "951 
— Fixture,    Two-position    milling.       Richards 

"220,  Fenaux         528 
— Form  cutter  grinding  machine,   Harris  au- 

tomatic universal  hob  and   t*180,  t"328a 
— Form-milling  a  wire  to   a   peculiar  cross- 

section.      Moses      ,   '904 
— Forming    tool.    Heavy.      Long   ^404 
—Gale-Sawyer   self-tightening   inserted— tooth 

milling   cutters      t*866,    t"1018a 
—Gears,    stub-tooth.    Catting    with    standard 

involute    cutter.      Sundell       649 
— Grinding  a  half-round  concave  milling  cut- 

ter.     Moses      '1048 
— Guard   for   milling   cutters.    Universal   •599 
— Involute     cutter,     standard.    Cutting     stub 

tooth    gears   with.      Sundell       649 
— Keyseat    milling   machine,    Newton    heavy- 

duty  horizontal    t*323,  t"474a 
—Knight    No.    3    milling    and    grinding    ma- 
„cliine    t"1055.  J"I162a —Machine,    No.    20   duplex.    Van    Norman.. 

„     ,  .  „  r665.    f824a —Machine,     No.     2     plain     milling,     Daven- 

,  port      f7i8.    »»874a — Machine,    special-purpose    milling.       .Auto- 
tna'.ic      t*615,    l;*724a 

— Machines,  milling,  Cleveland  universal  and 

pjain          '759 — Milling  machine,  E-uildtng  the  Kempsmith 
—I.     Hoag  "101;    II      :.   •igs 

—New   Cincinnati   No.   5   high-power  milling 
machine.     Van   Deventer      ^971 

—No.   4   Cincinnati   vertical   high-power   ma- 
chine      "1229 

— "Ohio"  tilted  rotary  milling  machine.  Oes- 
terlein   Machine  Co   t*1014.   t'1162a 

— Power-driven   revolving  table  for  machine. 
Hunter       "1047 

— Pulley    faces.       Des    .Angelis       ..."954 
— Quick-acting    milling    vise.       Hartford   

t'm.  t"2.«a 
— banford    semi-automatic    machine   t*1256 
—Taylor   &   Fenn    high-speed  vertical-soindle 

machine      t"1108.    fl262a 
—Thread  attachment.   Internal.      Loring   "1141 
— Tongue     for     milling     fixtures.     Standard. 

Dengler       •993 
—Vertical  attachment.   Qeveland.  .t^918.   t"1066c 
— Vertical    Milling    Machine,    Becker   model 

D-1      ♦825.   t*970c 
— \ise.    Bees'   wax   for  the   miller.    Dixie   "504 
— \*ise,    Spafford    Supreme    quick    action   t*415.   r524a 

— \  ises.    milling,    Ediund   t*569.    t*724a 
—Woodruff    cutters,    Split    sleeve    for.    Craft  "33 

Mead 
786 

Method  of  forming  substitutes  for'copiier rivets.      Hunter    ^756 

Me'hods.  High-production  tooling,  'b'owd &    Baker      "1029 
Mefhods.  Improved,  of  hollow  '  forging— V\  orthingfon    Pump    &    Machinery    Corp. Hand 

."377 

84 

Methods    in    France.    British"  transDorta'ion Methods    of    making    connecting-rods.    Hud- son      1002 

Methods   of  making  motor  cylinders! '  Mod- ern.     Colvin       "1099 

Metric    measurement.    Transiatin<i '  'drawings from  to   English.      Schwarz      .   689 
Metric    svstem    in    export    trade.      Halsey..l236 Metric— They're   at    it    again       909 
Micrometer.     See  also  "Gage,"  "Index  " 

Micrometer    dial.    Improved.      Allinger'  .      "50S 

Mills.    Runde    face      t"1011,    t"I114c 
Minimum     spacing    of    hexagon     nuts     for 

wrench   clearance.      Zeichner   "403 
Mistakes,    Profiting   by   our        318 
Modern    artillery    ammunition.      Brayton   *707 
Modern  can-making  plant  in  a  making-pow- 

der  factory.    Omission        133 
Modern   foreman.      Addis    198.    Lowry   *749 
Modem  methods  of  making  motor  cylinders. 

Colvin      "1099 
Modern  welding  and  cutting.  Viall.  I. 

"243;  II,  *283:  IIT,  "341;  IV.  "389:  V. 
"479;  VI.  "329:  VII.  641:  VIII,  "675: 
IX.  "733:   X    "833;   XI,  "879;   XII.  "977: 
XIII,  "1081;  XIV   "1237 

Modifications   of  screw  threads.  Proposed    ..*818 

Molding.      See    also    "Foundry "    "Pattern," 

etc. 

Molding  a  casting.  Two   ways  of.     Duggan     "78 
Molding  a   large   casting.      Duggan   •332 
Molding  a  large  casting  in  a  small  flask 

Duggan       •SOS 
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Pa^e 

Molybdenum,    Manufacture   of   tungsten   and     99 
Monroe   Calculating   Machine   Co. — Mechani- 

cal Mathematician— I.  Sheldon.. *875;  II  *1185 
More    about    the    modern    foreman.      Follen 

22,    Cloche         121 
Morris    Engineering    Co. — Nonferrous    metal 

castings     ■■     518 
Morris    Machine    and    Tool    Co.,    Horizontal 

drilling  and  boring  machine   1*865,   t*10I8a 
Motor.      See    "Electric,"    "Engine,"    "Auto- 

mobile,"  "Airplane,"   etc. 
Motor    capacity    for    shop    machinery.      Cle- 

well      •.    631 
Motor  drive  as   viewed  bv   machine   builders 

and     motor     manufacturers.       Clewell   "575 
Motor  drive  for  double-spindle  wood,  shaper, 

Oliver      t*38,  r92a 
Motor-driven    pumps,    Fulflo   t*465,    1*5743 
Motor,    Gasoline,   Vol.    I.      Heldt   tl87 
Motor,    Machining    six-cylinder,    Hunter,    I, 

•851;    II        t887,    "947 
Motor  transportation.  What  one  manufactur- 

er learned.      Kane      *941 
Motor-vehicle    subsidy,    Japanese      855 
Motors    for    drilling    and    boring    machines. 

Clewell       *163 
Motors  for  hand  tools  and  other  uses.  Small. 

Clewell       *899 
Motors,  grinding  polishing  and  power.  West- 

inghouse      r718,    f922a 
Motors,    industrial.    Fuse    sizes    for     652 
Motors,     Locating    knocks    in.    Reiter    *107, Miessner,  270;  Siedhof     346 
Motor  starting  switch,  Westinghouse  quick- 

make     ri82,  r328a 
Mounts,     Railway     gun.       Barnes    319 
Movable   anvil.    Bending  die   with.      Chidsey*402 Move     Next— human   interest.      Godfrey   213, 

Senior        ,493 
Moving  machinery.    Easy  way  of.    Royal    704 
Mult-au-matic,     Bullard    8-in   *236 
Multi-bladed    airplane    propellers     855 
Multiple-spindle       drilling       machine.       Hill. 

Hilldrill     Co     189 
Multiplex    Tool    Co.,    combination    machine 

tool       t*959,  t*1066c 
Munition    workers.    Those    opulent.    Thwing  388 

Munitions.  See        also        "War    Topics," 
"Snells,"   and  other  particular  items. 

Muzzling    the    punch    press.      Biron          96 

N 

National  Machine  Tool  Builders'  Associa- 
tion   convenes    at    .Atlantic    City       *1004 

National    Metal    Trades    Asso.    program     769 

Naval    railway    batteries.    14-in.      McCrea   *141 
Navy.     See  also  "War  Topics." 
Navy  Dept.  begins  sale  of  surplus  mate- 

rials     569 
Navy,  How  the,  trains  its  machinists  ashore 

— Dunwoody  Naval  Training  Schools. 
Connely        397 

Navy.  W  ar-time  repairs  in  the — V.  Stanley 
•383,    VI   ...•433 

Necessity  for  keeping  grinding  wheels  in 

perfect     balance.       Peckham       ,*1228 Need    for   mechanical    training.      Burlingame  179 
Need    of    training    workers — iiow     958 
Needs,   .\dapting  ideas  to  our  own   1003 
Neidow  &  Payson  Co.,  American  parallel- 

grip  master  hinge  collet  chuck   t*867,    t^l^l^^ 
Neidow  &  Payson,  American  pneumatic 

chuck      t*l  158 
Nelson  Machine  and  Tool  Co.,  universal 

angle  fixture     ..JM062,  t*1212a 
Never  mind  who  makes  the  tonic      _. . .   711 
New  Cincinnati  No.  5  high-power  milling 

machine.    Van    Deventer       *971 
New    features.    Industrial    truck    with   *1015 
"New  Mexico,"  Electric  drive  of  battle- 

snip         869 
New  opportunities  for  machine-tool  builders, 

Alwyn-Schmidt     .•;■■•.      '51 
New  ordnance  organizations      223 

NEW  PUBLICATIONS: 
.\merican  methods  in  foreign  trade.     Ved- 

der       +473 
Applied    mechanics.      Vol.    II.    Fuller    & 

Johnson       t724 
Automobile  storage  batterv.      .\m.    Bureau 

of    Engineering      tl87 
Brass    founding.      Joseph    G.    Horner   tI39 
Compressed     air     plant.       Peele   +724 
Cost    accounting.       Nicholson    and    Rohr- 

bach      +474 
Descriptive   geometry.     Ames   and   Wisch- 

mever      tl87 
Drafting,  room    methods:    Standards    and 

forms.     Collins      +473 

Flying   book— The    aviation    world's    who's^ who    and    industrial    directory.    Wade   1139 
Gasoline   and    kerosene    carburetors.    Their 

construction,     installation     end     adjust- 
ment.     Page      +674 

Gasoline  motor.     Heloit     + 1 87 
George      Westinghouse:       His      life      and 

achievements.      Leuop       +524 
Graphical     and     mechanical     computation. 

Lipka    ••+281 
Hendrick's     Commercial     register.       S.     E. 

Hendricks    Co   +139 
How    business    with    foreign    countries    is 

financed       +  1"'°'; Industrial     engineering.       Barr   +281 

Fare 

NEW  PUBLICATIONS    (Continued) 
Industrial  Goodwill.     Commons      t922b 
Industry.      Lewis         1-92 
Instincts   in  industry.     Tead       T92 
Internal  gear:   Its  design  and  application. 

Fellows  Gear  Shaper  Co   t281 
Inventors  manual.     G.  M.  and  A.  A.  Hop- 

kins     t573 
Johnson's  materials  of  construction.     Wit- 

hey  and   Aston      t674 
Labor  turnover,  loyalty  and  output   t970b 
Man   to  man:     Story  of  industrial  democ- 

racy.     Leitch      t674 
Manual  for  inspection  and  information  for 

weights    and    measures    officials.       Hol- 
brook    t724 

Model    making,    including   wotjcshop    prac- 
tice, design  and  construction  of  models. 

Yates   t922b 
Motor-vehicle  engineering.     Favary   tllHh 
Our  Public  debt     Fisk     tl018b 
Oxwelding     and     cutting — A     manual     of 

instruction.      Oxweld    Acetylene    Co   +139 
Punches    and    dies.      Stanley      +824 
Safety   in   woodworking.      National    Work- 

men's  Compensation   Service   Bureau. ..  .+375 
Safety  movement  in  the  iron  and  steel  in- 

dustry,   1907-1917.      L.    W.    Chaney   and 
H.    S.    Hanna       +  139 

Screw    threads    bibliography.       Haferkorn.t724 
Standard     wiring     for     electric     light     and 

power.      Cushmg      tlll4b 
Standardized    leather    belting.    Graton      & 

Knight  Mfg.   Co   ....+139 
Starrett   book   for   machinists'   apprentices. 

Starrett     Co.       +674 
Starrett   data  book   for  machinists.      L.   S. 

Starrett     Co   +724 
Steam   engine  troubles.     Hankins   t922b 
Steam    engines.      Shealey      +423 
Steel  and   its  treatment.     E.  F.   Houghton 

&    Co   +  139 
Storing:   Its  economic  asnects  and  proper 

methods.     Twyford      +  187 
Style   book  of  the  Detroit  News     +46 
Turnover   of   factory   labor   +874 
Works     committees    on     joint     industrial 

councils.      Wolfe      +724 

New    waterproof    propeller    coating....    855 
-Newton     duplex    locomotive     connecting-rod 

boring  machine      t*912   t*1066a 
Newton    Machine    Tool    Works,    heavy-duty 

horizontal       Keyseat       milling       machme 
t*323.    t*474a 

Newton    Machine   Wks.,   Upright   generating^ 
planing     machine         ••   l|,f?? 

Newton    radius-link    grmdmg    machme   1  1155 
Next   move — human   interest.      Godfrey   213, 

Senior     •  •  •  •.   ,■••,;;"       3 
Night  Life  in  a  Shipyard  During  the  War, 

Getzlaflte      •  •    °i° 
Nipples  and  studs.  Chuck  for.     Putnam       79 
Noble    &    Westbrook    Mfg.    Co.,    Automatic 

graduating    machine      •  •  ■  *  46a 
Noble      &       Westbrook      marking      machine 

t*914,    J*1066a 
Nonferrous    metal    castings    by    the    Morris 

process      •.•••,   v  i.'" 

Northwestern  R.  R.— Pneumatic  thread  chas- er.     Allen   Vi:-W 

Northwestern    R.    R.— Tractor   trucks,    Ford^ 

in   use   in   shops.      Allen     1'^.il 
Norway,    Planning    an    exposition    in  ..^....   y4J Notebook,  Small  shop.  Lucas    27.     108^^322,^^^^^ 

Notes  on  care  of  the  steam  hammer.   Hesse  258 

No.     5     high-power    milling    machine.     New 
Cincinnati.       Van     Deventer       .„•.•••  971 

No.  4  Cincinnati  vertical  high-power  millin| machine       •■•*•',•,;   **^ont 

No.    1    indexer,   "Brandt"......   ......t^iVS 
Nut.    bolt    and    lag    screw    d"«'-- jJ^J^ay^^^^^ 

Nut     Fitting   new   under   difficulties.    Grfy-;  620 

Nuts,     bronze,     Why     not     in     cross-slides  ?^^^^ 

Nuts"'castellated "while  you   wait.      Schafer..   819 
Nuts,     Minimum    spacini'    of    hexagon,     for 

wrench  clearance.     Zeichner    Wi 

"O     G"    bevel-gear    chuck.    Garrison   t*46a 
O. 'k. 'tool    bits,    Toolholder    for    using    up 

worn-out.      Kreider   .31 

Obituary— Edward    Paul    Reichhelra   *965 

Oesterlein  Machine  Co.,  "Ohio"  tilted  ro- 
tary milling  machine    .....     .J*1014,   t  1162a 

Offset  boring  head.    Handy.     Swanson    400 

Offset    boring    tool.       Eldndge     ...........  402 

"Ohio"  tilted  rotary  milling  machine.  Oes- 

terlein Machine  Co      ... 4*1014,  ril62a 

Oil.      See    also    "Lubricant,       "Compound. 

Oil    grooving   machine,    Fischer   1*568,    t*724a 
Oil  How  do  you  prevent  from  discoloring 

finished  surfaces?  802,  Harry  Senior  *886, 
Smith    1014,    Gravell    1080,    Bloomer    1166, 

Webster       ■■■  ■   '176 

Oil-pump   belt.    Keeping   on.      Dclaney.. ....  704 
Oil  wipers  for  bearings.  Industrial   ...I  1158 

Oiler  Manufacturing  a  mechanical  lubricator 

—lil— Madison    Kipp.     Hoag       *7I 

Pace 

Oiler,     mechanical.      Manufacturing     a,— II 

Madison-Kipp.     Hoag      •2J Oils  on  vertical  polished  aurfacei.     Slippage 
of  slushing.     Brivgs      1209 

Oils,    shop.    Specifications    for.       Potter    738 
Old  and   new  shop  circuits.     Clewell   '729 
Old  lathe  chuck.     Drew      'Ugs 
Old   shaping   machine  rigged   up   to  cut  off 

stock.     Bach     •1196 
Oliver  Instrument  Co.,  orofiter.. J*1060.   t*1162c 
Oliver  Machinery  Co.,  motor  drive  for  dou- 

ble-spindle   wood    shaper   t"38,    t*92a 
One-man    crucible    truck.      Thanton   '604 
155-mm.  howitzer  production  —  American 

Brake    Shoe    &    Foundry    Co...  ...•|'2 
"One-way"   bow   drill.      Lucas    •19 
Open-side      planing      machine,      Cincinnati. 

•727  r970c 

Upen-side  planing  machine.  Liberty  48-in.  •859 
Open-side     42-in.     plaining     machine,     Sira- 
„nions     j«370.  f474a Operation    cost    of    motor    trucks    890 
Operation,    Sizing   and    bobbing    a    gear    in 

one.      Trboievich      ^260 
Operations     of     the     U.     S.      Employment 

Service       444 
Operations  on  Liberty  motor  cylinders — 

Ford.    I,    Colvin    "rS?;    Carhart    II,    •985, •1019,  '1197 

Operator  removes  safety  device.  Forrest  '396 
Opportunities     for     machine-tool      builders. 

New.      Alwyn-Schmidt       751 

Optical    projection     for     the    inspection    of' 
screw    threads— I.    Hartness    453,    II   ^485 

Opulent   munition  workers.  Those.     'Thwing  388 
Ordnance,  army.  How  it  met  its  responsibili- 

ties.     Peirce      *408 
Ordnance,    Finding  the  cost   of.     Gatter   'SS? 
Ordnance,  From  the  Chief  of    235 

Ordnance  news,  U.  S.  army,  '269,  310,  •SS?, 
*4S9,  *509,  *S57,  '607,  ''657,  •707,  ̂ 739, 
•799,  '833,  '895,  *947,  '997,  '1041.  •1089, •1127,  •1189 

Ordnance  organization,  New    223 
Ordnance  proving  ground,  Aberdeen,  His- 

tory of-I.   Lindh  '459.   II.   '509,   III   '607 Ordnance  scrap.  Surplus    207 
(.)riranization.   New   ordnance       223 

Osberg      &      Johanson,      "true"      indicator 

fl062.  ri212a Oscillating       surface       grinding       machine. 

Springfield    heavy    duty      J^416,    t*524a Other    fellow    is    doing.     Know    what    the. 
Godfrey     1 126 

Our  Canal  Zone  dry  docks  and  repair  shops. 

Gatewood      '337 
Our  duty  as  employers.     Hartley    698 
f)utside   aid   in    developing   ideas.      Shaffner  496 
Own  needs.  Adapting  ideas  to   1003 
Over- Exposed      blueprint.        Bringing      out. 

Gibson      1014 

Overhead.   Cost   of  supervision   and.   Colvin*1221 
Oxv-acetylene   cutting   u    weiuing   tips.    Mil- 

burn      t'912.    fl066a 

Packing  methods  for  carburizing.  Improved. 

Addis       '679 Pan-.\merican  aeronautic  convention     758 
Pan-.American    Engineering    Organization      133 
Panama    Canal,    War   time    work   at    Balboa 

shops.       Gatewood   '191 Paper,   cloth,    rubber,   leather,   etc..    Making 

dies    for    cutting.      Hand     ^52 Parafline  for  rust  prevention.     Hintze    306 
Parallel-grip  Master-hinge  collet  chuck,  Amer- 

ican.   -Neidow      t*867,  t*1018a Parker   Machine  Co.,   universal   toolholder. 

ri057,  r  1162c 
Parting-off  piston  rings  accurately.  Schell.*706 
Parts,    Special    for    four-wheel-drive    trucks. 

Satterthwaite   '691 Patent    office,    Proposed    increased   efficiency 
in.       Special    correspondence   1044 

Patents    and    inventions.    Rights    to.      Sher- 
lock       115 

Patriarch  among  grinding  machines.     Drew 
•1096,   Price      1253 

Patriotism,    Safety    is,    and    carelessness    is 
disloyalty.      Eniriingame        133 

Pattern.      See  also  "Foundry." Pattern,    Kink  for  making  angle.     Duggan..     80 
Pawl,    actuating,     Expenmental     production 

of.      Stalker      •.•..••   '603 Pay?   Does  technical  writing.     Smith    9/6 
Paying    for   victory    812 
Pavment    for    informal    contracts     179 
Payne    Co.,    N.    B.,   auxiliary   electric   hoist^ 

Pavson    Co..    Frank    G.,    "Logan"    air-oper- ated  chucks      t*617,    f724a 

Payson,     Frank    G.      "Logan"    air-operated 
compensating    collet     chuck   t'10S4,  J  1162a 

Peculiar    cross-section.    Form-milling   a    wire, 
to.     Moses    •  904 

Peirce,  Taft,  toolmaker's  knee   1*1061,  t  1212a 
Pencil    marks.    Eraser    for,      Moore    996 

Pencil,  ruling.  Two  pointed.      Moore........  656 
Perfecting  new  cannon  carriage,  Pliny  Molt,  yvy 

Period     transition.     Equipment     and     main- 
tenance   factors    in    cost    accounting    dur- 

ing.    Schmidt       366 
Physicians,    industrial.    Demand    for,    grow- 

ing  rapidly— U.   S.  Dept.  of  Labor     182 
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riece     prices,     Communtty     guarantees     for. 
Spencc        793 

Pieces    of    brass    tubing,    Mandrel    for    thin 
threaded.      Cooper        *79 

*'PierIe"    sensitive    drilling    machine.     Print- 
ing   Machinery    Co   t*667,   t*824a 

Pin    cages.    Making,    too    long    for    "mike." 
SeeTert       *261 

Pipe  center.   Right  way   to   make.      Lowrey.*752 
Pipe    dreams    of  a    tramp    machinist.      Qu- 

harity        226 

*957 

Pipe    fittings,    Automatic    tapping    machine 
for.      Vincent       •797 

Pipe    fittings.    Drilling   and    tapping   jig   for 
large.      Ventner      '1050 

Pipe     fittings,     large,     Special     chuck     for — 
Jarecki.      Ventner      *550 

Pipe    fittings.    Tapping    fixture    for — Jarecki 
Mfg.  Co.     Ventner   *171 

Pipe    smithing.     Copper,    in    Sun    shipyard. 
Saverkrop   *20S 

Pipe  threaders,  Greenfield  receding. 
t*960,  t*1066c 

Pipe-threading    tool,     "Beaver    Jr."     No.    3, 
Borden    Co   t*620,  J*774a 

Piston  chuck,    Hartog,   Kent   i*323,  t*474a 
Piston    ring    grinding    machine,    Bristol. 

*816.  t*970a 

Piston   rings,   Chuck   for   holding.      \Vilking.*732 
Piston  rings.  Dial  feed  arrangement  used  in 

grinding.      Mclntyre      *803 
Piston  rin^s,   Parting-off  accurately.      Schen.*706 
Pistons,   Air-operated   chuck   for.      Belmont.  .*653 
Plain    rings,    Measurement    of.      Rankin   *li37 
Planer,  Gear.     See  "Gearing." Planing    howitzer    jackets.     Cam    rails    used 

in— Cincinnati    Planer    Co.      Thanton   •230 
Planing    links,     .Adjustable    radius    bar    for. 

Varhola         *32 
Planing    machine,    Cincinnati    30-in.    specie! 

forge   t*868,  t*1018c 
Planing  machine.  Dial  indicator  used  in  set- 

ting  up   work  on.      McCray   *307 
Planing-machine    jacks,     Kent   t*323,  t*474a 
Planing  machine — Large  work  with  improved 

tools    in    a    small    shop.      Smith   *849 
Planing    machine     leveling    blocks,     Cincin- 
nati   t*666,   t*824a 

Planing  machine.    Liberty   48-in.    open-side. 
•859,  ̂ •970c 

Planing  machine,   Magnetic   chuck   for  hold- 
ing   broach    blanks    on.       Mclntyre   *806 

Planing    machine,    open-side.    Cincinnati   "727 
Planing     miichine,     Safety     device     for     feed 
mechanism   on.      Spoor   *309,    Ferber   *804 

Planing   machine,    Simmons    open-side   42-in. 
$•370.  t*474a 

Planing  machine,  toolroom  open-side,  "Coul- 
ter"  automatic      t*818,  t*970c 

Planing   machine,   uoright    generating,    New- 
ton     t*46a 

Planing  machine  ways.    Guard    for.      Lauter- 
bach   *506 

Planing    machines,    "Stance"    heavy-duty. *1057,  rU62c 
Planning  exposition    in   Norway     943 
Plans  and   "know  how"  made  rapid  produc- tion  possible,   How   1003 
Pl^nt,    shell.    Compressed   air   in   a — Winslow 

Bros.   Co.     Martin  and   King   ^395 
Pbnts.  First  aid  for  factories  and — Univ.  of 

Illinois.      Nadebough    and    Beard   ^109 
Plates,     master.     Grinding     accurate     profile 

gages   by   means   of.      Darling   'IDS 
Plea    for    cooperation.      .Adams      747 
P'ier   wrenches,   Allen   t*96I,  t*ll!4a 
Pliny    Holt   perfecting   new   cannon   carriage.*999 
Plur.     electrical    contact,     Forming.       Voge- 

ter   •eOl 
Plug-gage    making.    Angular.      Pusep   *635 
Plug   gages.    Renewable.      Rich   •1095 
Plug,   Figuring  diameter  of  the  three-surface 

tangent.      Soper      ^1098 
Plugs    and    dies    for    drawing    brass    tubing. 

Schafer     *11S0 
Pneumatic  chucks.  American   t*1158 
Pneumatic  jack  for  locomotive  work.  T.^ng.^1095 
Pneumatic    scraping   machine,    Anderson. 

$•666,  $*824a 
Pneumatic        thread        chaser — Northwestern 

R.    R.      Allen   •172 
Pocket  vest,  Clip  to  hold  "mike"  in.     Law- 

son      •125 
Points    for   spot   welding.      Karcher   ^556 
Policy,    Stabilizing    eflfect    on    American    in- 

dustry of  a  definite  foreitm-trade.      Hook.    938 
Polygonal  holes,  Boring  tool  for.     Condit.  .•1246 
Portable  air   outfit,    "Master,"   Hartford. 

$•866,  ̂ •I018a 
Porter-Cable    Machine    Co. ,    differential  -cross 

centering  machine    $*867,  $*1018a 
Porter-Cable  Machine  Co.  lathe  tailstock. 

t^6l7,  $»724a 
Post-war  problems.   Some  of  our.     Sisson...   935 
Postage  tax— Where  do  you  live?   1094 
Pots,  electrically-heated  dry-type  glue.   West- 

inghouse       $^568,  $*674a 
Potter    precision    bench    lathe,    Grinding    at- 

tachments   for    the   $^1206 
Power    and    coal    conservation.    Emergency 

shop.     Oewell     •SSS 
Power   and    Hand    punch    for   rubber    disks. 

Royal      •lOSO 
Power-driven  revolving  table  for  milling  ma- 

chine.    Hunter    •1047 

Page 

Power  feed.    Hand  versus,   in   surface  grind- 
ing.     Dahlerup  218,  Santer     356 

Power-press    work,    Safety    practice    in   *1177 
Power  vs.  hand  feeds.     Senior  *10,  Ontario   1052 
Practice    in    power-press    work.    Safety   tll77 
Practice    in    thread    gage    making,    Present. 

Wells       ^153 
Precision  bench  lathe,   Grinding  attachments 

for  the  Potter   $"1206 
Precision   cutter  grinding  machine.      Barnes. 

$*1054,  $*1162a 
Precision   gage  blocks.   Machine  for   lapping 

— Suverkrop     *6 1 3 
"Preexisting  condition"  of  the  workman  and 

its    relation    to    compensation    for    injury. 
Sherlock           67 

Premier  Motor  Corp.,  Special  parts  for  four- 
wheel-drive    trucks.      Satterthwaite   *691 

Present    practice     in     thread     gage     making. 
Wells   ^153 

Preservation    of   productive    equipment    used 
during  the  war.     Burlingame     214 

PRESS 

— Bending    die    with    movable    anvil.      Chid- 
sey      *402 

— Broaching  in  a  punch  press.     Wright   *754 
— Die    and    punch    for    stamping    balls    for 
,       sheet    metal.       Royal       *219 
— Die,  Double  blanking  and  drawing.  Smith. *220 
— Die  for  forming  small  blanks.  Teckeer.  .^221 
— Dies    for    cutting    rubber,    leather,    paper, 

cloth,    etc.,    Making.         Hand     *52 
■ — Drawing    a    shell.    Reverse.      Smith   *953 
—Electric   drive   for   punching,    shaping    and 

slotting    machines.       Clewell   *439 
—Ejector,    Automatic,   for  fiat  blanks.      Hin- 

man      '308 
—500-ton    press,    Ferracute   $*228,   J*328a 
— Guard,   Simple,    for   punches.      Kinney   *261 
— Press,  trimming — Ferracute   $*914,   $*1066a 
— Punch  and  die  for  stamping  balls  for  sheet 

metal.      Royal      *219 
— Punch,    Muzzling  the.      E-iron       96 
— Punching  and  coping   metal   sills  for  rail- 

way cars.     Rogers    •173 
—Shell,    Drawing   a,    from    1-in.    boiler   iron. 

Smith      •lOe 
— Stamping  balls  for  sheet  metal.  Punch  and 

die  for.     Royal      *219 
— Toledo    straight-column    single-crank    trim- 

ming  press      $*1204 
— Trimmer,  Bliss  flat  edge,  for  sheet  metal. *412 
— Trying  to  thicken  the  edges  of  a.     Pusep. *17l 

Press   work.    Acme  roll   feeds   for...$*862,  $*970c 
Press  work.  Safety  practice  in  power   *1177 
Pressure   and    vacuum    pump,    Utility. 

$•1059,  $^1162c 
Pressure,     Keying    a    hub    against    endwise. 

Tismer      *994 
Presto    Machine    Works,     Portable    counter- 

shaft with  motor  drive   $*46a 
.  Presto    Machine    Works,    Sine    bar    and    at- 

tachment     $*92a 
Presto   Machine   Works,   thread   grinding   at- 

tachment      $*516,  t*674a 
Prevent  splattering  of  workers,  to,   Forbes..   884 
Prevention,  rust,  Paraffine  for.     Hinze      306 
Price  of  machine   tools     507 
Prices — Let's   Go!     909 
Prices,    Machine-tool.      Livingston   1111 
Prices,     piece.     Community     guarantee     for. 

Spence        793 

Prices,      yesterday,      today     and     tomorrow'. Austm        856 
Printing    Machinery    Co.,    "Pierie"    sensitive 

drilling    machine       $*667,  $*824a 
Problem,  export,  How  Uncle  Sam  will   help 

solve    your      *176 
Problem,    Solution    of    the    war    tool.      Vaii 

Deventer         175 

Problems  of  our  foreign  trade.  C'Reilly.**.'.  89l Iroblems,  Some  of  our  post-war.      Sisson...   935 
Production    airplanes   in    England           890 
Production    diagrams,    Shop.      Rich   *606 
Production,  Enlisting  labor  "in.  Schmidt. .  .*253 Production,  Experimental  of  actuating  pawl. 

Stalker           *603 

Production.   High-,  tooling  methods!"    DoWd &   Baker      ^1029 

Production,    increased.    Training  '  for!.'.".".".'.'.     614 Production,   Keeping  track  of.      Noar         *745 
Production        155-mm.       howitzer— American 

Brake   Shoe    &    Foundry    Co    *I62 
Production  possible.  How  flexible  plans  and know  how     made  rapid         1003 
Production,    speeded,     How    Johnson's    sys- tem.     Godfrey           j  079 

Productive  equipment   used  'dii'ring  'the  'war. Preservation    of.      Buriingam*..         214 Products,  Export  of  industrial.     Prizer   1130 Products  that  Sweden  needs  from  the  United States 

324 

Professions,  American  engineering,  Reasons for   consolidating   the.      FHnn      159 
Prof.    Charies   B.    Richards...   .  •860 Profile  gages.  Grinding  accurate,  by  means 

of  master  plates.      Dariing    •iqs Profile  turning  attachment,  Unique  shell! 
Baker       ^  »jg. 

l?I\^''  ̂ i!''"   .---V ■•••■'•"■*•' Vm*0'6O;$*1162c 

Profiting    by    our    mistakes..  318 
Projection  Optical  for  the  inspection  "of screw   threads— L      Hartness  453,    II  ^485 

Page 

Propeller  coating,   New  waterproof     855 
Propellers,    Multi-bladed    airplane    855 
l^roper     sizes    and    materials    for    gears     for 

tractor  construction.     Frost     902 
Proposed    increased    efficiency    in    Patent   of- 

fice.     Special    correspondence   1044 
Proposed   modifications   of  screw  threads.  ..  .*818 
Providence  Pearl  Co. — Making  shell  buckles 

and  brooches,     Mawson       *20 
Pulley   faces.   Milling.      Des   Angelis   ^954 
Proving    ground,    Aberdeen    ordnance.    His- 

tory  of— I.    Lindh  *459,    II    *509,    III   -607 
Pullers   for    bearings.    Special,    Satterthwaite.*351 Pulley  be  smaller  in  diameter  than  its  mate? 

Should   loose.      Block        846 

Pump   belt,   oil.   Keeping  on.      Delaney   *704 
Pumps,    gear,    Matson   $*815.  $*970a 
Pumps,    ''Little    Niagara,"    Hudson. $*46",   t*624a 
Pumps,   motor-driven,   Fulflo   $*465,  $"574a 
Pump,    Utility    pressure    and    vacuum. t*1059,  $*1162c 

Punch.      See   also    "Press." Punch  and   die  for  stamping  balls   for   sheet 
metal.      Royal      •219 

Punch   for  cutting  microphotographs.    Kerr..^753 
Punch    for    rubber   disks,    Hand    and    power. 

Royal      •1050 
Punch,   "Jiffv"  hand— Paul   W.   Koch  &  Co. $•912,  flOlSc 

Punch    press.    Muzzling   the.      Biron       96 

Punches,   Simple   gfuard   for.      Kinney   *26l Punching  and  coping  metal  sills  for  railway 
cars.      Rogers      *173 

Punching,    shaping    and    slotting    machines. 
Electric   drive   for.      Clewell   *439 

Putnam    Machine    Wks.,    54-in.    geared-head 
engine    lathe    for   heavy-duty    work. $•1053,  $*1162a 

Putting    the    machine-tool    industry   where    it 
belongs        762 

Pyrometers,   signaling.    Brown  automatic. 
$*181,  $^328a 

Pyrometers,    Standards    of    temperature    and 
methods   of  checking   •541 

Q 

Quantity-production    micrometer.      Slocomb. t'962.  t*1114a 

Queen    City   ̂ lachine    Tool    Co.,    roller-bear- 
ing   countershafts      t*-t64,  t*574a 

Question   of   weight.      \^incent     339 
Quick-acting   milling   vise,    Hartford. 

t*181,  t*234a 
Quick  action  vise.   Spafford   Supreme. 

t*415,  t*524a 
Ouick-change    dog.      Cohen     '32 
Quick-made  motor  starting  switch.  Westing- 

house      J*182.  f'328a 
Quickly     made     holding     jig     for     irregular- 

shaped  pieces.     Spangler      *1140 

Racine  roll-chill-slot   saw   t*1256 
Racine  tire  saw    t*1257 
Rack,   Handy  stock.     Hayden   '805 
Racks.    Bar-stock.       Kent   t*515.    i*624a 
Racks,    Generating    in    a    shaping    machine. 
Thanton    "554 

Radial    drilling   machine.      See  "Drilling." 
Radial     drilling     machine,     Western     univer- 
sal      fl  1 56 

Radio-thrust     bearing,     Load     characteristics 
of   the.      Gurney   *1233 

Radius    bar,    .Adjustable,    for    planing    links. 
Varhola         *32 

Radius  former.  Smith  universal   t*963,  t*I114a 
Radius   link   designing.      Melloy   *993 
Radius-link  grinding  machine.  Newton.  ..  .j'llSS 
Radius  on  4.7-in.   shrapnel  heads.  Device  for 

turning.     Myers      124 
Radius   turning   tool.      Grimes   •1140 
Rail    drilling   machine.    Defiance    No.    23    in- 

dependent feed     t*1058.  i*1162a 
R.MLROAD 

— Administration,  U.  S..  Mechanical  achieve- 

ments of.     McManamy    *1163 
— Batteries,    14-in.   naval   railway.      McCree..*I41 
— Boring     babbitt     linings     of     car     journal 

brasses.   Machine  for.      Hunter   *403 
—Gun    mounts.    Railway.      Eames   *319 
— Journal  brasses,  car,  Cutting  round  cor- 

ners on.      Wright      *554 
— Locomotive  connectingrtod  boring  ma- 

chine,   duplex — Newton   J*9I2.    $*I066a 
— Making    water-gage    fittings    in    a    railroad 

shop.      Stanley      *U71 — Northwestern    R.    R.— Ford    tractor   trucks 

in    use    in    shops,      .\llen      *122 — Railway  cars.   Punching  and  coping   metal 

sills    for.      Rogers      *173 — Railway    Supply    Exhibition    at    Atlantic 
City      1252 

— Tractor    trucks.    Ford,    in    use    in    shops. 
Allen       •122 

— Why  the   railroads   should   be  returned. ..1207 

Rails    used    in    planing    howitzer    jackets — 
Cincinnati  Planer  Co.     Thanton   ^230 

Railway  batteries,    14-in.   naval.      McCrea   *141 
Rake,  Top,  for  threading  tools.     Fazio        64 
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Ransom  Mfg.  Co. — Efficiency  in  crating  ma- 
chinery.      Hunter      ....*452 

Rapid  production  possible,  How  flexible 
plans   and   "know  how"   made   1003 

Rate  of  depreciation  of  office  equipment. 
,'\very   1036 

Rate-setter    or    time-study    man.      Thompson^ 

„.   ,  Page 
Kight  way  to  make  a  pipe  center.     Lowrey.*752 
Rights    to    patents    and    inventions.      Sher- 

lock       115 
Rimless    cartridges.    Using    in    new    service 

revolvers.       Dixie       '654 
Ring  in  a  boring!  mill,  Grinding  large.   Mil- 
ton    903 

P»«e 

.law,    Racine    roll-chill-alot   1*1256 

I'i 

939,    Cook   1217     Ring  chuck,   Special   expanding.     Mather 
Readjustment    in    automobile   field     363 
Readjustment  in  different  sections      368 
Ready    Tool    Co. — Making    of    a    toolholder. 
Mawson      *126 

Ready     Tool     Co. — Manufacturing    a     safety 
belt     shifter.       Mawson   *743 

Readv    Tool    Co.,    Welded   tools   t*36.  t*92a 
Re->mcr     with      adjustable     blades,     Special. 

Dengler   *906 
Reamers     and     taps,     one-piece     adjustable, 

"Hack,"    .American       f7I8.     t*922a 
Reamers,    taper     Grinding,    in    small     shop. 

Lucas   •259 
Reamers,  Wetmore  expanding   t*1205 
Reaming — Combination   tools.      Lotz   *847 
Reasons  for  consolidating  the   American   en- 

gineering   professions.      Flinn      159 
Re-boring  a   Corliss   valve-bonnet.      Stiles   *951 
Receding    pipe    threaders,    Greenfield. 

t'960,  flOfiSi 
Recess    at    bottom    of   tapped   hole.    Gaging, 

Meikle    *602 
Recessing  tool.   Boring  bar  with.      Tagon   *404 
Recessing  tool.    Special   internal.      King   *335 Recoil      cylinders.      Machine      for      slotting. 

Runzi      *109S 
Recommended,   Aerial  transportation  corpor- 

ation       855 
Reconstruction  news   39,  86,    130 
Reconstruction   period.    Meeting  the,   with   a 

depleted    staff.      Lane   1087 
Record.    .Xc-umulative   graphic.      Conway   *242 
Record   of  chain  and   sling  tests.     Miller   *654 

■Recutting    files.      Inscoe       70 
Recutting  files.     Kail    252 
Red    Cross    Institute    for   Crippled    and    Dis- 

abled   Men — Mechanical    hands    and   arms. 
Lucas   *746.  *605.  *650.  "748.  '792 

Red  pans  to  speed  up  hoodoo  jobs.  O'Shea.  .*827 
Reduced    drawings.    Scaling.      Tyson   *996 
Reducing  idle  machine  time.     Hamilton   1010 
Reducing  the  labor  turnover.      Kuhnc      680 
Reed    Small    Tool    Wks.,    ̂ -in.    micrometer. 

t*664,  t«774a 
Reed  vise.  How  it  is  made.     Hunter   *923 Reeducation    of   returned    soldiers     318 
Reeducation   versus   disability   compensation. 

McMurtrie        405 

"Reeves"  roll  grinding  machine.  .±*1106,   t*1262a 
Reference  table  and  scale,   Lufkin's  mechan- 

ic's steel     t*868.  ri018i; 
Reform  his  system,  Johnson  starts  to.  God- 
frey   991 

Rehabilitation    of   the  war-maimed   returning 
fighter         711 

Reichhelm,    Edward    Paul       *965 
Reintroduced   Caldwell   Bill   1149 

Relation    to    compensation    for   injury,    **Pre- 
existing    condition"    of   the    workman    and 
its.      .Sherlock      ■       67 

Relieving    form    cutters,    Eccentric    mandrel 
for.     Kuhne     *168 

Relieving    machine,     universal     high    power. 
"Hack,"   American   t*766,  t*922c 

Relieving   wood-working   cutters.      Carr   *490 Remarkable  feat   of  engine  assembling.     Sun 
Shipbuilding   Co    291 

Reminiscences — Hiring    in    and    hiring    out. 
Montague       955 

Removal   of  safety  device.      Kopsch    848 
Renewable  pins.   Spanner  with.     Kenyon. .  .*in98 
Renewable   plug   gages.      Rich..   "1095 
Renair   k^nk   for   worn    connecting-rod    bush- 

ing.      Lindberg        806 
Repair    shops.     Our    Canal     Zone    drydocks^ 

and.      Gatewood      _.   *337 
Repairing  a  broken    chuck.      Ervin   *I245 

Repairing  a   broken    lathe    chuck.      Yoch   "993 
Repairing  celluloid  triangles.     Fenaux      150 
Repairing    defective    castings.      Calkins    406 

Repairs  in   the  navy.   War-time.      Stanley. .  ..*383 Renresentatives,     government.     Meeting:     of 
crane    manufacturers    and   _     273 

Rest    for   accurate   tool    setting.    Using   com- 
pound.     .Sundell       1080 

Restri-tions,    Import,   Great   Britain's.     Van 
Deventcr      •     274 

Soper.*655 

•78 

Ring   gage.      See  "Gage. 
Ring,   piston,   grinding  machine.    Bristol. 

f816,  f970a Rings,   Measurement   of  plain.      Rankin   •1137 
Rings,  piston.  Chuck  for  holding.  Wilkins.*732 
Rings,    piston.    Dial    feed    arrangement   used 

in   grinding.     Mclntyre   '803 
Rings,  piston,  Partin~-off  accurately.  Schell.*706 
Riveter,    Thompson    type    C    electric. 

t*1011,  t"1114c 

Riveting    hammer.    High-speed   t*869,  j*1018c 
Rivets,    copper.    Method    of    forming    substi- 

tute for.     Hunter    '756 
Rock    Island   Arsenal,   Expansion   of     268 

Rockford    Metal    Specialty    Co.,    "A'bitz"    re- 
versible   countershaft      t*1058,    t*1162c 

Rod-straightening  fixture.      Meyer     ^79 
"Rohr"  grease  cups.     Tes-Tite  Co..t*716,  {•874a 
Roll-chill-slot    saw,    Racine   t*1256 
Roll    feeds.    Calculations  for.      Royal   *217 
Roll  feeds  for  press  work,  .\cme.  .t"862,  t*970c 
Roll  grinding  machine,  "Reeves". t*l  106,  t*1262a 
Roll    shop  on  the   Pacific  coast.    Steel-mill — 

Tudson  Mfg.  Co.     Stanley    '15 
Roller  bearings.   Hart   t"1157 
Rolls,    Lapping   grooved.   Royal     850 
Rotarv     milling     machine,       Ohio"     lilted — 

Oesterlein   Machine  Co   t*1014,  fll62a 
Rotary    surface-grinding    machine.    Heald    8- 

and    12-in   fl203 
Round  work  without  centers.  Grinding — De- 

troit Tool  Co       *4 
Rounding  tool.   Corner.      Dengler   *1050 
Routing    machine   of  special   design   *491 Rubber   disks.   Hand    and   power  punch    for. 

Royal      *1050 Rubber,    leather,    paper,    cloth,    etc..    Making 

dies    for.      Hand    "52 
Ruling  pencil.   Two   pointed.      Moore    656 
Runde  Machine,  Tool  and  Die  Works.    Face 

Mills      riOll,   t*1114c 
"■1st  prevention,  Paraffine  for.  Hintze....  306 
Rustless  iron.  Ancient    496 

S.  &  C.  "easy-lock"  holders  and  inter- 
changeable    counterbores   t*1107,  t*1262a 

Safety  devices  for  feed  mechanisms  on  plan- 

ing   machines.      Spoor   309.    Ferber   *805 

SAFETY 

.See   also   "Fire,"   etc. 
—Airplane  construction.  Some  avoidable  dan- 

gers   in.       Adams     365 
— Beating  the  safety  device.      Kuhne     719 
—Belt     shifter,     safety.     Manufacturing     a — 

Ready  Tool  Co.     Mawson. . .     743 
— Cures  for  common  shop  complaints.  Lucas.  *27 
— Dangers    in    airplane    construction.    Some 

avoidable  dangers  in.     .\dams      365 
—First    aid    for   factories    and    plants— Univ. 

of  Illinois.     Radebaugh  and  Beard   •109 
— Guard    for   planing    machine    ways.      Lau- 

terbach      ■-.     506 
—Muzzling  the  punch  press.     Biron       96 
— Operator   removes   safety  device.      Forrest.  396 
—Practice    in    power-press    work     1177 

  Removal   of   safetj;   device.      Kopsch   ..  848 
—"Safety    is    patriotism    and    carelessness    is 

disloyalty       ••   V  '   ;■ 'ii-V 

— Tests,    sling  and    chain.    Record    of.      Mil- 

ler    :   •-.■■■  "■• 
  What    a    tinsmith    can    do    in    a    machine 

shop.      O'Shea    .......................  ..*1068 
—Woodworking.   Safety  in.     National  Work- 

men's   Compensation    Service    Bureau..  i375 

414 
169 

Sailors  and  soldiers.  Returned,  as  better  me- 
chanics.    Shaffner     ...........  256 

Sales  engineering  in  the  export  held.     Henry     1/ 
Salesman.ship  versus  engineering  horse  sense. 

Godfrey      ■   ■,••••,   ,V'-   V 

Salvage  of  high  speed  steel  tools.     Vincent.. 
.Salvaging   small   tools  in  the  machine  shop. 

Results  of  tests  on   torsion  springs.     Soper.'655         C^^^JJ^-' - -jj^j •- '^i,: ' '  O^SheaV.: ! .\\\\V.>804 Retrospect,    In.      Harns   i^->y      „      ,  *^  ,  **  ■»>  -   t   *.,,.,-«,*      rn        ntiiclf. acting 

Returned     soldiers     and     sailors     as     better  Sanford  .  Manufacturing    
  Co.,      quick  acting 

mechanics        Shaffner       256  cam    vise     ■.•■.   *   ?  ■    '    *t»ioc^ 

ReTurnCrsnldiers     ReMucation   of.      318     Sanford_. semi-automatic,  mdling   machine,  .t  1256 
Returned.  Why  the  railroads  should  be   1207 
Reunion  of  "eighty-niners"    860 
Reversible  countershaft.  ".Abitz."     Rockford. 

t*1058,  ri1«2c 

Saw,    Racine   tire   t*1257 
Scale  and   square   holder,   pocket,    '"Ttmco," 

Automatic    Mach   t*6«7,  S*824a 
Scale,    Lufkin's    mechanic'!    steel    reference 

table    and      t*868,  flOISc 
Scales  didn't  work.  Pipe  dreams  oi  a  tramp 

machinist,    why    the.      Quharity   •957 
Scaling  reduced  drawings.     Tyson   ^996 
Scheme  for  stiffening  cutting-off  and  thread- 

ing  tools.      Spoor     '32 Schipiicr   Machine    &    Tool    Co.,    graduating 

machine      {•180.  •t'234a 
Schmidl-Norgren    Co.,    duplex    spindle    turn- 

ing lathe     »*713,  f824a 
Schneider    M.,  et  Cie.,  Acknowledgment  to.  908 

School.     See  also  "Education." .School  shop.  Status  of.     Phillips   1026 

School,    Successful    apprentice    toolmakers' — Savage  Arms  Corporation      347 
Schools,    Selling    vs.    lending   machine   tools 

to        662 

Scrap,  stellite,   Using  up.     Pilktngton   "309 
Scrap,  Surplus  ordnance    207 
Scraping  machine,  pneumatic,  Anderson. 

1*666.  t*824a 
SCREW 

Including   taps,   threads  and    like   subjects 
involving  screws  or  threads. 

—  Bolt,  nut  and  lag  screw  driver.     McKay. 

f417,  r524a — Chaser  blanks.  Device  for  gaging.  Smith. •503 
— -Chaser      blanks.      Machine     for      drilling. 

Smith      '553 
— Chasers.  Gaging  devices  for.     Smith   •602 
— Chatter  marks,  Elimination  of.     Bach  307, 

Rowell      ^803 
— Chuck  for  nipples  and  studs.     Putnam    '79 
—  Die,   Cheap  adjustable.     Voelcker   •905 
—Die  heads,  automatic.  Shehan. .  .^•1056,  }*ll62a 
— Die,    Incorrect    lead    of.      Kuhlman    634, 

Gray       846 
— Die.  Threading  with  top  rake.  VVoo1um8.*553 
— Drill,  tap,  ,^pproximating,  size.  Watson.  51 
—Inspection    of  screw    threads,    Optical    nro- 

jection  for — I.  Hartness  453,  11   '485 
— Instrument  making^  Screws  used  in    230 
— Tack  coach  hoist.   Electric   *1118 
— Landis  automatic  die  head   t'1105,  ̂ •12I2a 
— Measuring   Acme   threads   without   special 

wires.      Miller      "932 
—Milling  cutter  for  thread  tool.  Karcher.  .•419 
— Optical    projection    for    the    inspection    of 

screw  threads— I.    Hartness  453.   IT   '485 
— Rake,  Top,  for  threading  tools.     Fazio —     64 
— Screw    machine.      See    also    "Lathe — Tur- 

ret." 

— Screw  machine,  Steadyrest  for.     Klopsch..  •33 
— Screw  machine,   3H-'n.  four  spindle  auto- 

matic,   Cone   f817,  f970c 
—Specifications,  Making  too  specific.     Conk- 

lin       819 

— Steadyrest  for  a  screw  machine.  Kopsch..  *33 
— Tap-drill  size.  Approximating.  Watson..  51 

—Tap  and  drill  stand,  Waterston..r816,  {•970a 
—Tap,    Special-purpose.      Kirby   *450 — Tapped  hole.  Gaging  the  recess  at  bottom 

of.       Merkle      '602 
—Tapping  attachment.  Landau  back-geared. t*' 33 

l*234a 

—Tapping     attachment.     Multiple     spindle. 
DornTan      t*518,  f674a 

— Tapping  machine — Eicknell-Thomas. 
t*912,  t* 1018c 

—Tapping  machine  for   pipe   fittings.   Auto- matic.    Vincent    797 

— Tapping    with    a    drilling    machine.      Wil- liamson     ■•  528 
—Taps    and    reamers,    one    piece    adjustable. 

''Hack,"    American      f718,  J'922a 

— Taps,    Salvaging    spoiled.      O'Shea   *804 — Thread    chaser.    Pneumatic — Northwestern 

R.    R.      Allen      *172 
—Thread    gage    grinding    macl'ne.    Interna- tional     f418,  t524a 
—Thread   gage  making.  Present  practice  in. 

Wells       ....*153 —Thread-grinding       attachment,        portable, 
American       ♦  92a 

— Thread    grinding  attachment.   Presto. 
{•516,  {'6743 

167 

967 

Santa   Claus,   A    scientific.      Godfrey........ 
Sanolio   for  grinding  and   lapping.      Frank.. Saphil     Mfg.     Corp.,    electric     s;""'?^?^,^  "I.jjg, 

Reverse  drawing  a  shell.     Smith.^.   •..^.•953     Savage    Arms-Jr™tion-^^^^ Revolvers.,  new    ..ryice.    Using    rimless    car-.^^^      =Pr^r'?avi°hr''Harrs!".°.'-. ..'.'..-.  -':   502 ng      -- 
tridges     in.       Dixie        654 

Revolving  table  for  milling  machine.  Power- 
driven.      Hunter     *1047 

Rewarding  fair  treatment    318 
Richards    Machine    Co..    20-in.    drilling    ma- 

chine     {'717,    J'922a 
Richards.    Prof.    Charles    B   *860 
Riddle  of  dependency.     Sherlock— I  1174,  II  1226 
Ripht-anele-triangle    problems.    Simple    solu- 

tion   of.       Hand   '''94 

Dug- 

•702 

Saving   daylight.      Harris. 
.Saving  machine  work  m  the  foundry. 

gan  *555,  Copeland    
Saving    shop    time    in    the    drawing    room.^ 

saw"'b^nch:"w;iikcV,::v.v.v.::v.Vt*4i5.{'474a 
Saw    on     the     arbor,     Holding    a     shtting. 
■  Walker      ■■   .•:••'"' 
Saw     power    hack.    Splitting    collets    with — Acme.     Thanton      532 

—Thread  grinding  machine,   American. 
t*463,  {'5743 

—Thread  lead  testinR  device,  Arrow. 

{•517,  {'6743 —Thread  specifications.  Making  too  specific. 
Conklin      ,•■•-  819 

—Thread.  Starting  always  in  the  same  place. 

Royal       "•'■' 
—Thread   tool    accessories.   Arrow.. {*465.t*624a   Thread  tools,  form-ground.  Graphical  solu- 

tion  for  clearance  angle  of.     Bliss. .....'450 — Threaded  pieces  of  brass  tubing.  Mandrel 
for    thin.      Cooper   ..•■•       78 

—Threading  die  with  top  rake.     VVoolums^  53' 
—Threading    machine.    Eastern   {'417,  {"5Z4a —Threading  tool,  pipe,   "Bever  J''"  ̂ °-  liyj^^ 

—Threads,  Inside  diameter  of.  Car5ten5cn.*755 —Threads     of     unusual     pitches.      Cutting. 
Smith  *451.  Frank   -   -   74, 

—Threads,      screw.      Graphical      study     <>«•, 
Brayton      •   •   ;:i--.----  '49 

—Threads,     screw.     Proposed     modifications^ 
of      81 8 

—Vise   for   small    screws.      Willey   '449 
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Screwdrivers     and     wrenches.     Quick-acting. 
Lucas      "108 

"Scusa"    micrometer    adjustable    snap    gage, 
Lowo-Knise   r964.  fllUc 

Seam    welding.     Electric — Thompson.       Van 
Bibber    JJ.^ 

Seaming  die.  Composite.      Lucas   478 
Section    lining    kink,    Kipps    848 
Sections,  Readjustment  in  different     368 
Security   chucking  grinding   machine. 

•907,  riOlSc 
Segments.     Elliptic     gears     built     up     from. 

Mawson          "1 
Self-tightening     inserted-tooth     milling     cut- 

ters,    Gale-Sawyer       r866,  flOlSa 
Sellew     Machine     Tool     Co.,     16-ia.     crank 

shaper       t  46a 
Selling  agencies.   Foreign.     Alter   ••••:••  jf; 
Selling  vs.  leading  machine  tools  to  schools.   662 
Semi-steel    shells.    Manufacture    of.      Suver- 

krop        1041 
"Seminole"    chisel    steel— Ludlum.  .t"915,  tl066a 
Seneca   Falls   Mfg.   Co.,   "Star"    11-in.   quick- 

change   lathe      t*620,  f774a Service  for  women   in  the  Gisholt  shop.     J. 
V.    Hunter      ••■       6 

Service    value    of    standard    machine    tools, 
.\ppraisal    chart    to    determine   1202 

Setting,   tool.   Using   compound   rest  for  ac- 
curate.    Sundell    ..1080 

Setting   up   work   on   planing   machine,    Dial^ 
indicator   used    in.      McCray       30/ 

Shaft,    flexible,    coupling,    Efficient.      Heus-^ 

Shafts,  Squaring  the  ends  of,  in  special  fix- 
ture.      Salisbury      .•■■;■ 

Shanks    and    sockets,   large   taper,    Standards^ 
for.     Burlingame   ••  537 

Shaper,  motor  drive  for  double-spindle  wood, 

Oliver      4*38,    J'Ma 
Shaping  machine.  Broaching  in  a.  Runzi..  1201 
Shaping  machine,  crank,   Simmons. 

t*1056,  I''1162a 
Shaping     machine,      Generating     racks      '"•, 

Thanton       554 
Shaping  machine  rigged  to  cut  special  cams. 

Des  Angelis    *1097 
Shaping     machine     rigged     up     to     cut     ott 

stock.    Old.      Bach      *1196 
Shaping   machine,    16-in.   crank.   Sellew   t  46a 

Shaping  machine,  20-in.  Mattison.  J*714,  t  874a Shaping,    slotting    and    ounching    machines, 

Electric    drive    for.      Clewell.....   ..*439 
Share  of  machine-shop  work.  Getting  a.     Al- 

wyn-Schmidt        843 
Shattered  ideal.    Follen   vJI^ 

Sheet  for  clamp  shoes.  Standard.  Dengler.*952 
Sheet  metal.  Bliss  flat  edge  trimmer  for...*412 Sheet    metal,    Punch    and    die    for    stamping 

balls  lor.     Royal    219 
Sheet    metal      straightening    and    cutting-ott 

machine.    Hallden      r618,f774a 
Shehan   Tool   Co.,   Automatic  die   heads. 

t"1056,  t*1162a 
Shell.     See  also   "War  Topics." 
Shell  buckles  and  brooches.  Making— Provi- 

dence  Pearl    Co.      Mawson       20 
Shell,    Drawing    a,    from    1-in.    boiler    iron. 

Smith      V^"* 
Shell      machines,      Hydraulically      operated^ 

Cochrane      1127 
Shell,   9.2-in.   howitzer.    Manufacturing — Am. 

Brake    Shoe    &    Foundry    Co.       Hand — I 
•799,  "833,  II  '895,   III   *I089 

Shell     plant.     Compressed     air     in— Winslow 
Bros.    Co.     Martin   and   King    395 

Shell    profile    turning    attachment.     Unique. 
Baiter       lol 

Shell.    Reverse   drawing   a.      Smith   *953 
Shell  turning    Former  plate  construction  for. 

Melloy       833 
Shells.     Manufacture    of    semi.steel.       Suver- 

krop      *10jl Shelves  of  the  world  are  bare     761 

Shcpard    Co.,   Louis,  "Jacklift"   type   G  ele- 
vating   truck   t*229.    r328a 

Shcpard     Lathe    Co.,    "Sterling"    foot-power 
lathe      fl060.    t*1212a 

Shifter,  safety  belt,  Manufacturing  a — Ready 
Tool    Co.      Mawson    743 

Ship,   Launching'  a.     Dixie   ....*120 
Ships  ventilator   cowls.    Manufacturing — Sun 

Shipbuilding   Co.      McCauley    *47 
Shipyard  life  during  the  war.  Night  life  m 

a.       Getzlaffe       :  •  -828 
Shipyard,     Sun,     Copper-pipe     smithing     in.^ 

Suverkrop      ^-  ■  •  ■ ;  ■  •  ••^95 
Shoes.  Standard  sheet  for  clamp.  Dengler.*952 Shoo  complaints.  Cures  for  common.   Lucas. 

*27,    *108.   *208.   *401.    "898.   *1006 
Shop.    Conservation    of    material    in.      An- HfCWS      .... ••■>.•••■••■■••••  ••••••■•••••■••    4i>/ 
Shop    democracy    and     dividends.       Godfrey 

586,  Senior    .-*;   /:   •■■■''ilV Shop    foremen.    Creed    for    machme.      Van 
Dcventer         ]28 

Shop.  Human  interest  in    458 

Shop.    Light,    electricity   and   the.      Clewell. .*899 
Shop,    machine,    Human    element   in.      Hart- 

Shop   machinery,    Motor  capacity   for.      Cle- well      "31 

Sliop-production    diagrams.      Rich   , .  ."eoe 
Shop    Salvaging  small  tools  m  the  machine. 

Shop,     small.     Grinding     taper     reamers     in.^ Lucas 

Pa  fire 

259 

Shop.    Small,    notebook.      Lucas    *27,  ̂ ^lO?' 
•322.   MOl,    *484,    *594,   *691,   •944,   *1046, 1253 

•32, 

Note      -  -^ 

Shop,   Small,  still  with  us.      Lowrey        54 

Shop.   Status    of  school.      Phillips....   102b 
Shop  system.   Controlling  a.      Edwajds......  931 
Shop  table,   Kent  metal   V369,  t  474a 
Shop    time,    Saving,    in    the    drawmg    room.^ 

Smith 

119 

Gray 
966 

Shops,     Ford     tractor     trucks     in     use    in — 
Northwestern    R.    R.      Allen......    123 

Short   ends    in    wire   forming.      Royal   8U6 
Should   loose   pulley   be  smaller   in   diameter 

than   its   mate?      Block    .^.^  846 

Shrapnel.     See  also  "Shell,"   "War  Topics, 
Munitions,"  etc. 

Shrapnel     heads,     Device     for     turning     the 
radius   on   4.7-in.      Myers   ^   124 

Sifting  out  bone  ash.     O'Shea     1049 
Sights  for  anti-craft  guns.  Making.     Colvin     681 
Signaling   pyrometers,    Erown   automatic. 

X  181,  }  328a 
Sills,    metal.   Punching  and   coping,   for  rail-^ 

way    cars.      Rogers     173 
Simmons    Machine    Co.,    crank    shaping    ma- 

chine   ri056,  tM162a 
Simmons  Machine  Co.  universal  index  heads. 

t*917,  t*1066c 
Simmons   open-side   42-in.    planing   machine. 

t*37Q,  t474a 

Simple    corner   drilling    device.      Gardner   '952 
Simple   design   of   sine  bar.      Teckeer    260 
Simple    device    for    marking   graduations    on 

swiveling     heads.        Daubert-Kratsch      Co. 

Hunter       *118 
Simple  drilling  jig   for   bushings.      Allen    603 

Simple  gasket  cutter.     Potter   "1142 
Simple  guard  for  punches.      Kinney   "261 
Simple  solution   of  right-angle-triangle   prob- 

lems.     Hand      ^94 

Simplex  Tool  Co.,  sine  bar   t*1058,  J*1162c 
Sinclair,    Angus      •   :  IH"* 
Sine   bar   and   attachment.      Presto   $*92a 
Sine   bar  "Loway,"   Way   t*515,  t*624a 
Sine   bar,    Simple   design   of.      Teecker   *260, 

Gray  *1097.  Amos   1225 
Sine   bar,    Simplex   ^1058,  t*1162c 
Sine  bars,  5-in.,  Making  twenty-five.  Teecker.  449 
"Singlelift,"    Lewis-Shepard    type    M. *  t*962,$*ni4a 

Six-cylinder    motor,    machining.       Hunter — 
I    *8S1,    II    "887   *947 

Size  blocks,    "Loway"    Way   t*464,    t*574a 
Size,  Influence  of,   on  heat-treating.     Janitz- 

ky      *1153 Sizes    and    materials    for    gears    for    tractor 
construction.    Proper.      Frost     902 

Sizing  and  bobbing  a  gear  in  one  operation. 

Trbojevich       *260 Skelton   Sales    Co.,    Burning,    countersinking 
and    chamfering    fixture   tM6a 

Sleeve  for  Woodruff  cutters,    Split.      Craft...   33 

Slide  rule   for  timekeeper.      Decker   '654 
Sling  and  chain  tests,   Record  of.     Miller... *654 
Slippage  of  slushing  oils  on  vertical  polished 

surface.      Kriggs      1209 
Slitting  saw  on  the  arbor,  Holding.  Walker.*1195 
Slocomb    Co.,    quantity-production    microme- 
ter  t*962.    t*1114a 

Slot-milling   machine,   Beaman   &    Smith. 

r867,  flOlSa Slotting   machine,    upright   generating,    New- 
ton     t*46a 

Slotting     recoil      cylinders.      Machine      for. 
Runzi      *1095 

Slotting    shaping    and    punching    machines, 
Electric    drive    for.      Clewell   *439 

Slushing   oils    on   vertical   polished    surfaces, 
Slippage    of.       Briggs       1209 

Small  motors  for  hand  tools  and  other  uses. 

Clewell      '899 
Small     shop,     Grinding     tape     reamers     in. 

Lucas      *259 
Small     shop,     large    work    with     improvised 

tools.      Smith      '849 
Small-shop    notebook.      See    *'Shop." Small   shop   still    with   us.      Lowrey       54 
Small  tools  in  the  machine  shop,  Salvaging. 

Gray        966 
Small  vise  for  toolmaker's  use.      Sehl   '1142 
Smith  Mfg.  Co.,  universal  radius  former. 

$*963,  t*1114a 
Smithing,    Copper    pipt,    in    Sun    shipyard. 

Suverkrop       *205 
Societies,   Work  of  war  committee   of  tech- 

nical     224 
Society    of    Automotive    Engineers,    Annual 

meeting   of         321 
Society  of  Mechanical  Engineers,  American, 

Detroit   spring  meeting  of  the   1254 
Sockets   and^  shanks,   large   taper,    Standards 

for.     Burlingame      *537 
Soldering    device,    electric,    Hendrick. 

t*620.    r774a Solders    for  aluminum.    Use  of.      Bureau   of 
Standards       802 

Soldier,  Employing  the  discharged.      Riehl..n84 
Soldier,    war-maimed.    Rehabilitation   of    711 
Soldiers    and    sailors,    Returned,    as    better 

mechanics.      Shaffner        256 
Soldiers,    returned,    Reeducation    of     318 
Solution     of     right-angle-triangle     problems. 

Hand       M94 

.  Page 

Solution  of  the  war  tool  problem.  Van 
Deventer         174 

Some  avoidable  danjfers  in  airplane  con- 
struction.    Adams      365 

Some  of  our  post-war  problems.     Sisson     935 
Some  typical  metal  fittings  seen  at  the  air- 

plane  show      *712,    926 South  Bend  cylinder-boring  attachment  for 
lathes      t*1255 

Spacing,  Minimum,  of  hexagon  nuts  for 
wrench   clearance.      Zeichner   '403 

Spafford  Tool  Works,  Supreme  quick  action 
vise    t*415,  r524a 

Spanish  equivalent  for  English  names  of 
•metals  in  common  use.     Mclntyre      646 

Spanner   with  renewable  pins.      Kenyon   •1098 
Sparks  from  the  world's  industrial  forge. 

Porter  *44,  90.  136,  183.  232,  278,  326, 
*372,  420,  470,  522,  570,  622,  670,  720. 
820,  870,  920,  968,  1016,  1064,  1112,  1160, 
1210       1260 

SPARKS 

— Advantage     of    electric     furnaces     in     steel 
foundries    discussed      1211 

— Aerial    service    is    planned    from    Australia 
to   London       420 

—Aeronautic    convention    starts    May    1    670 
— Aircraft    surplus    material    being    sold    671 
— Airplane  will  become  peace  time  utility    420 
—Allied  Machinery  Co.  of  America  increases 

capital    stock      1112 
— American   automobiles  in   Venezuela   1017 
— American    business    preparing    constructive 

suggestions          771 
— American    Engineering    Standards    Assoc.  1260 
— American     gasoline     saved    the     Allies     in 

crisis        422 
— American     machine    tools     in     the     export 

field           45 
— American     steel    and    its    part    in     recon- 

struction     1016 
— American  tools  wanted  in   England   1064 
— American   Welding  Society   a   new   organi- 

zation       571 
— American    Welding   Society    formed     720 
— Annual    exhibit    at    Pratt    Institute    473 
— Argentine-American  Chamber  of  Commerce 

formed        671 
— Association   of  tin   plate  manufacturers     820 
— Babcock    Printing    Press    Co.    takes    over 

proijerty     186 
— Basic  industry  on  which  all  else  depends..   921 
— Begins     work     on     National     Association 

Building      1017 
—Belcher,   R.  W.,  cfcts  new  position      772 
— Eig  extension  for  steel  mill      137 
— Bill    introduced    to    remove   taxes    on    ma- 

chinery   and    tools    722 
— Books    for    reconstruction    hospitals     472 
— Boston   bank   officers  will  go  to  Australia 

and    the    Far    East      136 
— Boys  from  service  entertained   1016 
— Brig.-Gen.    C.    C.    Jameison    resigns    from 

ser\-ice        137 
— Britain  making  great  strides  in  aviation...  820 
— British    imports   and    exports     773 
— British     machine-tool     situation.  .623,     670.  721 
— British  national  shell   factories  being  sold.  624 
— Bureau    for   engineers     326 
— Bureau  of  Standards  takes  up  safety  codes  373 
— Business  failures  in  April   1162 
— ^E-uys  acreage  for  huge  plant       91 
— Can  export  metal  goods  to  England      920 
— Candles    enough    to    last    for    5,250    years. 
— -Careless  machinist's  creed  and  his  reasons. 

Good        821 
— Catalogs  requested   from    the  Madrid   Con- 

sulate      720 
— Century  of  trade  progress     232 
— Chairman  of  Tariff  Commission  will  go  to 

Paris        571 
— Champion  Tool  Works  plant  sold   1260 
— -Chief    of    division    of    safety    engineering 

appointed        233 
— Cincinnati     machine    tools    in    Spain    and 

Portugal         472 
— Civil  engineers  return  from   Paris     373 
— Civilians    wanted    to    teach    trades    to    dis- 

abled   soldiers       422 

— Clubs   hold   joint   meeting     870 
— Coal  production  decreases    722 
— Colonel   Baker  to  head  steel   company    820 
— Colonel  Hayden  Eames  delivered  the  goods 
— Coming  Victory   Loian    420 
— Compelled   to  seek  material   from    America  969 
— Conference    of   employers    and    employees.   280 
— Consolidation  of  sales  organizations  of  ball- 

bearing  companies       920 
— Consulting    and    advisory    service    for    oil 

men       1064 
— Contracts  for  new  building      1113 
— Convention     of     American     Boiler     Manu- 

fecturers        ..1113 
— Convention    of    foundrymen    will    meet    in 

Philadelphia      821 
— Convention  of  marine  draftsmen  to  be  held 

in   Boston      1064 
— Convention  of  National  Gas  Engine  Assoc. 1161 
— Co-oartnership     formed     in     Bmghamton, 

N.    Y   1150 
— Copper   estimate        327 
— Cost   of  the  world's  war       44 
— Cranes  and  hoisting  engines;  developed  for 

war  work    422 
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SPARKS   (Continued) 

- — Cranes  at  the  big    Hog    Island   Shipyard.  .*372 
— Crowell    to    direct    distribution    of    surplus 

army  property         45 
— Cutting  steel    under   water     968 
— Date    of    third    sample    fair    at    Bordeaux 

fixed       :      184 
— Dates  of  automotive  meetings,   shows  and 

conventions            91 
— Definitions   of  Diesel  and   semi-Diesel   en- 

gines       969 
■ — Demobilization    of    Army    and    Navy    stu- 

dents at   Stevens    Institute      137 
— Difference  between  war-risk  insurance  and 

compensation           91 
— Discovers    substitute   for   platinum     185 
— Disposition    of    surplus    motor    vehicles     121 
— Distributes  bonus  on  salaries    420 
— Eight  weeks'  employment  record      571 
— Elected  president  of  New   England  Foun- 

drymen's    Association        232 
— Election    of   officers     471 
— Electric  Hoist  Association  elects  officers..  922 
— Electric  welding  in  shipbuilding    279 
— Electrical  society   elects  officers   1064 
— ^Elevator    Manufacturers'    convention      137 
— Eleventh  annual  convention  of  Master  Boil- 

ermakers'   Asociation       1210 
— Employment    for    ship    workers       90 
— Employment     of     discharged     soldiers     as 

civilian    guards         770 
— Employment    Service    active   137,    234 
— Encouraging:    mechanical     skill    279 
— Engineering    Advertisers'    Association    or- 

ganized  in    Chicago       720 
— Engineering    Council     in     annual    meeting 

reviews    year's    work    523 
— Engineering    Society    of    Western    Massa- 

chusetts      968 

— Engineers'    Club    of    Philadelphia    to    hold 
interesting    meeting          90 

—Engineers'    Club    of    Philadelphia    to    hold 
interesting    meeting        472 

— Engineers'   Club  of  Philadelphia  will   hold informal    meeting         671 
— Engineers'   Club  of   Philadelphia  will  hold 

interesting    meeting    233 

— Engineers'     club     organized     in*     Youngs- town       922 
— Enlistments  for  the   Air  Service    871 
— Erratum        823 
—Estimate  of  1918  lumber  cut     723 
— Executive   secretary    appointed   for   Ameri- 

can  Chamber  of  Commerce  in  London.  921 
— Exhibitors  at  Lyons  Fair   1211 
— Exhibit    of   personal    work    671 
— Exhibition   of   railway  appliances   820 
—Exhibitors    at    the    Railway    convention.  ..970b 
— Expansion    of    Japan's    trade    during    the war        &21 
— Export    Association    to    give    luncheon    in 

Chicago         771 
— Exporting  American  goods  to  Russia     232 
— Exporting  furnace  equipment  to   Mexico..   523 
— Exporting   opportunities    in    South    Ameri- 
ca      968 

— Exports  from  Canada     471 
— Exports  twice  as   large  as  year's  imports.  234 
— Federal   Association  formed        771 
— Fellows  Gear  Shaper  Co.'s  annual  bonus..    185 
—Fellows     gear     shaper     company     enlarges 

plant         921 

— "Flivver"    airplane     920 
— Ford  street  car  coming  next     922 
— Foreign    trade    committee    organized      670 
— Foremen  of  Heller  Bros.  Co.  go  to  school 

to  improve   production   1018b 
— Form    material    handling    association    421 
—Forty  thousand   tractors  needed  in   France  522 
— Foundrymen   are    perfecting    plans   for    an- 

nual meeting    1112 
— France  has  removed  its   import  embargo.   523 
—  France   in   great    need   of   many   American 

products        570 
— France  to  buy  A.   E.   F.   supplies   1260 
— Francis    P.    Garvan    appointed    alien    prop- 

erty   custodian         572 
—French-American  bank  leases  floor   1016 
— French   face   revenue  problem    374 
— Gear  manufacturers  meet  in  Cleveland    721 
^General      Goethals     receives     John      Fritz 

medal         1064 
— General     meeting    of    engineers    of    New 

York         671 
— German    workshops    use    paper    belt    for 

machinery       326 
— German   writer   praises   American   machine 

tools       422 

— Germany's    disabled      1017 
— -Gives  post-graduate  course  to  tractor  dem- 

onstrators       920 
— Glen  B.   Harris  with  Bureau  of  Standards.  920 
— Good      field      for      exporters      in      Central 

America         823 
— Government    gets    new    plan    for    sale    of 

tools        873 
— Government  to  hold  Rochester  war  plants 

in    reserve      1016 
— Government    will    dispose    of    surplus    ma- 

terials  •   ■•■     969 
— Greater  shipping  service  to  Latin-America. 1160 
— Greatest  oil   output  in  1918     186 
— Government     planning    credit     ratings     on 

foreign  firms       723 
—Great  increase  in  number  of  motor  trucks  820 
—  High  record  for  April  foreign  trade   1113 

SPARKS   (Continued)  ^* 
— jJiKJi    shipping   rates     770 ^Hildreth  in  charge   of  machine-tool  sales.  920 
—Home  institutions  selected  for  training  dis- abled men   juq 
— 'J,^°*^''d  Evans"  launched   ......'   233 —Huge  mineral  output  in  1917      136 —import  restrictions  on  emery  removed. ...1114 — independent    steel    firms    open    export    of- fice       |g4 
—Industrial  hygiene  library     !.!!!!!!'.!!  326 —Industrial  safety  council  ornanized   1113 — Installs  new  machinery    721 

—Instruction    for   shipyard    workers   .'.'  233 
~''"~^'!''°"    °'    ball    bearings    credited    to Chinese       28O 
— Iron    that   can    be   whittled   .!!!!!!!  326 
—Italian    machinery    imports   278,  47J 
— Italy's    needs    in    machine    tools    for    ex- panding industries   1  jfiQ 
— ^January  exports  exceed  previous  months..  522 
—Joint    Convention     of    'Two    Drop     Forge Associations     g;  1 
— Kansas    City    tractor   show    622 
— Kiln-drying  methods   for   airplane   stock..   471 
—Kelly  Reamer  Co.  sends  telegram  to  Sen- 

ate       328 
— Kempsmith    Komments         18S 
—Labor      Department      sends      investigators 

abroad        278 
— Lackawanna      Steel     Co.     makes     official 

changes        I84 
— Large  French  contract  to  American  firm.  1261 
—Large  German  concern  now  American  or- 

ganization     233 
— Large  order  for  tractors      234 
—Lathe  firms  of  Syracuse  consolidated    873 
— Latin-American  market  for  tractors      136 
— Letter  from   Chicago.      Fox    921 
— Literature  for  the  foreman      722 
— Line  of  defense  that  did  not  fail   *373 
—Local  meeting  of  the  A.  S.  M.   E      185 
—  Lo  omotives  and  cars  shipped  during  1918  420 
— Lyons  Sample  Fair     137 
— Machine    tool    convention    speakers   969 
—Machine-tool    trade    in    Great    Britain    570 
— Machinery  club  of  Chicago  holds  meeting.1112 
— Machinery    import    rules    to    England    re- 

laxed         185 
— Making   more  edge  tools   now     186 
— Market   for  machine  tools   in   Sweden    820 
— Market    in    Argentina    for    American    rail- 

road equipment        90 
— Market  in  Finland  for  machinery,  machine 

tools,  etc     184 
—Meeting    of    the    Material     Handling    Ma- 

chinery    Manufacturers'     Association   1211 
— Melting  points  of  chemical   elements   ..    327 
— Metallurgic    industry    prosperous    in    Swit- 

zerland       821 
—Metal    trades    convention    to    be    in    New 

York         421 
— Metal-working     machinery     exports    from 

U.   S     573 
—Method   of  treating  burns     471 
— Mining    and    metallurgical    engineers    will 

meet  in  Chicago     1260 
— Money  in  circulation   1161 
— Monoplane    ascends     19,500    ft.     carrying 

three   passengers       326 
— Moves  to  more  extensive  quarters    373 
—Mr.   Manufacturer,   lend   him  a  hand. 

136   and   insert 
— National     Association     of     Manufacturers 

meet       1065 
—National    Foreign    Trade    Council    to    meet 

in    Chicago      .-••••.   .■  • :     HJ 
— National  Merchant  Marine  Association    3J6 
—National    Metal    Trades    Association.......   871 
— National   Service    Committee   in   Washing- 

ton  office      279 
— National    trade-mark      i^'" 
—New  alloy  reported     V  '  •' ' '  V>   
— New   association    incorporated   in    Dayton, Ohio         X\ 

—New  bronze  alloy  in   Norway    472 
—New    Cuban    Engineering   Society...;     969 
—New    incorporation    for    April   1160 
—New   fuel    for    motors    670 
— New   infant    industry      ,V  ' '  j,v  ' '   " 
—New    officers    of    the    Material    Handhng 

Machinery    Manufacturers'    Association.   370   New  officers  of  Wolverine  Tube   Co   1016 
  New    opportunities    for    men    disabled    by 

war   service      ■•   •'•— 
—New     Process     Gear    Corporation     sold    to 

John  N.  Willys  . . .'   •■•   136 —New    Process    Gear    Corp.    taken    over    by 
new   organization    472 

  New   restaurant   opened   for  employees    92-' 
— New  shipbuilding  record   1065 
—New  York  engineers  hold  meeting     922 
— November    fire    loss     137 
—Old  roads  of  France  ruined    372 
  Oliver   Machinery    Co.   reports  large   ship- 

ments     ,•      374 
—One    job    hunter    for    every    twelve    men 

discharged    1261 
  One  million  homes  needed  in  the  United^ 

States        il2 

  Opens  employees'  restaurant   1 1 62 
  Opens   Polish   industrial   bureau    372 
  Outlines  the  machinery  needed   by  French nation        ^JJ 

  ^Ordnance   circular   for   recruits    871 
—Personnel    of   new  ordnance   divisions    232 

Pan SPARKS   (Continued) 

— Philadelphia    foundrymen    elect    officers...   327 
— Plans  discussed  for  disposal  of  waste  ma- 

terial      1017 
—Polish   engineers  organize  to   assist   trade.  622 
— Portable    wooden    houses    to    be    used    in 

France       278 
—Portable    shops    sent    abroad    during    the 

war       421 
— Pratt  &  Whitney  to  make  Hoke  precision 

gages        720 
— Program  for  foreign  trade  convention     772 
—Power  required  to  make  ferroalloys   1161 
— Providing  for  welfare  work   I21I 
— Railroad  administration  has  big  project  in 

view        327 
—Railroad   blacksmiths  will  hold  convention 

in  Chicago     1113 
— Reconstruction   information   offered   to   in- 

dustry    970 
— Rcirducation   courses   popular   126! 
— Russia   in   need  of  agricultural   machinery 

and    implements       431 
— Russian     Central     Union    of    Cooperative 

Societies    explained       470 
—Sale  of  Government  equipment  being  made.  823 
— Sale  of  surplus   material   progressing    723 
— Sawmill  machinery  in  Russia    328 
—Scarcity    of    timber    supplies    in    European 

countries        186 
—Screw  Thread   Commission   will   meet   this 

month       278 
— Seventh   National   Foreign  Trade   Conven- 

tion    1113 

— Shipping  Board  reduces  cost  of  tracings..  470 
— Ships   now  owned   by   the   U.    S.   Govern- 

ment      671 
— Sixth    national    foreign    trade    convention 

471,  873 —Solution    to   housing   problem   1161 
—Some  information  concerning  ocean  freight 

rates       278 
— Southern    machinery    dealers    to    meet    at 

New    Orleans       372 
— Source  of  distribution   of  power   1210 
—Speakers    and    subjects   at    the    Pittsburgh 

convention       970 
— Special  board  for  war  contract  claims    870 
— Spring  meeting  of  Mechanical   Engineers.  921 
— Statistics   given   at   the    International    con- 

ference in  N.  Y    969 
—Statistics  on  engineering  graduates     374 
— Steel  treaters'  meeting  in  New  York   1261 
— Steel  treaters'  society  formed     523 
— Steel  treaters'  society  holds  monthly  meet- 

ing       921 
— Successful  meeting  of  gear  makers    872 
— Summer  course  in  industrial  management.1160 
— Suverkrop.    E,    A.    resigns    from    editorial 

staff  of  "American    Machinist"     1064 
— Surplus  trucks  and  automobiles  not  to  be 

sold   at   once    234 
— Suspension  of  French  iron  and  steel  con- 

struction      279 
— Swedish   market   for   .^merican   products..   522 
—Technical    men    needed    in    hospital    work- 

shop      233 
— Three-billion  meals  eaten  by  soldiers  dur- 

ing the  war      279 
— Tin    imports    in   October       90 
— To    establish    permanent    exhibit    of    war 

materials        671 
— To   hold   tractor  show    372 

— Tractor  imports  to  France  to  stop  July  I.  969 
— Tractor   schools       326 
— Tractors   needed   in   Greece    373 
— Tractors   shipped    from    Canada    968 
— Trade  currents  from   western    cities. 

1161.   1211.  1261 
— Training  and  employment  for  soldiers     822 
—Training   foremen    to   improve   production.  721 
— Training    helps    workers    to    help    them- 

selves     1113 
— U.  S.  Chamber  of  Commerce  will  convene 

at   St.    Louis       373 
—Uncle  Sam's  recourses    771 
— United  States  Employment  Service  broad- 

ens its  field   •   570 
— Use    motion    pictures    to    present    annual 

report    to    stockholders     184 
—Utilization    of  surplus   army   supplies       44 
—Vacations  for  all   Clark  employees   1017 
—Wages  rise   107  per  cent   ..1112 
— Want    to    represent    American     firms    m 

France      1114 
—Want   bids   for   mail-carrying   aeroplanes..  770 
— War  contract  claims  should  be  entered  at 

once       J;' 
— War  contract   settlements   .- ■  773 
-War    machinery    diverted    into    peace    in- dustry     •      ^j 

—War  plant  to  find  peace  jobs  for  men....    184 
— War  taxes  held  due  from  makers  of  shell 

parts      1210 
— Watches  designed  for  blind  soldiers    278 
— Westinghouse   courses   for   technical    grad- uates     1 9S5 

—Who  am   T?   •    *21 
—Will   divide  profits  with  employees    472 
—Will    hold    automobile    show   _. ..   186 
—Will    manufacture    low-priced    automobiles 

in    France       9*° 
— Will  you  provide  the  iob?   •.     45 
— Will  use  shop  refuse  for  fuel     1»6 
—Work  for  handicapped  men       44 
— Work  of  forestry  section  of  engineer  corps 

in  France      *'0 
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SPARKS    (Continued) 
—Work   on   state   highways     232 
—Your   foreign    business   agent    822 
—Zionist      engineering      organization      wants 

machinery    and    tools     723 

Special    chuck    for    large    pipe    fittings — Ja- 
recki.      Ventner      *550 

Special  expanding  ring  chuck.      Mather    *78 
Special    graduating   machines.      Hunter    *65 
Special   internal   recessing  tool.      King   *335 
Special     parts     for     four-wheel-drive     trucks. 

Satterthwaite      •691 
Special   pullers   for   bearings.      Satterthwaite.*351 
Special-purpose   tap.      Kirby   *45o Special      reamer      with      adjustable     blades. 

Dengler       'gOe 
Specifications    for    shop    oils.      Potter     738 
Specifications,    Making    too    specific     819 
Speed     indicator,     type     H-2     hand,     Jones- 

Motrola      f619.    t*774a 
Spiders,     wheel     guard.     Jig     for     drilling. 

Allen      '705 
Spindle,     multiple,     drilling     machine      Hill. 

Hilldrill    Co   *189 

Spinninjf  machine,   tube-end.   Grant. J*769,  t*922c Splattenng  of  workers.   To  prevent.      Forbes 
Splicing    tool.    Wire.      Willey     *33 
Split   handle,   "Flexco"   lamp   guard   with. 

t*369,  t*474a 
Split  sleeve  for  Woodruff  cutters.  Craft...  *33 
Splitting    collets    with    a    power    hacksaw — 

-Acme.    Thanton    *S32 
Spoiled    work.    Salvaging.       O'Shea   "804 
Spring    meeting    of    the    A.    S.    M.    E.,    De- 

troit      1254 
Spring  toolholder.  Federal   t*717,  j:*922a 
Springfield  Mfg.   Co.,  heavy  duty  oscillating 

surface    grinding    machine   t*416.  t*524a 
Springs,  Mandrel  for  winding  special.     Chap- 
man     *in7 

Springs,  torsion.   Results  of  tests  on.   Soper.*655 
Square  holes,   E-oring  tool  for.     Condit   *1246 
Square   stock   in   three-jawed   chuck.      Kern.   368 
Squaring   the  ends    of   shafts    in    special    fix- 

ture.     Sali  sbury       *69 
Stabilizing    effect    on    American    industry    of 

a    definite   foreign-trade   policy.      Hook     938 
"Stamco"  heavy-duty  planing  machine. 

t*10S7,  t*1162c 
Stamping  balls   for   sheet   metal,    Punch   and 

die  for.     Royal   *219 
S»3mps.     thrift.       Teachincr     thrift     through. 

Brown   &   Sharpe   Mfg.    Co.,    Burlingame.  .*293 
Stand,    gasoline   engine.    Canton    floor    crane 

with       1*418,  t*524a 
Standard    machine   tools.   Appraisal    chart   to 

determine  service  value  of   1202 

.Standard    sheet  for  champ   shoes.      Dengler.. *952 
Standard-size  blocks   vs.   limit   gages.      Hud- 
son     *1049 

Standard  tongue  for  milling  fixtures.     Deng- 
ler  '993 

Standardization   and    interchangeability.    Col- 
vin      "lUa 

Standardization — System    that   did    not    save. 
Godfrey       'SIS 

Standards,     Bureau    of.    Flatness    tests    at. 
Rankin   *12I8 

Standards  for  large  taper  shanks  and  sockets. 
Burlineame       *S37 

Standards     of     temperature     and     means     of 
checking    oyrometers      *541 

Stands,  U.  S.  electric  grinding   t"96I.  t*1114a 
"Star"    11-in.    quick-change    lathe.  .t*620.    t*774a 
Starting  a  thread  always   in  the  same  place. 

Royal      •753 
Starting  switch,  motor,  Westinghouse  quick- 

make       fl82,    t*328a 
Status    of    informal    war    contracts.       Dorr..  1257 
Status    of    the    school    shop.       Phillips   1026 
Steadyrest   for  a    screw   machine.      Koosch..  *33 
Steam     engines.       Shealey     .   1423 
Steam  hammer.     Notes  on  care  of.  Hesse     258 
Steam  hammer,   Sullivan   air  or..t*I013.    t*1114c 
Steel.      See    also    "Tool"    and    "Heat-Treat- 

ment." 
Steel.  Carbon  in  iron         400 
Steel,    cast    tool,    Kinite   1817,    t970c 
Steel,       gun'barrel.       Hardness       tests       of. 

Shepard      ♦739 
Steel,  Heat-treatment  of  alloy.   Tuthe   *1077 
Steel,    high-speed.    Electric   welding   to    stel- 

'■'e  m  tool   manufacture— Thompson.   Van 
Bibber      *425 

Steel-mill   roll    shop   on   the    Pacific   Coast-^ 
Judson   Mfg.   Co.     Stanley     ^15 

Steel,    semi-,    shells,    Manufacture    of.    Suver- 
_  '"•pP     ■   *1041 Meels,     Carnegie    electric    tool   {38,    t234a Steels,    gear.      Parker      1007 
Stellite,  Electric  welding  to  high-speed  steel 

■n     tool     manufacture — Thon»psoni       Van 
Bibber       *425 

Stellite   scrap.    Using   up.      Pilkington. . . .  !  !*309 
Stellite,     "Tip-it"     welding     compound     for, 
..!?!?'■""    >   ,••;.   i'*^"-  i'^68 
Sterimg  '   foot-power  lathe   t*1060     t*1212a Stmging  the   Stinger         83 

Stock  in   three-jawed   chuck,   square.    Kern..    .168 
.Stock  racks  for  bars,  Kent   {•515    t*624a 
Stock    rack.    Handy.      Hayden   '....'SOS Storage  battery.  Automobile:  Its  care  and 

repair.  American  Bureau  of  Engineering 
Inc.    tl87 

Page 

SttBightening    and    cutting-off    machine    for 
sheet   metal,    Hallden   t*618,    f774a 

Straightening   fixture.    Rod.    Meyer     *79 
Straps.    Good    way    to    make.      Lowrey    *n8, 

St.    John      *555 
Stratton   &   Bragg  air  compressors   t*1205 Straw    boss?    What   is   the   matter   with    the. 

Dengler         387 

Streine  Tool  and  Manufacturing  Co.,  "Stam- 
co" heavy-duty  planing  machinet*1057,  t*1162c 

Strengthening    intermittent    gears,    Yorks   *848 
Stringing   machine  for  fence   barb.    Duggan.*656 
Student's    machine    chart.       Kreider   "667 
Studs.    Chucks    for   nipples   and.      Putnam..    *79 
Study   of  screw   threads.   Graphical.    Brayton"149 Style    book    of   the    Detroit    News     t46 

Subpress.     See  "Press." Subsidy,  Japanese  motor-vehicle     855 
Substitutes    for    copper    rivets.     Method     of 

forming.     Hunter     *756 
Successful    apprentice    toolmakers'     school — Savaee    Arms    Corporation     347 
Sugar   making.    Heavy    machinery    necessary 

for — ^Diebert,   Bancroft  &   Ross.      Stanley.  .   •97 
Suggestions    for   conserving   coal    and    assist- 

ing   manufacturing.      Cole      651 
Sug.Ejestions  in  welding  cutting  tools.     Hart.   778 
Sullivan   Machinery   Co.,    air   or  steam    ham- 

mer      riOI3,     t"1114c 
Son  Shipbuilding  Co. — Manufacturing  ships' 

ventilator    cowls.      McCauley        *47 
S'un    Shipbuilding    Co. — Remarkable    feat    of 

engine  assembling    "29 1 
Sun     Shipyard — Copper-pipe     smfthing     in. 

Suverkrop       *205 Superior     gear-hobbing    machine,     Jones   

t*275,   t*328a 
Supervision  and  overhead.  Cost  of.      Colvin*1221 
Supply    Exhibition    at    Atlantic    City,    Rail- 
way  1252 

"Supreme"    quick    action    vise,    Spafford   
t*415,    t*524a 

Surface  grinding  machine.     See   "Grinding." 
Surface-grinding    machines,    Heald    8-and-12- 

in.   rotary     J'1203 Surfaces,  finished,  How  do  you  prevent  oil 

from  discoloring?  802.  Senior  ̂ 886,  Smith 
1014,  Zravell  1080,  Bloomer  1166,  Web- ster     1 1 76 

Surplus    materials.    Navy   Dept.   begins    sale 
of        569 

Surplus  ordnance  scrap       207 
Suverkrop     machine    for    lapping     precision 

gage  blocks      •613 
Sweden  needs  from  the  United  States,  Prod- 

ucts   that        324 

Switch,  Westinghouse  quick-make  motor- 
starting      t*182,    t*328a 

Swivel  machine  vise,  Bilton   t*I057,   t*1162c 
Swiveling  heads.  Simple  device  for  marking 

graduations  on.  Dauber-Kratsch  Co.  Hun- 
ter      'lis 

Syracuse  Sander  Mfg.  Co.,  precision  center- 
ing gage    t^814,  t*970a System.   Controlling  a  shop.      Edwards    931 

System,   Good   and   bad   features   of.      Gray    1039 
System,  Johnson  starts  to  reform  his.     God- 
frey     991 

System,    metric,    in    export    trade.      Halsey..l236 

System  speeded  production.  How  Johnson's. Godfrey       1079 
System   that    did    not    save.      Godfrey   •518 
Systems,   employment,   Commentz     943 
Systems,  modern  shop.  Machinists'  criticisms 

of.    Gray    777,    Fitz      1159 

T 

Table    for    milling    machine.     Power-driven. 
revolving.       Hunter       *1047 

Table,   Kent   metal   shop   i*369,    t*474a 
Table     of     boring     mill.     Direct     drive     on. 

Wright       •906 
lables.  drafting.  How  should  they  be  placed?  468 
Tachometer,  type  H-2  hand,  Jones-Montrola. 

lack     Thumb    kink.      Royal      *806 
Tatt-Peirce    Manufacturing    Co.,    toolmaker's 

T  -rr  ,-V^--ri   1*1061,    ri212a lailstock,   lathe,    Porter-Cable   t*617     t*724a 
Tamco  '    pocket    scale    and    square    holder. 
Automatic    Mach   ^^667     J:*824a 

Tangent  gage  for  measuring  angles.     Clark*1250 
langent   plug.    Figuring    diameter    of   three- 

surface.      Soper      "1098 
Tap.     See  also  "Screw." 
Tap-drill    size,    Approximating.      Watson....     51 
Tap  for  long  holes.   Handy.     Smith   '219 
lap.     Special-purpose.       Kirby   ^450 
Taper    key,    Fitting    a.      Jacker   *I196 
laper-pin  wedge  for  boring  bar.    Royal   ^1195 laper  reamers  in  small  shop,  grinding.  Lu- 
cas       ^259 

Tcper  shanks  and  sockets,  iargi] '  Standards for.       Burlingame      ^537 

Tapping  attachment,  multiple  spindVe,"  Dor- man       t*518     {•674a 

''"^".^'J'"*^^ '"""J^^  '°"'  P'P=  fittiilgs— Jarecki Mfg.    Co.     Ventner       "i/i 
Tapping  jig  for  large  pipe  fittings.  Drilling 

and.      Ventner       *1050 

Tapping       machine— Bicknell-Thomas'.' .'.'.'.'. '. . 
T,„  ■  -.1.         J  .,.•  t'912.    t'I018c 
Tapping   with    a   dnlhng   machine.    William- 

so"          528 

Pase 

Taylor   &   Fenn  Co.,   bore   grindery   machine 
t*864,   flOlSa 

Taylor    &    Fenn    high-speed    vertical-spindle 
milling  machine     t'1108,   t"1262a 

Tax  on  western  machine  shops.  Government. 1051 
Teaching      thrift      through      thrift      stamps. 

Brown    &    Sharpe    Mfg.    Co.    Burlingame.  .'293 Technical    and    industrial    education    and    the 

..war.   Entropy         540 
Technical   school.     See   "Education." 
Technical    so.-ieties,    work    of    war    commit- tee   of         224 

Technical    writing    pay?      Does.      Smith   976 
Technology.    Detroit    Institute   of.      Davis.. *1220 
Temperature,    Standards     of    and    means    of 

checking    pyrometers       '541 
Temporary    drawing    board.       Fritch   '349 Tenkelsen    &    Wennberg.    lathe    chucks   

t*132,    t*234a 

Tes-Tite    Piston    Ring    Co.,    "Rohr"    grease 
cups   t*716.   r874a 

Test  indicator.     See  "Gage." Testing    materials    for   hardness.      Ensaw      257 
Testing  the  relative  merits  of  casehardening 

materials.       Freeman          536 
Testing      twist      drills.      Dynamometer     for. 

Poliakoff       *I132 
Tests  at  Bureau  of  Standards,  Flatness.  Ran- 
kin     '1218 

Tests,  chain  and  sling.  Record  of.  Miller*654 Tests.    Instruments    for    hardness.      Clewell, 
*93,  Fenaux     ^703 

Tests   on   torsion    springs,    Results  of.    Soper*655 
They're  at  it   again       909 
Thicken    the    edges    of    a    dish.    Trying    to. 

Pusep       'in Thickness,  Maximum  of  material  welded  with 

gas    torch    or    electric    arc.      Browne   *995 
Thin  threaded  pieces  of  brass   tubing.   Man- 

drel  for.      Cooper         *79 
Thirty-hp.    tractor.    Building,    Caldwell   *853 
Thirty-inch    special    forge    planing    machine, 

Cincinnati       t*868,     t*I018c 
Thompson     Electric    Welding     Co. — -Electric 

seam    welding.      Van    Bibber      '575 
Thompson    Electric    Weldinp'    Co. — Electric 

welding    of    high-speed    steel    and    stellite 
in    tool    manufacture.      Van    Bibber   *425 

Thompson  Electric  Welding  Co.  Type  C  elec- 
tric riveter     1*1011,   t*lll-»c 

Those  opulent  munition  workers.     Thwing. .   388 

Thread.     See  "Screw." Thread      chaser.       Pneumatic — Northwestern 
R.    R.      Allen      ^172 

Thread-gage        lapping       machine,        Harris 
f227,   r234a 

Thread    gage    making.    Present    practice    in. 
Wells      *153 

Thread-milling    attachment.    Internal.       Lor- 
ing        *1141 Thread    tool.    Milling    cutter    for.      Kaicher 
•419.     Blackman       1063 

Threaded    pieces    of   brass    tubing.    Mandrel 

for  thin.     Cooper      '79 
Threaders.  Greenfield  receding  pipet"960.  t*1066c 
Threading    die    with    top    rake.      Woolums.  .*55J 
Threading  machine.    Eastern   t*417,    t*524a 
Threading    tools.    Top    rake    for.      Fazio       64 
Threads,    Measuring   Acme    threads    without 

special    wires.       Miller       •932 
Threads,    screw.   Graphical   study   of.      Bray- 

ton       "Hg 
Three-jawed  chuck,  square  stock  in.  Kern  368 
Three    Rivers    Machine    Tool    &    Die    Corp.. 

cushion    and    flexible    couplings.  .t*464,    t*574a 
Thrift.     Teaching,     through     thrift     stamps. 

Brown    &   Sharpe   Mfg.    Co.    Burlingame.. ^293 
Thumb-tack    kink.      Mclntyre   ^806 
Tilted      rotary      milling      machine.      "Ohio." 

Oesterlein  Machine  Co   t*I014,  t*1162a 
Time  card.  Daily,  for  small  shops.  Bowser*221 
Time,  Reducing  idle  machine.  Hamilton.  .1010 
Time,    Saving    shop,    in    the    drawing    room. 

Smith     '119 
Time-study    man    or    rate-setter.    Thompson 

939,  Cook     1217 

Timekeeper's    time    saver.      Decker   '654 
Tin    can    makin?    plant    in    a    baking-powder 

flactory — ^Omissicm        4  133 
Tins    oil.    Use    for    old.      Willey   '452 Tinsmith  can  do  in  a  machine  shop.  What. 

O'Shea       ^1068 
"Tip-it"     welding     compound      for      stellite 

t46a,    t468 
Tips,    oxy-acetylcne    cutting    and    welding — 
Milbum   t*9I2.    t*1066a 

Tires  saw,   Racine   t*1257 
To    prevent    tracing    cloth    from    wrinkling. 

Kipps         698 
Today     and     tomorrow.     Prices,     yesterday. 

Austin       856 
Toledo     straight-column     single-crank     trim- 

miner   press      t*1204 Tomorrow,     Prices,     yesterday,     today     and 
.\ustin         856 

Tongue  for  milling  fixtures.  Standard.  Den- 

gler    '993 Tonic,    Never   mind    who    makes    711 
TOOL. 

This  refers  particularly  to  the  cutting  tool 

itself,  not  the  machine.  See  also  "Ma- 
chine Tool,"  "Tigs  .ind  Fixtures,"  "Cut- 
ter," "Heat-Treatment."  **Grinding," etc. 

—Boring  bar  with   recessing  tool.  Tagon*404 
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TOOL    I  Continued) 
—  Horing,    for    polygonal    holes.      Condit   *1246 
— Checking  out   tools  from  the  crib.    Hayes  784 
— Combination    tools,    Lotz      *847 
— Corner-rounding.       Dengler       *1050 
—Cutting    a    four-spline    gear     without    spe- 

cial   tools.      Thompson       "127 
—Cutting     tools.     Suggestions     in     welding. 
^  Hart          778 

—Drill    with    lip   of   high-speed    steel.      Irwin*798 
— Drilling    deep    holes,    for.      Esbenshade.  .*1244 
— Electric  annunciator  applied   to  group  ma- 

chine-tool    operation.       Des     Angelis   "905 
—Electric     welding     of    high-speed     steel     to 

stellite   in   tool   manufacture — Thompson. 
Van    Bibber      *425 

— Finishing,    for   smooth   surfaces.      Liebens- 
^  berg      •!  142 

—Forming    tools.    Welding    high-speed.      At- 
^  kinson        168 

—Graduating    tool.       Renwick       "370 
— Grindine,   Tool.     Van    Schaick         448 
— (nin-^oring    tools    and    data.      Colvin   *997 
—  Holder    for   toolmakers'    button.    Improved 

form    of.       Baker         "SO 
— Holder  for  using  up  worn-out  O.   K.   tool 

bits.      Kreider        "31 
— How    is    your   imagination    910 
-Inspection    of    machines    and    small    tools. 

Government          647 
— Large    work    with    improvised    tools    in    a 

small    shop.    Smith       •849 
— Lathe    tool.    Elimination    of    chatter    mark 

of.      Bach    307,    Rowell      *803 
— r^athe  tools.   Scheme   for  stiffening  thread- 

ing   and    cutting-off        •32 
—Lathe   work.   Two   tools   for  heavy.     Jack- 

son      •64 
— Markets    for    the    American    machine    tool. 

Schmidt       -        75 

—Marking  tool,  Helios   t*815  '  ■t*970a —Milling  cutter  for  thread  tool.  Karcher..*419 
— Multiplex       combination       machine       tool 

t*959,    J*1066c 

— O.    K.   tool   bits,   Toolholder  for   using   up 
worn-out.      Kreider        •31 

— Offset    boring   tool.      Eldridge      ^402 
— Piercing    and    shearing,    Automatically    in- 

dexed.     Dodds      *1133 
— ^Punch  for  cutting  microphotographs.  Kerr*753 
— Rake,  Top,  for  threading  tools.     Fazio        64 
—  Recessing  tool.  Special  internal.  King..*335 
— Salvage  of  high  speed  tools.  Vincent.  .*169 
— Scheme      foi      stiffening      cutting-oiT      and 

threading  tools.     Spoor        ^32 
— Shearing    and    piercing.    Automatically    in- 

dexed.     Dodds      *1133 
— .Small    motors    for    hand    tools    and    other 

uses.       Clewell       *899 
— Small    tools    and    machines.     Government 

inspection    of        647 
— Steel,    cast    tool,    Kinite   t817,    t970c 
—Steel,         chisel,         "Seminole" — Ludlum.. 

J*91S.   t*I066a 
— Steels,   Carnegie   electric  tool   ^38,   t234a 
—Thread,    Milling    cutter   for    a.    E-Iackman   1063 
—Thread-tool    accessories,    .■\rrow.  .}*465.    }*624a 
— Thread  tools,  form-ground.  Graphical  solu- 

tion   for   clearance   angle   of.    Bliss   *450 
— Tool    for    drawing    circles.       Moore   .■.*706 
— Tool    grinding.      Van    Schaick     448 
-Tool-marking     outfit.     Waterston   J:46a 
— Toolchest,  garage.  Union     t*714,  t*874a 
— Toolholder,   Making  of  a— Ready  Tool  Co. 

Mawson       •126 
— Toolholder.    spring.    Federal   t*717.    t*922a 
— Tools  in  the  machine  shop.  Salvaging  small 

Gray          966 
— Tools,    standard.    Appraisal    chart    to    de- 

termine   service    value   of    machine   1202 
—Turning.     Radius.       Grimes   •lUO 
— Using    two    tools    at    once.      Fenaux   *402 
—Welded    tools.    Ready   t*36,    i*92a 
— Wrenches,    Allen    plier      t*961,    i*1114a 

Tool    problem,    Solution    of    the    war.      Van 
Deventer         175 

Tool    setting.      Using  compound  rest  for  ac- 
curate.     Sundell       1080 

Tool    tray    for   draftsmen.      Kipps   '506 
Toolholder  for  using  up  worn-out  O.   K.  tool 

bits.        Kreider        *31 
Toolholder,    Making    of    a— Ready    Tool    Co. 

Mawson        *ld6 
Toolholder,   universal.    Parker   1*1057.  i*i  162c 
Tooling    methods.    High-production.      Dowd 

&    Baker      .1029 
Toolmakers    button.  Improved  form  of  hold- 

er   for.      Baker         'gO 
Tooimaker's   knee,  Taft-Peirce   t*1061,   j*i212a Toolmakers'     school.     Successful    Apprentice — Savage   Arms    Corporation        347 
Tooimaker's   use.   Small   vise  for.      Sehl   *1142 
Tools    for    locomotive-valve    parts.      Stanley*!  119 
Top    rake    for    threading    tools.       Fazio        64 
Torsion  springs.  Results  of  tests  on.  Soper*65S 
Tracing    cloth.    To    prevent    from    wrinkling. 

Kipps          698 
Tractor,    Building    a    30-hp..    Caldwell   *8S3 
Tractor,  caterpillar.  Manufacturing,  VI.  Holt 

Mfg.    Co.      Stanley      '299 
Tractor,     general-purpose         890 

Tractor    trials,     British       ','     75g Tractor    trucks.     Ford,    in     use     in     shops- 
Northwestern   R.   R.     ,'\IIen      *122 
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TRADE.  ^**'' —American  machine  tools  in  many  markets. 
Alwyn-Schmidt       in; 

—Attention !      ' ' "     3 J^ 
—Belgian    Industrial    Committee......!    133 —Cost   accounting    during   transition    period! l;..quipment   and    maintenance  factors   in. Schmidt       366 
—Definite  work  for  war  service  commiVtecs  177 —Export  field,  Sales  engineering  in.  Henry  17 —Export  of  industrial  products.  Prizer. . .  .1130 -failures,   business.   Fewer,   in   November..     74 — I'oreign   selling   agencies.     Alter         967 —Foreign-trade   policy.   Stabilizing  effect  on American    industry   of  a    definite.    Hook  938 
—forty    million    dollars'    worth    of    machine tools    for    France        457 
—Great   Britain  import  restrictions   !!!!!!   274 — How  to  sell   now             711 
—How   Uncle  Sam   will   help   solve  yoilr   ex- 

port   problem              •176 — Informal   contracts.    Payment  for...!.  179 — Let  s    go !       909 — Machine-tool    business.    What    is    the    mat- 
ter   with?      Entropy   645;    Forbes   1062 

—Machine-tool     industry.    Putting    where    it belongs.      Colvin         762 
—Market    for    the    American    machine    tool. Schmidt           75 
—Metric    system    in    export.      Haisey!.. . . .  .!l2Jfi —Problems  of  our  foreign  trade.  O'Reilly..  891 —Product    that    Sweden    needs    from    United States        324 

— Readjustment    in    different    sectiotis. .....'.!   368 —Sales     engineering     in     the     export     field. 
Henry            17 

—Truck,    auto,     sales    field,     European...!!!   758 
Trade  school.      See   "Education." 
Trailer   coupler,    Cartton   industrial.    Lansing 
„    .Co.   f964,    flll4a 
I  raining.     Business    man's    experience    with industrial.      Barnes      1110 
Training   employees.    Value    of        226 
Training  for  increased  production     615 
Training,  mechanical.  Need  for.     Burlingame   179 
Training'  workers — now.   Need  of        958 
Tramp    machinist.    Pipe    dreams    of    Quhar- 

■ty   226,    *957 
Transition  period,  Equipment  and  mainte- 

nance   factors    in    cost    accounting   during. 
Schmidt       366 

Transformer,    General    Electric    lead-burning 
t*1109,  t*I252a 

Translating  drawings  from  metric  to  Englis'i 
measurement.       Schwarz       685- 

Transportation       corporation      recommended, 
Aerial          855 

Transportation    methods    in    France.    British  *84 
Transportation,    motor.    What    one    manufac- 

turer   learned.      Kane      "941 
Tray    for    draftsmen's    tools.      Kipps   *506 
Treatment,   Heat-,  of  alloy  steel.     Juthe. . .  .*1077 
Treatment,    Rewarding    fair        318 
"Triad"    three-purpose   heat-treating    furnace. 

Bennett      t*616,   t*724a 
Triangle,     Extra    angles    on.       Kipps   *5C6 
Triangle,  right  angle  problems.  Simple  so- 

lution   of.      Hand      '494 
Triangles,    celluloid.    Repairing.     Fenaux     150 
Triangles,     Using     two     to     avoid     blotting. 

Dickson      ♦656 
Trimmer.    Bliss   flat   edge,   ff»'  iheet   metal.. "412 
Trimming  press,    i'oledo  straight-column  sin- 

gle-crank  t'l204 
Trolley  wheels.  Fixtures  for  turning  grooves 

in.     Wright    *600 
Trouble,  grinding.  How  would  vou  present 

this?  Vernon  "705,  Damon  878,  Hollin- 
ger    984,    Robinson     1040,    Holaday     1111, 
Jacker      1168 

Trouble     man     discovers     a     new     kind     of 
chain.      Gunion         IO4 

Truck,  "Jack  lift  '  type  G  elevating  t*229,  t*328a 
Truck — I..ewis-Shepard    tyoe    M     "Singlelift" t*962,    flll4a 

Truck,    Motor.      See   also   "Automobile." 
Truck,     One-man     crucible.       Thanton   "604 
Truck  wheels.   How  we  saved   the.     Thomas     54 
Truck    with    new    features.    Industrial   *1015 
Trucks.     Ford    tractor,     in     use     in     shops. — 

Northwestern   R.   R.     Allen      *122 
Trucks,    four-wheel-drive.    Special    parts    for. 

Satterthwaite       *691 
"True"      indicator,      Osberg      &      Tohanson 

r'1062,  t*12:2a 

Trimming   machine — -Ferracute. . .  .  t*914.    t*1066a 
"Tructractor"  Clark      1*917,   t*1066c 
Trying    to    thicken    the     edges     of    a    disk. 

Pusep      *!7l 
Tube-end  spinning  machine.  Grant.  .t*769.  t*922c 
Tubing,    brass.    Dies    and    plugs    for    draw- 

ing.     Schafer   -1150 Tubing.    Mandrel    for    thin    threaded    pieces 
of    brass.       Cooper        *79 

Tumbling  barrel.  Cheap  and  efficient.  Drew*1170 
'Tumbling    barrel.    Improvised.      Amos    *I58, 

Duggan      *754 Tungsten  and  molybdenum.  Manufacture  of. 

Mcjunkin       *99 
Turnbuckle    adjustment,    I.^rge-sized    caliper 

with.      Wright      *504 
Turning    attachment,     L^nique    shell    profile. 

Baker      '161 
Turning,  Former-plate  construction  for  jhell, 

Mellov       '883 

19 
Pace 

Turning  operation,  Unusual.     Germain   •594 i  urning  or  grinding,  Chart  for  finding  vol. ume  of  metal   removed   or  area   machined 
m.  _    Poliakoff     •931 

Turning — Radius  link  designing.  Melioy!!  'voj Turning  the  radius  on  4.7-in.  shrapnel  heads, 
Device   for.      Myers       •124 

Turning  tool,  Radius.  Grimes. ...!!!!!!.' !'1140 I  urning  vs  grinding.  Fish  648;  HoIlin»er.llS4 
1  urnover.   Labor  and  a  remedy,     Weingar    '497 Turnover,    labor,    Reducing.      Kuhne       680 lurntable,   Cutting-off  machine  mounted  on 

a.       Mclntyre        'lOSS 

^".V";  .    ̂f'   *'">    "Lathe,"    "Screw— Screw 
Machine. 

Tiirret     attachment      for     lathe,     Cincinnati 

xi    ,j    E°'"''.    «urface-grindln«{    machines 
Heald   8-  and       J*I203 

...    .  ,       .  .„        ̂   'r766,"f922c 
A^\.  .°'i"'-      nynamometer     for     testing. 
Poliakoff       "•1132 

Two  pointed  ruling  pencil.  Moon'.. .  ' ..  .'6S6 Two-position  milling  fixture.     Richards  ^220 renaux         523 
Two   tools  at   once.    Using.      Fenaux   ...'402 
1  wo  tools  for  heavy  lathe  work.  Jackson  '64 
Two  ways  of  molding  a  casting.  Duggan.. '78 Type  C  electric  riveter.  Thorn-son.  riOl  f,  fllUc 
lype    .M    "Singlelift."    Lewis-Shepard   

f9«2,   fin4a 
U 

Uncle,  Harry  tells  his  uncle  a  few  things  983 
Union    Tool    Chest    Co.,    garage    tool    chest 

TT  ■  ,.  n  <=,  *'"'••    **8'^a 
unique    shell     profile     turning    attacnment. 

Baker      'lei 
l_nited  Stales.     See  also  "War  Topics,"  etc. 
I'nited    S'ates     Department    of    Labor— De- 

mands   for    industrial    physicians    growing 
rapidly          182 

United    States    Electrical    Tool    Co.,    electric 
grinding  stands      i*961,    tlll4a 

United    States    Employment   Service,   Opera- tions of       444 
Ignited   States,   Products  that  Sweden   tieeds 

,  '""om         324 U.    S.    Railroad    Administration,    Mechanical 
achievements  of.     McManamy      '1163 

Universal  angle  fixture.  Nelson.  .t^l062.  t*1212a 
Universal    casting    grinding    machine.    Man- 

,  hattan      t*I106.    ri262a Universal   drill   jig  operated  by   compressed 
air.       Grant       1063 

Universal     grinding    machine,     Connecticut 

r229.    J*328a 
Universal        grinding        machine.        Eraser 

fl012,  fllHc 
I  niversal    guard    for    milling    cutters   '599 
Universal  hob  and  form  '-utter  grinding  ma- 

chine,    Harris    automatic   t*180,    t*328a 
Universal    indicator.    Bush   t*419,    t*574a 
Universal  joints,  "Karge"  flexible  couplings 

in   place  of.      .-Mien      •756 
Universal    lathe    and    grinder   chart.      Polia-      ' 

koff      '230 
Universal  radial  drilling  machine,  Westernt*llS6 
Universal    toolholder,    Parker   t*l057.   t*1162c 
University    of    Illinois — -First    aid    for    facto- 

ries  and   plants.      Radebaugh   and    Beard.. '109 
University     School — Government     machinery 

in    school    shops.      Derby      "785 
Unusual    turning    operation.      Germain   "994 
Use  and  abuse  of  the  "belt  stick."  Frank..  992 
I^se    for    broken    and    worn-out    drills.    Craft 

414.    Blackman       689 

Use   for   old    oil    tins.      Willey   '452 Use  of  defective  articles.     Sherlock     701 
Use    of    solders    for    aluminum.      Bureau    of 

Standards         802 
I'seful  life  of  a  file      728 
Useful   V-block   fixture.     Darling   *705 
Using  compound   rest   for  accurate  tool  set- 

ting.    Sundell    1080 
Using    rimless     cartridges    in     new     service 

revolvers.       Dixie       •654 
Using  two  triangles  to  avoid  blotting.  Dick- 
son     *656 

Using    up     Stellite    scrap.       Pilkington   *309 
Using   two    tools   at   once.      Fenaux   ^402 
I'SL    electric    arc    welding    outfits   J*12S5 
I'tility  Compressor  Co.  pressure  and  vacuum 

pump    t*1059,  t*1162c 

\'-block    fixture.    Useful    Darling   •70S 
V-biocks,    Adjustable.       Hill    '26 
V-blocks.     Improvement     in.       Palmer   *1244 
Vacuum    pump.    Utility    pressure  and   

t*1059.   t*n62c 
Value   of  standard   machine   tools;   Appraisal 

chart    to    determine    service       1202 
\'alue  of  training   employees    226 
Value    of    women    workers    in    the    machine 

shop.      Halvorsen       438 
Value   of   written    instructions    to   draftsman. 

Carpenter        908 
Valve    grinding    machine,    electric.    Black    & 

Decker       t*416.     f524a 
Valve  parts.  Tools  for  locomotive.      Stanley*1119 
Van     Blerck     Motor     Co.— Manufacture     of 

marine    gas    engines.      Hunter   *787 
Van  Norman  Machine  Tool  Co.,  mill'ilr  ma- 

chine.  No.    20   duplex   t*685,   t*824a 
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"veico"    broaching    attachment    for    lathes, 
La  Points      t*715,   t*874a 

Ventilator     cowls,      Manufacturing     ship'. — 
Sun    Shipbuilding    Co.      McCauley     '47 

Vernier,  Alicroscope  attachment  for.  Clay  *125 
Vertical  hig|h-power  milling  machine.    No.   4 

Cincinnati    .'1229 
Victim  of  this  joke.  Who  was?  Armstrong  456 
Victor  Tool  Co.,  woodworkers'  vise  J'768.  t*922c 
Victory  paying  for       812 
Vise,  Bees'  wax  for  the  miller.     Dixie   *504 
Vise,   drilling.   Acme   t*1061.  t*1212a 
Vise   for   small    screws.      Willey   *449 
Vise  for  toolmaker's  use,  Small.     Sell   *1142 
Vise,   How  the  Reed  is  made.     Hunter   *923 
Vise  jaws,    fiber,    Frey   t*817,  t*970a 
Vise,  Sanford  quick-acting  cam..t*964,  t*1114c 
Vise,   Spafford   Supreme   quick  action. 

t*4:5,  f524a 
Vise,    swivel    machine.    Bilton   J'lOS?,    t*1162c 
Vise,    woodworkers',    Victor   t*768.  t*922c 
Vises,    milling,    Edlund   t*569,  t*724a 

W 

Wallace  &  Co.,  J.  D.,  bench  saw.  .t*4I5,  t'474a 
Wage   disputes   and   cost   of  living.      Alwyn- 

Schmidt       1009 
Wanted — One  million  labor-saving  machines. 

Baldwin       *525 

WAR  TOPICS. 
Including  European  and  American  military 

and  naval  subjects,  methods  of  making 
war  materials,  etc. 

— Ammunition,  Modern  artillery.  Brayton.  .*707 
— Army  ordnance  news,  U.  S.  "269,  310, 

♦357,  *459,  *509,  'SS?,  *607,  '657,  "707, 
•739,     '799,     *833,     *895,     *947,     *997, 
•1041      •1089 

— Committee  of  technical  societies,  Work  of 
war        224 

— Contracts,    Status   of  informal.      Dorr   1257 
— Contracts,    war,    informal,     Concerning    222 
— Crippled  workers  in  the  machine  industry. 

Westmayr        •gl 
— Factors  affecting  mechanics.  Schaffner. .  919 
— History  of  the  Aberdeen  ordnance  proving 

ground— I.     Lindh  •459,   II   •509.    Ill   ̂ 607 
— How    ordnance    is    inspected.      Colvin — I 

•263,  II.  'Sll,  III   •SS? 
— Howitzer,    15S-mm.,    How    the,    is    made. 

Hunter— IV    •199,    V    •249,     VI     *303, 
VII       'SS7 

• — Humor,  War-time      *350 
— Machine   gun.    Manufacture    of    the    Lewis 

—XIV.      Stanley       *S5 
— Machine-tool   industry.      Colvin   *1 167 
— Machinery,      Army's      foreign      stock      of. 

Wads       *775 
— Manufacture    of   semi-steel    shells.      Suver- 

krop      "l  04 1 
— Navy,  War-time  repairs  in — V  •383,  VI  *433 
— Night  life  in  a  shipyard  during  the  war. 

Getzlaffe       •828 
— Ordnance,  army.   How  it   met   its   respon- 

sibilities.    Peirce     ^408 
—Ordnance,  Finding  the  cost  of.  Gatter..*657 
— Productive     equipment.     Preservation     of, 

used    during    the   war,      Burlingame     214 
— Railway  gun   mounts.     Barnes   ^319 
— Repairs    in    the    navy — V.      Stanley    •383, 

^  VI       •433 
— Service    committees,    war.    Definite    work 

for         177 
— Service  costume,  war,  French  women's. .  .152 
— Technical    and    industrial    education    and 

the  war.     Entropy      540 
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Grinding  Operations 

Caterpillar" Tractor  Parts 
on 

By  FRANK  A.  STANLEY 

The  grinding  operations  conducted  on  the 
"Caterpillar"  tractor  include  the  finishing 
of  a  great  variety  of  gears,  bushings,  shafts, 
piston  pins,  case  covers,  etc.  Details  are 
given   of   wheels,   limits  of  accuracy,   etc. 

THE  purpose  of  this  article  is  to  give  in  detail 
the  data  pertaining  to  the  methods  followed  in 
the  grinding  department  of  the  Holt  Manufac- 

turing Co.'s  plant  at  Stockton,  Calif.  An  earlier  article 
was  devoted  to  the  manufacture  of  gears  at  this  plant 
and  the  practice  of  the  company  in  respect  to  grinding 
the  bore  of  various  kinds  of  gears. 

Some  of  the  illustrations  in  this  treatise  are  in- 
cluded to  show  something  of  this  grinding  work.  In 

this  connection  the  headpiece  should  be  of  interest,  as 
it  represents  a  number  of  gears  of  various  kinds  and 
sizes  ready  for 
chuck  ing  and 
grinding.  The 
greater  part  of 
this  work  is 
handled  in  Heald 

intemal-grindin  g 
machines,  and  in 
Fig.  2  one  of 
them  is  shown 
with  a  spur  gear 
undergoing  fin- 

ishing in  the  bore. 
This  gear  has  a 
bore  3.874  in.  in 
diameter,  is  2.5 
in.  long,  and  the 
allowance  permit- 

ted in  the  grind- 
ing of  the  bore  is  only  0.001  in.  from  specified  size 

ai*-l  that  must  be  on  the  plus  side  of  the  dimension. 
Like  so  many  others  finished  by  the  same  method 

this  gear  is  of  mild  steel  casehardened,  and  the  wheel 
used  on  the  internal-grinding-machine  spindle  is  a 
Norton  alundum,  46-K  or  46-L.  The  wheel  is  3  in.  in 
diameter  and  is  operated  at  a  speed  of  about  5500 
r.p.m.  The  amount  of  material  left  for  grinding  out 
with  the  wheel  runs  from  about  0.015  to  0.030  inches. 

The  work  is  rotated  at  120  turns  per  minute  and 
the  wheel  is  traversed  through  the  work  at  a  rate 
equivalent  to   about   24    in.   por    minute.      The   metal 

PIGS.  2  AND  3.  FINISHING  THE  BORE  OF  A  GEAR  IN  THE  INTERNAL-GRIND- 
ING MACHINE  AND  GRINDING  TRUCK-WHEEL  GUDGEOiVS 

removed  per  pass  of  .wheel  runs  haf  two  or  three 
thousandths,  and  the  rate  of  production  is  eight  gears 
per  hour  ground  to  micrometer  measurements  and  held 
within  the  limit  of  3.874  to  3.875  inches. 

Another  and  larger  gear  has  a  bore  of  practically 
the  same  diameter  as  the  one  described,  but  as  the 
width  of  the  gear  is  only  2  in.  better  time  of  produc- 

tion is  obtained,  the  number  of  gears  of  this  size 
finished  per  hour  being  10.  The  same  grade  of  wheel 
is  used  as  for  this  gear  and  the  same  rate  of  feed  and 
speed  of  rotation  employed  as  for  the  previous  one. 

The  creater  out- 

put on  the  nar- 
rower gear  is  pre- 
cisely in  propor- 

tion to  its  length 

of  cut  as  com- 
pared with  the 

other  gear  width. 
In  another  gear 
of  3.748  in.  bore 

by  4  in.  wide  the 
rate  of  grinding 

is  five  pwr  hour 
or  half  that  on 
the  gear  having  a 
2-in.  face.  A 

change-speed  gear 
with  a  clutch  is 
handled  on  the 

same  type  of  grinding  machine.  This  gear  is  of 
1.939-in.  bore,  and  is  ground  out  with  a  l^-in.  wheel 
rotating  at  somewhere  near  5000  ft.  peripheral  speed 
per  minute.  The  depth  of  the  hole  to  be  ground  is 
nearly  4  in.,  but  the  diameter  is  only  half  that  of  the 
last  example  cited  and  the  rate  of  grinding  is  eight 

per  hour. There  are  various  sizes  of  bevel  gears  to  be  ground 
out  in  this  manner.  A  typical  example  has  a  bore 
diameter  of  2.187  in.  and  a  depth  of  3  in.  The  wheel 
speed  and  feed,  allowance  for  grinding  and  limit  of 
accuracy  correspond  to  the  data  already  given. 
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The  large  bevel  gears  shown  stacked  high  in  Fig.  1 
are  other  interesting  examples  of  internal  grinding. 
They  are  10.67  in.  outside  diameter  and  the  bore  is 
4.175  in.  in  diameter  by  21  i  in.  long.  An  allowance 
of  0.003  in.  is  permissible  in  sizing  this  bore  and  the 
work  is  turned  out  at  the  rate  of  five  per  hour. 

The  counter  main  sprocket  is  a  heavy  steel  piece 
ground  internally  on  an  engine  lathe  with  carriage 

fitted  up  with  an  internal  grinding-machine  spindle; 
a  36-K  alundum  wheel  is  used.  The  hole  is  5.225  in. 
in  diameter  and  the  sprocket  2§  in.  thick.  Four  of 
these  sprockets  are  ground  per  hour,  the  amount  of 
metal  removed  by  the  wheel  ranging  from  0.020  to 
0.030  inches. 

The  gudgeon  for  "Caterpillar"  tractor  truck  wheels  is 
made  of  rolled  stock  casehardened  and  is  a  plain, 
straight  piece  of  work  nearly  2  in.  in  diameter  by 

163'^    in.    long,    turned    to    within    about    0.020    in.    of 

18  in.  so  that  the  surface  speed  is  about  6250  ft. 
per  minute.  The  work  is  rotated  at  120  turns  per 
minute  or  at  a  rate  of  about  60  ft.  surface  speed  per minute. 

The  hollow  piece  is  mounted  on  an  arbor  for  grind- 
ing. It  is  held  lightly,  as  only  0.0005  in.  is  allowed 

from  standard  size.  The  piece  has  to  be  sized  to  two 
different  diameters  as  indicated.  The  larger,  or  main, 
size  is  secured  by  setting  the  stop  to  bring  the  wheel 
to  position  for  sizing  the  body  of  the  pin  at  one  pass 
across  the  wheel  surface.  Then  with  stop  thrown  out 
the  wheel  is  fed  straight  in  to  give  the  smaller  diam- 

eter which  is  only  li  in.  long,  the  wheel  face  in  this 
case  being  2*  in.  wide.  The  pins  are  finished  ht,  the 
rate  of  16  per  hour,  a  lot  of  them  being  shown  in 
the  tote  pan  in  front  of  the  grinding  machine  in 

Fig.  4. 
The  reverse  shaft  is  made  from  a  drop-forging  and 

FIG.  4. PISTON  PINS  AND  OTHER  WORK  NB.\R 
GRINDING  MACHINE 

PIG.   5. INTERMEDl.'^TB  SHAFTS   FINISHED  IN  THE 
GRINDING   M.^CHINE 

finished  size.  After  casehardening  it  is  taken  to  the 
grinding  machine  for  sizing. 

The  piece  is  shown  in  Fig.  3  in  the  Norton  No.  10 
X  36-in.  grinding  machine  with  the  operation  just 
starting  at  the  end.  A  24-combination-L  alundum 
wheel  20  in.  in  diameter  by  5-in.  face  is  used.  The 
wheel  spindle  is  driven  at  1150  r.p.m.  The  work  is 
rotated  at  120  turns  per  minute  corresponding  to  a 
surface  speed  of  60  feet. 

These  gudgeons  are  ground  to  the  size  required  at 
the  rate  of  25  per  hour,  or  in  a  little  less  than  2J 
minutes  each.  A  limit  of  0.002  in.  is  permissible  in  the 
sizing  of  the  gudgeon,  which  probably  aids  in  keeping 

up  the  rate  of  production,  although  with  the  broad- 
faced  wheel  there  is  relatively  little  wear  and  the 
work  can  be  held  closely  to  size  with  a  minimum  of 
effort. 

A  piece  handled  in  large  numbers  in  the  grinding 
machine  is  the  piston  pin,  or  wrist  pin,  made  of 
seamless-steel  tubing  casehardened  and  ground  to  fin- 

ished size.  This  tubular  part  is  of  fairly  heavy  section 
through  the  walls,  having  over  i  in.  of  metal  at  each 
side.  It  is  turned  down  to  within  0.012  to  0.015  in. 
of  finished  diameter,  and  then  put  into  the  grinding 
machine  for  finishing. 

Here  again  a  24-combination-L  alundum  wheel  driven 

at  1350  r.p.m.   is  employed,  the  ̂ v'.leel  diameter  being 

finished  by  grinding  to  a  limit  of  0.001  in.  for  a 
length  of  about  20  in.,  the  diameter  being  2.437  in., 
on  an  alundum  wheel,  24-combination-L  20  in.  in 
diameter  by  5  in.  face.  The  wheel  is  driven  at  1200 
revolutions  or  6000  ft.  peripheral  speed.  Ttie  work  is 
run  at  100  r.p.m.,  equivalent  to  about  75  ft.  surface 
speed.  The  metal  to  be  removed  ranges  from  0.030  to 
0.060  in.,  and  so  two  operations  are  made  for  each 
shaft.  The  lot  of  shafts  are  run  through  the  rough- 
grinding  process,  then  the  wheel  reset  and  the  entire 
lot  passed  through  the  machine  again  for  a  finishing 
cut.  The  same  wheel  is  used  for  both  rough  and 

finish  grinding.  The  first  grinding  operation  re- 
moves the  metal  to  0.006  to  0.010  in.  of  size  and  the 

work  is  handled  through  this  process  at  the  rate  of  18 

per  hour  or  say  one  in  3i  min.  In  the  second,  or 
finish,  grinding  operation  12  per  hour  are  turned  oat. 
the  time  being  increased  to  5  min.  each,  owjtg  to 
the  necessity  for  holding  the  work  to  the  limit  s>pecified. 

Intermediate  Shafts 

The  shafts  shown  on  the  floor  in  Fig.  5  are  part 
of  a  lot  of  such  members  made  from  nickel  steel. 

They  have  a  body  diameter  of  2f  in.  and  a  total  length 
of  233  in.  The  ends  are  reduced  somewhat  for  a 
distance  of  about  5  in.  The  piece  is  knovyn  as  an 
intermediate  shaft  and  has  to  be  ground  all  over. 
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The  work  is  handled  in  a  Norton  14  x  50-in.  plain 

grinding  machine.  The  wheel  used  is  an  alundum  24- 

combination-L,  20  in.  in  diameter  by  5  in.  face.  It  is' 
driven  at  1050  revolutions,  5500  ft.,  per  minute.  The 

work  is  run  at  100  revolutions,  or  80  ft.  surface  speed. 

The  depth  of  metal  removed  averages  0.030  in.,  and 
about  0.004  in.  is  taken  off  at  each  pass  across  the 

wheel.  The  rate  of  traverse  of  the  work  is  about  72 

in.  per  minute. 
The  time  required  for  grinding  the  body  and  both 

ends  complete  is  15  minutes. 

A  gear  and  sleeve  is  ground  on  a  Norton  10  x  36-in. 

machine,  as  shown  in  Fig.  6,  with  a  20  x  5-in.-face 

alundum  wheel,  24-combination-L,  run  at  the  same 

speed  as  given  for  the  shaft  above,  namely,  5500  ft. 

peripheral  speed  per  minute.  The  work  is  driven  at 

85  r.p.m.,  or  for  the  31-in.  diameter  approximately 
80  ft.  surface  speed. 

Here,  as  before,  the  allowance  for  reduction  by 

grinding  is  from  0.020  to  0.030  in.,  and  the  time  in 

grinding  is  about  10  min.  each. 

The  work,  having  a  2  A-in.  hole  clear  through  the 

sleeve,  is  mounted  on  an  arbor  for  placing  between  the 

grinding-machine  centers.  It  is  held  to  within  0.001 
in.   limit  of   accuracy. 

Chilled-Iron  Cams 

The  cams  for  these  motors  are  made  of  chilled  iron 

with  special  foundry  appliances  that  will  be  described 

later.  A  cam  detail  is  reproduced  in  Fig.  7,  which 

shows  all  of  the  dimensions  of  importance  and  gives  an 

idea  of  the  form  to  be  finished  by  grinding. 

These  cams  are  handled  on  a  Landis  machine  with 

cam-grinding  attachment,  the  wheel  used  being  a 

crystolon  46-K  running  at  6000  ft.  per  minute.  The 

work  is  driven  at  50  r.p.m.,  or  practically  35  ft.  cir- 
cumferential speed. 

As  the  cams  are  cast  in  chills  there  is.  ordinarily 

little   variation    in  the   size   of   the   work   as   it   comes 

to  the  grinder.  The  amount  generally  left  for  removal 
by  grinding  from  the  casting  is  from  0.040  to  0.050  in. 
The  limit  to  which  the  ground  work  is  held  ia  0.003 inches. 

The  wheel  is  applied  by  feeding  in  to  the  stop  for 
depth  and  then  feeding  straight  across  the  cam  surface. 
The  time  required  for  grinding  each  cam  is  34  min. only. 

Another  job  finished  on  the  Landis  grinding-machine 
is  a  casehardened  mild-.steel  thrust-bearing  washer 
7h   in.   in   diameter   by   0.325   in.   thick,   the   limit   of 
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FIG.  7.     CHILLED  IRON  CAMS 

accuracy  in  thickness  called  for  by  the  blueprint  giving 
0.003  in.  leeway  or  a  maximum  thickness  of  0.328  inch. 

The  washer  is  ground  on  the  faces  only.  It  is  held 

on  a  magnetic  chuck  and  a  14-in.  wheel  with  H-in. 
face  applied.  The  wheel  is  a  36-K  alundum  run  at 
6000  ft.  per  minute.  The  work  is  driven  at  150  revolu- 

tions per  minute. 
The  total  amount  of  stock  to  be  ground  from  the 

face  is  about  3^  in.  The  wheel  removes  0.003  in.  at 

each  pass  across  the  face  and  the  job  is  completed  at 
the  rate  of  five  washers  an  hour,  or  in  12  min.  each. 

A  great  many  bushings  of  phosphor  bronze,  man- 

ganese bronze,  etc.,  are  finished  in  the  grinding- 
machine  department.  A  bushing  for  the  small  end  of 

a  connecting-rod  is  of  manganese  bronze.  It  is  finished 

to  2.812  or  2.813  in.,  the  limit  being  0.001  in.  It  has 

a  length  of  3ji  in.  and  is  placed  for  grinding  in  a 
Norton  6  x  32-in.  plain  grinding  machine. 

In  turning  these  bushings  ̂   in.  of  metal  is  left  for 

removing  with  the  wheel,  and  this  is  done  very  rapidly, 

the  bushings  coming  from  the  grinding  machine  at  the 

rate  of  60  per  hour,  or  1  min.  apiece. 

A  36-K  crystolon  wheel  is  used,  the  wheel. having  a 

diameter  of  14  in.  and  a  thickness  of  2  in.  This 

wheel  is  operated  at  a  surface  speed  of  5500  ft.  per 

minute  corresponding  to  a  velocity  of  1550  r.p.m.  The 

work  is  rotated  at  100  turns  per  minute  or  at  a  surface 

speed  of  75  feet. 
Another  bushing  2.692  in.  in  diameter  and  4  in.  long, 

of  phosphor  bronze,  is  ground  under  practically  the 

same  conditions  and  at  the  same  rate.  It  is  a  bushing 

for  the  truck  wheels  of  the  "Caterpillar"  tractor,  and 

here  again  only  0.001  in.  limit  is  allowed  in  finishing 

the  piece.    Sixty-five  are  ground  in  an  hour. 

A  longer  bushing  is  also  held  to  the  limit  of  one 

thousandth  of  an  inch.  This  piece  of  work  has  a 

length  of  m  in-  and  a  diameter  of  3.432  in.,  so  its 

total  surface"  area  figures  out  at  almost  exactly  three 
times  that  of  the  connecting-rod  bushing  referred  to 

iibove.  The  time  required  for  grinding  is  in  exact  pro- 

portion, or  3  min.  each. 
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It  is  srround  with  a  14  x  2-in.  crystolon  46-K  wheel 
operated  at  1650  r.p.m.,  or  at  a  surface  speed  of  6000 
ft.  The  metal  to  be  ground  off  averages  from  0.015 
to  0.035  in.  and  the  wheel  removes  about  0.003  in.  at 
each  pass. 

The  small  bushing  1.501  in.  in  diameter  by  1.75  in. 
long  is  ground  with  a  46-L  crystolon  wheel  of  the  same 
size  as  given  above.  It  is  run  at  about  5000  ft.  per 
minute  and  removes  from  0.015  to  0.025  in.  of  metal. 

The  stop  is  set  and  the  wheel  position  then  remains 
unchanged  except  when  dressed.  One  pass  is  made 
across  with  the  work  and  the  bush  sized  at  the  one 
cut.  Although  the  piece  is  held  to  the  limit  of  0.001 
in.  the  bushings  are  ground  at  the  rate  of  110  per  hour. 

The  final  operation  to  be  taken  up  is  the  method  of 
finishing   cast-iron   gear-case  covers  on  the  Pratt   & 

Whitney  vertical  spindle  surface  grinding  machine. 
A  24-H  crystolon  wheel  is  used  here,  which  is  run 
at  1150  r.p.m.,  and  the  wheel,  having  a  diameter  of 
14  in.,  the  neripheral  velocity  is  about  4400  ft.  per 
minute. 

The  castings  have  about  -^j,  in.  to  be  removed  in 
the  grinding  operation  and  are  passed  three  or  four 
times  under  the  edge  of  the  ring  wheel  in  the  machining 
process.  The  table  is  operated  at  the  rate  of  six  for- 

ward and  backward  movements  per  minute,  so  that  only 
about  a  minute  is  consumed  in  the  actual  surface- 
grinding  operation. 

This  department  has  many  other  details  of  interest, 
particularly  in  the  grinding  of  crankshafts,  cylinders 
and  pistons.  These  operations  will  be  described  in 
other  articles. 

Grinding  Round  Work  Without  Centers 
SPECIAL  CORRESPONDENCE 

In  nuichme  building  today  such  accuracy  is  re- 
quired in  many  small  rollers,  bushings,  shafts 

and  other  parts  that  grinding  is  necessary,  and 
if  they  could  be  produced  without  centers  a  eon^ 
siderable  saving  in  time  would  result.  This 
article  describes  a  new  grinding  machine  which 
handles  these  parts  as  fast  as  they  can  be  fed  to 
it   imthout    the   necessity   for   centering    them. 

WITHIN  the  past  few  years  a  method  has  been 
developed  for  grinding  the  small  cylindrical 
parts  used  in  gas  engines,  roller  bearings,  etc., 

in  the  shape  in  which  they  are  produced  by  automatic 
screw  machines. 

The  machine  for  doing  this  work  is  built  by  the 
Detroit  Tool  Co.,  Detroit,  Mich.,  and  for  some  time  was 
used  almost  exclusively  in  its  own  shop,  where  this 
class  of  work  was  handled  as  a  jobbing  proposition.  The 
company  having  changed  its  policy  the  machines  are 
now  sold  to  manufacturers,  making  its  capabilities  of 
interest  to  managers  and  foremen  in  general. 

From  a  casual  inspection  this  grinding  machine  ap- 
pears very  similar  to  an  ordinary  tool-grinding  machine, 

but  there  are  certain  features  of  the  wheel  itself  and 
of  the  grinding  guides  which  are  unique.  In  the  first 
place  the  wheel  is  dressed  at  an  angle  of  from  3  to  6 
deg.  with  its  axis,  causing  it  to  assume  the  shape  of  the 
frustum  of  a  cone.  The  part  to  be  ground  is  held  in  a 
jig  or  guide  block  along  which  it  slides  until  it  comes 
into  contact  with  the  wheel.  From  this  point  forward 
the  work  is  rotated  by  frictional  contact  with  the  wheel, 
but  by  virtue  of  the  varying  velocities  of  different  parts 
of  the  wheel  surface  and  the  fact  that  the  guide  stands 
at  a  slight  angle  from  a  horizontal  position  the  speed 
of  rotation  is  much  slower  than  would  be  derived  from 
a  direct  nonslip  contact  The  angular  position  of  the 
guide  serves  also  to  feed  the  work  past  the  wheel  much 
as  the  traverse  movement  of  the  regular  form  of  grind- 

ing machine  would  do. 

Should  the  wheel  have  been  dressed  parallel  to  its 
axis  this  angular  position  of  the  work  would  have  the 
effect  of  making  an  apparent  convex  surface  of  the 

wheel,  but  as  the  latter  is  dressed  by  a  diamond  which 
slides  in  the  same  guide  block  (already  adjusted  to  the 
angle)  the  wheel  presents  &  parallel  surface  to  the 
work,  though  it  would  show  a  pronounced  concavity  if 
tested  with  a  straightedge  in  a  line  parallel  to  the  wheel 
axis.  An  alteration  of  the  guide  block  is  made  for  rough 
grinding,  in  which  the  angle  is  slightly  changed,  with 
the  result  that  a  progressive  cut  is  taken  as  the  work 
moves  across  the  face  of  the  wheel,  otherwise  all  of  the 
cutting  would  occur  at  the  first  point  of  contact,  which 
is  not  desirable.  The  guide,  however,  is  set  back  to 
its  original  position  for  finish-grinding,  since  this  last 
cut  removes  but  a  small  amount  of  material.  A  general 
idea  of  the  arrangement  of  the  guide  block  and  its 
relation  to  the  wheel  may  be  obtained  from  Fig.  1. 

There  is  a  difference  in  the  type  of  guide  used  for 
rough  and  for  finish-grinding,  a  section  through  the 
center  of  the  first  being  shown  in  Fig.  2  and  of  the 
latter  in  Fig.  3.  Considerable  difference  in  the  gen- 

eral arrangement  will  be  noticed  particularly  in  the 
position  of  the  top  guide  strip. 

The  removal  of  the  entire  grinding  allowance  cannot 

FIG.    1.  ARRANGEMENT  C' 
A  HEEL  AND  l.l'IOK 
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be  effected  in  one  passage  of  the  work  across  the  face 
of  the  wheel  because  of  the  tendency  of  the  work  to 
jam  under  the  heavy  pressure,  resulting  in  stoppage  of 
the  rotative  movement  and  the  grinding  of  a  flat  spot 
the  whole  length  of  the  work.  Even  though  the  work 
could  be  kept  revolving  the  wheel  would  be  rapidly 
worn  away  and  it  would  be  impracticable  to  maintain 
a  definite  size  of  work.  If,  for  example,  a  roller  was 
to  be  ground,  on  which  there  was  a  grinding  allowance 
of  0.020  in.,  six  cuts  would  be  made,  the  first,  second 
and  third  being  roughing  cuts,  each  removing  0.005  in.; 
the  fourth  a  semifinishing  cut  taking  off  0.003  in.,  and 
the  fifth  and  sixth  finishing  cuts  of  0.001  in.  each.  These 
last  cuts  are  so  light  that  the  wheel  wear  between  the 
first  and  last  piece  of  a  batch  is  imperceptible  and  all 
pieces  are  of  practically  the  same  diameter.  The  sev- 

eral cuts  are  in  a  way  analogous  to  the  grinding  of  a 
shaft  in  a  standard  grinding  machine  where  the  feed  is 
advanced  at  each  traverse  of  the  table,  the  feed  move- 

ments growing  successively  less  each  time  the  wheel 
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FIGS.    2   AND  3.      SECTION  THROUGH   CENTER  OF  GUIDES 
USED  FOR  GRINDING 

Fig.    2 — The  guide  for  rough-grinding.      Fig.    3 — Guide  for  finish- grinding 

makes  a  pass  over  the  work  until  the  final  advances 

are  verj'  small  in  proportion  as  the  finished  diameter 
is  approached. 

In  order  to  overcome  any  inclination  of  the  work  to- 
ward chattering,  the  center  of  the  guide  is  located  some- 
what below  the  level  of  the  wheel  axis,  so  that  the  wheel 

pressure  will  have  an  added  tendency  to  hold  the  work 
in  contact  with  the  hardened  strips  A  and  B. 

One  of  the  essential  elements  to  good  work  with  this 
machine  is  the  care  with  which  the  three  guides  strips 
A,  B  and  C,  Figs.  2  and  3,  are  ground  and  adjusted. 
The  strips  A  and  C  are  not  subjected  to  much  wear, 
particularly  strip  C,  because  it  is  not  in  close  contact 

w^ith  the  work.  The  strip  B  receives  the  greatest  amount 
of  wear,  which  is  principally  due  to  the  grit  from  the 
grinding  wheel.  The  point  of  contact  of  the  work 
with  this  strip  is  below  the  center  line  of  the  latter,  as 
may  be  seen  by  reference  to  Fig.  3,  and  when  the  wear 
has  become  appreciable  at  this  point  the  strip  is  turned 
over,  presenting  a  fresh  surface.  Reversing  the  strip 
in  the  holder  provides  still  two  other  surfaces;  thus 
four  wearing  points  are  furnished  for  each  regrinding 
of  the  strip. 

Some  varieties  of  the  work  done  on  this  machine  are 
illustrated  in  Fig.  4.  It  should  be  understood  that  the 
work  is  both  rotated  and  fed  forward  solely  by  contact 
with  the  grinding  wheel,  and  therefore  when  pieces 
like  A  and  B  are  being  put  through,  means  must  be 
provided  for  separating  each  piece  from  the  one  fol- 

lowing to  prevent  interference.  This  can  be  done  by 
flat  washers,  but  in  one  case  it  was  accoiapliahed  by 
large  steel  balls,  which  served  the  purpose  admirably. 

There  are  several  ways  of  feeding  the  work  into  the 
fixture.  Large  and  long  pieces  are  fed  individually  by 
hand.  Shorter  pieces  are  sometimes  fed  through  a 
V-shaped  groove,  whUe  very  short  pieces,  such  as  those 
shown  at  C  and  D,  are  fed  through  a  tube  or  magazine. 
A  number  of  these  tubes  may  be  provided,  part  of  them 
being  used  for  feeding  the  work  in  and  the  remainder 
used  at  the  other  end  of  the  guide  to  receive  the  piece.-- as  they  come  through. 

Where  the  quantity  of  work  warrants  the  employ- 
ment of  several  of  these  machines  they  may  be  so  ar- 

ranged that  successive  cuts  are  taken  by  a  series  of 
machines,  and  in  this  case  where  the  magazine  feed  is 
used  the  tubes  are  transferred  from  the  receiving  side 
of  the  first  to  the  feeding  side  of  the  second  machine, 
making  it  necessary  to  load  the  tubes  but  once  for  each 
complete  cycle  of  operation. 

The  use  of  a  grinding  solution  is  very  necessary  in 
this  process,  the  solution  serving  not  only  to  hold  down 
the  temperature  of  the  work  but  also  to  some  extent  to 
lubricate  it  as  it  revolves  in  the  guide  before  the  wheel. 
A  compound  of  soda  and  oil,  to  which  is  added  a  certain 

FIG.  4.     SAMPLES  OF  WORK  GROUND  BY  THIS  PROCESS 

amount  of  soap  powder,  is  used,  which  acts  as  a  lubri- 
cant and  gives  a  free  turning  movement  to  the  work  in 

the  guide.  For  heavier  work  more  soap  powder  must 
be  added  to  the  solution  in  order  to  increase  its  lubri- 

cating properties  and  to  make  sure  that  the  work  does 
not  stick. 

A  chart  covering  a  number  of  years  and  showing  the 
average  rate  of  production  has  been  prepared  by  the 
makers  of  this  machine.  While  it  is  too  involved  to 
warrant  reproduction  in  these  columns  it  may  be  briefly 
stated  that  the  output  of  these  machines  runs  as  high 

as  1600  pieces  an  hour  in  finishing  rollers  ̂   in.  in 
diameter  and  I  in.  in  length. 

The  rough-grinding,  as  would  naturally  be  expected, 
shows  a  lower  production  rate  on  all  sizes  than  the 
finishing  operation,  but  a  peculiarity  of  the  process  is 
that  the  operation  time  is  not  relative  to  the  diameter, 
the  highest  rate  of  production  being  on  pieces  of  i  and 
^  in.  in  diameter,  decreasing  in  varying  proportion  as 
the  pieces  are  smaller  or  larger  than  this  size.  The  pro- 

portion of  production  to  length  of  pieces  is  fairly  con- 
stant. The  chart  was  compiled  upon  a  basis  of  steel 

rollers  free  from  burs  and  showing  a  hardness  of  60 

to  80  on  the  scleroscope. 
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Service  ifor  Hbmen  in  t^e  Gisholt  Shops 

\..JL 

By y.  V.NuriYer,  ̂ esrsRf/ £D/ro/s ,  Aff£/i/CAN  Mach/n/st 

IN  THEIR  end
eavor  to 

create  skilled  labor  out 

of  unskilled  labor  many 
mistakes  have  been  made  by 
shop  executives,  the  chief 

one  probably  being  their  fail- 
ure to  train  the  unskilled 

help  first  in  the  fundamen- 
tals of  the  work  it  is  to 

perform,  the  assumption 

being  that  it  knows  them.  When  the  Gisholt  Machine 

Co.,  Madison,  Wis.,  began  to  study  the  problems  arising 
out  of  training  women  for  war  work  in  its  shops,  it  had 
no  mistaken  suppositions  of  this  kind,  for  the  reason 
that  it  knew  that  women  as  a  rule  are  not  familiar  with 

shop  terms  and  practices.  With  this  in  view  the  short 
course  of  schooling  given  them  has  been  so  arranged 

that  the  knowledge  obtained  will  give  an  advantage  even 
over  many  men,  and  the  simplicity  of  the  method  of 
training  should  be  of  interest  to  manufacturers  who  are 
considering  the  employment  of  this  class  of  workers. 

It  is  well  known  that  the  average  foreman  looks  with 
disfavor  upon  innovations,  particularly  in  the  help  fur- 

nished to  him,  and  when  such  changes  compel  him  to 
exert  greater  effort  to  properly  train  his  help  he  feels 
still  further  imposed  upon.  It  is  therefore  remarkable 
on  asking  numerous  foremen  of  machine  shops  how  they 
viewed  the  introduction  of  women  among  their  help  to 
hear   them   say  that    after   a    short   trial   they    almost 

Recently  when  the  dearth  of  labor  was  felt 
many  industrial  organizations  turned  to  re- 

cruiting among  women  to  fill  the  vacancies 
in  their  shops.  In  this  article  the  procedure 
followed  by  a  large  Middle  Western  machine- 
tool  company  in  training  their  newly  found 
help  is  described.  Their  experience  has 
proved  to  them  that  it  is  easier  to  introduce 
women  workers  into  machine  shops  than 
many  shop  managers  have  believed  possible. 

unanimously  approved  it — 
this  at  a  time  when  they  were 
occupied  both  with  their 

regular  duties  and  with  see- 
ing that  the  new  workers 

were  being  carefully  trained. 
One  foreman,  for  instance, 

replied:  "They  are  better 
than  the  men  we  are  hiring 

nowadays,"  and  another, 
"Good!  They  are  doing  fine."  The  first  one  had  found 
out  to  his  sorrow  that  the  men  it  is  now  possible  to  hire 
for  general  shop  work  are  floaters  who  never  remain 

anywhere  long  enough  to  do  anything  well,  and  who  can- 
not acquire  any  degree  of  mental  application,  while  the 

women  are  eager  and  willing  to  learn,  and  when  once 
taught  correctly  continue  to  work  the  way  they  were 
taught. 

The  Gisholt  school  for  training  women  machine-shop 
workers,  like  the  Gisholt  Service  School  for  men,  is  far 
different  from  the  usual  training  school.  Both  are  the 
creation  of  the  same  general  executive  board,  and  both 
hold  to  the  opposite  extremes  of  training.  Those  who 
read  the  series  of  articles  in  the  American  Machinist 
describing  the  Service  School  for  Men  will  remember 
that  it  was  designed  as  a  course  in  intensive  training 
to  bring  up  to  the  highest  standard  mechanics  who  de- 

sire to  specialize  in  a  particular  branch  of  machine-tool 
work.    The  school  for  women  on  the  other  hand  at  r)res- 

EXPLAIXIXG  THE  DIVISIONS  ON  THK  SCAI^E 
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ent  is  covering  only  the  most  elementary  subjects.  It  is 
in  fact  a  kindergarten  for  training  women,  who  have 
only  little  information  on  such  units  as  the  inch,  and 
so  enables  them  to  absorb  the  knowledge  of  the  shop. 
It  is  succeeding  so  well  in  its  aims  that  the  management 
purposes  to  expand  the  school  and  give  more  detailed 

machine-shop  training  to  the  workers  before  sending 
them  to  the  shops. 

In  some  training  schools  that  fit  women  for  machine- 
shop  work  the  women  are  taught  to  operate  only  one 
single-purpose  machine  (such  as  are  found  in  time-fuse 
shops).  Other  schools  are  based  on  the  vocational-train- 

ing and  the  apprenticeship  systems,  and  they  contain 
machine  tools  such  as  are  generally  found  in  the  shop. 
The  length  of  the  course  in  the  former  schools  rarely  ex- 

ceeds 10  days,  but  in  the  vocational  or  apprenticeship 
schools  a  longer  tuition  is  required. 

Length  of  the  Course 

The  course  of  training  in  the  shops  of  the  Gisholt 
Machine  Co.  lasts  only  three  days,  and  the  women  then 
go  into  the  shop  to  become  producers.  The  school  does 
not  perform  the  functions  that  most  of  the  others  are 

designed  to  do;  it  makes  no  pretense  of  furnishing  ex- 
perienced mechanics.  Its  sole  duty  is  to  train  in  the 

fundamentals. 

What  are  these  fundamentals?  They  are:  measuring 
accurately  with  scale,  caliper  and  micrometer,  and  prac- 

tice in  the  reading  of  elementary  drawings  and  blue- 
prints. In  this  way  the  sponsors  of  the  school  assume 

that  the  student  will  quicker  assimilate  the  general 

methods  of  machine-tool  work  and  that  they  will  not  be 
so  crude  when  they  go  into  the  shops. 

Do  you,  as  a  shopman,  think  that  such  schooling  is 
nonsense?  If  so,  step  into  your  own  machine  shop  and, 
outside  of  the  toolmakers  and  higher  grade  machinists, 
determine  for  yourself  how  many  can  caliper  a  shaft 

to  within  a  sixty-fourth  of  an  inch.  Then  of  those  who 
have  passed  this  test  find  out  how  many  can  use  a  mi- 

crometer caliper  and  read  it  correctly.  The  percentage 
will  not  be  high. 

One  of  the  girls  running  a  lathe  was  asked  how  she 

liked  to  work.  "Fine,"  she  replied,  "and,  do  you  know, 
I  can  use  the  'mike'  on  my  work  and  that  man  over 
there  has  been  running  a  lathe  all  his  life  and  cannot?" 
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FIGS.    6   AXD  7.     CHARTS   FOR   RECORDING    .MEASURE- 

MENTS AND  VARIOI'S  DI.MENSIONS 

This  is  a  fair  illustration  of  the  pride  they  feel  in  the 
work  they  are  doing. 

Wages  in  these  shop  are  based  on  the  premium  sys- 
tem, with  a  guaranteed  hour  rate  and  a  premium  for  in- 

creased production.  After  eight  weeks  or  less  the  girls 
enter  the  premium-earning  class  and,  at  the  same  rates 
that  the  men  receive,  get  premium  checks  for  exceeding 
the  basic  rate  of  production.  This  shows  what  may  be 
accomplished  with  women  in  the  machine  shop  without 
extensive  training,  and  if  other  managements  could  know 
the  ease  with  which  women  are  introduced  in  the  shop 
they  would  follow  this  example.  The  idea  that  many 
managers  have  of  elaborate  training-school  methods 
used  by  some  firms  has  perhaps  done  much  to  cause 
them  to  hesitate,  feeling  that  they  had  neither  the  space 
nor  the  time  to  devote  to  such  experiments. 
A  view  of  one  of  the  tables  in  the  schoolroom  is 

shown  in  Fig.  1.  The  equipment  is  simple — plain  tables, 

chairs,  an  assortment  of  machinists'  scales,  inside  and 
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FIGS.  3  TO  5.     MEASURING,  RECORDING  AND  SKETCHING
 

Fie.  3— E.xamole  of  line  mea-wrinff.      Fi,'.    4— Chart  for  recording  measurements.     Fig.  5— Sample  of  work  in  sketchin
g 
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PIG.  8.    LECTURE  ON  READING  SIMPLE  DRAWINGS 

outside  calipers,  micrometers  and  plug  and  limit  gages. 
Two  of  the  students  from  the  earlier  classes,  having 

shown  capabilities  as  instructors,  are  now  in  charge  of 
the  class  room.     The  lessons  of  instruction  follow: 

Step  1. — Explanatory  lecture  on  the  scale. 
Step  2.— Drawing  lines  and  measuring  same  within 

limits  of  Ks  inch. 
Step  3. — Drawing  lines  and  measuring  same  within 

limits  of  ̂ 2  inch. 
Step  4. — Measuring  cold-rolled  stock  for  lengths 

and  diameters,  using  both  scale  and  calipers.  Limits 
yU  inch. 

Step  6. — Measuring  sample  pieces,  getting  length, 
bore  and  outside  diameters  in  sixty-fourths,  using 
scale,  inside  and  outside  calipers. 

Step  6. — Lecture  on  micrometer;  handling  of  same 
on  work  and  reading  the  scale. 

Step  7. — Practice  in  measuring  cold-rolled  stock, 
using  scale  and  micrometer,  and  inserting  dimension 
on  blueprints  provided. 

Step  8. — Measuring  sample  of  irregular-shaped 
pieces,  using  scale  for  length,  calipers  and  microm- 

eters for  inside  and  outside  diameters. 
Step  9. — Sketching  plug  gage,  milling  cutter  and 

snap  gage;  inserting  dimensions  in  thousandths; 
use  of  thickness  feelers. 

Step  10. — Measuring  standard  threads;  calipering 
drill  sizes;  gaging  tapped  holes  and  selecting  ma- 

chine screws  to  fit  same;  using  depth  gage;  insert- 
ing dimensions  as  indicated  on  drawing. 

Step  11. — Lecture  and  practice  in  reading  draw- 
ings; display  and  lecture  on  machinists'  hand  tools, the  uses  of  files,  etc. 
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Few  women  know  anything  about   fractions  of  the 

FIG.  9.     MAKING  THE  PIECES 

inch  below  quarters  and  many  do  not  know  even  this. 
The  instructor  at  the  blackboard,  Fig.  2,  explains  how 
the  first  chalked  figure  A  represents  one  inch  on  the 

wooden  scale  which  she  holds  in  her  hand,  and  that  in 
this  instance  the  inch  is  divided  into  halves.  Further 

explanation  regarding  the  charts  B,  C,  etc.,  is  given 

in  respect  to  quarters,  eighths,  etc.,  and  they  are  then 
practiced  individually  on  fractions  of  an  inch  from  the 
chart.     The  classes  never  exceed  more  than  five  girls. 

Various  stages  of  work  at  the  tables  in  learning  to 

use  the  machinists'  measuring  tools,  interspersed  with 
lectures,  follow.  Lesson  2,  Fig.  3,  is  on  ruling  50  lines 

on  a  piece  of  paper,  and  measuring  their  lengths;  the 
work  is  checked  by  the  instructor  and  the  mistakes  cor- 

rected by  the  student.  This  lesson  is  followed  by  ex- 
ercises in  the  use  of  calipers  and  similiar  devices  for 

measuring  the  length,  diameter,  etc.,  of  pieces  of  cold- 
rolled  stock.  These  measurements  are  recorded  by  the 

student  on  a  blueprint  having  blank  spaces  for  the  fig- 
ures. Fig.  4,  and  which  is  a  standard  shop  blueprint 

form.  This  practice,  amplified  by  suitable  explanations, 
affords  the  student  knowledge  of  reading  a  blueprint. 

A  lecture  on  the  use  of  and  on  reading  the  microm- 

eter caliper  is  the  sixth  step,  after  which  comes  prac- 

tice in  using  the  micrometer,  checking  the  measure- 

ments with  a  scale  at  the  start,  and  transferring  meas- 
urements made  with  the  inside  calipers  to  the  microm- 

eter for  reading. 

GRINDING  REAMER  BLADES FIG.    11.      TOOL-GRINDING    DEPARTMENT 
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FIGS.  12.  TO  14.      WORK  ON  THE  GRINDING  MACHINE,  LATHE  AND  TURRET  LATHE 

Sketching  and  dimensioning  a  few  simple  parts,  as 

shown  in  Fig.  5,  is  given  to  gradually  increase  the  stu- 

dent's knowledge  of  reading  drawings.  Another  set  of 
simple  machine  parts,  Fig.  6,  is  provided  for  measuring 
more  complex  pieces,  as  well  as  practice  in  the  use  of 
thread  gages  and  sorting  machine  screws  to  fit  the  dif- 

ferent sizes  and  depths  of  holes;  this  is  covered  by  the 
measurement  chart  shown  in  Fig.  7.  Instruction  in  the 
use  of  the  bevel  protractor  has  lately  been  added  to  the 
course,  and  is  intended  for  the  use  of  those  who  will  be- 

come shop  inspectors.  Between  the  lessons  are  lectures 
on  reading  standard  shop  drawings.  Fig.  8,  and  it  has 
been  found  advantageous  to  use  samples  of  the  parts 
that  they  represent  together  with  the  drawings  so  as 
to  insure  a  clearer  understanding. 

Kinds  of  Shop  Work  Performed 

Women  were  first  used  in  the  main  shop  office  to  re- 
place the  men  who  were  called  by  the  draft,  after  which 

it  was  but  a  short  step  to  extend  their  services  to  the 
offices  of  the  various  foremen  and  inspectors  throughout 
the  shops  as  timekeeper  and  for  crediting  finished  work 
for  premium  payments.  Women  had  been  employed  in 
these  positions  for  some  time  before  the  school  was 
started  for  training  the  shop  workers. 

It  has  been  more  convenient  to  introduce  women  into 

the  machine  work  of  some  of  the  shops  than  it  has  been 
into  others;  Fig.  9  illustrates  a  department  having  the 
largest  percentage  of  women.     They  are  employed  on 

the  simple  engine-lathe  and  milling-machine  operations. 
One  of  the  toolrooms  employs  a  number  of  women  on 

light  grinding  operations,  much  of  the  work  being  repet- 
itive. The  reamer  blades  being  ground  in  the  machine 

shown  in  Fig.  10  are  an  example  of  this  kind.  On  this 
job  two  machines  are  working  side  by  side,  one  grind- 

ing one  face  and  the  other  finishing  the  parts. 
A  general  view  of  the  shop  where  many  of  these  tool- 

grinding  operations  are  done  is  shown  in  Fig.  11  and 
proves  that  the  work  that  the  women  do  is  not  confined 
to  simple  parts.  Some  of  them  are  operating  internal 
grinders.  The  one  working  on  this  type  of  machine. 
Fig.  12,  is  grinding  a  clutch  part,  each  of  which  she 
must  center  in  the  chuck;  in  this  case  she  is  using  a 
piece  of  chalk  to  mark  the  high  side. 

A  machine  for  milling  the  rack  on  chuck  jaws,  Fig. 

13,  is  also  operated  by  a  woman,  who  incidentally  is  earn- 
ing about  as  good  a  premium  as  a  man,  althougn  she 

has  only  been  on  this  work  a  short  time.  The  scrolls 
for  these  chucks  are  cut  on  a  Gisholt  turret  lathe, 
which  is  also  woman  operated,  Fig.  14.  It  is  evident 
that  while  the  women  are  not  afraid  of  the  cutting 
oil  which  is  necessary  for  these  machines,  they  keep 
themselves  neater  than  a  man  would  under  similar  cir- 

cumstances, by  providing  themselves  with  an  oil-proof 
apron  which  prevents  the  oil  getting  on  their  clothing. 

A  woman  is  cutting  the  teeth  in  the  chuck  bevel  pin- 
ions, Fig.  15,  and  as  these  machines  are  semiautomatic 

she  is  able  to  take  care  of  the  whole  battery.     Others 

FIG.^.   15  TO  17.     GEAR-CUTTING  AND  LAT
HR  OPERATIONS 
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are  likewise  engaged  in  gear-cutting,  Fig.  16,  their  work 
being  supervised  by  a  subforeman  who  checks  it  from 
time  to  time  and  when  necessary  makes  adjustments 

and  setups  of  the  machines,  the  same  as  would  be  done 
were  men  of  similar  skill  working  on  them. 

One  would  naturally  expect  to  find  in  the  Gisholt  shops 
that  women  were  being  used  on  their  own  line  of  turret 
lathes;  this,  is  indeed  a  fact.  Examples  of  these  are 
shown  in  Fig.  17  and  in  the  headpiece,  the  setup  in 
each  case  involving  the  use  of  several  kinds  of  tools. 

The  woman  working  on  the  machine  shown  in  the  head- 
piece is  liandling  a  rather  heavy  piece  and  is  using  the 

micrometer  in  calipering  it  for  width  of  flange,  thus 
utilizing  the  knowledge  which  she  gained  in  regard  to 
the  micrometer  during  her  school  period. 

Hand  Versus  Power  Feeds 
By  Harry  Senior 

On  page  901,  Vol.  49,  Donald  Baker  takes  toolmakers 

to  task  for  not  knowing  the  grains  and  grades  of  wheel 
to  use  on  certain  work,  and  further  he  says  (in  effect) 

that  they  would  not  use  this  knowledge  to  advantage  if 
they  possessed  it,  for  they  would  set  the  wheel  in  too 
deep  and  turn  on  a  fine  feed,  which  would  give  them 

"plenty  of  time  to  sit  back  and  rest." 
It  would  seem  to  me  that  while  they  were  "resting" 

there   would   be   a   fine   opportunity   for   the    foreman. 

who  of  course  knows  all  about  these  things,  to  instill 

into  the  minds  of  these  poor,  benighted  fellows  the 
information  they  lack  to  make  them  toolmakers. 

The  knowledge  of  grains  and  grades  and  their  rela- 
tions to  various  classes  of  work  is  especially  easy  to 

obtain.  Several  large  manufacturers  of  grinding  wheels 

and  machinery  maintain  elaborate  testing  plants  and 
laboratories  and  expend  large  sums  of  money  to  acquire 
information  of  this  sort,  and  when  it  is  obtained  in- 

stead of  bottling  it  up  for  their  own  delectation  they 
spread  it  broadcast  throughout  the  world  in  their 

catalogs,  and  not  infrequently  in  the  columns  of  the 
American  Machinist. 

Anybody  who  has  the  time  and  the  price  to  attend  a 

moving-picture  show  even  for  one  evening,  if  he  will 
send  one-third  of  the  price  of  admission  (for  postage) 
to  any  of  these  manufacturers,  whose  addresses  he  will 
find  in  the  advertising  columns  of  the  aforementioned 

journal,  and  spend  a  little  time  studying  the  books  and 

pamphlets  he  will  receive  in  return,  will  not  need  t\, 
have  the  power  feed  taken  off  his  grinding  machine 
because  he  does  not  know  how  to  use  it. 

I  am  inclined  to  suspect  when  I  hear  of  shops  that 

are  obliged  to  adopt  unusual  or  drastic  methods  to 
combat  the  ignorance  of  their  men  that  the  ignorance 
is  not  altogether  confined  to  the  fellows  in  apron  or 
overalls.  I  certainly  should  not  expect  a  wise  foreman 

in  charge  of  a  gang  of  high-priced  toolmakers  to  take 
away  from  them  a  most  efficient  mechanical  means  of 
expediting  their  work  in  order  to  make  them  do  more. 

If  the  measures  adopted  in  the  shop  mentioned  by 
Mr.  Baker  are  correct,  why  not  take  the  feeds  off  the 
lathe  and  other  tools  where  they  might  be  susceptible 
to  misuse?  Why  not  take  off  the  lead  screw?  Some 

fool  mechanic  might  gear  up  the  lathe  wrong  and  spoil 
his  job.  This  reasoning  is  going  to  lead  us  right  back 

to  the  "stone  age,"  when  the  only  tool  known  was  a 
paving  block  with  a  handle  on  it,  and  even  then  some 

foreman  might  want  to  take  the  handle  out  so  the  work- 
man could  not  rest  his  arm  while  pounding. 

I  have  never  had  the  opportunity  to  become  closely 
acquainted  with  any  of  those  toolmakers  who  do  not 
know  the  rudiments  of  their  business.  To  be  sure 

I  have  seen  many  fellows  who  said  they  were  tool- 
makers,  especially  during  the  last  three  or  four  years, 
but  if  I  believed  everything  that  anybody  told  me 

(particularly  salesmen)  I  might  be  curator  of  the 
greatest  museum  of  obsolete  mechanical  devices  in  the 

world — if  the  money  held  out. 
I  have  had  charge  of  the  activities  of  men,  even 

toolmakers,  for  some  years,  and  I  have  learned  to 
distrust  the  applicant  for  work  whose  former  employer 

was   a    "d   d   fool"    or   a    "son-of-a-gun,"    for    I    am 
pretty  certain  that  I  am  going  to  qualify  for  one  or 
both  of  these  classes  myself  if  I  hire  him.  On  the 
other  hand  if  I  were  looking  for  a  foreman  I  should 
hesitate  before  employing  one  who  had  never  had  other 

than  "ignorant,"  "careless"  and  "sloppy"  workmen  un- 

der his  supervision,  for  fear  that,  my  fellows  ("my" 
is  an  expression  of  comradeship,  not  ownership)  who 
now  constitute  quite  an  intelligent  and  painstaking 
hunch  would  degenerate  into  ignorance,  carelessness  and 

sloppiness  until  they  had  reached  the  level  of  mediocrity 

that  marked  the  upper  range  of  the  new  foreman's 
mental  vision.  I  have  known  many  toolmakers  who 
are  ignorant  of  some  of  the  things  that  make  a  man  a 

toolmaker;  indeed  I  have  at  times  suspected  that  there 
v/ere  points  that  had  escaped  my  own  observation,  but 
when  I  come  across  one  who  evinces  a  desire  to  add 

to  his  knowledge  I  try  to  teach  him  what  I  can  and  learn 
from  him  some  of  the  things  I  have  overlooked. 

If  the  men  in  a  shop  are  not  up  to  the  mark  in 

efficiency  or  if  that  mark  is  set  too  low  it  is  the  duty 
of  the  foreman  to  take  his  feet  off  the  desk,  lay  aside 

his  cigar  and  teach  them.  In  the  case  under  discus- 

sion it  was  plainly  the  foreman's  duty  to  instruct  them 
in  the  proper  use  of  grinding  machines,  not  to  partly 
disable  the  machines  and  leave  the  men  to  find  out 

why.  If  the  foreman  was  unable  to  do  this  he  was 

not  a  foreman,  no  matter  what  they  called  him.  I  am 
a  firm  believer  in  the  aphorism  attributed  either  to 

Napoleon  or  somebody  else — I  don't  remember  which — 
"Incompetent  armies  are  commanded  by  incompetent 

generals." 
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Efficiency  in  the  Core  Room 
By  J.  B.  CONWAY 

l> 

It  is  the  purpose  of  this  article  to  set  forth  facts 
established  by  experiment  and  practice  in  the 
hope  that  the  small  foundry  operator  may  bene- 

fit by  them.  Those  who  are  having  difficulties 
in  the  core  department  may  find  helpful  ideas  to 
assist  them  in  solving  their  problems.  The  con- 

clusions reached  are  the  result  of  an  investiga^ 
tion  into  conditions  of  efficiency  and  production 
in  a  Southern  factory  and  the  remedies  applied. 

CONDITIONS  prevailing  in  a  Southern  factory, 
which  included  among  its  departments  both  iron 
and  brass  foundries,  each  having  its  own  core 

room  and  other  supplementary  departments,  compelled 
my  being  called  to  investigate  them.  About  250  men 
were  employed  in  the  plant,  and  the  foundry  and  core 
departments  required  25  workmen,  including  the  fore- 

men. On  the  whole  the  factory  was  new,  modern  and 
thoroughly  equipped,  but  particular  attention  had  been 
given  the  machine  shop  while  the  foundry  had  been 
somewhat  neglected.  This  was  discovered  after  a  care- 

ful investigation  and  was  the  cause  of  the  foundry  not 
being  able  to  properly  produce  the  material  necessary 
to  supply  the  machine  shop.  Another  serious  draw- 

back was  labor  trouble,  which  had  been  encountered 
some  time  previously  when  the  management  endeavored 
to  put  the  department  on  piece  work.  This  was  later 
overcome  as  will  be  explained  further  along. 

Conditions  in  the  foundry  were  adjusted  to  enable  it 
to  secure  greater  production,  but  it  was  soon  found  that 
the  core  department  was  unable  to  supply  a  sufficient 
quantity  of  cores  to  maintain  long  runs  without  inter- 

ruption. A  survey  disclosed  a  general  lack  of  super- 
vision. 

Divided  Responsibility 

The  foundries  were  trying  to  operate  under  two  fore- 
men, one  of  whom  was  foreman  of  the  iron  foundry  and 

pattern  shop  as  well  as  part  of  the  core  room.  There 
was  no  systematic  method  of  making,  baking,  handling 
or  storing  cores;  congestion  was  everywhere  in  evi- 

dence, and  there  were  no  adequate  checking  and  record- 
ing facilities.  There  was  also  insufficient  small  equip- 

ment and  oven  capacity  for  baking  the  cores.  The  em- 
ployees were  careless  and  there  was  constant  labor  agi- 

tation by  those  affiliated  with  unions. 
These  evil  effects  were  manifested  in  delays  due  to 

.shortage  of  cores  and  bad  work  generally.  There  was 
antagonism  between  the  workmen  and  foremen  of  the 
core  room  and  foundry,  and  ill  feeling  on  the  part  of 
the  molders,  who  v/ere  often  compelled  to  stand  losses 
due  to  improperly  made  cores  whereas  the  core  makers 
received  payment  for  everything  marked  up  on  their 
job  tickets. 

Although  contrary  to  the  usual  procedure  in  such 
cases  the  first  measure  taken  was  to  establish  piece 
prices,  and  while  this  task  was  rendered  more  difficult 
by  the  fact  that  the  deplorable  conditions  upon  which 
the  successful  operation  of  the  wage  payment  system 

depended  were  not  given  first  attention,  success  finally 
rewarded  our  efforts.  Much  detail  study  was  given  to 
the  various  jobs,  a  half  day  sometimes  being  devoted  to 
analyzing  the  several  elements  entering  into  the  making 
of  a  core  the  actual  making  time  of  which  was  only  J 
min.  As  the  rate  setting  progressed  a  considernble 
saving  was  being  effected,  in  some  instances  as  much 
as  50  to  75  per  cent.  When  the  workmen  had  become 
accustomed  to  the  new  prices  there  was  a  tendency  to 
rush  the  work  unnecessarily,  resulting  in  poorly  made 
cores,  but  this  trouble  was  eventually  overcome. 

It  soon  developed  that  one  of  the  foremen  was  not  in 
sympathy  with  the  policies  of  the  management  and  was 
distrustful  of  efficiency  work  in  general.  His  antagon- 

ism was  carried  to  such  an  extent  that  workmen  re- 
ported that  they  had  been  instructed  to  hold  back  when 

time  studies  were  being  taken,  and  on  entering  the  core 
room  in  the  morning  after  the  night  crew  had  left  I 
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found  conditions  chaotic.  Quite  often  the  cores  made 
the  previous  day,  and  which  were  sorely  needed,  were 
damaged  until  unfit  for  use.  Curiously  enough  the 
foreman  could  never  account  for  the  damage  nor  did 
he  make  any  endeavor  to  prevent  its  recurrence. 

Prior  to  starting  a  night  crew  the  cry  went  up  for 
new  core  ovens,  as  it  was  contended  that  the  ones  in  use 
were  not  large  enough  to  meet  the  demand  put  upon 
them  and  that  it  would  be  necessary  to  work  a  night 

shift.  There  were  three  of  these  ovens  of  the  t5'pe 
shown  in  Fig.  1,  which  is  familiar  to  all  foundry  men. 

The  management  was  reluctant  to  purchase  new  equip- 
ment at  that  time,  and  some  of  us  were  of  the  opinion 

that  the  trouble  was  due  not  so  much  to  the  lack  of  ca- 

pacity as  to  the  lack  of  something  else. 
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Procuring  a  recording  pyrometer  it  was  determined 
to  teat  whether  the  ovens  were  being  fired  properly  and 
to  ascertain  the  temperature  at  which  the  cores  were 
baked.  At  this  time  the  attendant  whose  duty  it  was 
to  place  the  green  cores  in  the  ovens  also  attended  to  the 
firing  when  he  thought  it  was  required.  As  coke  was 
used  for  fuel  and  a  forced  draft  was  necessary  it  fre- 

quently happened  that  the  fire  under  one  or  more  of  the 
ovens  died  out,  the  rekindling  of  which  was  attended 
with  loss  of  time  and  production. 

The  pyrometer  terminal  was  located  about  12  in. 
above  the  bottom  shelf  and  the  results  of  the  first  few 
days  of  the  test  are  shown  in  the  follcwing  table: 

Average 
Date  Deg.  V.  Tender 

Feb.  14        406  Regular   attemlant 
Feb.  15       405  Regular   attendant 
Feb.  16       495  Special  attendant 
Feb.   17        515  Special  attendant 
Feb.  19        5fi5  Special  attendant 
Feb.   20        555  Special   attendant 
Feb.  21        535  Special  attendant 

The  average  daily  temperature  without  a  special 
tender  for  firing  was  405.5  deg.  for  the  first  two  days, 

allow  better  ventilation  and  circulation  of  the  hot  air. 

Compared  with  the  total  available  shelf  area  the  old 
plates  of  the  largest  size  gave  only  553  sq.in.  of  baking 
area,  whereas  the  new  style  provided  721  sq.in.,  or  an 
increase  of  30.4  per  cent,  in  capacity. 

On  several  parts  an  increase  in  production  of  from  10 
to  110  per  cent,  was  obtained.  Another  saving  was  ef- 

fected by  the  less  frequent  trips  to  and  from  the  oven. 
The  results  obtained  thus  far  warranted  delay  in  the 
purchase  of  new  ovens.  They  also  indicated  that  the 
limit  had  not  yet  been  reached  and  that  further  in- 

vestigation was  needed. 
The  next  measure  was  to  conserve  and  utilize  the  heat 

that  escaped  from  the  fire  box  by  radiation  from  the 
sides.  A  glance  at  Fig.  1  will  disclose  the  possibilities. 
A  brick  foundation,  outlined  by  the  dotted  lines  in  the 
figure,  was  built  around  the  fire  box  and  up  to  the  oven, 
inclosing  the  box  on  three  sides,  the  front  being  left 
open  to  permit  firing.  The  outside  of  the  ovens  and  the 
top  were  covered  with  metal  lath  and  on  this  was  placed 
a  i-in.  coating  of  asbestos.  By  this  improvement  a  tem- 
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and  for  the  five  succeeding  days  with  a  special  tender 
the  average  was  537.7  deg.  A  noticeable  fact  was  that 
the  daily  fuel  consumption  was  less  for  the  last  five 
days  than  for  the  first  two. 

On  the  first  day  of  the  test  a  plate  containing  147 
cores  of  a  certain  type  was  placed  on  the  lower  shelf 

next  the  fire  box,  and  one  hour  was  required  for  di-ying 
them.  On  the  third  day  the  same  number  of  the  same 
type  was  placed  on  the  second  shelf,  14  in.  from  the 
direct  heat  of  the  fire,  and  they  were  dried  in  55  min., 
although  the  lower  shelf  was  loaded  at  the  time.  In 
the  first  case  a  temperature  of  350  deg.  was  obtained, 
and  in  the  second  525  deg.  A  gain  of  8.33  per  cent, 
in  time  was  effected,  which  was  later  increased  to  33.3 
per  cent. 

On  another  job  which  required  4.72  min.  for  making 
the  core  12  were  baked  in  35  min.,  proving  that  they 
could  be  baked  faster  than  they  could  be  made.  This 
particular  job  was  continually  falling  down  because  of 
the  alleged  insufficient  number  of  drier  plates.  After 
this  test  there  were  no  more  delays  on  that  account. 

Rectangular  drier  plates  were  employed,  and  the 
maximum  capacity  of  the  shelves,  on  account  of  their 
semicircular  shape,  could  not  be  realized.  A  casting 
of  the  shape  indicated  in  Fig.  2  was  made  and  used  for 
certain  types  of  cores,  the  cliaracter  of  which  per- 

mitted them.    These  new-style  plates  were  perforated  to 

perature  of  800  deg.  was  obtained  and  held  with  com- 
parative ease,  and  1000  deg.  could  have  been  reached 

had  the  fire  box,  which  was  of  cast  iron,  been  able  to 
withstand  the  intense  heat  necessary.  However,  as  800 
was  suflScient  for  the  purpose,  it  was  not  deemed  advis- 

able to  go  to  further  expense.  The  cost  of  the  work 
on  the  ovens  was  approximately  $30  an  oven. 

Fuel  Consumption  Reduced 

About  200  lb.  of  coke  a  day  of  10  hours  had  been 
required  per  oven,  which  amount  was  now  reduced  by 
50  per  cent.  At  the  same  time  the  temperature  was 
increased  35  to  40  per  cent,  and  maintained  between 
500  and  650  deg.  on  the  lower  shelf  during  the  entire 
day.  The  recording  pyrometer  faithfully  registered 
every  change  in  temperature  and  also  acted  in  a  measure 
as  a  check  on  the  attention  given  by  the  tender. 

In  order  to  assist  the  oven  tender  a  timing  device  was 
constructed  and  is  shown  at  the  right  of  the  oven  in 
Fig.  1.  It  consisted  of  sheet  metal  painted  black,  with 
white  hands  on  the  dials  and  white  figures.  The  time 
indicated  was  that  at  which  the  cores  were  due  to  be 

dried  sufficiently  for  use,  and  was  obtained  from  tabu- 
lated records,  an  analysis  of  these  records  proving  be- 
yond question  that  the  baking  could  be  paid  for  on  a 

premium  or  bonus  basis.  It  was  then  being  handled  on 

a  day-work  basis. 
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At  the  time  these  investigations  and  observations 
were  being  conducted  other  conditions  demanded  at- 

tention. Mention  has  been  made  that  there  was  lack  of 

system.  The  reader's  attention  is  invited  to  the  layout 
of  the  department  shown  in  Fig.  3.  This  was  the  gen- 

eral arrangement  at  the  beginning,  minus  a  miscel- 
laneous collection  of  empty  barrels  and  boxes,  scrap 
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wires,  cores,  etc.  Some  of  these  articles  were  employed 
as  benches  for  holding  finished  cores  while  the  re- 

mainder rendered  no  service  except  to  detract  from  the 
appearance  of  the  department. 

While  the  general  arrangement  does  not  warrant  con- 
demnation at  first  glance  it  should  be  remembered  that 

there  were  two  foremen  and  that  there  were  times  when 
serious  differences  of  opinion  arose.  This  together  with 
the  separation  of  the  workmen  produced  a  disagreeable 

spirit  that  created  serious  difficulties.  Another  objec- 
tionable feature  was  that  no  facilities  were  afforded  for 

maintaining  a  check  on  either  the  daily  output  or  cores 
in  stock  and  any  one  had  access  to  the  finished  product. 

The  arrangement  shown  in  Fig.  4  was  finally  adopted 

and  proved  beneficial  to  both  employees  and  manage- 
ment. A  change  of  foremen  placed  the  responsibility 

upon  one  man  and  tended  to  promote  harmony  among 
the  men  besides  increasing  the  output  at  an  appreciable 
reduction  in  cost.  A  partition 
of  wire  netting  was  built  in 

the  room  and  completely  sep- 
arated the  core  makers  from 

the  ovens  and  the  finished 

product. 
Upon  completing  a  plate  of 

cores  the  workman  placed  it 

on  a  shelf  just  inside  the  par- 
tition, from  where  it  was 

taken  by  the  tender  and  placed 

in  the  ovens.  This  arrange- 
ment produced  a  further  in- 

crease in  output,  owing  to  the 

saving  in  time  over  the  former  practice  of  each  man  be- 
ing his  own  "errand  boy." 

No  correct  record  of  the  quantity  of  cores  made, 
baked  and  stored  was  at  hand,  and  it  was  apparent  that 
little  attention  had  been  given  the  matter  from  the 
standpoint  of  economical  production.  Each  workman 
was  paid  in  accordance  with  the  records  on  his  job 

ticket,  regardless  of  whether  or  not  the  cores  were  de- 
fective. 

A  form  for  a  daily  record  of  actual  conditions  was 
designed  and  is  shown  in  Fig.  5.  This  report  was  in 
service  only  a  few  days  when  the  management  was  able 

to  ascertain  where  the  trouble  lay.  For  instance,  it  was 
found  that  a  great  number  of  cores  were  being  broken 
at  or  in  the  oven,  and  investigation  disclosed  that  the 
oven  doors  were  out  of  alignment  and  would  stick  in 
opening  and  closing,  resulting  in  the  toppling  over  of 
the  entire  number  of  cores  on  a  plate. 

It  may  be  wondered  why  it  was  necessary  to  introduce 
this  form  before  discovering  the  defect  in  the  ovens,  so 
it  may  be  said  here  that  the  trouble  was  known  prior  to 
this,  but  it  required  some  concrete  information  to  be 
presented  to  the  "boss"  before  definite  action  could  be taken. 

Time  Wasted  on  Defective  Cores 

Defective  cores  were  baked,  consuming  time  and 
space,  and  the  core  maker  was  paid  for  them.  Cores 
had  been  removed  before  they  were  properly  dried,  with 
the  result  that  they  were  so  soft  that  they  would  not 
support  their  weight  when  placed  in  a  mold.  At  other 
times  they  were  left  too  long  before  being  dried  and 
were  air  hardened,  a  tough  skin  being  formed  which  re- 

sulted in  the  center  remaining  soft  after  the  core  was 
dried.  As  the  report  was  examined  daily  and  any  ab- 

normal conditions  investigated  the  situation  soon  began 
to  clear  up. 

The  workmen  were  paid  for  everything  except  cores 
having  defects  for  which  the  maker  was  responsible. 
Cores  were  inspected  before  being  placed  in  the  oven 
and  defective  ones  removed  where  possible,  but  with  20 
to  140  on  a  plate  it  was  not  advisable  to  remove  all  that 

might  be  broken,  as  to  do  so  would  have  meant  spoil- 
ing perhaps  many  more.  The  oven  tender  was  trained 

to  inspect,  and  together  with  the  foreman,  covered  the 
inspection  nicely. 

The  clerk,  who  was  added  to  take  care  of  the  clerical 
work  of  the  foundries,  also  kept  a  record  of  the  work  of 
the  core  department.  Before  the  clerk  was  installed  the 
foremen  were  burdened  with  clerical  work  which  they 
were  not  qualified  to  perform  in  connection  with  their 
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PIG.  6.     THE  SCHEDULE  BOARD 

other  duties.  More  aatisfettory  nesnlts  were  noted  as 

soon  as  the  clerk  took  over  this  -work;  incr^sed  output 
from,  and  discipline  in  the  depwtments  were  also 
achieved. 

By  this  time  sufficient  progress  had  been  made  with 
the  time  studies  and  other  development  work  to  war- 

rant a  scheduling  system  baised  on  facts,  and  a  board. 

Fig.  6,  large  enough  to  embrace  the  records  of  both 
foundries  and  the  core  department,  was  made.  This 
board  was  laid  out  on  a  sheet  of  celluloid  24  x  50  in. 
and  about  t^  in.  thick.  The  ruling  was  first  made  in 

pencil,  then  the  lines  scratched  in  with  a  scriber  and 
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afterward  gone  over  with  ink  to  make  a  permanent 
record.  Any  lettering  or  figuring  subject  to  change  is 
put  on  in  pencil. 

The  daily  entries  were  made  with  pencil  and  erased  at 
the  end  of  each  period,  usually  monthly,  after  they  had 
been  transferred  to  a  permanent  record  sheet  which 
was  a  duplicate  of  the  board.  By  this  means  of  record- 

ing the  daily  progress  it  was  possible  to  check  the  cores 
made  with  the  castings  made  and  also  to  tell  at  a  glance 
whether  it  would  be  necessary  to  make  any  alteration 
in  the  usual  program  in  order  to  maintain  the  schedule. 

Finally,  to  maintain  future  records  that  would  be  re- 
liable, an  instruction  sheet  to  be  used  in  conjunction 

with  the  piecework  schedule  sheet,  which  had  been  in 
operation  throughout  the  factory,  was  designed.  This 
isheet  is  self-explanatory  and  contains  all  the  informa- 

tion necessary  for  a  beginner  to  perform  the  operation 
of  making  a  core,  and  also  supplies  the  information  nec- 

essary for  planning  the  work.    It  is  as  follows: 

Operation  El. — Bottom  core  for  IJ-in.  angle-valve  body.  Ma- 
terial— Sand  and  compound  of  the  following  proportions:  One- 

halt  sharp  sand,  one-half  molding  sand  (new)  mixed  and  tem- 
pered with  compound  made  of  equal  parts  glutrin  and  water. 

Riddle  mixture  thoroughly  until  well  tempered.  Operation — 
Make  one  bottom  core.      Part   1440.      Department  1300. 

Description  of  suboperation.  Set-Up — Procure  necessary  tools 
and  supplies  to  perform  work.  (Note- — Keep  sand  well  tem- 

pered and  do  not  work  too  dry  nor  too  wet.)  Set-Up  Time — 1-5 
min.  Tools  Used — Core  box  1440;  sand;  parting;  vent  wire; 
bench  brush  ;  mallet ;  strike  off  ;  adjustable  clamp  ;  supply  Z-  and 
3i-in.  wire:  drier  plate,  7  x  12  in. 

Suboperation  1. — Brush  box  thoroughly  and  see  that  no  sand 
or  parting  remains  in  grooves :  use  vent  wire  when  necessary 
to  clean  grooves  and  corners  ;  dust  parting  on  both  halves,  place 
together  ;  insert  loose  piece  and  clamp.  Tools  Used — Brush  and 
parting.     Time  Allowed — 30  seconds. 

Suboperation  2. — Fill  box  with  Sand,  using  quick,  firm  stroke 
while  filling :  fill  from  both  openings  ;  have  foreman  inspect  first 
few  cores  made  to  determine  if  sand  is  properly  tempered  and 
cores  tamped  pi'operly  before  completed.  Tool  Used — Wood  tamp- 

ing stick  f  in.  in  diameter.     Time  Allowed — 35  seconds. 
Suboperation  3. — After  box  is  filled  place  one  3J-in.  wire  in  sand 

through  top  opening  of  box  ;  All  box  to  level  with  sand  and  strike 
off  flush  :  run  vent  wire  through  core  within  1  in.  from  bottom  : 
repeat  this  operation  through  side  opening,  using  3-in.  wire.  Tool 
Used— One   strike-off  stick.      Time   Allowed — S.'i   seconds. 

Suboperation  4. — Turn  box  over  and  rap  lightly  with  mallet : 
release  clamp  and  remove,  placing  clamp  at  right  side  for  con- 

venience ;  withdraw  loose  piece :  draw  both  halves  of  box  apart, 
taking  care  that  box  rests  level  on  bench  plate  and  that  halves 
are  pulled  straight,  otherwise  core  may  break.  Tool  Used — One 
mallet.     Time  Allowed — 25  seconds. 

Suboperation  6. — Remove  drier  plate  to  oven  when  filled  and 
bake  cores  until  thoroughly  dry ;  refer  to  time  sheet  and  set 
time  dial  on  oven  to  the  time  at  which  cores  should  be  dried. 
Keep  oven  heat  at  not  less  than  500  deg.  and  not  to  exceed  650 
deg.  Remove  when  baked  to  cleaning  bench  to  be  cleaned  and 
assembled   with   top  core. 

Time  allowed  for  baking  is  as  follows  when  temperature  Is 
maintained  at  500  deg.:  Shelf  1.  25  min.;  shelf  2,  40  min.;  shelf 
3,  1  hour  7  min.;  shelf  4,  2  hours;  shelf  5,   3   hours  54  minutes. 

Average  time  for  baking  one  core,  3  hours  24  minutes. 
Time  allowed  for  making  one  core,  1   hour   25   minutes. 
Total  time,   4  hours  49  minutes. 
Number  required  per  hour,  48  :  per  day,  480. 

To  summarize.  The  several  forms  and  the  schedule 

board  made  for  better  conditions  in  general,  inasmuch 
as  the  records  were  so  interdependent  that  it  was  nec- 

essary to  maintain  a  high  degree  of  efficiency  in  the 
various  phases  of  manufacture  and  organization  in 
order  that  each  phase  might  function  properly.  If  any 
one  should  be  out  of  synchronism  with  the  others  it 
meant  that  all  would  be  affected  to  the  same  extent. 
Under  these  circumstances  deviations  from  normal  con- 

ditions can  be  more  readily  noticed  and  measures  taken 
to  correct  the  trouble  than  if  no  such  methods  were 
available. 

Further  the  cost  department  was  enabled  to  obtain 
records  for  obtaining  the  cost  of  cores,  and  conse- 

quently the  complete  cost  of  castings,  which  had  not 
been  possible  previously. 

As  the  workmen  became  accustomed  to  piecework  and 
the  system,  their  general  demeanor  improved,  their 
methods  became  more  accurate  and  the  work  was  accom- 

plished with  greater  speed.  The  foremen  evinced  more 
interest  in  their  work,  for  the  reason  that  they  had 
more  time  to  give  to  it,  and  they  also  realized  that  for 
either  department  to  fall  down  meant  a  loss  in  the  one 
depending  on  them  for  stock.  All  concerned  were  soon 
interesting  themselves  in  the  development  work  and 
valuable  suggestios  came  from  some  who  had  hitherto 
expressed  contempt  for  any  system  whatever. 

Chuck  Grip  for  Collars,  Etc. 
By  G.  H.  Roberts 

Northampton,    England 

A  simple  little  grip  which  will  be  found  a  handy  addi- 
tion to  the  vertical-boring  and  facing  machine  kit  is 

here  illustrated.  It  enables  small  articles  such  as  collars, 
bolsters,  etc.,  to  be  quickly  and  effectively  set  and  held. 
It  can  also  be  applied  to  the  lathe  chuck.  The  grip  con- 

sists of  a  short  length  of  mild-steel  bar  A,  of  a  diameter 
equal  to  that  of  the  chuck  register  E,  drilled  and  recessed 
as  at  B  to  give  clearance  to  drill  and  provide  accommo- 
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CHUCK  GRIP  FOR  COLLARS 

dation  for  the  work,  the  recess  diameter  being  slightly 
greater  than  that  of  the  job.  Three  flats  C  are  then  cut 
to  form  meeting  faces  for  the  dogs  F,  after  which  the 
grip  is  split  by  a  saw  cut  D  midway  between  two  of  the 
flats.     The  widths  of  a  single  saw  blade  will  do. 

In  using  the  grip  two  of  the  dogs  are  screwed  up  to 
it  and  should  be  chalk-marked  by  the  operator  to  in- 

dicate that  they  are  thus  permanently  set  for  the  work 
in  hand,  the  remaining  dog  being  solely  utilized  to  hold 
or  free  the  work. 

To  obtain  an  effective  grip  the  dog  opposite  the  slot 
must  always  be  one  of  the  first-named.  Likewise  a 
three-jawed  chuck  is  more  suitable  than  a  four,  but  the 
grip  can  be  applied  as  readily  to  the  latter  if  the  split  is 
made  between  one  of  the  flats  and  one  of  the  dogs  at 
right  angles  to  this  used  for  pressing  up. 
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Steel-Mill  Roll  Shop 
on  the  Pacific 

Coast 
By  FRANK  A.  STANLEY 

The  roll-mill  department  of  a  large  steel 
plant  making  mill  rolls  of  cast  iron,  cast 
steel  and  chilled  iron  for  rolling  merchant 
bar  in  various  sections  is  the  topic  of  this 
article.  In  the  description  that  follows 
data  is  given  on  the  finishing  of  different 
kinds  of  rolls,  the  types  of  tools  used  and 
the  speeds  and  feeds. 

THE  views  presented  in  this  article  illustrate  the 
equipment  and  methods  of  the  roll  shop  at  the 
steel  plant  of  the  Judson  Manufacturing  Co., 

Oakland,  Calif.  A  general  view  in  the  roll  shop  is 
shown  in  Fig.  1,  which  gives  a  fair  idea  of  some  of  the 
equipment  for  roll  turning.  The  illustration  also  shows 
the  overhead  trolley  and  hoist  system  for  handling  rolls 
in  and  out  of  the  lathes  and  for  moving  them  from 
one  department  to  another. 

There  are  three  kinds  of  rolls  handled  here,  namely 
chilled  iron,  cast  steel  and  adamite,  the  latter  being 

most  commonly  used  for  making  square  and  round  mer- 
chant bar.  The  journals  are  turned  before  the  roll  is 

placed  in  the  grooving  lathe,  where  it  runs  on  its  own 
necks  or  journals  while  it  is  being  turned  to  diameter 
and  grooved  to  correspond  to  the  other  rolls  in  the  set. 

The  rolls  illustrated  are  nominally  10  in.  in  diameter. 
Actually  they  measure  as  follows :  Bottom  roll,  lOJ  in. ; 
middle  roll,  lOi  in.;  top  roll,  lOil  in.  As  the  rolls  are 
geared  together  this  difference  in  diameters  gives  the 
top  roll  a  slightly  faster  surface  speed  than  the  middle 
roll;  similarly  the  latter  has  a  faster  surface  speed  than 
the  bottom  roll.  This  is  to  produce  a  stretching  effect 
upon  the  top  of  the  bar  being  rolled  so  that  it  will  tend 
to  throw  the  bar  down  to  the  floor  plate  as  it  passes 
through  the  rolls  and  prevent  it  from  curling  upward 
with  what  would  more  than  likely  prove  disastrous 
results. 

This  difference  in  roll  diameters  is  a  factor  that  the 

roll  turner  must  bear  in  mind  in  finishing  a  new  roll  for 
an  old  set  or  in  making  a  new  set  complete.  Likewise 
in  regrooving  a  roll  or  in  making  a  new  one  he  must  also 

take  into  consideration  the  amount  of  wear  on  the  others 
in  the  set,  and  all  of  his  work  must  be  done  with  a 
view  to  matching  up  his  groove  surfaces  correctly,  both 
as  to  section  through  the  groove  and  as  to  diameters  at 
all  points.  Otherwise  results  when  the  roll  goes  into  the 
mill  will  be  entirely  unsatisfactory  and  the  work  will 
require  doing  over. 

Fig.  2  illustrates  typical  forms  of  tools  for  use  in  th? 

roll  lathe..  One  square-nose  tool  is  shown  in  operation  on 
the  roll,  another  is  seen  immediately  in  front  of  the  tool 
clamp.  Also  a  large  half-round  forming  tool  is  shown 
in  the  same  view,  and  in  Fig.  3  a  considerable  number 
of  tools  of  various  shapes  will  be  seen.  These  are  all  of 
course  made  to  accurate  templets. 

The  grooving  tools  are  mostly  about  1  in.  thick,  and 

in  the  majority  of  cases  are  made  of  Jessop's  stefel.  As 
will  be  understood  from  Fig.  2  they  are  held  down  in 
place  rigidly  and  they  are  supported  by  the  lathe  bed 
right  up  to  the  very  point  of  cutting  to  obviate  possi- 

bility of  spring  and  chatter. 

With  finishing  tools  for  half-round  grooves  the  prac- 
tice is  usually  to  make  them  in  the  form  of  disks,  which 

are  ground  accurately  to  the  diameters  required  and  at 

the  same  time  relieved  slightly  on  the  face.  The  sharpen- 
ing is  a  simple  matter  with  these  disk  tools,  as  the  face 

can  be  ground  as  required  without  affecting  the  diameter 

appreciably  during  the  life  of  the  tool. 
Disk  tools  are  generally  secured  by  placing  them  on  a 

holder  where  they  are  held  by  a  bolt  passing  through  a 
central  hole  in  the  tool. 

Turning  to  the  actual  grooving  of  the  roll,  and  assum- 
ing the  work  has  reacjhed  a  stage  where  the  diameter  is 

■ 

FIG.  1.  A  GENERAL.  VIEW  OF  THE  ROLL  SHOP FIG.  2.  ROLL  IN  THE  LATHE  AND  THE  TOOLS  USED 
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correct  and  the  grooves  must  be  formed  to  match  exactly 
with  the  corresponding  grooves  in  the  mating  roll  above 
it,  let  us  refer  to  Fig.  4,  which  shows  the  roll  to  which 
the  new  one  is  to  be  made  placed  on  the  housings  above 
the  work  in  the  lathe.  The  upper  roll,  being  correct  for 

spacing,  form  and  depth  of  grooves,  constitutes  the  mas- 
ter to  which  the  other  roll  must  be  finished.  It  is  there- 

fore first  set  up  on  the  top  of  the  lathe  housings  and 
adjusted  until  it  is  perfectly  parallel  with  the  lower  roll 
and  it  is  clamped  and  wedged  to  prevent  end  movement 
as  well  as  backward  so  that  further  gagings  from  its 
surfaces  shall  all  be  taken  under  uniform  conditions. 

Fig.  4  shows  the  manner  in  which  the  turner  applies 
his  calipers  to  determine  if  he  has  placed  the  grooves 

properly  in  the  roll.    At  the  same  time  he  has  to  main- 

forms,  etc.  It  is  a  long  job  to  complete  a  set  of  rolls 
and  an  expensive  one  at  best,  for  a  good  many  thousand 
dollars  may  be  easily  invested  in  a  single  set  before  it 
is  finished,  and  if  when  the  work  is  done  there  is  un- 

satisfactory outcome  through  some  fundamental  error 
in  the  shop  there  is  a  still  more  expensive  delay  in 
getting  a  new  set  through  for  operation. 

The  slow  rates  of  speed  used  in  roll  turning  are  well 
known  to  mechanics  familiar  with  mill  work,  but  a 
few  words  may  be  added  here  in  reference  to  this 
phase  of  the  undertaking.  With  the  heaviest  of  roll 
lathes  and  the  most  desirable  of  conditions  in  respect 
to  spindle  drives,  housing  supports,  proportions  of  roll 
necks  and  body  lengths  relative  to  diameter  and  so  on 
it  is  conceivable  that  the  average  speeds  in  the  roll 

FIG.   3.     VARIETY  OF  ROLL-TURNING  TOOLS 

tain  constant  check  by  calipering  to  see  that  he  holds 
to  the  correct  diameter  for  the  bottoms  of  the  roll 
grooves. 

In  the  view  just  referred  to  he  is  checking  the  ac- 
curacy of  the  half-square  groove  in  the  lower  roll  by 

calipering  diagonally  across  each  way  from  the  corre- 
sponding surface  in  the  roll  above. 

It  will  be  understood  that  in  setting  the  upper  roll 
the  turner  makes  allowance  for  the  width  of  gap,  or 
space,  between  the  rolls  when  in  operation  so  that  his 
measurements  across  the  grooves  in  the  pair  of  rolls 
are  for  the  exact  dimensions  that  will  be  maintained 
when  the  rolls  are  later  placed  in  the  mill  for  use. 

Whether  the  grooves  are  square,  round  or  of  other 
form  the  calipers  can  be  applied  as  indicated  to  assure 
the  accuracy  in  the  form  of  the  grooves  and  their  correct 
location  along  the  roll  surface,  for  as  the  form  itself  is 
always  held  at  the  same  time  to  a  templet  which  is  placed 

in  the  groove  from  time  to  time  the  checking  for  posi- 
tion and  relation  to  the  grooves  in  the  roll  above  means 

just  the  calipering  from  opposite  directions  obliquely, 
and  any  offset  of  the  lower  groove  is  revealed  at  once. 

The  foregoing  operations  are  carried  on  satisfac- 
torily only  by  the  application  of  considerable  judg- 

ment and  experience.  The  average  machinist  has  seen 
little  of  the  special  apparatus  used  in  roll  shops,  and 
for  a  time  at  least  he  is  inclined  to  have  difficulty  in 
understanding  the  necessities  of  the  work,  such  as  the 

requirements  of  very  low  turning  speeds  and  conse- 
quent smoothness  of  cut,  the  accuracies  as  to  diameters, 

PIG.  4.  CALIPERING  THE  GROOVES  FOR  ACCURACY 

shop  might  be  increased  somewhat;  but  there  is  ap- 
parently not  the  same  opportunity  to  increase  the  speed 

to  anything  like  the  degree  found  possible  with  the 

general  run  of  shop  work,  owing  to  the  peculiar  con- 
ditions of  the  job  where  the  hardness  of  the  material 

is  a  limiting  factor  beyond  a  certain  speed.  Besides 
the  breadth  the  position  of  the  cut — often  a  consider- 

able distance  from  any  point  of  support — bring  about 
other  limitations  that  necessitate  holding  the  speed 
down  to  a  low  rate. 

The  rate  of  speed  on  cast-steel  rolls  will  average 
about  9  ft.  per  minute  during  the  forming  of  the  broad 

grooves  seen  in  the  work.  Hard  cast-iron  rolls  are 
rotated  at  about  6  ft.  per  minute,  while  chilled  rolls 
are  run  at  4  ft.  per  minute.  With  all  of  these  rolls  it  is 
the  practice  to  use  first  an  old  tool  for  scoring  or  getting 
down  into  the  surface  of  the  work. 

In  connection  with  chilled  roll  work  it  may  be  of 

interest  to  note  the  speed  reduction  between  the  driv- 
ing belt  and  the  roll  as  typical  of  this  class  of  machine. 

The  belt  for  example,  traveling  for  a  certain  cut  on 

a  16-in.  pulley  operates  the  driving  shaft  at  120  r.p.m., 
and  through  triple-gear  reduction  the  spindle  speed  is 
cut  down  to  IJ  turns  per  minute,  representing  a  speed 
reduction  between  the  driving  shaft  on  the  machine 
and  the  roll  itself  of  80  to  1. 

The  rate  of  feed  on  such  a  roll  will  run  say  at  0.003 

in.  per  turn,  so  that  in  cutting  down  about  -^  in.  on  a 
side  some  20  turns  would  be  required,  taking  about 
15  to  20  min.  for  the  depth  specified. 



January  2,  1919 The  Word  is  "Carry  On" 17 

Sales  Engineering  in  the  Export  Field' By  s.  T.  henry 
Vice  President  of  the  Allied  Construction  Machinery  Corporation 

This  paper  strongly  advocates  the  use  of  trained 
engineers  for  salesmen  in  foreign  markets. 
These  men  must  not  only  be  experts  in  the 
mechanical  field  but  should  also  have  a  keen 
commercial  sense  in  order  to  show  prospective 
users  how  American  machinery  and  methods  can 
save  them  money. 

LARGE  and  permanent  export  markets  for  stand- 
ard American  engineering  machinery  can  be 

built  up  abroad  by  the  introduction  of  American 
methods  of  using  such  machinery.  Introducing  Ameri- 

can industrial  methods  abroad  was  a  slow  and  tedious 
process  until  recently,  though  several  large  American 
manufacturers  had  conducted  such  work  with  success. 
They  had  sent  into  various  countries  sales  engineers 
who  were  well  grounded  in  the  use  of  their  machinery. 
While  these  engineers  went  as  salesmen  their  work 
was  to  educate  the  engineers  and  the  industrial  men 
of  other  countries  regarding  American  methods;  they 
had  to  show  these  prospective  customers  why  our  way 
was  the  cheaper  way;  they  had  to  prove  that  the  use 
of  our  standard  machines  would  produce  results  more 
quickly  and  economically  than  special  machinery. 
These  men  worked  under  great  handicaps,  but  they 
made  good.  They  demonstrated  that  it  was  then  highly 
practicable  to  sell  standard  American  machinery  in- 

stead of  merely  taking  orders  that  were  offered  for 
special  machines. 

Change  op  Conditions 

In  the  last  two  or  three  years  conditions  have  changed 
completely.  The  world  has  learned  more  in  that  time 
about  American  engineering  machinery  and  American 
engineering  methods  than  could  have  been  forced  upon 
it  in  a  generation  of  the  most  strenuous  commercial 
efforts.  Engineers  from  everjrwhere  know  the  wonder- 

ful results  our  forces  have  achieved  in  building,  equip- 
ping, and  operating  port  works,  railways,  highways 

and  machine  shops  in  France.  The  world  is  now  ready 
to  adopt  American  industrial  methods. 

This  change  is  demonstrated  by  the  character  of . 
the  inquiries  being  received  by  American  manufac- 

turers of  engineering  machinery  who  have  made  real 
effort  to  obtain  export  business.  The  bulk  of  engi- 

neers from  overseas  do  not  inquire  now  about  the 
technical  details  of  the  machines  only.  They  want  to 
know  how  the  machines  are  used,  and  whether  the 
problems  that  they  have  to  meet  can  be  solved  by 
American  methods.  The  whole  industrial  world  wants 
to  be  educated  in  our  way  of  doing  engineering  work. 

If  the  opportunity  is  handled  right  no  limitations  of 
trade  possibilities  need  be  considered.  The  thing  to  do 
is  to  put  the  work  in  the  hands  of  men  who  are 
thoroughly    schooled   in   American    methods   of   using 

•Presented  before  the  Technical  Publicity  Association,  New York,    Nov.    13,    1918. 

American  machinery.  The.se  men  must  have  commercial 
sense,  and  they  must  know  how  to  deal  with  other 
business  men.  Above  all  they  must  have  the  "know 
how"  of  what  they  are  trying  to  introduce.  They must  be  able  to  sell  ideas,  not  merely  to  take  machinery orders. 

A  few  examples  may  illustrate  how  such  engineer 
salesmen  work.  Take  the  largest  American  manufac- 

turer of  mining  machinery.  This  concern  and  its 
predecessors  have  consistently  followed  for  a  genera- 

tion the  policy  of  using  engineer  salesmen  abroad.  The 
company  has  branch  offices  or  agencies  in  all  countries 
of  the  world  where  mining  and  quarrying  are  done 
to  any  extent.  In  each  of  these  branches  or  agencies 
is  located  one  or  more  engineers  who  have  had  con- 

siderable experience  in  American  methods  of  mining and  quarrying. 

WH.A.T  THE  Men  are  Selling 

These  men  are  actually  selling  drill  holes  in  the  rock 
and  tons  of  ore  in  the  car  instead  of  rock  drills  and 
compressors.  When  a  new  proposition  comes  up  they 
help  to  study  the  conditions  to  be  met  and  advise 
what  equipment  will  best  suit  them.  In  existing  works 
they  go  right  in  and  prove  how  American  machinery 
and  American  methods  will  save  money  compared  with 
what  is  being  used.  When  up  against  cheap  peon  labor, 
in  Mexico,  for  example,  it  is  not  easy  to  get  a  native 
mine  owner  to  substitute  an  expensive  mechanical  plant 
for  plentiful  hand  labor.  He  must  be  shown  that  the 
cost  per  ton  of  ore  brought  to  the  surface  is  less  with 
such  a  plant. 

Work  of  this  kind  is  too  "deep  water"  for  a  com- 
mercial salesman  who  can  readily  switch  from  shoes 

to  millinery.  It  requires  men  who  know  from  experience 
what  the  customer  wants  to  know.  Men  of  these  quali- 

fications become  practically  a  part  of  their  customers' 
organizations. 

Here  is  another  case.  American  sawmill  machinery 
is  used  extensively  in  a  Far  Eastern  country  as  a  result 
of  the  work  of  a  single  American  engineer  salesman. 
This  man  knew  thoroughly  American  method.-  of  cut- 

ting timber,  handling  logs  and  running  sawmills. 
When  he  went  to  this  country  a  few  years  ago  he  was 
totally  unfamiliar  with  its  language.  He  went  out  and 
lived  among  the  timber  operators  where  he  learned 
their  language,  their  customs  and  their  conditions.  He 

did  not  meet  the  peculiar  demands  of  the  local  lumber- 
men for  machinery.  Instead  he  showed  them  how 

American  methods  could  cut  more  and  better  lumber 

for  them  at  less  cost.  These  American  methods  re- 
quired  standard   American   machinery. 

Scarcely  a  logging  or  a  sawmill  job  comes  up  in 
that  country  now  without  this  man  being  consulted. 
His  knowledge  of  the  engineering  side  of  the  business, 
his  keen  commercial  sense  and  his  willingness  to  get 
right  out  on  the  firing  line,  far  outweighed  his  previous 
lack  of  knowledge  of  the  language  and  customs.  No 
commercial  salesman  familiar  with  the  language  and 
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the  customs  of  the  country,  but  lacking  the  engineering 
knowledge  of  the  trade,  could  have  hoped  to  make  good 
at  this  work. 

Numerous  other  examples  of  the  success  of  American 
engineer  salesmen  abroad  could  be  cited,  but  one  more 
in  an  entirely  different  field  should  be  sufficient.  Hand 
labor  is  employed  in  excavating  and  loading  into  small 
cars  quantities  of  a  certain  kind  of  commercial  salt.  The 
material  lies  almost  at  the  surface  in  a  stratum  that 
is  comparatively  uniform  in  thickness  and  character 
over  large  areas  of  level  ground.  The  industry  is 
almost  exclusively  in  the  hands  of  English,  German 
and  native  concerns.  Their  engineers  were  convinced 
that  it  was  impracticable  to  use  anything  except  hand 
labor  in  extracting  the  material  from  tha  ground  and 
loading  it  into  cars.  At  the  same  time  climate  and 
other  conditions  are  such  that  it  is  very  difficult  to 
keep  labor  on  the  job. 

Working  under  these  great  handicaps  the  industry 
became  one  of  the  principal  lines  of  business  of  an 
important  country.  Each  of  the  workings  involves  a 
large  investment  for  an  extensive  refinery  and  for  rail- 

ways leading  from  the  point  of  excavation  to  the 
refinery.  The  limitation  on  production  is  the  amount 
of  material  that  can  be  delivered  to  the  plant.  The 
cost  of  blasting  and  excavating  the  material  also  is  a 
large  part  of  the  total  cost  of  delivering  the  refined 
salt  to  the  dock  for  shipment. 

Result  of  One  Visit 

Based  upon  the  opportunities  thus  presented  an 
American  concern  sent  an  engineer  salesman  to  study 
Ihe  situation,  and  as  a  result  of  the  work  he  has  done 
the  indications  are  that  the  industry  will  be  completely 
changed  so  far  as  field  operations  are  concerned.  The 
market  thus  presented  for  standard  American  equip- 

ment is  a  tremendous   one. 

Wherever  you  find  an  American  sales  engineer 
trained  for  work  in  foreign  fields  you  will  find  him 
introducing  American  methods  in  the  manner  that  these 
examples  illustrate.  At  home  you  will  find  that  the 
executives  who  have  had  experience  with  men  of  this 
caliber  are  convinced  what  overseas  policy  they  must 
follow  to  get  results.  The  ordinary  commercial  sales- 

man will  not  do,  but  the  engineer  salesman  of  proper 
qualifications  is  almost  assured  of  success  in  realizing 
on  the  opportunities  presented  in  foreign  markets  to 
American    engineering-machinery    manufacturers. 

Scarcity  of  the  right  kind  of  men  is  the  one  big 
problem  in  adopting  a  sales-engineering  policy  in  export 
marketing.  So  many  qualifications  are  desirable  that 
an  enumeration  of  them  would  appear  to  reduce  the 
candidates  to  a  very  few.  Just  as  in  domestic  work, 
however,  it  is  rarely  possible  to  find  a  man  who  matches 
up  completely  to  the  requirements  of  the  job. 

It  is  comparatively  easy  to  find  men  who  are  thor- 
oughly grounded  in  American  methods  of  using  any  line 

of  engineering  machinery.  When  these  men  are  sorted 
on  the  basis  of  ability  to  deal  with  business  men  the 
percentage  of  rejections  is  large.  Those  who  do  pass 
this  test  are  nearly  all  eliminated  when  considered  as 
to  their  commercial  sense.  This  does  not  necessarily 
apply  to  their  commercial  experience,  but  rather  to  their 
ability  to  sense  a  commercial  situation. 

The  few  candidates  left  when  these  simple  tests  have 

been  applied  would  nearly  all  be  discarded  because  of 
their  not  knowing  any  foreign  languages.  It  is  fre- 

quently necessary  therefore  to  overlook  this  essential 
qualification  and  send  out  a  man  who  must  learn  the 
language  after  he  has  arrived,  and  any  one  who  goes 
out  thus  handicapped  is  bound  to  have  to  work  under 
great  diflSculties.  The  experience  of  numerous  Ameri- 

can engineering-machinery  manufacturers  has  demon- 
strated, however,  that  such  a  handicap  is  far  less  serious 

than  a  lack  of  knowledge  of  American  methods  of 
using  the  machinery  to  be  marketed. 

Knowing  the  Buyer's  Whims 

This  conclusion  is  heresy  in  the  minds  of  most  people 
experienced  in  regular  commercial  export  trade,  so  it 
might  be  well  to  draw  a  line  between  marketing  abroad 
commodities  of  ordinary  commerce  and  selling  engineer- 

ing machinery.  In  the  one  case  it  is  unquestionably 
necessary  to  adapt  the  commodity  to  the  needs  of  the 
country.  For  example,  it  is  impracticable  to  attempt 
to  substitute  an  American  hatchet  for  a  Cuban  machete. 
It  is  likewise  necessary  for  a  shoe  salesman  to  know 
the  whims  of  the  average  man  and  woman  of  the 
country  in  which  he  is  trying  to  do  business.  But 
antiquated  industrial  and  engineering  methods  are 
much  the  same  the  world  over,  and  when  any  operation 
is  large  enough  to  justify  the  use  of  machinery  instead 
of  hand  labor  the  work  is  nearly  always  in  charge  of 
men  who  can  understand  engineering  arguments.  These 
arguments  are  the  same  everywhere,  but  while  it  is 
a  handicap  not  to  be  able  to  present  them  in  the 
language  of  the  men  to  whom  an  engineer  salesman 

must  talk,  it  is  more  so  not  to  know  what  the  argu- 
ments are. 

The  lack  of  business  qualifications  in  most  American 

engineers  is  a  sad  reflection  on  the  work  of  our  engi- 
neering schools.  It  is  a  fact  that  the  courses  in  these 

schools  tend  to  give  young  men  a  wrong  view  of  the 
commercial  side  of  engineering.  Our  technical  socie- 

ties also  have  overemphasized  the  ethical  side  to  such 
an  extent  that  an  engineer  who  has  anything  to  do 
with  business  loses  more  or  less  of  his  professional 
standing.  This  seems  strange  in  the  light  of  the  fact 
that  engineering  is  after  all  a  matter  of  dollars  and 
cents.  This  attitude  of  engineers  toward  business  is 

probably  a  relic  of  the  old  days  of  pure-science  educa- 
tion, but  whatever  the  cause  our  engineering  schools 

and  societies  will  either  have  to  get  a  new  view  of 

commercial  affairs  or  fail  to  produce  the  engineer  sales- 
men that  American   industry   needs  so  greatly. 

Suggestions  to  Technical  Schools 

Many  suggestions  have  been  made  as  to  what  courses 
our  technical  schools  should  give.  One  suggestion  in 

regard  to  the  foreign-language  work  required  of  engi- 
neer students  may  be  stated.  These  courses  could  be 

given  in  a  practical  way.  Young  engineers  should  study 
a  language  as  it  is  studied  by  men  who  must  have  it 
for  commercial  use  abroad.  Most  important  the  student 
should  be  convinced  of  the  value  of  the  language  to 
him.  With  some  practical  plan  in  place  of  the  language 

study  now  given  one  of  the  chief  handicaps  to  Ameri- 
can engineer  salesmen  abroad  would  soon  be  eliminated. 

Returning  from   these   things   as   they  might   be  to 
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19 things  as  tney  are  the  average  American  manufacturer 
may  want  to  know  how  he  can  use  American  engineer 
salesmen  to  sell  his  products  abroad.  This  has  been 
done  in  many  ways,  in  each  of  which  there  have  been 
some  successes  and  some  failures. 

For  the  large  manufacturer  the  problem  is  compara- 
tively simple.  He  can  aflford  to  establish  his  own  branch 

offices  in  the  important  centers  of  the  world.  He  can 

also  afford  to  supply  his  own  trained  men  to  cooper- 
ate with  agencies  in  other  centers  of  less  importance. 

In  the  still  more  limited  centers  he  can  have  his  trained 

engineers  on  call  to  help  local  connections,  scattered 
over  a  cosiderable  area,  to  develop  leads  for  business. 

The  manufacturer  having  a  more  limited  output  has 
three  principal  opportunities  open  to  him  under  present 
conditions.  He  can  turn  his  export  sales  over  to  one 
or  more  general  export  commission  houses  with  branch 
offices  in  the  countries  in  which  he  desires  to  operate; 

he  can  join  with  a  group  of  noncompeting  manufac- 
turers in  similar  lines  cooperating  together  to  reach  the 

foreign  markets  in  which  these  manufacturers  are  in- 
terested, and  he  can  bring  together  a  group  of  his  com- 

petitors under  the  Webb-Pomerene  Bill  to  form  an  or- 
ganization that  will  go  after  export  business  for  all  of 

them.  The  best  plan  can  be  determined  only  after  care- 
ful study  of  what  he  wants  to  accomplish,  the  markets 

to  be  reached  and  his  own  limitations. 

Methods  of  Some  American  Concerns 

Some  general  export  commission  merchants  have  been 
quite  successful  in  introducing  and  marketing  American 
engineering  machinery  abroad.  These  concerns  are  of 
sufficient  size  to  justify  them  in  maintaining  engineer- 

ing-sales departments.  These  departments,  to  all  intents 

and  purposes,  are  separate  machinery  houses  which  util- 
ize the  experience  and  the  facilities  of  the  organizations 

of  which  they  are  a  part. 

Unfortunately  the  number  of  general  export  commis- 
sion houses  so  organized  is  very  limited.  General  export 

concerns  that  attempt  to  market  engineering  machinery 

as  they  do  ordinary  commodities  make  some  sales,  but 
in  the  nature  of  things  they  cannot  build  business. 

Cooperative  export  engineering-sales  organizations 

developed  by  a  group  of  noncompeting  manufacturers 
in  allied  lines  is  a  comparatively  new  idea.  Properly 

conceived,  organized  and  financed,  they  apparently  of- 
fer the  average  engineering  machinery  manufacturer 

one  of  his  best  opportunities  to  reach  the  available  ex- 
port market. 

Such  an  organization  insures  each  manufacturer  of 

the  benefit  of  thinking  of  all  of  the  manufacturers  in 

the  group.  This  collective  thinking  eliminates  many  of 
the  difficulties  individual  manufacturers  encounter  and 

permits  the  group  to  maintain  properly  trained  engineer 

.salesmen  on  salary  in  practically  all  of  the  centers  of  the 

world  where  there  is  an  opportunity  for  the  use  of  the 

particular  general  line  of  machinery  involved.  This 

means  that  each  member  of  the  group  has  good  repre- 
sentation in  many  places  where  that  member  could  not 

afford  to  have  a  salesman  call  even  occasionally.  Other 

advantages  of  the  plan  can  be  appreciated  only  by  actual 
experience  in  its  working. 

Just  how  combinations  of  competitors  under  the 

Webb-Pomerene  Bill  will  work  in  the  engineering-ma- 

chinery field  remains  to  be  seen.  Thus  far  no  such  com- 
bination has  been  undertaken.  In  certain  lines  of  com- 
modities and  of  standard  products  there  are  undoubtedly 

advantages  to  be  gained  through  operation  under  this 
bill.  The  difficulties  apparently  are  such,  however,  that 
no  group  of  competing  manufacturers  of  engineering 
machinery  has  seen  its  way  clear  to  attempt  to  get  to- 

gether in  a  combined  effort  to  market  its  products  out- 
side of  the  United  States. 

Whatever  plan  is  adopted  by  the  American  engineer- 
ing-machinery manufacturer  in  his  export  sales  work  he 

can  build  a  large  and  permanent  market  only  by  intro- 
ducing American  methods  of  using  his  machinery.  Such 

introduction  can  be  made  properly  only  by  experienced 
American  engineer  salesmen. 

A  "One-Way"  Bow  Drill 
By  J.  A.  Lucas 

In  a  small  shop,  a  part  of  the  product  of  which  is  steel 
letters  and  figures,  the  bow  drill  was  frequently  used 
for  routing  out  portions  of  the  work,  such  as  the  centers 
in  the  figure  8  shown  in  the  cut. 

The  bow  drill  as  ordinarily  made  runs  backward  half 
the  time,  and  consequently  is  most  unsuitable  as  a  means 

MODIFICATION  OF  THE   BOW   DRIL.U 

for  driving  a  cutter  which  has  sharp  and  properly  re- 
lieved teeth.  The  implement  shown  in  the  cut  was  made 

to  overcome  this  difficulty  and  make  possible  the  use  of 

efficient  cutters  on  the  work  in  hand. 

The  drawing  needs  no  explanation  as  regards  con- 

struction. When  the  cord  is  pulled  the  resistance  of  the 

rewinding  spring  causes  the  cord  to  wrap  tightly  around 

the  spindle  and  revolve  it.  When  the  cord  is  released, 

there  being  no  resistance  to  its  return  to  the  winding 

drum,  it  slips  loosely  around  the  spindle  and  the  latter 

continues  to  revolve  in  its  original  direction  by  virtue 

of  the  momentum  of  the  comparatively  heavy  wheel. 
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Making  Shell  Buckles  and  Brooches 
By  ROBERT  MAWSON 

In  this  article  is  shown  the  making  of  buckles 
and  brooches  from  shells  and  ivory.  The  work 
is  performed  as  far  as  possible  on  machines, 
though  some  of  the  operations  from  necessity 
are  done  by  hand. 

BY    THE    introduction    of    simple    machines    for 
making  ivory  or  shell  buckles  and  brooches  it  is 

possible  to  compete  with  the  foreign-made  articles 
which  are  largely  made  by  hand. 

Pearl  buckles  are  made  in  great  numbers  by  the 
Japanese.  For  these  the  workers  are  paid  about  15c. 
a  day  for  men  and  10c.  for  women.  The  Providence 
Pearl  Co.,  Providence,  R.  I.,  manufactures  products 
which  compete  directly  with  these  hand-made  goods, 
and  though  the  difference  in  wages  here  and  in  Japan 
is  somewhat  of  an  item,  the  increased  production  and 
superior  finish  of  the  domestic  article  give  an  advantage 
to  the  American-made  goods. 

In  Fig.  1  are  shown  some  of  the  types  of  buckles 
made.  Those  on  each  end  are  made  with  a  cross-bar 
which  is  used  to  at- 

tach the  buckle  in 
position.  The  other 
three  are  made  with  a 

pin  and  designed  as  a 
fastening  device  for 
a  belt.  The  various 

stages  through  which 
the  shell  passes  when 
being  made  into  a 
buckle  are  shown  in 
Fig.  2.  The  shells 
employed  for  the  work 
are     imported     from 
Australia.  One  of  these  as  received  at  the  factory 
is  shown  at  A.  The  shell  is  first  marked  off  into 
rectangular  spaces  to  suit  the  outside  contour  of 
the  buckle  to  be  made  and  then  cut  up  with  a  circular 
saw.  One  of  these  cut  blanks  is  shown  at  B.  The 

outer  contour  is  then  shaped  by  grinding  on  a  wheel 
fitted  with  an  exhaust  system  for  removing  the  dust. 
The  inside  contour  is  then  obtained  by  a  similar  method 
using  a  thin  grinding  wheel  to  suit  the  desired  opening. 

One  of  the  blanks  partly  machined  on  the  inside  with 
the  outside  edge  finished  is  shown  at  C.  After  the 
inside  has  been  ground  to  the  correct  shape  the  buckle 
is  polished  on  a  buffing  wheel.  The  buckles  are  next 
washed  in  muriatic  acid  to  remove  the  dirt  and  also 
add  luster  to  their  appearance,  afterward  being  washed 
in  cold  water.  The  final  operation  is  drying  by  being 
placed  in  sawdust  inside  a  rotating  circular  tank. 

The  average  production  from  a  shell  is  six  buckles, 
which  will  convey  an  idea  of  the  waste  stock  in  the 
industry.  This  waste,  however,  is  sold  for  fertilizing 
and  other  purposes  so  that  it  is  not  a  total  loss. 

One  of  the  grinding  machines  set  up  for  cutting 
the  inside  contour  of  the  buckle  is  shown  in  Fig.  3. 

FIG.    1.      A    FEW    SAMPLES    OF    BUCKLES 

The  blank  is  held  against  the  rotating  wheel  by  hand 
and  the  inside  contour  produced.  A  number  of  the 
finish-ground  buckles  may  be  seen  on  the  table  and  also 
in  the  box  at  the  rear  of  the  grinding  machine. 
A  variety  of  shell  ornaments  used  for  brooches  is 

also  made  at  this  factory.  In  Fig.  4  are  shown  the 
stages  followed  when  making  these  ornaments.  One  ot 
the  shells  used  for  the  blanks  is  shown  at  A.  This  is 
cut  into  blanks  in  a  manner  similar  to  that  followed 
when  making  buckles.  One  of  the  cut  blanks  is  shown 
at  B.  The  outer  contour  as  shown  at  C  is  next  obtained 
by  grinding  on  a  formed  wheel.  The  design  on  the  face 
of  the  ornament  is  obtained  by  cutting  on  small  circular 
saws  of  the  correct  thickness,  the  workman  holding  the 

part  in  his  hand. 
This  work  depends  largely  on  the  skill  of  the  man, 

who  becomes  so  adept  at  it  that  the  finished  parts 
are  practically  the  same  as  the  original  design  of  the 
sample. 

The  ornaments  are  then  washed  and  dried  as  pre- 
viously noted.  At  D,  E,  and  F  are  illustrated  three  of 

the  finished  designs  of  ornaments,  the  first  two  being 
leaves   and   the   latter   a  bird.     The  method   in  which 

the  contour  is  ob- 
tained by  grinding  is 

shown  in  Fig.  5.  When 

grinding  the  first  side 
the  blank  is  placed  in 
a  fixture  with  a 

straight  end  and 

pushed  against  the  re- 
volving wheel  by  the 

operator.  The  grind- 
ing wheel  is  formed, 

as  mentioned,  to  suit 

the  shape  to  be  pro- 
duced. When  grinding 

the  second  side,  or  the  end,  the  blank  is  placed  in  the 
fixture  as  shown,  which  is  made  with  an  outline  to  fit  in- 

to the  contour  that  has  been  obtained  by  the  first  grind- 
ing. Stops  are  used  for  the  fixture  slide  so  that  all  the 

blanks  are  ground  with  equal  contours  and  of  equal 
size  as  regards  width. 

In  Fig.  6  is  shown  one  of  the  saws  used  to  produce 
the  design  on  the  face  of  the  ornaments  or  for  cutting 
up  shells.     It  runs  at  about  2000  r.p.m. 

Some  of  the  form  wheels  and  templets  used  for  pro- 
ducing ornaments  are  shown  in  Fig  7. 

Another  line  of  work  being  done  in  this  plant  is 

making  French-ivory  brooches.  The  steps  in  the  mak- 
ing of  one  pattern  are  illustrated  in  Fig.  8.  Blanks 

like  A  are  received  at  the  factory.  They  are  then 
cut  as  shown  at  B;  then  the  recess  is  made  as  shown 
at  C  and  the  outside  form  made  as  illustrated  by 
the  part  D.  This  completes  the  work  as  done  at  this 
factory,  the  parts  being  then  shipped  to  another  concern 
where  they  are  finished  to  the  shape  shown  at  E. 

The  machine  used  for  cutting  out  the  blanks  is  the 

specially  built  lathe  shown  in  Fig.  9.  which  operates  at 
about  2000  r.p.m.     A  trepanning  type  of  milling  cutter 
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A  is  used,  in  the  center  of  which  is  a  sliding  push-out 
pin.  The  blank  is  placed  against  a  circular  holder  at  B, 
on  the  edge  of  which  are  saw  teeth  which  assist  in 
holding  it.  The  cutter  is  fed  in  by  pulling  on  lever  C. 
After  the  cutter  has  passed  through  the  ivory  the  round 

disk  is  pushed  out  of  the  cutter  by  means  of  the  push- 
out  rod  D  which  passes  through  the  center  of  the 
spindle  and  cutter.  This  rod  can  be  set  to  any  de- 

sired position  by  means  of  the  screw  E,  so  that  the  disk 
is  forced  out  as  the  feed  lever  is  thrown  back. 

Some  of  the  trepanning  tools  are  shown  in  Fig  10. 
It  will  be  observed  that  a  thread  is  machined  on  the 
shank  which  fits  into  a  tapped  hole  in  either  the  sliding 
or  fixed  spindle.  When  using  a  set  of  these  tools  one  of 
the  smaller  ones  is  screwed  into  the  work  or  tail  spindle 

and  is  merely  used  to  hold  the  blank  as  previously  men- 
tioned. A  larger  tool  is  screwed  into  the  rotating  spin- 

dle. An  advantage  of  this  type  of  tool  is  that  each 

may  be  used  for  either  holding  or  cutting  the  blank  ac- 
cording to  whether  it  is  fastened  in  the  stationary  or  ro- 

tating spindle.  In  each  case,  however,  the  cutting  tool 
i3  the  larger  in  diameter  of  the  two.  The  hole  through 
which  the  push-out  rod  operates  may  be  observed  in  the 
center  of  the  tools. 

Recess  Cutting 

The  machine  used  for  the  recess-cutting  operation  is 
shown  in  Fig.  11.  The  blank  is  held  in  the  wooden 
chuck  .4.  The  cutting  tool  B  is  flat  in  section  and  held 
by  a  setscrew  as  shown.  The  operator  feeds  the  tool 
against  the  revolving  blank  and  the  recess  is  formed. 
Another  view  of  the  machine  is  illustrated  in  Fig.  12. 
The  tool  A  is  used  when  placing  the  piece  in  the  chuck, 
the  hook  of  the  tool  being  placed  in  the  split  joint  of 
the  chuck,  forcing  it  open  enough  to  allow  the  blank  to 
be  put  into  position.  When  the  tool  is  removed  the 

chuck  jaws  spring  together,  thus  holding  the  blank  se- 
curely for  the  machining  operation. 

A  number  of  chucks  used  for  holding  different  shapes 
of  blanks  are  shown  in  Fig.  13.  It  will  be  seen  that 
these  are  made  with  a  thread  on  the  shank  which  screws 

into  the  spindle  of  the  machine. 
After  the  recess  has  been  machined  in  the  blank  the 

next  operation  is  forming  the  outside  contour.  This 
work  is  similar  to  some  of  that  previously  noted  for 

other  parts  and  depends  entirely  on  the  operator's  skill 
and  practice  to  obtain  the  correct  shape,  a  formed 
grinding  wheel  without  any  fixture  being  used. 

More  About  the  Modern  Foreman 
By  James  H.  Follen 

After  reading  the  article  by  E.  Andrews  page  661, 

Vol.  49,  of  the  American  Machinist,  on  "The  Modern 
Foreman — What  Is  His  Present  Job?"  and  noting  the 
list  of  requirements  necessary  it  was  refreshing  to 
read  the  criticism  by  Harry  Senior  on  page  1008  of 
the  same  journal. 

One  reads  a  lot  of  bunk  about  "born  disciplinarians" 
and  men  who  rule  with  an  iron  hand,  etc.,  but  when 
you  really  meet  up  with  a  foreman  who  is  successful 
with  his  men  you  will  generally  find  him  to  be  what 

is  known  as  a  "regular  fellow."  To  one  with  years 
of  experience  in  handling  men  the  fact  is  evident  that 

a  successful  foreman's  greatest  qualification  is  adap- 
tability. 

While  the  superintendents  or  plant  managers  are,  of 

course,  the  responsible  heads  of  their  shops,  neverthe- 
less the  foremen,  who  are  the  ones  that  come  in 

actual  contact  with  the  workers,  are  vital  factors  in 
making  the  shop  a  success  or  a  failure.  Many  times 
a  man  possessing  the  adaptability  that  will  enable 
him  to  best  cooperate  with  his  men,  each  of  whom, 

presents  a  different  problem,  will  prove  more  success- 
ful than  a  man  without  this  adaptability  but  who 

actually  knows  far  more  about  the  work  to  be  done. 
This  calls  to  mind  a  .story  I  once  heard  of  a  machine 

builder  who,  having  grown  old  in  the  game,  retired 
from  active  business  and  left  the  direction  of  the  plant 
to  his  two  sons.  In  the  course  of  time  the  boys  found 
it  necessary  to  appoint  a  superintendent  and,  desiring 
to  reward  faithful  service,  concluded  that  it  would 
be  good  policy  to  promote  one  of  their  foremen,  but 
they  could  not  agree  on  which  one. 

AppoiNtiNG  THE  Superintendent 

One  of  the  boys  was  in  favor  of  giving  the  new 
job  to  the  foreman  of  the  lathe  department,  who  was 
the  finest  lathe  hand  and  best  producer  they  had  ever 
had.  The  other  partner  was  partial  to  the  foreman 
of  the  erecting  department,  averring  that  the  knowledge 
of  detail  possessed  by  him  would  be  of  greater  advan- 

tage to  a  superintendent  than  that  of  a  machine  hand. 
As  they  could  not  reach  an  agreement  they  took 

the  matter  to  the  "old  man"  for  advice.  Each  of  the 
boys  expatiated  upon  the  superior  qualifications  of 
his  particular  candidate,  and  in  their  zeal  to  back 
up  their  own  judgment  made  an  exceptionally  good 
case  for  the  two  foremen.  The  old  man  listened  at- 

tentively to  the  summing  up  and  rendered  his  decision 

as  follows:  "Boys,  you  are  both  wrong.  Better  keep 
Bill  in  the  lathe  department,  as  he  seems  to  have  found 
his  element  there;  also  since  Joe  can  work  such  wonders 
on  the  erecting  floor,  that  is  the  place  for  him.  Any 

damn  fool  will  do  for  a  superintendent." 

Requirements  for  a  Foreman's  Job 
While  the  foreman's  job  does  not  require  quite  all 

of  the  virtues  noted  in  Mr.  Andrews'  article,  if  a 
man  could  be  found  carrying  around  that  awful  bundle 

he  no  doubt  would  be  a  "crackerjack,"  but  it  would 
be  pretty  hard  to  keep  him  a  foreman;  he  would 
doubtless  buy  out  the  plant  in  a  few  years  and  hire 
the  former  boss  to  run  it  for  him. 

However,  there  is  no  danger.  The  only  sure  thing 
in  the  world  besides  death  and  taxes  is  the  fact  that 

sooner  or  later  we  all  find  our  level,  which  is  deter- 
mined by  our  possession  or  lack  of  possession  of  the 

qualities  that  make  for  success.  No  one  man  has  them 

all;   if  he  did  he'd  be  simply  unbearable. 
The  whole  article  makes  me  think  of  the  man  who 

wrote  to  the  editor  of  a  paper  asking  him  to  find 
him  a  wife,  saying  she  must  be  about  28  or  30,  good 

looking,  have  a  good  figure,  a  kind  and  loving  disposi- 
tion, be  a  good  cook  and  housekeeper  and  have  none 

of  the  new-fangled  ideas  about  woman's  rights;  also, 
while  it  was  not  exactly  necessary,  it  would  add  to  her 
attractiveness  if  she  had  a  little  money  of  her  own. 
The  editor  (who  happened  to  be  a  bachelor)  replied 
saying  he  would  try  and  find  such  a  woman,  but  if 
he  was  successful  in  his  search  he  would  marry  her 
himself. 
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Manufacturing  a  Mechanical  Lubricator— II By  M.  E.  HOAG 

f 

In  the  making  of  mechanical  lubricators  it  is 
necessary  to  join  many  parts  permanently,  and 
for  this  work  the  electric-welding  process  has 
superseded  riveting,  bolting  and  brazing  for  the 
reason  that  it  will  not  only  produce  a  more  satis- 

factory and  permanent  joint  than  will  even  the 
most  expensive  of  the  discarded  methods,  but  in 
point  of  cost  is  far  below  the  cheapest  of  them. 

IN  ORDER  to  weld  metal  parts  successfully  it  is 
often  necessary  to  change  their  forms  slightly  to 
secure  ample  contact  at  the  point  of  welding,  and 

neglect  to  do  this  is  frequently  the  cause  of  failure  that 
is  too  often  blamed  upon  the  welder.  An  example  of  this 
is  shown  in  Fig.  8,  which  shows  the  eccentric  ring, 
or  strap,  used  in  the  Kipp  lubricator.  The  ring  A  is 
first  drilled,  reamed  and  cut  off  from  li-in.  screw 
stock  in  the  automatic;  then  the  trunnions,  which  are 
also  screw-machine  products,  are  welded  on.  It  will 
be  noticed  that  quite  a  heavy  shoulder  is  left  on  these 
at  B  in  order  to  bring  the  contact  down  near  the 
point  of  welding,  as  otherwise  the  entire  piece  would 
be  heated  and  when  pressure  was  applied  the  ring 
would   be  distorted. 

No  jigs  are  used  for  this  work,  but  the  ring  is  slipped 
over  the  lower  copper  contact,  which  is  round  and 
about  the  same  diameter  as  the  inside  of  the  ring. 
The  workman  then  sets  a  trunnion  on  top  of  the  ring, 
gaging   its  location  by  his  eye,  and   brings  down  the 

upper  contact,  which  is  hollow,  contact  being  made  on 
the  heavy  flange  B  and  the  weld  made.  The  piece  is 
then  turned  over  and  the  operation  repeated.  Under 
ordinary  conditions  a  workman  will  turn  out  2200  of 
these,  or  4400  welds  a  day.  All  of  the  welding  in  the 
Madison-Kipp  shops  is  done  on  Toledo  and  Thompson welders. 

After  welding,  the  trunnions  are  straddle-milled  to 
remove  the  overhang  of  the  shoulders,  and  they  are 
then  brought  to  size  by  hollow-milling  on  the  special 
machine  shown  in  Fig.  9,  which  leaves  them  as  shown 
at  C,  Fig.  8. 

The  machine,  shown  in  Fig.  9,  carries  two  hollow 
mills  A,   which   are   driven   by   belts  as   shown.     The 

^lJl^  '*^^ FIG.  8.     ECCENTRIC  RINGS  WITH  WELDED  TRUNNIOiNS 

handle  B  of  the  upright  C  raises  up  and  allows  the 
ling  to  be  slipped  over  it  and  down  onto  the  base  D. 
A  split  washer  is  then  slipped  on,  engaging  a  shoulder 
on  the  piece  C  which  screws  into  the  base  I).  A  slight 
turn  of  the  handle  clamps  the  ring  in  place.  The 
trunnions  are  located  by  the  gage  E,  which  carries  two 

FIG.   9.      HOLLOW-MII.I.TNf!   TRTTNNIONS FIG.  10.     THE  BCCBNTRIC-TOKE  PARTS 
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notched  forks  at  one  end  to  engage  the  trunnions.  A 
third  notch  at  F  fits  over  a  corresponding  projection 
in  the  upright  piece  at  G  and  locates  it,  where  it  is 
held  until  the  ring  is  clamped  firmly  in  position.  Move- 

ment of  the  lever  H  forces  the  mills  together  until  they 
come  against  stops  which  determine  the  length  of  the 
milled  portion  of  the  trunnions. 

The  yoke  is  made  of  two  punchings  as  shown  in 
Fig.  10.  The  pieces  are  first  blanked  out  as  seen  at 
A,  and  a  small  hole  is  pierced.  The  pieces  then  pass 
to  the  second  stage  of  the  tool,  where  a  drawing  punch 
enters  the  pierced  hole  and  draws  it  up  into  a  hollow 
cup  to  form  a  bearing  as  seen  in  the  two  pieces  B 

and  C.  The  two  parts  of  the  yoke  are  connected  to- 
gether by  a  small  steel  piece  which  has  an  opening 

at  its  center  for  the  purpose  of  attaching  it  to  the 
end  of  the  pressure  plunger.  The  steel  bushings  shown 
at  A,  Fig.  11,  are  placed  on  the  trunnions  of  the 
eccentric  ring;  the  steel  piece  above  referred  to  is 
entered  in  the  openings  in  the  yoke,  the  two  halves  of 
which  are  then  closed  down  and  spot-welded  at  the 
points  B  and  C  on  each  side,  thus  binding  all  the  parts 
firmly  together. 

The  Case,  or  Tank 

The  tank  is  made  from  sheet  steel  0.065  in.  in  thick- 
ness. The  steel  is  first  sheared  to  size  and  then  passed 

through  a  series  of  rollers  which  turn  down  a  fiange 
at  right  angles  to  the  sides  as  shown  in  Fig.  12.  A 
set  of  punching  dies  blank  out  the  openings  A  and  B, 
and  another  die  is  used  to  cut  out  triangular  pieces 
from  the  flange  to  form  the  corners.  A  very  ingenious 
adjustable  die  pierces  a  series  of  connection  holes,  after 
which  the  case  is  formed  up  on  horning  dies. 

This  brings  the  case  up  to  the  welding  operations, 

which  consist  of  spot-welding  a  reinforcement  back  of 

soldered  joint,  and  it  renders  the  tank  absolutely  oil 
tight. 

The  barrel  of  the  sight-feed  lubricator  has  two  long 
openings  to  receive  the  measuring-plunger  sleeve  and 
the  pressure  plunger  besides  numerous  small  holes  or 
ports,  all  of  which  must  be  drilled  and  some  of  them 
tapped,  while  the  plunger  holes  must  be  reamed  accu- 

rately to  size  and  tapped  to  take  closing  plugs.  As 
stated  before,  there  are  some  40  operations  on  this  one 

FIG.    14.      DRILLING   JIGS   FOR  THE   BARREL 

piece,  many  of  which  require  the  use  of  cleverly  designed 
and  accurately  constructed  jigs  and  fixtures. 

The  first  operation  shown  is  drilling  and  reaming 
the  plunger  holes.  For  this  work  the  jigs  shown  in 
Fig.  14  are  used,  and  owing  to  the  speed  with  which 
they  can  be  loaded  and  unloaded  one  workman  is  able 
to  handle  several  at  a  time.  The  empty  jig  shown  at  .4 
gives  a  good  idea  of  their  construction.     The  body  of 

|fc:i.f«tfayjT'»T-..;,:^ 12 

FIGS.    11   TO  13.     A  FEW  OF  THE  VARIOUS   PARTS 

Fig.   11 — Eccentric  ring  and  yolie  assembled.     Fig.    12 — Tiie  tanli  after  spot-welding. 
the  tank  to  be  welded  into  place Fig.  13 — Parts  of 

the  seam  C,  welding  in  the  support  A,  Fig.  13,  for 
the  gage  glass,  the  piece  B,  two  brackets  C  and  the 
bottom  D.  In  a  four-feed  lubricator  this  will  require 
from  15  to  20  welds,  and  a  workman  will  handle  about 
400  tanks  a  day. 

The  welders  have  in  some  instances  been  equipped 
with  two  sets  of  contacts,  which  enable  the  workman  to 
complete  the  welding  of  a  tank  without  having  to 
change  or  readjust  them. 

A  number  of  schemes  have  been  tried  to  weld  the 
seams  of  the  case,  but  so  far  nothing  has  been  found 
so  satisfactory  as  soldering.  As  all  parts  are  held 
firmly  together  by  the  welds  there  is  no  strain  on  the 

the  jig  is  cast  iron,  with  a  bored  and  tapped  hole 
through  the  portion  B  to  receive  a  threaded  bushing 
which  can  be  adjusted  up  or  down  by  the  collar  C. 
Inside  of  this  threaded  bushing  is  a  second  bushing  D, 
which  is  free  to  move  up  or  down,  but  is  prevented 
from  turning  by  a  key  in  the  steel  plate  E.  The  lever 
F  is  free  to  turn  on  the  top  of  the  large  bushing 
and  has  a  lifting  action  on  the  bushing  D,  which  is 
coned  out  at  the  top  to  receive  the  end  of  the  barrel 
to  be  drilled.  A  second  coned  bushing  in  the  support 
G  receives  the  other  end  of  the  barrel,  and  as  the 

lever  F  is  swung  to  the  left  it  raises  the  lower  bushinj', 
clamping  the  barrel  firmly  between  it  and  the  upper 
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one.  A  block  H  engages  the  flat  portion  of  the  barrel 
and  prevents  it  from  turning  during  the  drilling  opera- 

tion as  may  be  seen  from  the  loaded  jigs.  The  drilling 
machines  used  on  this  work  are  equipped  with  power- 
feed  and  automatic  knockouts  which  enable  the  workman 
to  handle  a  large  number  of  pieces  a  day. 

Besides  the  machine-reaming  done  in  these  jigs  the 
plunger  holes  are  hand-reamed  twice,  which  insures  uni- 

form size  of  holes. 

The  second  plunger  hole  is  drilled  and  reamed  in 
the  jigs  shown  in  Fig.  15,  which  are  somewhat  different 
than  the  ones  for  the  previous  operation,  but  are  equally 
simple  and  speedy  in  operation.  In  these  jigs  the 
location  is  taken  from  the  hole  already  drilled  and 
reamed,  the  piece  being  slipped  onto  the  hardened  plug 
A  and  then  swung  under  the  bushing  B  against  the 

operations.  Swinging  the  jig  to  the  right  brings  one 
hole  under  the  facing  tool  and  to  the  left  brings  the other  hole  in  line,  adjustable  stops  being  provided  as shown  at  A  and  B.  When  one  end  of  the  barrel  is 
faced  to  length  it  is  transferred  to  the  second  jig  and the  other  end  faced.  The  facing  tools  are  fitted  with 
adjustable  stops  C,  and  the  work  is  held  to  gages  which are  shown  at  D. 

A  close-up  view  of  one  of  these  swinging  jigs  is 
shown  in  Fig.  17.  This  jig  is  used  for  drilling  a  small cross-connection  hole.  Proper  location  is  secured  in  this 
case  by  an  index  plunger  A  which  drops  into  a  notch  in 
the  steel  insert  at  B.  The  index  pin  is  held  in  place 
by  a  spring  which  is  strong  enough  to  insure  proper indexing  but  allows  the  handle  C  to  be  moved  in  and 
out  of  position   without   withdrawing   the   plunger   A 

FIGS.  15  TO  18.     OPERATIONS  ON  THE  BARREL 
Fig  15 — Second  drilling  jig  for  the  barrel.     Fig.   16 — Facing  the  barrels    to    length.      Fig.    17 — Swinging    drill   jig    tor    the    barrel. 

Fig.   18 — Circular  milling  fixture  for  the  barrel 

stop  C  on  the  end  of  the  screw  stud  D  where  it  is 
held  in  place  by  a  movement  of  the  lever  E,  which 
forces  a  hardened-steel  wedge  against  the  piece  to  be 
drilled.  The  reaming  jig  G  is  the  same  as  the  drilling 
jigs  except  that  the  piece  is  allowed  to  float  instead 
of  being  held  rigidly.  As  each  piece  is  finished  it  is 
tested  with  the  gage  H,  which  carries  two  hardened  and 
ground  plugs  properly  spaced  to  insure  correct  size 
and  proper  spacing  of  the  holes. 
Y  Both  ends  of  the  barrel  are  faced  to  length  in  the 
swinging  jigs  shown  in  Fig.  16.  These  jigs  are  simple 
in  construction  and  rapid  in  operation  and  a  number 
of    them    are    used   for   various    drilling    and   tapping 

by  hand,  which  greatly  increases  the  speed  with  which 
the  work  can  be  handled.  This  operation  is  performed 
by  women  who  operate  two  jigs  at  once,  the  drill 

spindles  being  equipped  with  a  foot  treadle  which  al- 
lows both  hands  to  be  used  in  loading  and  unloading 

the  jigs. 

Throughout  the  shops  the  speed  of  the  work  is  lim- 
ited only  by  the  machining  time,  the  jigs  and  fixtures 

being  so  designed  that  the  loading  and  unloading  time 
is  a  secondary   consideration. 

It  has  probably  been  noticed  that  in  handling  the 
barrel  the  sequence  of  operations  has  been  reversed 
according  to  general  practice,  which  would  be  to  mill  the 
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flat  surface  of  the  bracket  first  and  then  locate  from 
this.  Such  a  procedure  would,  tend,  however,  to  produce 
holes  eccentric  with  the  outside  of  the  barrels  and  would 

offer  greater  difficulty  in  locating  properly.  The  meth- 
ods here  followed  insure  perfect  alignment  of  the  holes 

with  the  milled  surface  on  the  bracket  and  also  insures 
their  being  concentric  with  the  outside.  In  the  milling 
operation  location  is  taken  from  the  drilled  and  reamed 
holes  as  seen  in  the  circular  milling  fixture  shown  in 
Fig.  18.  This  fixture  is  very  simple  in  construction. 
Two  hardened  studs  receive  the  barrel  and  locate  it,  one 
stud  being  threaded  and  provided  with  a  nut  to  bind 
the  piece  in  position  during  the  milling  operation. 

The  next  article  will  describe  the  measuring  sleeve 
and  plunger  together  with  some  very  clever  and  unusual 
dies  used  in  making  them.  A  description  will  also  be 
given  of  the  adjustable  die  used  in  punching  a  series 
of  connection  holes  in  the  tank. 

Adjustable  V-Blocks 
By  W.  G.  Hill 
London,  England 

I  was  prompted  to  submit  the  appended  detail%  of 
adjustable  V-blocks  because  of  the  service  they  are 
capable  of  rendering  when  used  for  inspection  purposes 
or  as  an  aid  in  general  mechanical  and  toolroom  work. 

However,  they  are  not  recommended  for  use  in  rapid- 
production  work.  I  fully  realize  the  advantages  obtained 

by  the  use  of  permanent  and  absolutely  fool-proof  jig 
fixtures.  This  word  adequately  describes  many  of  the 
devices  now  being  made  to  facilitate  production,  which 
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PIGS.  1  to  4.   ADJUST.\BLE  V-BLOCK 
Pig.  1 — ^V-block  with  slight  adjustment.     Fig.  2 — The  inclined- 

plane  type.     Fig  3 — One  with  a  sliding  jaw.     Fig.   4 — The  step-up type 

cannot  justly  be  termed  jig  or  fixture,  but  can  be 
termed  jig  fixtures  as  they  perform  the  functions  of 
locating  the  operating  tools  and  also  of  securing  the 
articles  operated  upon.  This  will  be  apparent  if  one 
inspects  the  production  department  milling  machines 
of  today. 

The  illustrations  given  cover  many  of  the  require- 
ments in  adjustable  V-blocks.  The  testing  of  small 

crankshafts  and  camshafts,  with  their  varying  end  diam- 
eters, will  form  examples  in  which  adjustable  Vs  can 

be  used  to  advantage.  It  is  of  course  understood 
that  the  blocks  are  made  in  pairs  to  be  used  together. 
Fig.  1  illustrates  a  V  that  is  made  of  cast  iron.     The 
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PIG.   5.  A  WEDGE  ELEVATING   TYPE 

body  of  the  block  is  sawed  as  shown  and  a  setscrew  is 
used  to  obtain  a  slight  elevation  to  the  V.  As  the  rise 
and  fall  can  act  only  with  the  spring  of  the  metal  it  will 
be  obvious  that  the  lift  given  by  a  small  V  may  not 
exceed  0.003  in.  The  rigidity  of  the  block,  however, 
in  precision  work  is  a  point  of  note. 

Figs.  2  and  3  are  similar  in  design  but  capable  of 
a  much  greater  adjustment.  It  may  be  mentioned  that 
the  male  V-slide  on  Fig.  3  is  not  integral  with  the  base, 
but  is  secured  in  position  on  the  base  by  screws  and 
dowels,  this  method  being  adopted  to  obviate  delicate 
machining  operations. 

The  V  in  Fig.  4  can  only  be  elevated  in  definite  steps. 
It  is  used  with  advantage  for  the  setting  out  of  work 
on  the  surface  plate,  resting  work  on  the  lathe  bed 
during  the  change  of  operations,  or  on  a  drilling  or 
milling  machine.  The  middle  keeper  toe  on  the  top  half 
of  the  V  gives  a  positive  lock,  preventing  any  slipping 
that  might  be  occasioned  with  undue  vibration. 

Fig.  5  shows  an  adjustable  V  elevated  by  a  sliding 
wedge,  which  is  actuated  by  an  eccentric  operated  by 
the  knurled  head.  The  pins  indicated  are  secured  into 
the  upper  V;  they  pass  through  the  moving  slide  and 
anchor  the  base  in  true  relation  to  the  upper  half  of  the 
block.  The  bottom  view  which  is  a  plan  taken  on  the 
line  B  shows  the  slots  and  keeper  studs  which  allow 
motion  of  the  V-slide  in  a  longitudinal  direction  only. 
The  lateral  slot  in  which  the  crankpin  operates  gives 
the  necessary  rise  and  fall,  or  elevation,  to  the  V,  and 
a  light  spring  washer  is  placed  under  the  knurled  head 
to  keep  it  in  tension,  while  a  small  roller  fitted  on  the 
crankpin  serves  to  eliminate  friction.  The  two  last- 
mentioned  details  are  not  shown,  as  their  utility  will  be 

quite  clear.  It  will  be  found  that  these  V-blocks  are 
very  handy  for  many  jobs  that  would  otherwise  be 
rather  troublesome  if  special  jigs  or  fixtures  were  not 
at  hand. 
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Diseases  and  Infections 
By  CHESLA  C.  SHERLOCK 

Many  occupations  give  rise  to  special  diseases 
which  are  caused  by  conditions  peculiar  to  the 
occupation  and  which  are  known  a^  occupational 
diseases.  Some  courts  hold  that  such  diseases 
in  themselves  furnish  ground  upon  which  to  base 
a  claim  for  compensation,  though  other  courts 
require  evidence  to  show  that  incapacitation  or 

death  from  such  disease  is  aggravated  or  has- 
tened by  such  minor  injury. 

WORKMEN  who  follow  certain  lines  of  employ- 
ment often  contract  diseases  peculiar  to  that 

employment  and  which  are  known  as  occupa- 
tional, or  industrial,  diseases.  It  seems  that  the. fre- 
quency of  these  diseases  is  becoming  more  apparent  as 

our  industrial  life  becomes  more  complex,  and  it  is  also 
apparent  that  there  are  few  occupations  in  industrial 
life  which  do  not  have  their  diseases. 

The  first  workmen's  compensation  acts  in  this  country 
omitted  the  mention  of  these  diseases.  This  was  per- 

haps an  oversight,  but  the  fact  was  that  all  diseases 

were  clearly  dropped  out  of  consideration  by  the  limit- 
ing words  of  the  act.  Recovery  of  compensation  was 

predicated  upon  "an  injury  by  accident"  arising  out  of 
and  in  the  course  of  the  workman's  employment. 

Since  our  acts  were  largely  taken  from  the  English 

act,  our  courts  have  followed  the  English  interpreta- 
tion, and  we  find  that  across  the  water  they  were  of  the 

opinion  that  an  occupational  disease  was  not  an  "acci- 
dent," therefore  a  workman  suffering  from  such  a  dis- 
order was  not  entitled  to  compensation  regardless  of 

the  merit  of  the  case. 

The  fact  that  a  workman  is  suffering  from  an  occu- 
pational disease  is  generally  evidence  that  he  has  been 

in  the  employment  of  his  employer  or  others  in  the 

same  work  over  a  period  of  years.  The  ordinary  occu- 
pational disease  does  not  arise  suddenly,  it  is  the  result 

of  long  association  in  a  work  which  is  injurious  to  the 
health. 

Workmen  are  given  compensation  because  there  is  a 
legal  presumption  that  they  have  been  contributing 
something  to  the  wealth  of  society  by  their  labor.  When 
an  accident  arises,  the  law  says  that  the  workman  shall 
be  protected  from  total  loss  by  the  payment  of  com- 

pensation. But  the  same  arguments  apply  to  the  work- 
man who  has  contracted  an  occupational  disease.  The 

chances  are  that  he  may  have  contributed  something 
more  to  society  than  the  fellow  who  is  injured  by  acci- 

dent, yet  the  law  throws  the  mantle  of  protection  over 
the  latter. 

Why  this  discrimination?  It  is  due,  I  think,  to  a 
technicality,  and  nothing  else.  In  states  where  the 
wording  of  the  act  has  been  more  favorable  the  courts 
have  included  occupational  diseases  in  the  list  of  com- 

pensable injuries.  In  Massachusetts  the  law  allows  com- 

pensation for  "personal  injuries,"  and  the  court  has  said 
that  an  occupational  disease  is  a  personal  injury.  Other 
states  have  by  express  legislation  made  arrangements 
to  take  care  of  this  class  of  industrial  losses. 

The  distinction  is  one  of  technicality,  for  the  great 
majority  of  students  and  courts  agree  that  there  is  no 
fundamental  difference  between  a  sufferer  by  accident 
and  one  by  disease.  If  the  one  is  protected  so  should 
the  other  be. 

Employers  often  raise  the  objection  that  if  legisla- 
tion were  enacted  to  take  care  of  occupational  diseases 

they  would  in  time  be  forced  to  deny  employment  to 
workmen  having  such  diseases.  It  has  been  said  that 
employers  would  use  a  man  until  he  commenced  to  show 
the  first  symptoms,  then  he  would  be  turned  away  and 
would  not  be  able  to  find  employment  again  because 
employers  would  refuse  to  stand  the  loss  under  the 
statute. 

This  might  appear  to  some  to  be  a  valid  objection 
and  that  it  would  be  better  for  the  sufferers  to  be  left 
in  their  present  position  where  they  can  earn  a  liveli- 

hood until  the  disease  incapacitates  them  than  to  have 
thousands  turned  out  of  employment,  many  several 
years  before  their  usefulness  to  themselves  has  been 
lost.  But  the  Iowa  Industrial  Commissioner  has  said 
in  a  decision  that  he  has  no  such  fear;  that  he  has  too 
much  confidence  in  the  good  faith  and  honesty  of  the 
American  employer  to  believe  that  he  would  stoop  to 
such  tacrics.  Doubtless  the  majority  of  employers 
would  not  resort  to  such  tactics,  but  it  remains  to  be 
seen.  It  might  be  pointed  out  that  it  is  not  an  easy 
matter  to  escape  liability  under  any  form  of  contem- 

plated legislation.  If  the  legislative  authority  observes 
that  certain  legislation  is  defective  it  has  only  to  revise 
such  legislation  and  impose  a  penalty  upon  those  who 
seek  to  evade  its  plain  intent. 

If  employers  did  establish  medical  examinations  for 
their  workmen  and  discharged  all  who  showed  symptoms 
of  occupational  disease  it  would  only  be  a  short  step 
for  the  legislative  authority  to  amend  the  law  and  fix 
a  penalty  for  all  who  turned  away  such  workmen  when 
they  showed  symptoms  of  becoming  a  liability  to  the 
employer.  So  much  for  the  objections  to  occupational- 
disease  legislation.  In  the  meantime  it  is  possible  only 
to  apply  such  law  as  we  have  and  to  hope  that  it  will 
not  be  long  before  this  class  of  sufferers  will  have  as 
adequate  protection  at  law  as  those  injured  by 
accident. 

Purely  occupational  diseases  are  not  compensable  un- 
less the  statute  expressly  makes  them  so  or  unless 

recovery  is  not  based  upon  an  injury  by  "accident."  The 
overwhelming  authority  is  against  the  proposition  that 
disease,  at  least  occupational  disease,  can  in  any  way 
be  classed  as  an  accident. 

In  Illinois  there  is  a  statute  known  as  the  Occupa- 
tional Diseases  Act,  which  specifically  treats  of  cases 

falling  under  this  heading.  A  case  arose  under  that  act 
where  a  workman  had  been  employed  in  a  forge  room 
for  four  or  five  days  prior  to  the  injury.  It  was  the 

duty  of  the  decedent  to  feed  a  furnace.  The  tempera- 
ture of  the  room  was  between  85  and  90  deg.  at  the 

time  he  was  rendered  unconscious.  Half  an  hour  later 
he  died. 

There  was  a  conflict  in  the  testimony  as  to  what,  if 

any,  devices  could  have  been  used  to  reduce  the  tern- 
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perature  of  the  workroom,  but  it  was  shown  that  the 
temperatures  mentioned  would  affect  but  slightly  a  nor- 

mal man.  It  was  also  shown  that  just  before  the  death 
of  the  man  there  was  a  flow  from  his  mouth  which  had 
the  odor  of  whiskey  and  that  in  his  pocket  there  was 
a  flask  containing  whiskey.  The  verdict  of  the  coro- 

ner's jury  was  that  death  was  due  to  "organic  heart 
disease  combined  with  isolation,"  but  the  attending 
physician  had  testified  that  death  was  due  to  apoplexy. 

Judgment  had  been  rendered  for  $3000  for  decedent's 
dependents,  but  the  court  reversed  the  judgment  of  the 
trial  court,  saying  that  the  death  was  not  an  "accident" 
within  the  meaning  of  the  workmen's  compensation 
act,  and  that  it  was  insufficient  to  show  that  the  death 
resulted  from  any  violation  of  the  Occupational  Diseases 
Act,  the  true  cause  having  been  apoplexy. 

An  Ohio  Case 

In  an  Ohio  case  decided  in  1915  the  claimant  con- 
tracted lead  poisoning  while  employed  by  a  manufac- 

turer of  white  lead  and  became  incapacitated.  He  was 
denied  compensation  by  the  Ohio  Industrial  Commis- 

sion. He  then  brought  the  matter  to  the  attention  of 
the  courts  and  was  rendered  compensation.  The  Su- 

preme Court  reversed  the  judgment  saying  that  occu- 
pational diseases  were  not  within  the  contemplation  of 

the  statute.  Said  the  court:  "It  is  no  difficult  matter 
to  bring  within  the  purview  of  the  words  'personal 
injuries  sustained  in  the  course  of  the  employment'  oc- 

cupational diseases  incurred  in  the  course  of  the  em- 
ployment. It  can  further  be  conceded  that  had  the 

legislature,  in  enacting  either  the  original  or  the  present 
law,  desired  to  make  plain  its  intention  to  exclude  oc- 

cupational diseases  from  participation  in  the  fund,  the 
exclusion  could  really  have  been  made  by  adding  to 
the  words  'personal  injuries'  the  qualifying  phrase  'by 
accident.'  As  against  all  this  the  court  feels  impelled to  follow  both  the  executive  and  legislative  construc- 

tion of  the  word  'injury'  as  employed  in  the  act,  and  to 
limit  recovery  of  compensation  to  such  as  may  have 
suffered  injury  otherwise  than  through  disease,  thereby 
giving  the  legislative  and  executive  construction  the 
added  force  of  judicial  construction." 

Later,  in  the  same  opinion,  the  court  recognized  the 
fact  that  there  is  really  no  reason  why  occupational 
diseases  should  not  receive  the  same  attention  that  in- 

juries by  accident  had  received.  Said  the  court:  "The 
victims  of  modern  industrialism  springing  from  dis- 

ease incident  thereto  are  only  less  numerous  than  those 
arising  from  pure  accident,  and  no  sound  policy  can  be 
suggested  that  should  protect  the  one  class  and  ignore 
the  other,  especially  when  the  compensation  system  be- 

comes firmly  established.  Until  this  is  done  the  court 
will  continue  to  construe  the  law  as  it  was  obviously 
intended  by  the  legislature  that  it  should  be  construed." 
In  a  Massachusetts  case  a  printer  contracted  lead 

poisoning.  Said  the  court:  "There  is  nothing  in  the 
evidence  or  elsewhere  in  the  record  to  show  what  was 
the  composition  of  the  type  upon  which  he  worked.  Nor 
is  there  anything  to  show  that  lead  fumes  or  lead  dust 

or  any  dangerous  compound  of  lead  is  given  off  in  a 
printing  office  or  in  such  handling  of  type  as  that  en- 

gaged in  by  the  employee  to  such  an  extent  and  in  such 
form  as  to  be  likely  to  be  taken  into  the  human  system 
and  to  cause  plumbism.    While  it  is  quite  possible  that 

such  may  be  the  fact  we  do  not  know  it.  and  in  our opmion  It  cannot  be  regarded  as  a  matter  of  common 
knowledge." In  another  Massachusetts  case  it  was  shown  that  a 
lead  grinder  73  years  old,  who  had  followed  the  .same 
occupation  for  more  than  twenty  years  was  suffering 
from  plumbism.  The  court  was  of  the  opinion  that  this 
was  a  "personal  injury"  within  the  act  and  allowed  him to  recover  compensation. 

In  a  California  case  the  plaintiff  was  employed  in  a 
mill,  sacking  grain.  He  became  afflicted  with  an  infec- 

tion of  the  nose  and  mouth  known  as  actinomycosis, 
which  partially  disabled  him.  The  court  said:  "The 
evidence  taken  upon  this  issue  was  that  of  expert  wit- 

nesses as  to  the  nature  and  causes  of  actinomycosis  and 
whether  it  was  or  could  be  conveyed  by  grain  to  the 
human  organism.  Upon  this  subject  the  testimony 
of  physicians  was  in  conflict,  as  were  also  the  medical 
treatises  upon  which  they  respectively  relied  for  their 
opinions.  The  commission  resolved  the  doubt  and  con- 

flict in  opinion  and  authority  in  favor  of  the  applicant 
for  compensation  by  its  finding  that  'the  applicant's  em- 

ployment in  and  about  the  handling  of  grain  caused 
him  to  contract  the  disease  known  as  actinomycosis.' 
The  evidence  in  support  of  this  finding  consists  not 
only  in  the  opinion  evidence  of  the  physicians  who 
treated  the  applicant  and  diagnosed  his  case,  but  also 
the  testimony  of  the  applicant  himself  that  he  had  not 
heretofore  suffered  from  any  such  disorder,  but  that  it 
had  become  actually  developed  while  he  was  engaged  in 
the  work  of  sacking  and  handling  pulverized  grain  for 
his  employer.  We  think  this  evidence  was  sufficient 
to  warrant  the  commission  in  arriving  at  its  aforesaid 
conclusion,  and  this  being  so  we  have  no  power  to  inter- 

fere with  its  discretion  in  making  said  award."  This 
case  was  decided  in  1917. 

Actinomycosis  is  not  peculiar  to  any  particular  em- 
ployment, but  may  arise  anywhere  the  air  is  filled  with 

dust  particles. 
A  Case  of  Anthrax 

In  New  York  the  plaintiff  contracted  anthrax  while 
handling  diseased  hides.  He  was  awarded  compensation 
by  the  Industrial  Commission  and  the  matter  was  ap- 

pealed to  the  courts.  The  New  York  statute  allows  re- 

covery for:  "Only  accidental  injuries  arising  out  of 
and  in  the  course  of  employment  and  such  disease  or 
infection  as  may  naturally  and  unavoidably  result 

therefrom."  The  court  aflSmed  the  award  of  compensa- 
tion, saying:  "There  is  a  broad  distinction  between  the 

present  case  and  the  case  of  an  occupational  disease. 
The  latter  is  incidental  to  the  occupation  or  is  a  natural 
outcome  thereof.     .  .      This   disease  incurred  by 
the  claimant  was  unexpected,  unusual  and  extraordi- 

nary, as  much  so  as  if  a  serpent  concealed  in  the  hides 
had  attacked  him.  There  is  no  difference  in  principle 
because  the  attack,  instead  of  being  made  unexpectedly 
by  a  concealed  serpent,  was  made  unexpectedly  by  a  con- 

cealed disease  germ.  There  seems  to  be  no  question  in 
the  case  but  that  the  claimant  contracted  the  disease  in 
the  manner  and  under  the  conditions  above  indicated. 
We  think  the  circumstances  constitute  an  accidental  in- 

jury within  the  meaning  of  the  statute.  However,  there 
is  another  theory  upon  which  this  award  may  be  upheld. 
The  claimant  in  the  course  of  his  employment  and  as  a 
result  thereof  had  received  an  abrasion  on  his  hand  or  a 
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fissure  therein.  This  may  properly  be  deemed  an  acci- 
dental injury  arising  out  of  and  in  the  course  of  his 

employment,  and  the  disease  or  infection  caused  by  the 

anthrax  germ  may  be  deemed  'such  disease  or  infection 
as  may  naturally  and  unavoidably  result'  from  such  in- 

jury within  the  meaning  of  the  statute."  This  case  was also  decided  in  1917. 

Excluded  Diseases 

All  diseases  and  infections  are  not  excluded  from  par- 

ticipation in  the  workmen's  compensation  acts.  If  a 
disease  or  infection  is  clearly  of  the  class  known  as  oc- 

cupational diseases,  then  no  recovery  can  be  had  unless 

express  provision  is  made  for  it  in  the  statute  or  unless 

the  particular  state  court  construes  the  statute  to  in- 
clude it.  But  certain  diseases  are  treated  as  compen- 
sable injuries  under  the  most  stringent  compensation 

acts,  and  we  daily  find  the  courts  awarding  decisions  to 
workmen  who  become  incapacitated  by  disease.  There 

is  a  test  announced  by  the  courts  which  may  generally 

be  applied  correctly.  It  is  this:  Did  the  disease  or  in- 
fection result  from  an  accident  or  was  it  in  the  nature 

of  an  accidental  injury?  We  saw  the  New  York  court 

dpply  this  test  in  the  anthrax  case  aforementioned  and 
we  found  that  the  workman  recovered  compensation.  It 

is  a  common  occurrence  for  men  handling  hides  and 

pelts  to  sufl'er  from  anthrax  and  in  some  quarters  it  is 
even  considered  an  occupational  disease.  Yet  the  man- 

ner in  which  it  arises  may  change  it  from  the  noncom- 
pensable  to  the  compensable  class. 

It  is  generally  decided  in  this  country  that  if  a  dis- 
ease results  from  an  injury,  even  though  it  be  an  occu- 

pational disease,  that  it  is  compensable.  This  is  because 

the  injury  and  not  the  disease  was  the  proximate  cause 

of  the  incapacity.  In  like  fashion  if  a  workman  is  suf- 

fering from  an  occupational  disease,  but  sustains  an  in- 
jury by  accident  which  aggravates  the  disease  so  that 

he  is  incapacitated  he  is  entitled  to  compensation. 

Again,  a  disease  may  take  on  the  nature  of  an  acci- 
dent. We  frequently  find  the  courts  awarding  compen- 
sation where  the  workmen  contracted  pneumonia  while 

at  work.  This  is  not  a  far  stretch  of  the  imagination. 
If  a  disease  can  under  extraordinary  circumstances  take 
on  the  nature  of  an  accident  there  is  no  valid  reason 

why  compensation  should  not  be  paid.  It  must  be  recog- 
nized, however,  that  this  will  be  true  only  under  unusual 

conditions. 
We  have  now  considered  the  more  important  phases 

of  the  workmen's  compensation  acts  and  special  legis- 
lation on  the  subject.  Let  us  consider  briefly  the  com- 

mon law  on  the  subject  as  it  stood  prior  to  the  com- 
pensation acts  and  as  is  stands  today  in  states  that  have 

no  compensation  legislation. 
A  Missouri  case,  which  was  decided  in  1916  under  the 

common  law,  showed  that  a  minor  was  employed  as  a 
day  laborer  to  carry  away  boards  that  were  taken  from 
the  floor  of  a  box  car  that  had  been  used  in  carrying 
cement  and  which  were  covered  with  cement  dust.  The 

dust  was  blown  in  the  plaintiff's  eye,  and  the  caustic 
poison  that  the  dust  contained  formed  an  ulcer  which 

destroyed  the  sight  of  the  eye.  The  plaintiff  asked  dam- 
ages, alleging  negligence  on  the  part  of  his  employers 

for  failure  to  provide  him  with  a  safe  place  in  which 

to  work  and  in  failing  to  warn  him,  being  young  and  in- 
experienced, of  the  special  danger  to  his  eyes  from  the 

dust,  of  which  danger  the  employers  were  charged  with 

being  or  ought  to  have  been  aware.  The  employers 
claimed  that  the  eye  might  have  been  affected  by  germs, 
independent  of  cement  dust,  and  argued  that  the  cause 
of  injury  was  so  problematical  that  the  jury  could  not 
rightfully  say  that  it  was  due  exclusively  to  the  dust. 

Said  the  court:  "Lime  and  cement  which  contain  a 
poison  of  particular  malignance  to  the  tissue  and  struc- 

ture of  the  eye  are  commonly  carried  by  railroads  .so 
frequently  and  in  such  quantities  that  their  injurious 
properties  must  have  been  known  to  the  defendants.  It 
is  the  duty  of  mastership  to  exercise  reasonable  care  to 
provide  the  plaintiff  a  reasonably  safe  place  in  which  to 

work,  and  the  jury  were  entitled  to  infer  that  the  de- 
fendants should  have  known  that  the  boards  were 

covered  with  the  poisonous  dust,  and  that  to  set  an  in- 
experienced laborer  to  work  where  the  dust  would  be 

blown  into  his  eyes  added  a  very  serious  danger  to  the 
hazards  of  his  service.  Not  to  warn  him  of  such  danger 
was  an  act  of  negligence  for  the  consequences  of  which 

the  master  should  be  held  responsible." 
In  an  Illinois  case  the  court  said:  "It  is  a  matter 

of  common  knowledge  that  cement  is  now  one  of  the 

most  generally  used  materials  in  certain  trades  and  in- 
dustries ;  that  it  is  packed  in  bags  or  barrels  from  which 

the  cement  is  usually  taken  just  as  it  is  needed  for  use; 
also  that  it  is  a  light,  powdery  substance  which  easily 

floats  through  the  air;  that  there  is  nothing  in  its  com- 
position or  ingredients  which  causes  the  use  of  it  to  be 

accompanied  with  such  special  danger  that  would  re- 

quire it  to  be  handled  difli'erent  from  other  building  ma- 
terials of  like  character  for  the  protection  of  persons  en- 

gaged in  the  work."  And  the  Illinois  court  held  that  the 
injury  was  due  to  an  accident  and  not  to  the  negligence 
of  the  employer  in  the  manner  of  handling  or  failing  to 
warn,  thereby  taking  the  opposite  view  of  the  Missouri 
court. 

Showing  Negligence 

Under  the  common  law  in  order  for  a  workman  to  re- 
cover from  his  employer  for  a  disease  or  infection  he 

must  show  that  it  is  the  result  of  the  negligence  of  the 

employer  in  (1)  failing  to  provide  him  with  a  safe 
place  in  which  to  work;  (2)  with  reasonably  safe  tools 
and  appliances,  and  (3)  failure  to  properly  warn  him 
of  the  danger  of  his  employment  if  he  is  inexperienced 
or  has  no  means  of  ascertaining  the  danger  for  him- 

self. In  order  for  the  plaintiff  to  recover  he  must  show 
above  all  else  that  the  employer  knew  the  dangers  of  the 
work  or  must  have  known  them  from  his  experience  in 
the  business.  It  is  good  law  to  say,  under  the  common 
law  at  least,  that  an  employer  cannot  be  charged  with 
knowledge  of  something  that  he  does  not  know  and  of 
which  he  does  not  have  the  means  of  knowing.  And 
unless  the  workman  can  show  that  the  employer  knew  or 
must  have  known  his  claim  will  fail. 

Diseases  and  infections  are  playing  a  more  important 

part  in  our  industrial  affairs.  It  is  not  making  too  ex- 
travagant a  claim  to  say  that  they  will  demand  more  at- 

tention in  the  next  few  years  than  they  have  had  be- 
fore and  that  they  deserve  more  attention. 

This  is  a  class  of  industrial  loss  which  will  have  to  be 

given  serious  consideration  by  our  courts  and  legis- 
latures in  the  near  future  if  substantial  justice  is  to  be 

done  to  the  laboring  classes.  If  the  principles  of  our 

compensation  system  are  to  survive  we  must  provide 
for  the  sufferer  of  occupational  diseases. 
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IDEAS PRACTICAL  A\EN 

A  Tool  Holder  for  Using  Up  Worn-Out 
O.K.  Tool  Bits 
By  E.  H.  Kreider 

Having  accumulated  a  stock  of  worn-out  high-speed- 
steel  tool  bits  of  the  well-known  O.K.  type  as  a  matter 
of  economy  I  made  a  toolholder  that  will  use  them  up 
to  the  limit.  While  the  design  is  only  in  part  original 
with  me  I  find  some  very  convenient  points  about  it 
that  I  have  not  seen  in  other  holders. 

In  the  diamond-point  tool  here  illustrated  will  be  seen 

7?ie  Part  that  can  be 
used  with  fhe  rcff^^r  Moldc it; 

r- 

---- 
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The  Mintjte  Piece  oF Scrap 

HOI.DER    FOR    fSIX(J    IP  WORN-OUT   TOOL    BITS 

the  part  that  can  be  used  with  the  regular  holder, 
after  which  it  is  ground  off  at  A  and  inserted  into 
the  new  holder  as  shown,  where  it  can  be  used  until 
only  a-minute  piece  of  scrap  remains  as  at  B. 

The  cylindrical  shank  by  which  the  tool  is  held  can 
be  left  free  and  can  be  turned  in  the  holder,  thereby 
throwing  the  rake  and  clearance  from  side  to  side, 
making  right  and  left  tools  out  of  the  same  bit  without 
grinding  the  metal  away. 

Device  for  Gaging  Cutters  While 
Grinding 

By  John  Miles 

Thfe  sketch  shows  a  device  to  be  attached  to  a  cutter- 

grinding  machine  for  the  purpose  of  grinding  gear- 
tooth  cutters  correctly  and  for  gaging  and  correcting 
such  teeth  as  may  be  in  error. 

The  plate  A  supports  the  cutter  to  be  ground,  which 
fits  over  stud  B.  This  plate  or  the  table  to  which  it  is 
fastened  must  have  a  movement  to  and  from  the  center 
of  the  wheel,  and  the  center  of  the  stud  B  must  be 
brought  into  alignment  with  the  face  of  the  grinding 
wheel  and  secured  against  movement  in  a  direction  par- 

allel to  the  wheel  spindle. 
A  piece  of  i-in.-square  cold-rolled  steel  is  attached  to 

the  plate  A  by  the  stud  and  nut  B  in  such  manner  that 

while  it  may  swing  around  D  it  may  be  held  firmly  in 
whatever  position  desired  by  tightening  the  nut. 

A  plate  E  about  i  in.  thick  is  pivoted  upon  C  at  F 
and  tends  to  remain  in  one  or  other  of  two  positions 
(as  shown  in  dotted  lines)  by  reason  of  the  pressure 
of  spring  G,  which  is  attached  to  the  side  of  C  by  two screws. 

A  graduated  sector  H  that  can  be  fastened  in  any  po- 

DEVICE    FOR    GRINDINa    GEAR-ri'TTER   TEETH 

sition  within  the  length  of  its  graduated  surface  by  the 
knurled  screw  /  is  pivoted  to  the  swing  plate  E  by  the 
stud  J,  which  is  riveted  firmly  to  sector  H  and  the  lower 
end  of  which,  projecting  through  E,  is  cam  shaped,  hav- 

ing a  rise  of  about  0.06  within  the  limit  of  movement  of 
the  sector. 

The  indicator  shown  at  the  left  is  aflixed  to  the  table 
in  such  manner  that  its  measuring  point  may  be  swung 
into  the  path  of  the  cutter  teeth  and  fastened  while 
testing  the  tooth  height. 

With  a  cutter  in  place  upon  the  boss  B,  the  center  of 
which  has  been  accurately  aligned  with  the  cutting  face 
of  the  grinding  wheel,  the  cam-shaped  lower  end  of  the 
pin  J  projecting  i  in.  below  the  under  surface  of  plate 
E  rests  in  the  tooth  space  back  of  the  tooth  to  be  ground. 

The  machine  carriage  is  then  moved  forward  until 
the  wheel  enters  the  tooth  space  of  the  cutter  and  the 
tooth  face  brought  into  contact  with  the  wheel  by  mov- 

ing the  outer  end  of  lever  C.  It  will  be  seen  that  what- 
ever this  movement  of  the  cutter  may  be,  the  tooth  face 

will  remain  radial  as  the  cutter  revolves  about  the  cen- 
ter of  B,  which  is  stationary  in  relation  to  the  cutting 

face  of  the  wheel. 
When  the  first  tooth  has  been  ground  suflSciently  the 

nut  D  is  tightened  and  the  cutter  is  indexed  around  by 
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swinging  plate  E  about  its  center  stud  F  enough  to  al- 
low the  cam-shaped  pin  J  to  clear  the  teeth.  This  pin 

tends  to  fit  snugly  at  the  bottom  of  the  tooth  space  by 

reason  of  the  pressure  of  the  spring  G.  If  further  grind- 
ing of  all  of  the  teeth  is  necessary  the  work  is  advanced 

by  further  movement  of  lever  C. 
The  plate  E  is  now  swung  outward  to  the  position 

shown  in  dotted  lines  (where  it  will  be  held  by  the 
spring)  and  the  indicator  is  brought  forward  to  test 
the  length  of  each  tooth. 

When  a  long  tooth  is  found  it  is  marked  and  moved 
to  the  grinding  position.  The  sector  H,  which  has  thus 
far  remained  at  zero,  is  released  by  turning  back  the 
binding  screw  /  and  the  sector  turned  past  two,  three  or 
more  divisions  as  judgment  may  dictate,  and  again 
tightened.  After  grinding,  the  tooth  is  again  tested 
with  the  indicator  and  the  process  repeated  if  neces- 
sary. 

After  one  has  used  the  instrument  a  short  time  a 

definite  relation  will  be  established  in  the  operator's 
mind  between  the  graduations  on  H  and  the  correspond- 

ing reduction  of  the  length  of  the  tooth ;  the  latter  may 
then  be  made  just  right  at  the  first  trial.  This  relation 
would  be  very  difficult  to  calculate,  however,  as  it  de- 

pends upon  the  amount  of  relief,  which  may  vary  with 
different  cutters. 

I  have  found  that  cutters  may  be  ground  to  perfect 
concentricity  by  using  this  device  much  quicker  than 
by  the  usual  method  of  testing  each  tooth  with  a 
micrometer. 

Adjustable  Radius  Bar  for 
Planing  Links 
By  Joseph  Varhola 

The  sketch  shows  a  slight  modification  of  a  well- 
known  scheme  for  machining  the  reversing  links  of  a 
marine  engine  when  it  is  necessary  to  do  this  work  in 
a  small  jobbing  shop  that  is  without  special  machinery 
for  this  purpose. 

The  slotting  machine  is  used  to  do  the  work  and  the 

■Pivot 

SETUP  OP  ADJUSTABLE   RADIUS   BAR 

feature  to  which  I  desire  to  call  attention  is  the  ad- 
justability of  the  radius  bar  and  the  means  provided 

for  changing  the  center  when  adjusting  for  various radii. 

The  circular  and  cross  feed  screws  are  removed  from 
the  slotting  machine.  A  short  piece  of  heavy  timber  is 
fastened  to  the  floor  at  a  suitable  distance  from  the 
machine  and  on  it  is  mounted  the  cross-slide  of  an  old 
lathe  that  was  out  of  service.    A  fork  was  made  to  go 

DOG   FOR   GRINDING 
MACHINE 

in  the  toolpost  and  a  pin  through  this  fork  and  one 
end  of  the  radius  bar  was  the  center  of  the  radius  to 
be  machined. 

The  radius  bar  was  in  two  pvts  that  were  clamped^ together  by  bolts  passing  through  slots  near  the  mid- 
dle of  the  bar.     By  loosening  thess  bolts  and  turning      v the  screw  of  the  slide  rest  a  very  close  adjustment  could 

be  made  for  any  desired  radius.  \ 

A  Quick-Change  Do^ 
By  Leo  Cohen 

The  device  shovwi  in  the  cut  is  intended  for  use  on 
a  grinding  machine  when  there  are  large  numbers  of 
small  pieces  to  be  ground.  It  can  be  very  quickly  tr&iis- ferred  from  one  piece  to  th^ 

next  without  the  necessity  for 
picking  up  a  wrench  or  of 
tran.sferring  the  loose  piece  of 
brass  ordinarily  used  under 

a  dog  screw  to  prevent  the  lat- 
ter from  marring  the  work.  It 

is  made  of  two  pieces  of  cold- 
rolled  steel  i  in.  thick  to  form 
the  sides,  with  fillers  I  in.  thick 
at  each  end,  leaving  a  slot  of 
this  width  through  the  middle. 
A  casehardened  cam  piece 
moves  in  this  slot,  being  swung 
from  a  pin  which  passes 
through  the  side  pieces.  Three 
or  more  holes  are  provided  for 

this  pin  to  adapt  the  tool  to  different  diameters. 
An  oblong  hole  is  milled  through  the  small  end  into 

which  the  driving  pin  enters  to  drive  the  work.  The 
manner  in  which  the  dog  drives  the  work  is  obvious. 

A  Scheme  for  Stiffening  Cutting-Off 
and  Threading  Tools 

By  J.  H.  Spoor 

Cutting-off  and  threading  operations  in  the  lathe  are 
at  best  rather  uncertain,  especially  if  the  material  to 
be  worked  is  machine  steel.  Both  operations  require  a 
tool  that  is  set  almost  exactly  on  center,  and  both  op- 

erations are  improved 
the  more  rigidly  the 

bearings  and  slides 
are  maintained.  In 
either  operation  the 
tool  is  very  liable  to 

pick  up  a  cut  when  it 
is  not  supposed  to, 

and  go  to  it  with  a 
vengeance  that  stops 

little  short  of  a  brok- 
en tool  or  spoiled 

work.  When  this 
work  is  to  be  done  in 

a  lathe  with  a  com- 
pound rest,  the  little 

jack  placed  under 
the     tool     as     shovra 

in  the  cut  will  give  it  additional  stiffness  and  aid  the 
cutting  action  materially. 

JACKING    UP    THK    TOOL- HOLDER 
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Split  Sleeve  for  Woodruff  Cutters 
By  Oscar  Craft 

I  have  had  some  trouble  in  holding  Woodruff  cutters 
and  have  devised  a  scheme  which  I  find  to  be  much 
better  than  the  ̂ rill  chuck  commonly  used.     This  is 

a   split  sleeve   made   as   follows: 
Fit  a  taper  sleeve   to   the  collet   that   it   is   desired 

SPLIT   SLEEVE   FOR   HOLDING   PARALLEL   SHANK 
CUTTERS 

to  use,  and  with  it  in  place  in  the  spindle  in  the 
milling  machine  carefully  bore  it  to  fit  the  shank  of 
the  cutter.  Then  with  a  slotting  cutter  make  four 
cuts  down  the  sleeve,  as  shown  in  the  cut.  The  sleeve 
should  then  be  relieved  a  trifle  by  slightly  reducing  its 
diameter  between  the  bottom  of  the  slots  and  the  tang. 

When  the  sleeve  with  a  cutter  in  place  is  driven  into 
the  collet  it  will  be  held  very  firmly  indeed.  If  desired 
a  hole  may  be  tapped  in  the  small  end,  a  hole  drilled 
through  the  receiving  collet  and  a  draw  bolt  fitted, 
making  it  in  effect  a  draw  in  chuck. 

A  Handy  Wire-Splicing  Tool 
By  Charles  H.  Willey 

It  is  often  necessary  in  the  shop  to  splice  the  ends 
of  two  pieces  of  wire  together,  and  when  the  wire  is 
too  stiff  to  be  handled  with  a  pair  of  pliers  and  the 
fingers  such  a  tool  as  shown  at  A  in  the  sketch  will 

TOOL  FOR  SPLICING  WIRE 

be  found   very  efficient  and   handy.     It   is  made  of  a 
piece  of  flat  steel  of  i-in.  thickness. 

The  two  wires  to  be  joined  have  their  ends  gripped 
parallel  in  a  pair  of  pliers,  and  the  tool  used  as  shown 
at  B  to  make  the  first  seizing  or  winding.  The  splice 
IS  finished  with  the  tool,  as  shown  at  C.  The  completed splice  is  shown  at  D. 

A  Steadyrest  for  a  Screw  Machine 
By  H.  J.  Gustave  Kopsch 

The  cut  shows  a  steadyrest  which  I  designed  for  long, 
slender  work  in  automatics  and  hand  screw  machines, 
and  has  given  excellent  service  for  months.  It  elim- 

inates chattering,  insures  more  uniform  diameters  on 
slender  work,  and  does  not  interfere  with  tools  in  the 
turret  or  with  operations  such  as  drilling  or  tapping, 
which  in  some  cases  may  be  done  at  the  same  time  as 
the  forming  operation. 

The  base  may  be  used  for  many  different  shapes  of 
forming  tools  if  the  two  screw  holes  are  properly  located 
to  have  the  forming  tool  rest  against  the  shoulder.  The 
steadyrest  itself  is  hardened  and  polished  on  the  bear- 

CUTTINO  Orr  TOOL 
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steadyrest  for   screw   MACHINE 

ing  surface.  The  main  cause  of  dulling  of  the  forming 
tool  is  the  chattering  of  the  work,  and  this  is  entirely 
eliminated.  I  have  finished  thousands  of  pieces  at  a 
much  higher  feed  than  before  without  regrinding  the 
tool,  and  the  security  against  the  work  riding  up  on  the 
tool  and  the  resultant  breakage  of  drills,  etc.,  is  alone 
worth  the  slight  expense  of  making  it. 

Any  change  in  the  diameter  of  the  work  is  taken  care 
of  by  simply  using  a  thicker  or  thinner  spacing  block, 
as  the  case  may  be.  This  tool  was  first  used  on  a  Cleve- 

land automatic,  but  it  is  useful  on  almost  any  hand  screw 
machine.  I  believe  it  is  a  novel  scheme,  at  least  I 
thought  of  it  only  after  having  had  much  trouble  with 
work  of  this  kind,  and  I  thought  the  idea  might  be  of 
value  to  some  of  our  readers  who  may  have  experienced 
the  same  trouble. 

Long  Built-Up  Broach 
Built-up  broaches  of  the  general  design  shown  in  the 

illustration  are  made  in  the  shop  of  Armstrong,  Whit- 
worth  &  Co.,  Manchester,  England.  Any  number  of  sec- 

tions can  be  built  up  according  to  the  work  to  be  done. 
The  cutting  disks  are  of  high-speed  steel,  each  be- 

ing I  in.  thick.  These  are  assembled  on  a  crucible- 

t< — «'*'--■ 
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Z Locknufs      '•■r'^       '■■         51-Cufferi  in  Total Lenqfh  each  ̂   lonq 
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LONG  BUILT-UP  BROACH 

steel  arbor,  being  positioned  by  a  key  and  secured  by  a 
plain  collar  and  two  locknuts,  the  pulling  end  of  the 
broach  being  also  made  of  crucible  steel  and  screwing 
on  to  the  threaded  end  of  the  arbor  as  shown.  The 
broach  illustrated  has  been  tested  at  cutting  speeds 
ranging  from  19 i  in.  to  more  than  50  in.  per  minute; 
sixteen  blanks,  for  instance,  were  broached  at  a  speed 
of  50  in.  per  minute  without  effect  on  the  broach  sections. 
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SOME  months  ago  in  New  York  City, 
 and  dur- 

ing  the  crowded  hour  on  the  elevated  railroad, 

I  saw  two  men  form  themselves  into  a  human 

battering  ram  and  thus  gain  toe  room  on  the  plat- 
form of  the  Ninth  Avenue  express.  In  so  doing, 

they  stepped  all  over  each  other,  collided,  impinged, 

bumped  and  otherwise  impacted  as  is  the  necessity 
and  custom. 

Thus  far  the  procedure  was  entirely  regular, 
what  followed  was  not. 

But 

For  the  shorter  and  elder  of  the  two,  whose  name 

was  presumably  Pat,  took  offense  at  the  larger  and 
younger  individual,  who  was  quite  possibly  called 
Mike,  and  thereupon  burst  into  song. 

I  will  omit  the  words  of  Pat's  able  effort  and  also 
the  music,  merely  stating  that  it  characterized  Mike 

as  "no  gintleman,  a  wooden  man,"  and  one  who 
ought  to  "fly  for  the  Kaiser." 

Mike,  who  had  the  appearance  of  a  West  End 
truck  driver,  evidently  lacked  in  repartee,  for  he 
pondered  this  statement  long  and  carefully.  And 
then  all  unconsciously  and  unintentionally  he  gave 
birth  to  a  psychological  masterpiece  of  conciliation. 

"Fly  for  the  Kaiser,  is  it?  fVhy,  we're  agin  that 

gink!" 

Mike  produced  a  common  enemy  and  peace 
reigned  once  more  on  the  platform.  At  the  next 
station  each  of  the  former  belligerents  waited 
politely  for  the  other  to  get  off  first. 

*     *     • 

There  are  plenty  of  common  enemies  on  whom 

machine  shops  and  machine-shop  people  of  all  ranks 
can  unite  without  needing  to  resurrect  the  Kaiser. 

He's  a  dead  one. 

"We're  agin  the  gink,"  for  instance,  who  is  a  one- 
idea  management  fiend.  The  fellow  who  wants 

everybody  else  to  do  things  the  way  he  would  do 
them  if  he  ever  did  them. 

These  one-idea  men  started  out  to  show  Uncle 

Sam  how  to  win  the  war — their  way. 

Their  way  consisted  in  following  a  certain  ritual 
and  constructing  certain  charts. 

One  of  the  brilliant  contentions  of  these  fellows 

was  that  plain  figures  are  too  old-fashioned  and  in- 
adequate to  show  results.  All  manufacturers  of 

material,  therefore,  were  to  be  prohibited  from  re- 

porting their  weekly  production  in  figures,  and  were 
to  be  compelled  instead  to  draw  a  line  upon  a  chart. 
Every  week  each  manufacturer  was  to  send  his 

weekly  chart  to  headquarters  where  it  would  pass 
through  the  hands  of  the  oflicial-chart  corps  for  pre- 

liminary treatment. 

These  artists,  or  rather  chartists,  were  to  analyze 
and  dissect  each  chart,  gaze  at  each  line  upon  it 
from  various  angles,  and,  from  both  near-by  and 
from  afar  off,  measure  the  spiritual  essence  of  that 
line  with  their  superior  natural  and  cultivated  chart 

instincts  and  then  interpolate  its  hidden  meaning 
into  a  superchart  to  go  to  the  man  higher  up. 

The  man  higher  up  was  to  permit  the  hidden 
meanings  to  penetrate  his  inner  consciousness,  fuse 
them  with  the  fire  of  criticism,  freeze  them  with  his 

cold,  analytical  glance,  extract  from  each  line  or 

cabalistic  hieroglyph,  its  particular  phase  of  influ- 
ence on  the  winning  of  the  war,  and  then  combine 

these  doubly  hidden  meanings  into  a  master  cliart 
for  the  enlightenment  of  generallisimos  and  other 
high  boys. 

And  after  these  master  charts  had  been  rev- 
erently brought  into  the  presence  of  the  one  highest 

up  he,  being  somewhat  reluctant  to  admit  himself 
unscientific  in  methods  of  management,  and  yet 

being  in  total  darkness  as  to  A-hat  it  was  all  about, 
would  have  his  secretary  write  upon  diese  charts 

tiny,  lead-pencil,  old-fashioned  figures  showing  what 
quantities  each  of  the  hieroglyphs  were  supposed  to 

represent. 
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Alas,  that  this  should  be  not  only  a  joke,  but  also 
a  fact! 

Uncle  Sam  fell  for  these  one-idea  men  and 
let  them  exploit  their  theories  at  the  expense  of 

progress  until  things  became  so  beautifully  balled 
up  that  it  was  necessary  to  call  for  a  new  deal  with 
the  one-idea  management  jokers  left  out  of  the  pack. 

This  is  not  intended  as  a  wholesale  condemnation 

of  "scientific  management."  The  work  of  Frederick 
W,  Taylor  was  invaluable  to  industry  because  it 

made  men  think  about  management  methods — 

something  they  hadn't  been  doing  before. 

And  thinking  about  these  things  led  to  the  im- 
provement of  management  methods  in  general. 

Taylor,  being  an  instigator  of  thinking,  was  a  com- 
mon benefactor,  whereas  the  management  faddist, 

being  a  befuddler  of  thought,  is  a  common  enemy. 

Time  studies,  for  example,  are  invaluable  when 
made  by  those  who  know  what  they  are  doing  and 
why. 

The  Prussian  Guards  were  wonderful  examples 
of  the  result  of  the  wrong  kind  of  time  and  motion 

study — they  could  goosestep  to  perfection,  but  it 

didn't  get  them  into  Paris. 

Men  who  are  forced  to  follow  the  meaningless 

forms  of  a  one-idea  man's  system  of  management 
have  ths  same  degree  of  enthusiasm  in  doing  so  as 
you  or  I  \Mould  have  if  forced  to  practice  the  Bud- 

dhist ritual. 

exploiting  a  defective  machine  will  fool  himself 

into  maintaining  and  exploiting  a  system  of  manage- 
ment that  has  four  missing  cylinders  and  a  slipping 

clutch. 

Whoever  he  is,  he  is  a  common  enemy,  for  he 

smothers  profits  under  a  blanket  of  unnecessary 
red  tape  and  at  the  same  time  invites  the  ridicule 

of  his  employees  who  know  that  he  is  fooling  him- 
self or  being  fooled. 

The  one-idea  man  is  a  public  asset — when  his  idea 
is  a  big  one  and  a  sane  one.  He  is  a  public  liability 
when  his  idea  is  a  fad. 

During  the  coming  months  you  will  consider  how 
you  can  make  your  management  methods  keep  step 
with  the  coming  period  of  progress. 

Avoid  fads  and  fancies. 

Don't  stop  with  paying  a  systematizer  for  telling 
you  the  good  points  about  the  system  he  has  installed 
in  your  shop.  Pay  the  boys  in  the  shop  for  telling 
you  about  its  bad  points. 

Most  of  you  who  read  this  are  living  examples 
of  what  individualism  plus  American  opportunity 

can  accomplish. 

Individualism  is  Americanism,  and  anything 

tending  to  destroy  Individualism  will  destroy 
Americanism,  whether  that  thing  is  misapplied 

management  methods  or  labor  communism  or  gov- 

ernment paternalism. 

Fads  are  in   the  discard  today  and  facts  in   the 

L 

A  man  can't  laugh  in  his  sleeve  at  you  and  roll  his     ascendancy. 
sleeves  up  for  you  ̂ t  the  same  time. 

This  gink  that  we're  agin  is  not  always  a  profes- 
sional systematizer.  Too  often  he  is  a  manufac- 

turer himself,  who  otherwise  perfectly  sane  is  a  bit 
nutty,  so  to  speak,  on  management  theories. 

Many  a  manufacturer  who  would  never  dream  of 

\SblAjeMJft\ 
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In  conformity  with  a  Post  Office  ruling,  descriptions  of 
new  equipment  can  only  be  used  in  this  department 
which  have  not  been  previously  or  simultaneously 
advertised  in  this  or  any  other  periodical. 

Ready  Welded* Tools 
The  Ready  Tool  Co.,  Bridgeport,  Conn.,  is  now  weld- 

ing high-speed  steel  to  low-carbon  steel  for  the  purpose 
of  making  cutting  tools  or  for  other  like  uses.  The  illus- 

tration shows  a  counterbore  made  by  this  method,  the 

COUNTERBORE   MADE   BY   THE   READY    ELECTRIC 
WELDIXG  PROCESS 

difference  in  color  showing  where  the  weld  between  the 

two  materials  occurs.  The  electric-welding  process  is 
used,  and  it  is  claimed  that  considerable  saving  is  made 
by  the  use  of  the  shank  of  lower-priced  material  and 
that  considerable  machining  is  saved.  The  company  is 

prepared  to  do  the  welding  and  annealing  for  con- 
cerns that  may  desire  to  perform  their  own  finishing 

operstions. 

Bemis  Lathe  Chuck 

The  collet  chuck  shown  in  the  illustration  is  the  prod- 
uct of  the  E.  W.  Bemis  Machine  Co.,  Worcester,  Mass., 

and  while  primarily  intended  for  a  lathe  chuck  it  is 

useful  on  other  types  of  metal-turning  machinery.  A 
distinctive  feature  of  the  chuck  is  the  method  employed 
for  operating  the  collet  jaws,  which  have  no  longitudinal 
movement.  They  are  held  securely  in  the  chuck  body 
but  do  not  ride  upon  it.  The  closing  member  rides  upon 
the  taper  of  the  jaws  in  opening  or  closing  them,  and  it 
is  claimed  that  this  construction  makes  for  uniformity 
in  the  length  of  the  work,  which  is  of  course  a  great  ad- 

vantage in  cutting  off  stock.  The  chuck  consists  of  a 
body  A  reinforced  by  the  sleeve  B  which  is  threaded  to 
receive  the  chuck-closing  member  C.  This  member  is 
knurled  for  operation  by  hand,  and  is  also  provided  with 
holes  for  a  spanner  wrench.  The  collet  jaws,  which  are 
interchangeable  for  varying  sizes  of  work,  screw  into 
the  steel  nut  D  and  are  held  firmly  in  place  by  the  head- 

less setscrew  E.     In  the  illustration  the  chuck  shown 

BEMIS  COLLET  CHUCK  WITH  FLANGE  FOR  BOLTING  TO 
FACEPLATE 

is  flanged  for  bolting  to  a  faceplate,  but  it  is  also  made 

in  a  style  suitable  for  screwing  onto  the  nose  of  the 

spindle.  It  is  furnished  in  two  sizes,  the  smaller  tak- 
ing collets  from  ife  to  i  in.  and  the  larger  taking  collets 

from  A  to  1  inch. 

Clark  Compression  Coupling  / 

The  illustration  shows  a  new  form  of  compression 

coupling  that  has  recently  been  placed  on  the  market  by 

C.  H.  Clark,  60  Grand  St.,  New  York  City.  The  entire 

device  consists  of  three  pieces,  which  are  laid  against 

the  shaft,  and  two  rings.  The  outside  of  the  three 

pieces  forming  the  main  body  of  the  coupling  are 

slightly  tapered  and  the  two  rings  are  driven  on  from 

either  end,  and  compression  is  thus  secured  that  is  suf- 
ficient to  hold  the  shafts  firmly  together.  -In  installing 

these  couplings  sufficient  space  is  left  between  the  ends 

of  the  two  shafts  to  allow  the  rings  to  be  slipped  be- 
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CLARK   COMPRESSION    COUPLING 

tween  and  over  them.  It  is  also  claimed  that  this 

coupling  will  line  up  the  shafts.  Additional  compres- 
sion rings  can  be  used  if  desired. 

Blomquist-Eck  Horizontal  Boring  Mill 
The  Blomquist-Eck  Machine  Co.,  1146  East  152d 

St.,  Cleveland,  Ohio,  has  recently  placed  on  the  market 
the  horizontal  boring  mill  shovk^n  in  the  illustration. 
The  new  machine  has  been  designed  with  a  deep  bed, 
or  base,  of  box  pattern,  which  it  is  claimed  eliminates 
an  inherent  fault  of  most  machines  in  that  it  provides 
an  ample  amount  of  metal  directly  under  the  column 
where  the  greatest  stresses  occur.  It  is  also  claimed 
that  the  speeds  and  feeds  are  such  as  to  allow  the  most 
advantageous  speeds  and  feeds  to  be  used  for  any  class 
of  work  that  is  likely  to  be  handled.  In  building  the 
machine  a  complete  system  of  jigs,  fixtures  and  gages 
is  used,  thus  insuring  interchangeability  of  parts.  The 
various  groups  of  mechanism  form  complete 
individual  units,  and  any  unit  can  be  inspected, 
removed  or  replaced  without  disturbing  the 
adjoining  unit. 

The  bed,  or  base,  is  of  box  section  cast  en- 
tirely in  one  piece,  the  outer  walls  directly  un- 

der the  column  being  left  intact  without  cored 
openings,  a  feature  of  construction  that  is  said 
to  add  greatly  in  resisting  the  lines  of  stress. 
Chip  chutes  are  provided,  and  these  are  so 
arranged  that  their  walls  give  additional 

strength.  The  bed  is  reinforced  directly  un- 
derneath the  column  by  sections  tied  together 

and  cast  integral  with  the  base,  the  bed  being 
further  reinforced  by  heavy  ribs  running 
lengthwise  and  at  right  angles.  The  column 
is  also  of  box  section  and  is  braced  internally 
by  ribs  t>laced  in  both  horizontal  and  vertical 
positions.  The  sides  are  tapered  and  flare  out 
al  the  bottom,  giving  a  large  bearing  on  the bed. 

The  spindle  saddle  is  designed  with  a  long, 
narrow  guiding  edge  with  a  single-screw,  ad- 

justable, taper  gib  for  adjustments  on  one 
side  and  a  square  lock  form  with  gib  on  the 
other  side.  The  center  of  the  spindle  is  placed 
close  to  the  column  face  in  order  to  avoid  over- 

hang, and  the  elevating  screw  is  placed  be- 
tween the  column  faces  and  the  spindle.  The 

units  comprising  the  spindle  and  saddle  are 

counterbalanced  by  a  weight  within  the  column.  High- 
carbon  heat-treated  steel  is  used  for  the  spindle,  which' 
is  ground  its  entire  length  and  bored  for  a  Morse  taper. 
End  thrust  in  both  directions  is  carried  on  ball  bearings. 
The  spindle  sleeve  consists  of  a  hammered,  high-carbon 
steel  forging  ground  inside  and  outside  and  provided 
with  tapered  adjustable  bearings  made  of  Government 
bronze.  Either  bearing  can  be  adjusted  to  compensate 
for  wear,  and  sight-feed  oil  cups  are  provided. 

A  shaft  and  a  set  of  planed-steel  bevel  gears  are  used 
to  raise  the  boring-bar  support  and  spindle  saddle  in 
unison.  The  bar  support,  or  bearing  proper,  may  be 
securely  clamped  by  a  lever  binding  bolt  in  any  position 
desired.  The  close-coupled  drive-gear  shafts  are 
mounted  on  S.K.F.  double-row  self-aligning  ball  bear- 

ings. All  shafts  are  made  of  high-carbon  steel,  and 
gears  are  of  hardened  steel-ring  type,  heat  treated  and 
shrunk  on  cast-iron  hubs.  The  smaller  spur  gears  of 
the  drive  are  made  of  solid  steel  heat  treated,  while 
all  bevel  gears  are  planed  from  hammered-steel  foi^ 
ings.  The  speed  changes  are  made  by  two  levers  at  tW 
front  of  the  machine  operating  selective  sliding  geaak 
The  entire  driving  mechanism  is  located  in  the  bate, 
and  each  individual  shaft  and  bearing  can  be  removed 
and  replaced  without  disturbing  any  adjoining  unit, 
access  to  the  entire  unit  being  had  through  the  oil-tight 
top  plate  cover.  All  gears  run  in  a  bath  of  oil,  and  in 
addition  a  positive  cascade  oiling  system  is  provided  for 
both  gears  and  bearings. 

Feed  to  the  spindle  in  either  direction,  to  the  spindle 
saddle  in  raising  or  lowering  upon  the  column,  to  the 

table  saddle  parallel  to  the  bed  or  to  the  table  longi- 
tudinally upon  its  saddle,  is  introduced  through  direct 

positive  gears  in  a  manner  similar  to  that  used  for  the 

speeds.    The  shafts  are  of  high-carbon  steel  mounted  on 

BLOMQUIST-ECK  NO.  1  HORIZONTAL  BORING  MILL 

niampter  of  spindle,  31  in. ;  travel  of  spindle,  30  in. ;  taper  in  spindle. 

Mo^Le  No  5-  number  of  speed  changes,  twelve,  16  to  196  r.p.m  :  number 
^f?ed  changes  for  spindle  or  table.  9  :  number  of  feed  changes  for  spmdle 

or  tlblewfth  back  gears,  18;  feeds.  0,003  to  0.518  in.  per  spindle  revolution: ^LrUin^  ̂ 1  rfacc  of  table  24  x  64  in.;  automatic  longitudmal  feed  of  table, 

^i^  -^automatic  traverse  feed  or  parallel  movement  of  table  with  bed  37 
in  ;  m'a^mum  distance  from  spindle  nose  '«  »"  "of  d  bearmg.  5  ft^  S  m  ; rnaximum  distance  from  top  of  plain  workmg  table  to  center  of  spindle.  27 

h^^  maximum  distance  from  top  of  bed  to  top  .of  table.  .10  In. :  diameter 
of"constant-speed  friction  drive  pulley,  14  in.;  width  of  driying  belt,  4  in.; 

speerof  frict^n  driving  pulley,  360  r.p.m.;  weight,  crated  11  600  lb.  ihorsej- 
power  recommended,  5;  motor  recommended,  constant  speed,  900  to  1200 

r.p.m. 
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S.K.F.  ball  bearings.  The  gears  are  of  steel,  heat 
treated.  The  entire  feed  mechanism  is  located  in  the 

base,  and  any  unit  may  be  removed  and  replaced  with- 
out disturbing  any  adjoining  unit.  All  gears  run  in  a 

bath  of  oil,  and  in  addition  a  cascade  oiling  system  is 
provided  for  bearings  and  shafts.  The  feed  changes 
are  made  by  means  of  two  levers  placed  directly  in 
front  and  at  the  top  of  the  gear  box,  there  being  three 

selective  interlocking  ■  levers  provided  in  addition, 
which  engage  either  the  spindle,  vertical  or  table  feeds. 
No  two  conflicting  feeds  can  be  engaged  at  the  same 
time,  and  for  operating  star-feed  facing  heads  or  work 
of  similar  nature  all  feed  levers  can  be  positively  locked 
in  a  neutral  position.  Convenience  and  safety  for  the 
operator  are  provided  by  placing  all  controlling  levers  at 
the  front  and  high  enough  so  that  there  is  no  occasion 
to  stoop  or  reach  beyond  the  normal  working  position. 

The  bed  surfaces  have  been  so  designed  and  propor- 
tioned that  the  use  of  a  long,  deep  saddle  to  compensate 

for  any  overhang  of  the  table  at  the  extreme  front  and 
rear  positions  has  been  made  possible.  When  in  either 
of  the  extreme  positions  the  table  is  supported  in  the 
saddle  for  practically  three-quarters  of  its  entire  length, 
the  saddle  being  gibbed  to  the  bed  by  the  square-lock 
method  having  a  long,  narrow  guiding  edge  with  a  taper 
gib  for  adjustment.  The  table  is  reinforced  by  ribs,  is 

provided  with  T-slots  and  is  gibbed  to  the  saddle  by  the 
square-lock  method.  A  friction-type  power  rapid 
traverse  is  provided  for  all  members  operated  by  the 
feed,  and  this  operates  at  one  rate  of  speed  in  either 
direction.  It  is  instantly  engaged  or  disengaged  with- 

out disturbing  the  original  feed  setting,  and  the  clutch 
control  is  so  sensitive  that  it  is  said  that  practically  any 
amount  of  travel  can  be  had.  An  adjustable  safety 
friction  leather  washer  in  the  clutch  mechanism  pre- 

vents damaging  any  portion  of  the  mechanism  engaged. 

Hand  feeds  are  provided  for  the  spindle  travel  or  move- 
ment, table  saddle  and  table  in  addition  to  the  auto- 
matic feeds,  all  screws  being  fitted  with  graduated 

dials. 

A  single  friction  clutch  pulley  drive  operating  at  con- 
stant speed  is  furnished  as  regular  equipment,  but  con- 
stant or  adjustable-speed  motor  drive  can  be  furnished 

if  desired,  as  can  also  any  type  of  electrical  control, 
such  as  manual,  automatic  or  push  button.  Attach- 

ments such  as  circular  swiveling  table,  auxiliary  table 
and  star  feed  are  furnished  as  extras  if  desired. 

Oliver  Motor  Drive  for  Double-Spindle 
Wood  Shaper 

The  Oliver  Machinery  Co.,  Grand  Rapids,  Mich.,  has 
placed  on  the  market  a  new  compact  motor  drive  for 

double-spindle  wood  shapers,  the  new  drive  making  use 
of  standard  vertical  motors.  As  shown  by  the  illustra- 

tion a  separate  motor  is  used  for  each  spindle,  each 
motor  being  mounted  on  vertically  gibbed  ways,  adjust- 

able by  means  of  a  handwheel  and  screw  so  that  the 
motor  can  be  located  at  the  correct  height,  as  shown  by 
the  scale  and  as  called  for  by  the  height  of  the  spindle 
to  suit  the  work.  Each  motor  stand  is  independently 
adjustable  to  and  from  the  shaper  to  adjust  the  tension 
of  the  belt.  Another  advantage  is  that  either  shapor 
spindle  can  be  run  independently.  It  is  said  that  the 
new  arrangement  takes  up  less  room  on  the  floor  be- 

OLIVER  MOTOR    IJRIVK    FOR    DOUBLE-SPINDLE   WOOD SHAPER 

cause  the  distance  required  between  centers  fs  only  5 
ft.,  making  the  actual  floor  space  about  7  x  5  ft.  The 
arrangement  makes  use  of  standard  vertical  motors, 
doing  away  with  the  need  of  specialized  built-in  motors, 
and  can  be  adapted  for  new  shapers  and  also  for  those 
already  in  use.  The  motor-starting  unit  may  be  of  such 
a  type  as  is  desired. 

Lindblad  "Adlight" 
The  jointed  electric-light  fixture  shown  In  the  illus- 

tration is  one  of  the  recent  products  of  K.  F.  M.  Lind- 
blad, 65  Sudbury  St.,  Boston,  Mass.  It  is  particularly 

designed  for  work  in  the  shop  or  for  other  places  wheve 

LINDBLAD   "ADLIQHT" 

it  is  desirable  to  move  the  light  around  considerably  in 
order  to  locate  it  at  the  most  convenient  point.  The 
device  is  made  of  ?-in.  square  steel  tubing,  the  links 
swinging  alternately  sidewise  and  up  and  down  and  the 
cord  being  run  on  the  inside.  The  device  is  42  in.  Irng, 

but  can  be  readily  extended  if  necessary  by  the  i-'se  of 
a  piece  of  ordinary  i-in.  iron  pipe.  It  will  be  noticed 
that  there  are  no  slide  points,  wire  loops  or  thumb- 

screws, it  simply  being  necessary  to  take  hold  of  the 
light  and  push  it  to  the  position  desired 

Carnegie  Electric  Tool  Steels 
The  Carnegie  Steel  Co.,  Carnegie  Building, Pittsburgh, 

Penn.,  has  recently  placed  on  the  market  a  new  line 
of  electric  carbon  tool  steels,  these  being  made  in  five 

grades  ranging  from  70-  to  130-point  carbon  content. 
These  steels  are  made  up  in  a  considerable  variety  of 

sizes  and  shapes  as  are  generally  required  for  machine- 
shop  tool  work. 
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RECONSTOUCTION  NEWS 

TIMELY  INFORMATION LIVE  MACHINE  SHOPS 

DURING  the  19  months,  April,  1917,  to  November, 
1918,  the  United  States  was  a  belligerent  in  the 

•world  war,  says  the  chairman  of  the  Federal 
Trade  Commission.  American  industry  and  finance 
passed  through  an  ordeal  that  brought  both  strength 
and  weakness  into  sharp  relief.  Before  this  nation 
could  strike  its  full  stride  things  were  reduced  to  rather 
elementary  and  primitive  terms.  Much  of  mystery  and 
of  pretense  was  swept  away.  Out  of  it  all  must  come 
to  those  in  varied  pursuits  and  walks  of  like  a  charity 
and  understanding,  one  wfth  the  other,  based  on  fuller 
knowledge. 

During  these  19  months  the  Federal  Trade  Commis- 
sion had  a  peculiar  opportunity  to  sense  what  was  going 

on,  especially  in  the  industrial  world.  It  has  been  the 

cost-finding  agency  of  the  Government;  the  expert  ac- 
countant to  the  War  Industries  Board  and  its  price- 

fixing  committee;  to  the  Army,  the  Navy,  the  Food 
Administration,  the  Fuel  Administration,  the  Railroad 
Administration,  the  Shipping  Board,  the  Post  Office  and 
other  agencies. 

Lessons  of  War  Cost  Finding 

It  is  to  be  remembered  that  cost  finding  and  price 
fixing  were  two  entirely  different  functions.  One  was  a 
striving  for  exact  fact  through  painstaking  study  and 
labor;  the  other,  building  on  this  fact  foundation,  was 
a  matter  of  discretion,  of  judgment,  of  accommodation 
to  seen  and  unseen  forces  and  an  effort  to  distribute 
equitably  the  hardships  inevitably  resulting  from  the 
dislocations  of  war. 

In  its  cost-finding  work  the  Federal  Trade  Commis- 
sion of  necessity  had  to  search  into  the  very  vitals  of 

industry.  Some  took  this  as  a  matter  of  course,  appre- 
ciating at  once  the  end  in  view.  For  some  other  indus- 

tries, however,  such  intrusion  into  the  privacy  of 
business  was  met  at  first  with  reluctance  and  misgiv- 

ings. For  the  latter  this  attitude  quickly  changed, 
however,  and  these  industries  also  welcomed  and  aided 
the  commission  in  its  work.  At  the  end  it  can  be  said 
that  there  remains  no  suspicion  that  a  single  business 
secret  has  been  betrayed.  Costs  were  obtained  from 

whole  industries,  sometimes  involving  in  a  single  in- 
quiry the  examination  of  the  books  of  thousands  of 

companies.  These  results  were  brought  together  and 
presented  without  disclosing  the  identity  of  individual 
figures  except  to  the  responsible  officers  of  the  Govern- 

ment and  after  opportunity  for  scrutiny  by  each  con- 
cern of  the  processes  and  results  as  to  its  own  case. 

Thus  came  confidence  and  understanding  where  im- 
personal discharge  of  duty  was  met  with  candor.  Tha 

vast  majority  of  patriotic  and  enlightened  men  of 
affairs  welcomed  every  effort  to  steady  and  stabilize 
industry  as  it  gathered  its  vast  powers  to  ride  the  red 
seas  of  war  and  to  deliver  the  tremendous  blow  against the  enemy. 

Before  this  country  entered  the  war,  and  therefore 
before  war  powers  could  be  exercised  in  control,  a  huge 
and  false  price  structure  was  built  up,  and  in  spite  of 
all  that  could  be  done  it  became  more  aggravated.  Cost 
of  living  and  wages  went  upward  as  prices  rocketed. 
That  price  structure  and  its  attendant  inflations  to-day 
are  among  the  chief  perils  of  the  reconstruction  period. 
That  they  are  no  greater  can  be  attributed  almost 
wholly  to  the  cooperation  of  industry  in  the  program 

of  price  fixing  which  checked,  so  far  as  possible,  mount- 
ing prices  and  for  the  time  negatived  price  based  solely 

on  supply  and  demand. 
One  great  handicap  lay  in  the  fact  that  basic  natural 

resources  had  been  appreciated  in  value  before  the  price- 
fixing  function  came  into  operation.  European  belliger- 

ents had  for  three  years  been  bidding  frantically  for 
the  treasures  that  nature  had  placed  under  our  steward- 

ship, and  as  a  result  our  raw  materials  had  been  hugely 
written  up  before  the  United  States  entered  the  war. 
So  when  price  fixing  was  undertaken  it  started  from 
inflated  value  for  undug  ores  and  coal ;  untouched  petro- 

leum and  uncut  forests.  Despite  this  fal.se  start  and  the 

difficulties  that  flowed  therefrom,  cumulating  in  all  sub- 
sequent industrial  operations,  price  fixing  did  stabilize 

industry  and  insured  it  against  ruinous  collapse  at  the 
end  of  the  war. 

Costs  fob  10,000  Industries 

It  is  estimated  that  in  its  work  for  various  Govern- 

ment agencies  the  Federal  Trade  Commission  obtained 

cost  and  production  figures  of  upward  of  10,000  com- 
panies in  scores  of  important  industries  and  many 

minor  ones  which  had  an  approximate  aggregate  invest- 
ment of  $20,000,000,000  and  the  commodities  directly 

affected  by  such  cost  findings  represented  annual  sale 

values  of  at  least  $30,000,000,000,  not  far  from  twic3 
the  amount  of  the  First  Second  and  Fourth  Liberty 

loans  taken  together. 

These  cost  studies  by  the  commission  demonstrated 

frequent  and  great  deficiencies  in  the  accounting 

methods  employed  by  mining  and  manufacturing  con- 
cerns, especially  in  cost-accounting  methods.     In  some 
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of  the  oldest  and  greatest  industries  there  was  not  even 
an  attempt  at  that  determination  of  unit  costs  and 
profits  by  products  which  is  essential  generally  to  the 
safe  conduct  of  industry. 

It  is  evident  that  where  such  cost  accounting  is  not 
established  it  should  be  introduced  and  where  it  is  de- 

fective it  should  be  reformed.  Inventories  should  be 

carefully  kept;  labor  and  material  used  should  be  ac- 
counted for  as  used;  indirect  and  overhead  charges 

should  be  fairly  allocated  and  proper  allowance  made 
for  depletion  and  depreciation  of  resources  and  plants. 
On  the  other  hand  capital  charges  for  construction 
should  not  be  mingled  with  operating  or  production 
expense  nor  should  there  be  introduced  items  of  actual 

or  imputed  outgo,  such  as  income  and  profit  taxes,  de- 
pletion of  appreciation  of  plant  investments  or  interest 

on  capital  owned. 

Business  World  Wants  Correct  Costs 

However  where  complete  records  are  kept  it  is  rela- 
tively easy  to  correct  bad  principles,  reject  improper 

items  or  introduce  omitted  ones.  Inventories  and  rec- 
ords of  expense  and  sales  by  products  are  necessary  to 

compute  profit  and  loss  by  products. 
The  business  world,  well  aware  of  the  extent  to  which 

defective  cost-accounting  methods  prevail,  is  alert  to 
promote  reforms.  A  few  years  ago  the  Federal  Trade 
Commission  initiated  an  effort  to  be  helpful  in  this 
direction  and  applied  to  the  Congress  for  funds  to  carry 
it  on.  As  these  were  not  given  the  movement  lagged, 

but  as  a  result  of  the  commission's  enforced  studies 
and  as  a  byproduct  of  its  war  work  that  effort  may  well 
be  profitably  and  economically  resumed.  If  the  earlier 

effort  of  the  commission  could  have  gone  forward  be- 
fore the  war  the  Government  would  have  been  repaid 

many  times  over  during  the  war  through  making  it 
possible  to  ascertain  costs  much  more  expeditiously 
and  cheaply. 

In  the  immediate  future  the  question  of  costs  will  be 

especially  critical  for  the  nation's  business  in  arriving 
safely  at  post-war  readjustments.  The  matter  is  im- 

portant to  the  individual  producer,  to  his  banker  and 
to  the  industry  and  the  public  at  large. 

The  cost  and  profit  findings  of  the  commission  de- 
veloped many  facts  of  interest,  but  was  done  under  such 

pressure  that  there  has  been  little  time  as  yet  to  analyze 
or  interpret  the  results.  Two  facts,  however,  which 
are  generally  known,  may  be  mentioned.  First,  the 
average  cost  during  the  war  period  was  much  higher 
than  before  the  war;  such  increases  were  frequently  as 
much  as  100  per  cent.  Second,  the  variation  in  costs 
between  different  companies,  often  considerable  in  nor- 

mal time,  was  enormously  exaggerated  under  war  condi- 
tions. 

The  great  increase  in  average  cost  was  due  in  part 
to  increase  in  cost  of  the  instruments  of  production  and 
material  and  supplies;  to  increased  cost  of  labor  partly 
through  increase  in  wages,  but  more  through  violent 
and  frequent  shifting  of  labor  and  a  consequent  loss 
of  the  efficiency  that  springs  from  organization,  habit  of 
work  and  special  skill;  to  wastes  caused  by  effort  for 
increased  production  and,  of  course,  to  the  general  de- 

preciation of  money  in  terms  of  goods  or  services.  The 
cost  of  living  continued  to  mount  rapidly,  and  with  it 
wages  and  labor  cost. 

Fundamental  to  the  cost  increases,  however,  was  the 
writing  up  of  values  of  natural  resources.  This  tended 
to  bring  about  the  production  of  raw  materials  from 
relatively  barren  or  inaccessible  sources  with  a  conse- 

quent diversion  of  labor,  capital  and  transportation  to 
uneconomic  operations.  It  is  doubtful  whether  high 
prices  did  really  stimulate  production  to  the  degree  that 
has  generally  been  believed. 

Where  there  were  successive  stages  of  production  in 
an  industry  (sometimes  integrated  and  sometimes  inde- 

pendently operated)  the  costs  were  increased  by  the 
taking  of  high  profits  between  the  successive  stages  of 
production.  High  costs  or  high  profits,  or  both,  in  one 
stage  had  a  cumulative  effect  on  costs  in  all  succeeding 

stages — a  sort  of  pyramiding  of  cost.  Price  fixing 
arriving  too  late  to  get  at  the  source  of  the  trouble  in 
the  short  space  of  the  war,  was  useful  in  checking  its 
unlimited  extension. 

The  abnormal  variation  in  costs  came  largely  from 
the  bringing  in  of  uneconomic  supplies  of  raw  materials 
and  the  writing  up  in  value  of  advantages  by  integrated 
concerns  and  those  controlling  natural  resources.  Con- 

gested transportation  and  dislocations  of  labor  with  the 
consequent  irregularity  of  industrial  operations  also 
made  for  wide  cost  variations. 

In  considering  such  variations,  however,  it  should  be 

borne  in  mind  that  the  lower-cost  company  may  not  be 
more  profitable  than  the  higher-cost  producer  even 
when  both  sell  at  the  same  price.  Often  the  lower  cost 

is  the  result  not  of  greater  economies  or  natural  advan- 
tages but  of  investment  in  more  stages  of  production  or 

in  more  extensive  mechanical  equipment,  and  the  larger 
unit  profit  resulting  from  the  lower  cost  is  absorbed  in 

providing  the  proper  return  on  the  greater  unit  in- 
vestment. 

Discussing  Actual  Costs 

Not  the  least  benefit  of  cost  finding  incident  to  price 

fixing  was  the  bringing  together,  with  Government  offi- 
cers, of  the  representatives  of  the  industries  for  full 

and  frank  discussion  of  costs,  methods  and  products. 
This,  with  the  assembling  of  such  a  body  of  current 

data  as  was  never  before  had  in  this  country,  demon- 
strated the  value  of  such  meetings  and  of  the  prepara- 

tion and  exchange  of  such  proper  and  useful  informa- tion. 

It  would  seem  that  the  commission  might  well  con- 
tinue, at  least  as  to  certain  industries,  this  assembling 

and  distribution  currently  of  basic  and  reliable  informa- 
tion, and  that,  well  within  the  law,  industry,  meeting 

with  Government  officers,  might  continue  to  exchange 

helpful  experiences  and  information  without  the  danger 

of  being  suspected  of  price  fixing  or  other  restraints 
of  trade. 

If  certain  laws  enacted  to  deal  severely  with  admitted 

abuses  are  fully  observed  in  their  spirit  in  this  manner 
it  would  seem  that  the  public  interest  would  be  fully 

served.  In  such  case  a  peace-time  adaptation  of  the 

war-time  meetings  between  individuals  and  Government 

for  frank  discussion,  would  be  as  helpful  as  it  would 

be  innocent  of  wrong  intent  or  harmful  effect.  Such 

open  conferences  might  be  expected  to  serve  all  the  good 

and  necessary  ends  which  are  among  those  sometimes 

sought  by  clandestine  meetings.  Pursued  in  the  gener- 
ous American  business  spirit  of  fair  play  such  confer- 
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ences  might  be  extremely  useful  by  ascertaining  the 
facts  and  clearing  away  doubts  and  suspicions. 

From  the  experience  of  cost  finding  we  believe  we 
may  argue  for:  (1)  Standardized  accounting  systems 
suited  to  the  various  industries;  (2)  cost  and  profit  ac- 

counting for  individual  products ;  (3)  reasonable  stand- 
ardization of  products  and  elimination  of  excessive 

costs  due  to  unnecessary  multiplication  of  styles  and 
types ;  (4)  compilation  and  issue  of  current  basic  trade 
information;  (5)  conferences  between  industries  and 
Government  for  the  exchange  of  proper  and  useful 
views  and  information. 

As  for  the  outlook  there  need  be  foresight  but  no 
fear.  A  period  of  readjustment  must  be  met  with  the 
new  and  broader  view.  The  same  cooperation  of  indus- 

try, of  labor,  of  capital  and  of  Government  that  armed 
the  nation  for  war  will  make  it  still  greater  in  peace. 

Readjustment  Period 

As  a  nation  we  organized  lines  of  supply  and  com- 

munication' from  Chile  and  Australia  and  Alaska  and 
from  every  state  and  every  farm  and  factory,  and 
through  these  lines  across  oceans  and  continents  to  the 
battle  front  of  France.  As  a  nation  we  arrived  at  a 
power  to  dispatch  a  ship  loaded  with  men  and  food  and 
supplies  on  the  average  of  every  10  minutes  night  and 
day,  Sundays  and  holidays.  As  a  nation  we  launched 
ships  at  the  rate  of  490,000  gross  tons  a  month,  or 

about  700  tons  every  hour,  on  the  average.  As  a  na- 
tion we  armed  and  sent  across  the  sea  our  young  men, 

true  crusaders  of  democracy,  at  the  rate  of  10,000  a  day. 

As  a  nation  we  threw  upon  liberty's  altar  billions  and 
billions  of  dollars  in  loans — about  $500  at  every  tick  of 
the  clock,  day  and  night,  Sundays  and  holidays. 

Such  a  nation,  as  a  nation,  may  turn  with  confidence 
to  the  solution  of  whatever  problems  of  industry  or 
finance  which  the  future  may  hold  in  store. 

Locomotive  Repair  Work 

One  of  the  bright  spots  in  the  railroad  administration 
is  the  Mechanical  Department  Circular  No.  6.  This  has 
a  direct  bearing  on  the  repair  of  locomotives  which  gets 
it  directly  back  to  the  machine  shop  and  the  machine 

tool.  We  shall  never  know  how  many  hundreds  of  thou- 
sands of  dollars  it  has  cost  us  to  save  a  few  thousand 

dollars'  worth  of  oil  on  our  locomotives  during  the  past 
20  years  when  the  oil-saving  craze  has  been  upon  us. 

This  points  out  that: 

Investigation  has  developed  that  in  many  instances  loco- 
motives are  not  properly  lubricated,  which  in  addition  to 

increasing  coal  consumption  also  causes  excessive  wear  on 
cylinders,  cylinder  packing,  valves  and  valve  chambers  as 
well  as  on  piston-rod  and  valve-stem  packing. 

It  has  been  found  that  this  is  due  on  some  roads  to  the 
practice  of  draining  lubricators  of  all  oil  upon  their  arrival 
at  the  terminal  and  putting  in  the  exact  amount  allowed 
for  the  trip  before  leaving.  If  excessive  switching  is 
necessary  during  the  trip,  or  if  any  other  unusual  delays 
occur,  or  if  the  oil  feed  is  not  so  regulated  that  it  will  last 
during  the  trip  the  locomotive  is  often  operated  to  the 
terminal  with  cylinders  not  lubricated.  Cases  are  also 
found  where  on  account  of  this  practice  yard  engines  are 
worked  for  hours  without  cylinder  oil.  This  practice  is 
extremely  expensive. 

Lubricators  should  be  filled  before  locomotive  leaves  ter- 
minal and  sufficient  oil  should  be  carried  on  the  locomotive 

to  provide  against  any  necessity  for  damaging  cylinders, 
valves,  packing  or  other  parts   of  the  machinery  during 

the  trip.  Piston-rod  and  valve-stem  packing  should  be 
properly  lubricated  and  a  suitable  swab  provided  to  retain 
the  oil.  Enginemen  will  be  held  responsible  for  the  proper use  of  all  lubricating  oils  furnished  them. 

It  appears  to  be  the  consensus  of  opinion  that  one 
outlet  for  the  surplus  capacity  of  the  United  States  is 
in  the  direction  of  foreign  trade,  and  with  that  in  mind 
T.  C.  Powell,  special  representative  of  the  United  States 
Railroad  Administration  with  the  War  Industries 
Board,  is  addressing  a  large  number  of  the  firms  which 
in  the  course  of  the  past  year  have  had  relations  with 
the  War  Industries  Board,  to  establish  a  point  of  con- 

tact between  the  United  States  Railroad  Administration 
and  the  exporters  and  importers  of  the  country,  to  as- 

certain whether  the  administration  can  be  of  any  sub- 
stantial assistance. 

The  Port  and  Harbor  Facilities  Commission  created 
by  resolution  of  the  United  States  Shipping  Board  in 
May,  1918,  has  been  for  months  collecting  all  the  in- 

formation available  with  regard  to  facilities  at  the 
ports,  and  is  cooperating  with  the  Railroad  Administra- 

tion in  preparing  other  data  for  consideration. 
Any  information  regarding  the  foreign  trade  of  the 

machine  industry  will  be  of  service  in  this  connection. 
Cooperation  is  necessary  for  success  in  this  work. 

Hobbing  Wormwheels  Without 
Gashing  the  Blanks 

By  Oscar  Craft 

I  recently  had  occasion  to  set  up  the  milling  machine 
to  hob  a  number  of  wormwheels  without  gashing  the 
blanks  in  the  usual  manner. 

The  hob  is  placed  on  the  arbor  as  near  to  the 
column  of  the  machine  as  could  be  done  without 

making  the  work  interfere,  and  farther  out  on  the 
arbor  is  mounted  one  of  the  regular  change  gears  of 
the  milling  machine.  This  meshes  through  a  suitable 
intermediate  train  with  a  gear  upon  the  wormshaft  oi 
the  dividing  head. 

The  number  of  gears  (odd  or  even)  in  the  interme- 
diate train  depends  upon  whether  the  wormwheel  to 

be  cut  is  right  or  left  hand,  while  the  ratio  of  the  driv- 
ing to  the  driven  gear  is  a  result  of  the  circular  pitch 

of  the  wormwheel  and  the  reduction  gearing  in  the 
dividing  head.  This  latter  is  usually  40  to  1,  and  as 
the  wheels  under  discussion  had  48  teeth,  the  gears  I 
used  were  40  to  48. 

The  intermediate  gears  must  be  mounted  on  a  swing- 
ing link  to  compensate  for  the  slight  up-and-down  move- 

ment of  the  knee  when  setting  the  hob  into  the  work, 
and  this  can  easily  be  done  by  fitting  a  piece  of 
1  in.  X  i-in.  cold-rolled  steel  to  turn  freely  upon  the  outer 
end  of  the  dividing-head  shaft,  drilling  the  bar  at  the 
proper  places  for  studs  on  which  the  intermediate  gears 
are  mounted,  and  connecting  the  outer  end  of  this  bar 
to  the  milling-machine  arbor  by  a  link  of  suitable  length 
which  has  a  hole  in  one  end  to  fit  a  collar  on  the  arbor 
while  the  other  end  swings  about  a  pin  in  the  end  of 

the  bar. 
.  Theoretically  of  course  there  is  a  slight  relative  rota- 

tion of  the  work,  which  is  mounted  upon  a  mandrel  be- 
tween the  centers,  when  the  knee  is  raised  to  the  cut, 

but  this  movement  is  so  slight  that  it  may  be  disre- 

garded. 
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Announcing  a  New  Member  of  the 
McGraw-Hill  Family 

On  March  1  of  this  year  a  new  member  of  the 

McGraw-Hill  family  of  engineering  publications  will 

make  its  initial  appearance.  It  will  be  a  monthly  tech- 
nical magazine  issued  in  Spanish  under  the  name 

La  Ingenieria  Internacional,  and  will  serve  the  partic- 
ular engineering  requirements  of  Latin  America  and 

Spain. 

This  new  periodical  is  the  outcome  of  a  natural 
evolution  and  has  been  under  consideration  for  some 

years.  Its  purpose  is  to  afford  a  medium  for  the  pres- 

entation of  those  developments  in  American  engineer- 

ing which  will  be  of  value  to  Spanish-speaking 

enginers,  contractors  and  manufacturers  whose  oc- 
cupations call  for  a  more  diversified  application  of 

engineering  than  can  be  covered  in  a  technical 

journal  having  a  strictly  specialized  industrial  field.  At 
the  same  time  the  best  engineering  practice  in  Latin 

America,  Spain  and  other  Spanish-speaking  countries 

will  be  reflected  in  the  columns  of  La  Ingenieria  Inter- 

nacional, so  that,  as  the  name  implies,  the  reader  of  this 

magazine  will  have  at  hand  a  symposium  of  engineering 

methods  representing  the  latest  and  best  of  all  countries. 

This  new  engineering  journal  will  be  an  important 

medium  in  the  development  of  international  good-will 
and  at  the  same  time  a  medium  by  which  American 

manufacturers  engaging  in  export  trades  can  carry 

their  message  to  prospective  buyers  in  foreign  lands, 

reaching  a  class  of  people  that  has  not  been  reached 

even  by  the  extensive  foreign  circulation  of  the  existing 

McGraw-Hill  papers,  which  are  confined  to  the  English 
language. 

La  Ingenieria  Internacional  will  be  more  than  a  gen- 
eral engineering  publication.  It  will  be  a  highly 

specialized  journal  of  general  engineering,  particularly 

designed  to  serve  those  portions  of  the  world  which  are 

newly  developing  and  where  the  engineer,  the  contractor 

and  the  manufacturer  must  turn  his  hand  to  many  lines. 

The  field  of  this  paper  is  entirely  distinct  from  that  of 

the  American  Machinist  or  any  of  the  McGraw-Hill 
journals,  which  will  continue  to  be  the  leading  exponents 

in  the  English  language  of  the  latest  and  best  in  Ameri- 
can engineering  practice. 

Draftsman  or  Engineer? 
By  E.  a.  Dixie 

I  thoroughly  indorse  M.  E.  Duggan's  sentiments 
expressed  on  page  1088,  Vol.  49.  I  have  not  done  much 
designing  during  the  past  15  years  or  so,  but  recently 
I  had  occasion  to  design  a  small  machine.  The  first 
thing  I  did  was  to  get  the  mechanism  down  on  paper. 
This  done  I  took  my  drawings  to  a  patternmaker  only 
to  find  that  he  was  working  on  Government  work  and 

could   not   handle  the   job.     The  rest  of   the  pattern- 

makers in  town  were  just  as  busy,  so  I  decided  to  make 
the  patterns  myself. 

Up  to  this  time  I  had  merely  satisfied  myself  that 
the  machine  would  function  properly.  For  the  time 
Deing  I  was  merely  a  draftsman — the  parts  would  work 
properly  and  would  not  interfere.  But  as  soon  as  I 
assumed  the  role  of  patternmaker  I  saw  that  slight 
changes  in  the  drawing  would  greatly  reduce  the  cost 
of  the  patterns  and  expedite  their  completion.  By  the 
time  I  was  partly  finished  with  the  alterations  to  the 

drawings  it  suddenly  .struck  me  thuswise:  "Making 
patterns  that  can  be  molded  is  not  the  patternmaker's 
job.  The  efficient  patternmaker  should  make  the  pat- 

terns so  that  they  will  not  only  mold  but  mold  easily." 
There  is  a  core  at  that  part  of  the  pattern.  The 

core  is  there  because  there  is  an  undercut  that  will 
not  draw.  Can  the  undercut  be  dispensed  with  without 
impairing  the  functioning  of  the  machine?  If  it  can 
be  dispensed  with  we  can  also  eliminate  core  prints  and 
core  boxes,  the  casting  can  be  made  in  green  sand  and 
no  cores  will  be  necessary.  When  I  got  thus  far  it 

struck  me  again :  "There's  a  whole  lot  to  this  designing 
job,"  so  before  going  further  with  the  work  I  made 
my  patterns  in  my  mind,  molded  them  in  my  mind  and 
in  my  mind  carried  them  to  a  mental  machine  shop  so 
that  I  could  mentally  discover  what  troubles  I  would  run 
into  when  I  had  all  the  castings  made. 

I  found  in  this  case  that  they  would  be  easier  to 
machine  than  they  would  have  been  if  made  as  originally 
intended.  This  is  usually  the  case,  and  should  be  so; 
the  job  that  has  enough  clearance  to  pull  out  of  a  mold 
should  be  easier  to  machine. 

Very  few  of  us  are  clever  enough  to  be  experts  at 
more  than  one  branch  of  the  machine  business,  but 
before  a  man  is  entitled  to  dub  himself  a  designer  he 

should  have  a  good  working  knowledge  of  pattern- 
making,  molding  and  machine  work,  so  that  he  can 
determine  the  least  expensive  way,  and  whether  sim- 

plicity of  pattern  or  foundry  work  will  compensate  for 
complexity  of  machine  work  or  vice  versa. 

Help  in  Solving  Industrial  Problems 
That  the  pressing  problems  of  industrial  management 

have  shifted  from  methods  to  men  is  seen  on  every 
hand.  This  has  developed  a  new  angle  to  management, 
and  realizing  the  need  for  experienced  council  in  this 
line  the  Industrial  Relations  Service,  Ltd.,  has  been 
formed  with  offices  at  50  East  42nd  St.,  New  York,  to 
act  as  adviser  in  all  kinds  of  industrial  differences  or, 

better  yet,  to  advise  before  the  differences  arise  at  all. 
The  organization  is  comprised  of  a  group  of  men  who 

have  had  diversified  experience  in  this  field,  and  include 
George  E.  Holmes  as  president,  Joseph  A.  Holland  vice 

president,  William  J.  McDermott  and  Charles  R.  Chase. 

Of  these  perhaps  Mr.  Holland  is  best  known  to  the  ma- 
chine industry,  having  been  connected  with  the  National 

Metal  Trades  Association,  the  General  Electric  Co.. 

the  Remington  Arms  Co.  and  the  American  Sugar  Re- 
fining Co.  in  charge  of  employment  in  its  various 

branches. 

Such  an  organization  can  be  of  great  value  in  pre- 
venting labor  turnover  and  discontent  by  pointing  out 

to  managers  who  have  not  studied  the  human  element 
or  the  changing  conditions  of  employment. 
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At  present  there  are  350  concerns, 
employing  about  200,000  men  and 
women,  engaged  in  supplying  acces- 

sories for  aircraft  in  the  United 
States.    

The  minimum  number  of  acres  on 
which  two,  three  or  four  plow  tractor 
outfits  may  be  expected  to  prove  profit- 

able, according  to  tractor  owners,  is 
130,   170  and  210. 

There  are  in  the  United  States 
about  130  manufacturers  making  about 
200  varieties  of  tractors.  The  engines 
used  in  these  tractors  vary  from  one 
and  two  cylinders,  with  bores  of  about 
10  in.,  up  to  eight  cylinders  of  3i-in. 
bore  by  5-in.  stroke. 

Australian  commercial  and  financial 

interests  are  formulating  plans  to  con- 
nect Australia  with  London  and  other 

sections  of  the  British  Empire  by  com- 
mercial airplanes.  A  company  has 

been  formed  to  finance  the  survey  of 
an  aerial  route  to  London  by  way  of 
Sydney  and  Port  Said. 

The  tendency  among  German  air- 
plane designers  to  return  to  the  mono- 
plane for  certain  uses  is  apparent. 

As  near  as  can  be  ascertained  there  are 
two  types  of  monoplanes  in  existence 
in  Germany,  namely,  the  Junker,  hav- 

ing a  stationary  engine,  and  the  Fok- 
ker,  with  a  rotary  engine.  Monoplane- 
seaplanes,  the  fuselage  of  which  is 
above  the  wings,  have  been  used  by  the 
German  navy.  These  seaplanes  attain 
a  speed  of  100  knots. 

Comparison  by  the  United  States 
Aircraft  Board  between  the  manufac- 

turing prices  of  the  Liberty  motor  and 
some  of  the  best  European  motors 
demonstrated  that  the  European  en- 

gines would  approximate  $10,000  an 
engine,  while  the  Liberty  engine  of 
greater  horsepower,  which  was  pro- 

duced originally  for  $6000,  is  now 

$5000. 

Appropriations  for  keeping  the  roads 
clear  of  snow  in  New  Jersey  will  be 
made  by  the  various  boards  of  free- 

holders. Motor  trucks  with  snow 
plows  attached  will  be  used.  In  rural 
communities  a  3-in.  layer  of  snow  will 
be  allowed  to  remain  to  facilitate  the 
running  of  sleighs;  in  thickly-settled 
communities  the  roads  will  be  cleaned 
entirely. 

The  United  States  Navy  Department 
purposes  a  system  of  aerial  defense  of 
the  American  coast  line  by  erecting 
90  hydroplane  stations  between  the  At- 

lantic and  Pacific  coasts  and  will  in- 
clude Panama,  Hawaii,  Guam,  Alaska 

and  the  Philippines.  Hydroplanes  with 
a  speed  of  160  miles  an  hour  and  dirigi- 

bles of  the  Zeppelin  type  will  be  used 
for  patrolling.  The  cost  is  estimated 
at  $85,769,300  for  the  next  fiscal  year. 

Military  planes  flying  above  an  alti- 
tude  of   10,000   ft.    are   equipped   with 

an  apparatus  for  supplying  oxygen  to 
the  flyers.     It  was  proved  by  the  Eng- 

lish air  casualties  that  90  per  cent,  of 
the  accidents  was  due  to  the  flyers  suf- 

fering from  lack  of  oxygen.     The  de- 
vice    was     designed     by      Lieutenant 

Colonel    Dryer    of    the    British    R.    A. 
M.  C,  and  works  under  variable  tank 
pressure    from    100    to    2250    lb.    per 
square  inch  with  a  temperature  range 
of  from  70  deg.  to  80  deg.  F.  to  20  deg. 
or   50    deg.   below   zero.      The    first   of 
these  devices  was  made  by  De  Lestany, 
Paris,    and    an    original    model    was 
brought  to  this  country  to  start  quan- 

tity  production.      Under    the    direction 
of  Brig.-Gen.  T.  C.  Lystor  of  the  Medi- 

cal Research  Board  and  the  Bureau  of 
Aircraft    Production    over    5000    have 
been  manufactured  and  accepted  by  the 
Government  up  to  date,  and  over  3600 
have  been  shipped  overseas. 

The  latest  Benz  airplane  motor  has 
aluminum  pistons  and  an  adjustment 
on  the  carburetor  for  flying  at  high  al- 

titudes. The  motor  has  an  offset  crank- 
shaft that  has  for  a  long  time  been 

common  in  German  and  Belgian  con- 
struction. Offsetting  the  crank  has  the 

effect  of  decreasing  the  guide  pressure 

of  the  piston  and  cylinder  and  length- 
ening the  stroke  of  the  piston,  as  the 

offset  is  increased  with  any  given 
crankpin  circle. 

To  illustrate  that  highway  trans- 

portation is  vital  to  the  nation's  busi- ness S.  W.  Feim  of  the  Automobile 
Chamber  of  Commerce  gave  some  in- 

teresting examples  before  the  Society 
of  Automobile  Engineers.  In  Iowa 
the  International  Harvester  Co.  laid 
out  several  motor-truck  routes  around 

Mason  City,  ranging  from  90  to  150 
miles  in  length,  to  demonstrate  that  a 

rural  motor  express  is  a  paying  propo- 
sition. Afterward  a  company  was  or- 
ganized with  a  capital  of  $50,000  by 

leading  business  men  of  Mason  City 
and  the  lines  taken  over.  Between 

Indianola,  Iowa,  and  Des  Moines 

freight  is  being  carried  by  motor  truck 

for  $17.35.  The  same  load  by  rail- 
road costs  $23.41.  The  load  was 

handled  five  times  by  railroad  and 

only  twice  by  truck. 

The  Pierce-Arrow  Motor  Car  Co. 
is  making  a  six-cylinder  24-valve  en- 

gine, using  it  on  the  new  passenger 
cars  known  as  the  Series  6.  The 
advantages  put  forward  are  grreater 
volumetric  efficiency,  smaller  valves 
for  the  same  area,  increased  time  of 
maximum  opening,  cleaner  scavenging 
due  to  the  elimination  of  pockets  and 
reduction  of  carbon  deposit.  Each 
cylinder  has  two  exhaust  and  two  in- 

take valves  li  in.  in  diameter  placed  in 
the  throat,  having  a  i-in.  lift  and 
giving  the  same  areas  as  a  3-in.  di- 

ameter valve  with  the  same  lift  With 
this  arrangement  of  the  valves  on  a 
T-head  cylinder  it  was  necessary  to 
adopt  detachable  heads.  This  is  be- 

lieved to  indicate  the  tendency  in  motor 
design  for  the  immediate  future. 

The  British  De  Haviland  single- 
seater  scout  is  a  biplane  with  a  single 
pair  of  struts.  Both  planes  have  a 
span  of  25  ft.  84  in.  and  a  chord  of  54 
in.  A  dihedral  angle  of  172  deg.  is 
formed  by  the  wings,  which  have  no 
sweep  back.  The  lower  planes  have  a 
uniform  angle  of  incidence  of  2i  deg., 
while  the  upper  plane  has  2  deg.  near 
the  center  section  and  2  J  deg.  at  the 
tips.  The  machine  is  driven  by  a  110- 
hp.  La  Rhone  rotary  motor  manufac- 

tured by  the  Darracq  Motor  Co.,  Lon- 
don. Its  performance,  according  to  the 

British  official  rating,  is  as  follows: 
Endurance  at  10,000  ft.,  including 
climb,  3  hours;  ceiling,  16,000  ft.;  speed 
at  ground  level,  109  miles  an  hour,  and 
at  10,000  ft.,  102  miles  an  hour;  climb 
to  10,000  ft.,  12  min.  4  seconds. 

At  the  present  stage  of  peace  condi- 
tions airplane  manufacturers  are  di- 
vided into  two  sets — those  who  are 

turning  at  once  from  war  work  to 
peace  work  with  the  immediate  pros- 

pect of  expanding  their  business,  and 
those  who  will  not  put  their  peace-time 
projects  into  immediate  effect  because 
they  expect,  for  a  few  months  at  least, 
business  will  be  slow  on  account  of  the 
termination  of  Government  contracts, 
the  high  rate  and  uncertainty  of  wages 
and  the  high  prices  of  material.  With 
the  cancelling  of  Government  con- 

tracts, especially  in  those  plants  that  in 
normal  times  were  not  interested  in 
airplane  building,  a  large  amount  of 
capital  became  tied  up  in  raw  material 
unsuited  for  the  general  market.  Many 
of  these  concerns  expect  that  the  fi- 

nancial adjustment  with  the  Govern- 
ment will  be  long  delayed,  in  the  mean- 

time tying  up  their  capital  so  that  they 
cannot  resume  manufacturing  opera- 

tions to  any  extent. 
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Sparks  From  The  Wor 
E.   C.    PORTER 

The  utilization  of  Surplus 
Army  Supplies 

Division  of  Military  Aeronautics  Does 
Valuable  Work  in  Reclaiming 

Duplicate  Material 

The  Division  of  Military  Aeronautics 
has  turned  up  since  Aug.  6  surplus 
supplies  worth  $10,000,000,  and  its  ex- 

aminers have  not  yet  finished  their 
task.  The  supplies  listed  include  type- 

writers, motor  cars,  motor  trucks,  oil, 
himber,  wood,  iron  and  steel  working 
machines,  motorcycles,  building  ma- 

terial, airplanes  and  about  everything 
in  the  accessory  line  from  screw-eyes 
to  stove  bolts. 

The  official  name  of  the  body  engaged 
in  this  pursuit  is  the  Surplus  Inactive 
Supplies  Service,  Purchase  and  Storage 
Branch,  Purchase,  Storage  and  Traffic 
Division  of  the  General  Staff,  and  it 
has  branches  in  nearly  all  bureaus  of 
the  War  Department.  Its  object  is  to 
utilize  duplicate  supplies  purchased 
through  the  unavoidable  lack  of  organ- 

ization in  the  emergency  at  the  begin- 
ning of  the  war.  These  surplus  sup- 
plies are  listed,  and  through  a  system 

of  trade,  transfer  and  sale  they  are 
either  used  in  the  department  or  sold. 

Since  Aug.  15,  the  Division  of  Mili- 
tary Aeronautics  has  sent  out  lists  of 

1200  different  surplus  items,  including 
more  than  50,000  separate  units  valued 
at  over  $3,000,000.  Each  of  the  75 
branches  in  the  division  was  asked 
what  articles  it  wanted,  and  so  far  532 
orders  for  over  30,000  separate  units, 
at  a  value  of  $750,000,  have  been  re- 

ceived. The  work  of  transferring  this 
material  to  the  various  subdivisions  is 
now  under  way,  and  will  continue  until 
the  supply  of  all  branches  is  reduced 
sufficient  for  three  months  in  advance. 

Already  the  division  has  turned  over 
to  the  Surplus  Inactive  Supplies  Serv- 

ice of  the  General  Staff  property 
amounting  to  $2,087,341  which  none  of 
its  own  branches  could  use.  Some  of 
the  larger  items  on  this  list  were  150,- 
000  gal.  of  oil,  worth  $75,000;  417  type- 

writers, valued  at  $25,000,  and  200  tons 
of  hay,  valued  at  $3000. 

Another  class  of  surplus  supplies 
now  being  inventoried  includes  parts 
lor  3500  French  Gnome  airplane  motors 
listed  at  the  time  they  were  ordered  in 
this  country  by  the  French  High  Com- 

mission at  $10,500,000  but  which  now 
must  be  sold  as  junk  for  from  $25  to 
$120,000  a  ton.  There  are  2000  tons  of 
these  motor  parts.  This  motor  was  at 
tite  time  one  of  the  most  popular  in 
Ftance,  but  owing  to  the  advance  in  de- 

sign it  has  become  obsolete.  Very  few 
of  these  motor  parts  are  finished.  Some 
are  yet  in  steel  billets ;  some  are  finished 

as  high  as  90  per  cent,  and  some  as 
low  as  5  per  cent.;  some  have  been 
boxed  and  sent  across  seas.  All  will 
now  have  to  be  scrapped.  Eventually 
they  will  be  paid  for  by  the  French 
government,  the  money  being  advanced 
by  the  United  States. 

With  these  Gnome  motors  will  go  300 
Penguin  training  planes,  now  obsolete, 
worth  $750,000,  and  128  L.  W.  F.  air- 

War  Machinery  Diverted  into 
Peace  Industry 

The  Waterloo  Gasoline  Engine  Co., 
Waterloo,  Iowa,  had  just  completed  the 
installation  of  $150,000  worth  of  spe- 

cial machinery  for  war  work  when  its 
contract  with  the  Government  termi- 

nated. J.  E.  Johnson,  the  general  man- 
ager,   says    that    notwithstanding    the 

planes  worth  $1,427,000.  In  this  collec- 
tion will  also  be  1500  J.  N.  1  airplanes 

valued  at  $9,000,000,  also  now  obsolete, 
and  500  additional  motors  valued  at 

$750,000. 
Other  material  found  and  imme- 

diately put  to  use  was  4,500,000  ft.  of 
0-in.  rope.  The  present  demand  for 
this  article  is  very  large,  and  specifica- 

tions were  changed  in  order  to  take  ad- 
vantage of  this  "find."  This  i-in.  rope 

was  substituted  for  i-in.  rope  and  the 
4,500,000  ft.  put  into  equipment  for 
squadrons  overseas,  effecting  a  saving 
of  $75,000. 
Another  consignment  of  goods  put 

to  use  consisted  of  500  pairs  of  field 
glasses,  worth  $37,500,  found  in  a 
supply  depot  at  Omaha.  Other  sup- 

plies amounting  to  $75,000  were  dis- 
covered and  shipped  overseas. 

At  the  Middletovni,  Penn.,  depot  9000 

gal.  of  "dope,"  a  preparation  for  air- 
plane-wing fabric  and  worth  $47,500, 

was  located  and  used. 
Seven  carloads  of  iron,  steel  and 

woodworking  machinery  were  found 
in  a  supply  depot  at  Hampton,  Va.  In 
one  of  these  cars  was  a  wire-testing 
machine  badly  wanted  in  France.  Five 
thousand  steel  drums  wanted  for  oil 
containers  were  discovered  in  private 
storage,  and  while  they  were  not  the 
property  of  the  Government  neverthe- 

less they  were  put  into  immediate  use 
and  the  owner  was  afterward  paid. 

setback  the  plant  will  be  operating  at 
its  full  capacity  by  Jan.  1  on  gasoline 
engines  and  tractors.  The  company 
employs  more  than  1200  workmen. 

Work  for  Handicapped  Men 
A  recent  canvass  made  of  the  Ford 

Motor  Co.  plant  at  Detroit  gives  the 
following  information  as  to  the  work 
that  handicapped  men  can  do: 

Jobs  that  could  be  filled  by  legless 
men,  670;  by  one-legged  men,  2637;  by 
one-armed  men,  715;  by  totally  blind 
men,  10.  The  time  required  for  crip- 

ples to  become  expert  at  these  jobs  is 

estimated  for  1743,  one  day  or  less;' for  1461,  one  day  to  one  week;  for  251, 
one  to  two  weeks;  for  534,  one  month 
to  one  year;  for  43,  one  to  six  years. 

About  18  per  cent,  of  all  the  em- 
ployees at  the  Ford  plant  are  said  to 

be  cripples  or  physically  substandard. 
Eighty-five  per  cent,  of  them,  however, 
are  classed  as  fully  efficient  workers. 

Cost  of  the  World's  War 
Figures  of  the  war's  cost  to  the  world 

compiled  by  the  Federal  Reserve  Board 
show  that  the  approximate  public  debt 

per  capita  had  increased  from  $60  be- 
fore the  war  to  almost  $400  at  the  end 

of  July.  To  this  isto  be  added  the  cost 
since  July. 
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Crowell  to  Direct  the  Distribution 
of  Surplus  Army  Property 

Benedict  Crowell,  Assistant  Secre- 
tary of  War  and  Director  of  Munitions, 

has  been  requested  by  the  President  to 
assume  responsibility  for  the  proper 
disposition  of  all  property  acquired  by 
the  War  Department  since  Apr.  6,  1917. 
Mr.  Crowell  has  appointed  C.  W.  Hare, 
Assistant  Director  of  Munitions,  to 
have  general  supervision  of  this  work, 
and  Brig.-Gen.  C.  C.  Jamieson  has  been 
appointed  Director  of  Sales  in  direct 
charge  of  an  organization  to  be  per- 

fected for  the  disposal  of  surplus  army 
property. 

Policy  and  procedure  upon  which 
sales  will  be  made  is  being  formulated 
by  the  Director  of  Munitions,  the  As- 

sistant Director  of  Munitions  and  the 
Director  of  Sales.  It  is  the  intention 
t)f  the  Director  of  Munitions  to  so  mar- 

ket Government  property  as  to  inter- 
fere as  little  as  possible  with  business 

conditions,  and  to  this  end  the  Assist- 
ant Director  of  Munitions  and  the  Di- 

rector of  Sales  will,  as  occasion  may 
require,  confer  with  committees  repre- 

senting the  industries  affected. 
Any  information  in  connection  with 

the  various  problems  involved  will  be 
furnished  by  either  the  Assistant  Di- 

rector of  Munitions  or  the  Director  of 
Sales  at  their  offices  in  the  Munitions 
Building,  19th  and  B  Sts.,  Washington. 

Co.,  in  Chile  and  Bolivia.  He  was 
formerly  with  the  company  in  New 
York  as  manager  of  the  Calyx  drill  de- 

partment. 
H.  W.  Clarke,  recently  connected 

with  the  McGraw-Hill  Co.  at  Chicago, 
has  been  made  advertising  manager 
for   the   Chicago   Pneumatic   Tool   Co., 

Personals 

I 

W.  P.  Sparks  is  now  with  the  Cleve- 
land Milling  Machine  Co.,  Cleveland, 

Ohio,  as  its  representative  at  Indian- 
apolis, Ind.,  with  office  at  316  Terminal 

Building. 

Samuel  Moore,  who  was  formerly 
general  manager  of  the  Bond  plant  of 
the  American  Radiator  Co.,  has  re- 

cently been  made  general  superintend- 
ent of  this  company. 

Philip  M.  Hathaway  is  now  chief 
engineer  of  the  National  Lead  Co., 
Crooke  Works,  Brooklyn,  N.  Y.  He 
was  formerly  with  the  International 
Register  Co.,  Chicago,  111. 

George  H.  John,  Jr.,  at  one  time 
planning  engineer  of  the  Stokes  & 
Smith  Co.,  Philadelphia,  Penn.,  is  now 
instructor  in  mechanical  engineering  at 
Columbia   University,  New  York. 
John  G.  Shirley,  assistant  works 

manager  of  the  Gilbert  &  Barker  Manu- 
facturing Co.,  Springfield,  Mass.,  has 

been  appointed  production  manager  of 
the  S.K.F.  Ball  Bearing  Co.,  Hartford, Conn. 

Stephen  H.  Painter  is  now  special 
representative    of    the    Ingersoll-Rand 

r 
Will  You  Provide 

the  Job  ? 

f  "Have  you  a  job  for  a  man  who  Is 
trained  for  it?"  is  the  question  the  Federal 
Board  for  Vocational  Education  is  now 
asking  the  employers  of  the  United  States. 
"The  Government  will  do  the  training. 

Will  you  provide  the  job?** 
1[  It  is  the  intention  of  the  Government  to 
assist  in  placing  each  disabled  soldier  and 
Sailor,  regardless  of  his  handicap,  in  suit- 

able civil  employment.  The  men  are  not 
to  be  dealt  with  from  the  viewpoint  of 

giving  them  special  **8oft  jobs."  On  the 
contrary,  the  employers  of  America  are 
requested  to  consider  their  employment 
as  a  business  proposition.  An  effort  will 
be  made  to  place  each  man  In  the  occupa- 

tion in  which  he  is  most  interested,  pro- 
vided it  is  neither  waning  nor  overcrowded. 

f  How  this  is  to  be  accomplished  is  dis- 
cussed in  a  monograph,  *What  the  Em- 

ployers of  America  Can  Do  for  the  Dis- 
abled Soldier  and  Sailor,"  copies  of  which 

may  be  obtained  from  the  Federal  Bureau 
for    Vocational    Education,    Washington. 

\   y 

Chicago,  111.  Prior  to  his  connection 
with  the  McGraw-Hill  Co.  he  spent 
eight  years  with  the  Westinghouse 
Electric  and  Manufacturing  Co.,  East 
Pittsburgh,  Penn. 

H.  C.  White  has  been  appointed  fac- 
tory manager  of  the  Harris  Manufac- 

turing Co.,  Stockton,  Calif.,  manufac- 
turer of  gasoline,  combined  grain,  rice 

and  bean  harvesters.  He  will  enter  on 
his  new  duties  on  Jan.  1.  During  the 
last  three  years  Mr.  White  has  been 
engaged  in  reorganizing  the  plants  of 
the  Holt  Manufacturing  Co.  at  Stock- 

ton, Calif.,  and  at  Peoria,  111. 

Business  Items 

The  Peninsular  Machinery  Co.,  De- 
troit, Mich.,  formerly  located  in  the 

Kerr  Building,  has  moved  to  larger 

quarters  at  279-281  East  Jefferson Street. 

The  Trucson  Steel  Co.,  Youngstovra, 

Ohio,  has  expanded  its  field  of  activity 

and  is  going  into  the  manufacture  of 

all  kinds  of  pressed-steel  parts  and 

equipment.  It  is  in  a  position  to  give 
valuable  suggestions  for  work  of  this 

kind  and  will  welcome  an  opportunity 

to  investigate  a  possibility  for  all  such 

equipment  and  parts. 

American  Machine  Tools  in 
the  Export  Field 

Our  Goods  Are  Now  Favorably  Known 
Abroad,  and  for  Years  to  Come  For- 

eign Demand  Will  Be  Immense 

"It  has  been  conclusively  demon- 
strated that  machine  tools  form  a  con- 

siderable portion  of  the  backbone  of 

war,"  say  A.  R.  McEwan,  manager  of 
the  machinery  department  of  Gaston, 

Williams  &  Wigmore,  Inc.  "Amer- 
ican machine  tools  have  proved  their 

unquestionable  superiority,  and  Ameri- 
can manufacturers  were  early  called  on 

to  supply  the  sudden  and  increasing  de- 
mand caused  by  the  war. 

"Already  taxed  to  the  utmost  new 
and  enlarged  demands  were  made  upon 
them  when  this  country  became  a  par- 

ticipant in  the  war.  The  governmental 
requirements  had  to  be  satisfied  first. 
Thi,«  naturally  brought  about  curtail- 

ment of  foreign  shipment  through  li- 
censing exports. 

"What  should  be  of  the  most  vital 
interest  to  our  machine-tool  manufac- 

turers right  now  is  the  future  of  Amer- 
ican export  trade.  Our  excellent  sales 

and  distributing  efforts  since  the  war 
began  and  the  advantages  thus  gained 
should  be  safeguarded  by  continued  ag- 

gressive and  intelligent  tactics. 
"The  end  of  the  war  will  leave  vast 

stretches  of  Europe  broken  and  dev- 
astated. Present  indications  are  that 

France  will  regain  Alsace  and  Lor- 
raine. After  peace  is  concluded  she 

v.  ill  then  be  the  richest  country  in  iron 
in  all  of  Europe.  Her  great  coal  fields 
are  not  far  distant  from  her  iron  de- 

posits either.  Rehabilitation  will  be 
undertaken  at  once  beyond  doubt.  Bel- 

gium also  will  have  to  be  rebuilt  and 
reequipped.  This  will  mean  great  de- 

mands for  our  machine  too.'s.  Other 
territories  will  also  require  our  prod- 

ucts in  similar  increased  volume. 
"What  condition  will  the  American 

machine  manufacturers  face  when  this 
era  of  reconstruction  and  rehabilitation 
has  begun?  This  is  the  period  that 
should  be  anticipated  by  America  and 
a  keen  survey  made  of  the  foundations 
for  future  trade  that  were  laid  in  that 

period  of  our  war-time  prosperity.  It 
has  required  scant  salesmanship  to 
market  machinery  and  machine  tools 
during  this  time.  They  have  been 
eagerly  sought  by  the  foreign  buyer  at 
a  time  when  merit  of  workmanship  and 
design  were  of  least  importance  and 
when  most  anything  was  apparently 
good  enough  to  send  abroad  if  prompt 
delivery  could  be  made.  This  was  for- 

tunately the  viewpoint  of  only  a  lim- 
ited number  of  manufacturers. 

"Numerous  American  machines  have 
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been   sold   that  in   other   times   could 
never  have  found  a  foreign  buyer.  This 

•  is  one  unfortunate  circumstance  that 
may  prove  a  boomerang  to  some  lines 
of  American-made  machines  and  ma- 

chine tools.  True  this  is  an  unpleasant 
feature,  but  facts  might  as  well  be 
faced  courageously  if  errors  are  to  be 
righted  and  permanent  progress  made. 

"There  are  many  other  lines  of  ma- 
chines that  have  not  suffered  through 

the  questionable  practices  of  shoi-t- 
sighted  manufacturers,  and  these  lines 
will  certainly  reap  a  golden  harvest 
through  preference  when  normal  con- 

ditions prevail  again.  Through  all  the 

stress  of  i-ush  production  it  has  been 
they  who  have  maintained  that  high 
quality  for  which  American  machinery 
has  been  famous  for  many  years. 

!  "There  are  many  lines  of  American 
machine  tools  that  have  met  with 
world-wide  success  because  of  their 
greater  range  of  usefulness  and  adap- 

tability than  those  of  European  design. 

Interchangeability  of  parts'  has  also been  a  decided  factor  in  our  success. 
This  feature  has  been  met  abroad,  so 
is  no  longer  our  exclusive  advantage. 
In  future  we  will  have  to  depend  on 
our  equipment  for  quantity  production, 
our  wealth  of  material  and  our  posi- 

tive quality  to  overcome  the  competi- 
tion whose  natural  keenness  has  been 

made  sharper  by  war-time  stress. 
"Many  of  our  manufacturers  have 

added  vastly  to  their  production  equip- 
ment in  order  to  meet  war  demands. 

What  is  to  happen  to  this  when  the 
war  absorption  ceases?  Are  our  Amer- 

ican manufacturers  going  to  reduce 
their  output  and  allow  capital  invested 
in  costly  plants  to  remain  unproduc- 

tive? If  so  it  will  only  add  heavily 
to  the  cost  of  the  diminished  product, 
and  this  would  eventually  prove  in- 

dustrial suicide. 

"The  evidence  at  hand  points  to  the 
belief  that  they  will  seek  to  maintain 
the  maximum  output  through  extend- 

ing their  marketing  facilities.  This 
will  reduce  unit-production  cost  and  en- 

able them  to  enter  the  foreign  markets 
better  equipped  to  meet  and  defeat 
competition. 

"There  are  other  handicaps  to  our 
foreign  trade.  We  have  to  consider  the 
cost  of  ocean  freights.  These  will  di- 

minish with  resumption  of  unhampered 
sea  traffic,  but  it  will  require  a  long 
time  to  resume  prewar  conditions.  Dis- 

tance from  some  of  our  markets  and 
added  cost  of  delivery  and  delay  will 
also  prove  burdens  to  us. 

"Briefly  the  whole  American  ma- 
chinery and  machine-tool  situation  can 

be  summed  up  as  follows:  Our  goods 
on  the  whole  are  now  favorably  known 
abroad.  For  years  to  come  the  foreign 
demand  is  going  to  be  immense.  We 
can  hold  the  trade  won  during  the 
war  and  win  more  in  constantly  in- 

creasing volume  if  we  do  those  things 
which  are  so  plain  any  and  everyone 
should  see.  Whether  or  not  this  is 
done  depends  absolutely  upon  the  fore- 

sight, courage  and  ambition  of  the  ma- 

jority of  American  manufacturers." 

Obituary 

A.  R.  GORSLINE,  for  the  last  12  years 
president  of  the  Cochrane-Bly  Co., 
Rochester,  N.  Y.,  died  at  his  home  Nov. 
25,  1918,  after  a  brief  illness. 

Mr.  Gorsline  was  born  at  Parma, 
N.  Y.,  Jan.  27,  1858,  and  went  to 
Rochester  with  his  parents  when  he 
was  13  years  old.  After  completing 
his  education  in  the  public  school  and 
high  school  of  that  city  he  went  to 
Auburn  State  Prison  to  look  after  a 
contract  his  father  had  with  the  state. 

A.    R.    GORSLINE 

He  remained  there  about  three  years 
and  then  spent  two  years  in  New  York 
in  the  stationery  business,  afterward 
returning  to  Rochester  to  enter  the 
Bank  of  Monroe,  where  he  remained 
until  this  institution  was  merged  into 
the  Commercial  Bank.  About  that  time 
his  father  was  owner  of  a  flour  mill  in 
Rochester,  and  due  to  failing  health 
Mr.  Gorsline  took  over  the  manage- 

ment of  the  mill,  which  he  ran  success- 
fully for  a  number  of  years.  On  the 

death  of  his  father  Mr.  Gorsline  dis- 
posed of  the  mill  and  entered  the 

Cochrane-Bly  Co. 
When  the  European  War  broke  out 

Mr.  Gorsline  saw  the  situation  in  its 
true  light  and  expressed  the  opinion 
more  than  once  that  it  was  the  duty  of 
American  manufacturers  to  furnish 
England  and  France  with  the  material 
they  so  urgently  needed,  and  on  the  en- 

trance of  the  United  States  into  the 
war  his  attitude  was  that  we  were 
civilian  soldiers  and  that  we  should 
cooperate  with  the  Government  to  the 
best  of  our  ability.  His  own  extreme 
efforts  during  the  past  four  years  un- 

doubtedly hastened  his  death. 
Mr.  Gorsline  had  many  friends  in 

Rochester  among  the  machine-tool 
builders  and  allied  trades,  and  was 
actively  connected  with  the  Rochester 
machine  industries. 

Tiltingr  Beverberatory  Meltins  Fomaces 
for  Non-Ferrous  MetalH.  W.  S.  Rockwell 
Co..  50  Church  St.,  New  York.  Bulletin 
No.  36.  Pp.  8;  8J  X  11  in.  lUuatrates  and 
describes  furnaces  rangrinB  from  500  to 
2000  lb.  in  capacity.  A  table  of  standard 
sizes  of  hand-operated  types,  and  a  table 
of  specifications  are   given. 

Briirht  AnneuIinK  Fnmaces.  W.  S.  Rock- 
well Co.,  50  Church  St.,  New  York.  Bul- 
letin No.  37.  Pp.  4;  8J  X  11  in.  This  bul- 
letin illustrates  the  type  of  furnace  used 

for  annealing  copper  wire  and  similar  prod- 
ucts without  oxidation.  It  contains  a  num- 
ber of  halftone  illustrations  showing  the 

various  uses  of  these  furnaces. 
Vnl-Cot  Fiber,  .\merican  Vulcanized 

Fibre  Co..  Kquitable  Bldg.,  Wilmington. 
Del.  Catalog.  Pp.  16  ;  6  x  9  in.  A  num- 

ber of  illustrations  of  the  manufacture  of 
Vul-Cot  fiber,  which  is  used  for  machine 
parts  and  many  articles  of  commerce,  are shown. 

Stock  List  of  Cattem.  The  Cleveland 
Milling  Machine  Co.,  Cleveland,  Ohio. 
Booklet.  Pp.  48;  3g  x  6  in.  Illustrating 
the  plain-milling  cutter,  side-milling  cut- 

ter and  spiral-shell  end  mill ;  angular  cut- 
ters ;  spiral-cut,  straight-shank  and  slot- 

ting end  mills ;  metal  saws,  gear  cutters, 
etc.  A  table  shows  the  kind  of  steel,  diam- 

eter, width  of  face  and  various  other  In- formation. 

Trade  Catalogs 

New  Publications 

The    Style    Book    of    the    Drtroit    "News." — Pocket  edition  ;  92  pages.  The  Kvening 
News  Association.  Detroit,  Mich.  Kdi- 
tion  limited  to  1000  copies. 

This  book  presents  its  subject  in  a  con- 
cise, clear  and  forceful  manner ;  in  fact 

it  has  gone  its  name  one  better,  and  is 
really  a  guide  book.  It  gives  the  aim  of 
the  News  in  the  first  chapter,  and  under 
vaiiou.s  heads,  choosing  them  at  random, 
may  be  found  instructions  to  reporters  and 
copy  readers  ;  on  diction  and  grammar,  and 
a  short  dissertation  on  the  law  of  libel. 
There  are  also  blank  pages  for  notes.  The 
style  recommended  by  the  work  is  about  as 
consistent  as  it  is  ijossibie  to  make  any 
style,  considering  the  number  of  authorities 
that  the  English  language  is  blessed  or 
cursed  with,  as  one  likes.  If  those  that 
aspire  to  write  will  "read.  mark,  learn  and 
inwardly  digest"  the  advice  given  in  this little  work  they  will  avoid  many  of  the 
outlandish  expressions  so  commonly  used 
and  that  mean  nothing.  A.  L.  Weeds  is  the 
editor  of  the  book,  though  he  acknowledges 
the  help  he  has  received  from  various 
sources   in   its   compilation. 

Forthcoming  Meetings 

Grover  FUe  HandleH.  The  Grover  File 
Co..  Nashua,  N.  H.  Booklet.  Pp.  8 :  6} 
X  3  J  in.  Th;s  booklet  gives  a  number  of 
illustrations  of  file  handles  of  varioiis  sizes 
and  includes  a  description  and  price  list of  same. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 

Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock,  Jr..  secretary.  Room 
41,    166    Devonshire   St.,    Boston,    Mass. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary.  Oliver  Building,  Pitts- 

burgh.   Penn. 

New  England  Foundrymen's  Association. Regular  meeting,  second  Wednesday  of 
each  month.  Exchange  Club.  Boston,  Mass. 
Fred  F.  Stockwell,  205  Broadway.  Cam- 
bridgeport.  Mass. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club.  Philadelphia.  Penn., Howard  Evans,  secretary.  Pier  45.  North 
Philadelphia.  Penn. 

Providence  Engineering  Society.  Month- 
ly meeting  fourth  Wednesday  of  each 

month.  A.  E.  Thornley.  corresponding  sec- 
retary.   P.  O.   Box  796.      Providence,  R   I. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine.  Jr..  secretary.  857  Genesee 
St..   Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel.  secretary,  310  New 
England   Building.  Cleveland,  Ohio. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month. 
Oscar  S.  Teale.  secretary.  240  Broadway, 
New   York. 

Western  Society'  of  Engineers.  Chicago, 
111.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
July  and  August.  Edgar  S.  Nethercut,  sec- 

retary.  1735  Monadnock  Block.  Chicago.  111. 
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Condensed-Clipping  Index  of  Equipment Clip,  paste  onS  x  5-in.  cards  and  file  as  desired 
BnrrlnK.  Connterslnkln^  and  ChamferinB  Fixture 

Skelton  Sales  Co.,  Syracuse,  N.  Y. 
"American  Machinist,"  December  19,  1918 

An  automatic  fixture  for  ijiirring,  coun- 
tersinlting  or  cliamfering  liglit  worlt  after 
it  leaves  the  automatic  screw  macliine 
and  intended  to  be  attached  to  any  small 
drilling  machine.  The  tool-carrying  fork 
and  the  cam  for  closing  the  jaws  on  the 
work  are  integral,  the  amount  of  tension 
on  the  work  being  governed  by  the  spring 
operating  on  the  fork.  The  machine  is 
at  present  made  in  two  sizes,  No.  1  liav- 
Ing  a  Jaw  capacity  for  parts  up  to  3  in. 
in  diameter,  the  length  of  the  pieces 
handled  being  from  i'«  to  IJ  in.,  and  No. 
2  a  Jaw  capacity  up  to  2  in.  in  diameter, 
taking  pieces  from   I'j   to  2  in.  long. 

Mliaplnic  Machine,  Crank,  IS-Ineh 
Sellew  Machine  Tool  Co..  Paw  tucket,  R.  I. 

"American  Mmhinlst,"  December  It, 

Length  of  stroke,  16  In. :  automatic 
cross-traverse,  21  in.;  vertical  adjust- 

ment of  table,  12  in.;  top  of  table,  13J 
In.  long  128  In.  wide;  side  of  table,  13i 
in.  long,  12S  In.  wide  ;  vertical  or  angu- 

lar movement  of  tool  slide.  31  In.; 
greatest  distance  from  bottom  of  ram 
slide  to  top  of  table,  15  In. ;  capacity 
of  swivel  vise.  8  in. ;  vise  Jaws,  10  x  IJ 
In. ;  width  of  belt,  3  In. ;  weight  with 
countershaft,  2300  lb. 

1918 

Welding  Componnd  for  Stellit«,  "Tip-it" 
Haines  Stellite   Co.,   Kokomo,   Ind. 

"American  Machinist,"  December  19,  1918 
Welds  can  be  made  with  the  ordinary  forge,  coke,  gas  or  oil 

furnace  so  long  as  it  is  possible  to  obtain  a  heat  of  2000  deg.  F. 
The  compound  is  adapted  for  welding  Stellite  to  steel,  and  in 
this  work  the  shank  is  recessed  to  fit  the  Stellite  bit,  and  the  two 
are  placed  in  the  fire  and  brought  to  a  temperature  of  about  1600 
deg.  F.,  at  which  time  they  are  removed,  the  scale  scraped  from 
the  shank  and  a  thin  layer  of  compound  spread  along  the  recess 
for  the  bit.  The  bit  is  then  put  in  place  and  the  heat  is'  brought 
up  to  about  1800  to  1850  deg.  F.,  when  the  compound  will  begin 
working  in  the  joint.  When  a  heat  of  1900  to  1950  deg.  F.  is 
reached  a  fine  bluish  flame  will  appear  from  between  the  Stellite 
and  the  steel.  When  this  condition  is  reached  the  tool  is  re- 

moved from  the  fire  and  a  pressure  brought  to  bear  along  the 
length  of  the  bit,  this  pressure  being  of  about  50  lb.  per  square 
inch.     After  this  pressure  is  applied  the  weld  is  complete. 

Uradnating  Machine,  Automatio 
Noble  &  Westbrook   Manufacturing  Co.,   Hartford,   Conn. 

"American  Machinist,"  December  26,   1918 

Intended  for  graduating  work  where 
speed  and  accuracy  are  required.  The 
machine  is  power  driven  and  automatic, 
the  handling  of  pieces  to  and  from  the 
machine  being  the  only  labor  required. 
The  work  is  held  In  proper  relation  to 
the  die  with  accurately  cut  gears,  and 
the  depth  of  the  Impression  is  controlled 
by  a  foot  lever,  a  cam  and  a  weight. 
An  adjustable  stop  Is  provided  for  regu- 

lating the  depth  of  graduation.  The  ma- 
chine is  made  with  steel  spindles  and 

adjustable  bearings  and  is  controlled  by 
a  clutch  on  the  spindle  of  the  driving 
die. 

Countershaft,  Portable  witli   Motor  Drive 
Presto  Machine  Works.   124   Pearl   St.,  Brooklyn,   N.  Y. 

"American   Machinist,"    December   26,    1918 

The  base  Is  a  heavy  iron  casting  provided  with 
a  bracket  to  carry  a  i-  or  J-hp.  motor.  This  is 
plugged  directly  into  the  lighting  circuit,  the  switch 
being  conveniently  located  high  up  on  the  column, 
which  is  of  heavy  iron  pipe,  and  at  the  top  is  a 
bracket  with  idlers  and  driving  pulley  as  shown. 
The  outfit  complete  weighs  approximately  75  lb., 
and  can  readily  be  moved  from  machine  to  ma- 

chine where  required.  It  is  suUiciently  heavy  to 
stand  where  put  without  lag-screwing  to  the  floor. 

Tool-Marktiig  Outfit 
.T.  M.  Waterston,  77  Woodward  Ave.,  Detroit,  Micb. 

"American  Machinist,"  December  19,  1918 
This  manufacturer  has  recently  placed  on  the  market  a  con- 

venient tool-marking  outfit  consisting  of  a  steel  scriber,  a  bottle 
of  varnish,  a  bottle  of  etching  fluid,  a  bottle  of  cleaning  fluid, 
a  brush  and  full  directions  for  etching  names  or  other  desired 
marking  on  steel  tools. 

Planing  Macliine,  Upright  Geni^rating 
Newton   Machine   Tool   Works,   Inc., 

delphia,  Penn. 
"American   Machinist." 

These  machines  are  built  in 
sizes  of  36-  to  72-in.  stroke.  The 
rams  are  counterweighted  and 
have  square  bearings  in  guides 
provided  with  taper  adjusting 
shoes.  The  vertical  clamping  sur- 

faces are  solid  and  steel  faced 
and  are  equipped  with  suitable 
toolholding  clamps.  Beneath  the 
rams  are  mounted  the  steel 
swiveling  relief  toolbox  aprons, 
which  can  operate  in  any  position 
in  a  complete  circle.  Motion  is 
transmitted  from  the  driving  mo- 

tors to  broad-faced  steel  racks 
on  the  back  of  the  cutter  bars 
through  all-steel  spur  reduction 
gears.  A  sensitive  stroke-con- 

trol disk  has  been  incorporated, 
the  trips  on  which  can  be  op- 

erated by  hand  while  the  ma- 
chine Is  in   motion. 

23d   and   Vine  Sts.,   Phlla- 

Dec.  26.  1918 

Chuck,  "O.  G."  Bevel  Gear 
Garrison  Machine  Works,   Uayton,  Ohio 

"American   Machinist."    December   26,   1918 

For  the  rapid  chuck- ing of  bevel  gears  true 
with  the  pitch  diameter 
and  for  the  grinding  or 
remachining  of  holes  or 
other  integral  parts.  No 
measuring,  truing  up. 
indicating  or  experience 
is  required,  the  gear 
simply  being  placed  in 
the  chuck  and  the  knob 
at  the  back  turned,  this 

clamping  the  gear  auto- matically in  position. This  knob  turns  all  the  ,  ^     , 
clamps  simultaneously  into  radial  position  over  the  gear  and  then 
clamps  them.  Unequal  pressure  on  the  clamps  is  avoided,  as  they 
are  brought  down  on  the  gear  with  a  light  coll  spring,  which  Is 
located  inside  of  the  hollow  stud  on  which  the  clamp  is  mounted. 
The  device  can  be  furnished  for  spur,  helical  or  skew  bevel  gears 

and  pinions. 

Patented.  Aug.  20,  1918 
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WEEKLY  PRICE  GUIDE  OF 

IRON  AND  STEEL 

PIG  IRON — Quotatione  compiled  by  The  Matthew  Addy  Co. : 

Current        One  Month  Ago 
CINCINNATI 

No.  2  Southern       $37  60 
Northern  Basic    34.80 
Southern  Ohio  No.  2    35.  80 

NEW  YORK,  Tidewater  delivery 

Penna.  2X    39.55  ' 
Virginia  No.  2    41,70 
Southern  No.  2    41 .  70 

BIRMINGHAM 
No.  2  Foundry    34.00 

PHILADELPHIA 

Eastern  Pa.  2X    39.  1 5* 
Virginia  No.  2    40 .  50t 
Basic    36  90* 
Grey  Forge    36  90* 
Bessemer    39.10* 

CHICAGO 
No.  2  Foundry  Local    34.50 
No.  2  Foundry  Southern    39 .  00 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundrv  Valley    35 .  40 
Basic    34.40 
Bessemer    36.60 

*  F.o.b.  furnace.       t  Delivered. 

$37  60 34.80 

35  80 

39  15 
41  70 
41   70 

34.00 

38  85* 

40  sot 

36  60* 36  60* 
38  80* 34  50 

39  00 

35  40 
34  40 
36  60 

STEEL  SHAPES— The  following  base  prices  per  100  lb.  are 
■hapea  3  in.  by  J  in.  and  larger,  and  plates  J  in,  and  heavier,  from 
bouses  at  the  cities  named: 

■   New  York 
One 

Current  Alonth 
Ago 

Structural  shapes      $4.27  $4,245 
Softsteelbars        4   17  4.145 
Soft  steel  bar  shapes. .. .      4,17  4.145 
Soft  steel  bands       4.77  4.995 
Plites,  Jto  lin.  thick...      4  52  4  495 

-—  Cleveland  — 
One One 

Year   Current    Year 
Ago 

$4.20 4.10 
4   10 

Ago 

$4   17  $4-4.04 
4   17     4-4  04 
4   17       4.14 

for  structural 

jobbers'  w-are- ^~  Chicago  ̂  

One Current 

$4.27 
4.17 
4.17 

Year Ago 

$4  20 

4  10 

4   10 
4.45       4.42       4.39       4  25       4  45 

BAR  IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows: 
Current  One  Year  Ago 

Pittsburgh,  mill       $3.  50  $4  75 
Warehouse,  New  York          4.75  4.75 
Warehouse,  Cleveland         4. 67  4. 95 
Warehouse,  Chicago          4.10  4. 50 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per  pound  from 
iobbers'  warehouse  at  the  cities  named: 

.    New  York   .       Cleveland    .— Chicago-^ ii 
S"b       fS       Sio^       «eao     t.*;     o)c8o     £,*;    ««8o 

*No.  28  black        4  70      6   52      6  495     6.445     6  00     6  45  6  52  6  445 
•No.  26  black        4.60      6  42      6.395     6.405     5  90     6.35  6  42  6  405 
•Nos.  22  and  24  black.     4.55      6.37      6,345     6.295     5.85     6  30  6  37  6  295 
Nos.  18  and  20  black     4.50      6  32       6.295     6  245     5.80     6  25  6  32  6  245 
No.  1 6  blue  annealed     4    10      5  72       5  695     5   645     5   20     5   65  5  72  5   645 
No.  14  blue  annealed     4  00      5   62       5  595     5  545     5    12     5  55  5  62  5  545 
No.  10  blue  annealed     3  90      5  52       5  495      S.445     5  05     5   45  5  52   5  445 

*No.  28  galvanized .. .      6.05      7   77       7  745     7  695     7   25     7  70  7  77  7  695 
•No.  26  galvanized   .        5  75      7  47       7  445     7  395     6  95     7  40  7  32  7  395 
No.  24  galvanized..       5  60      7  32      7  295     7  245     6  30     7.25  7.47  7.245 

*  For  painted  corrugated  sheets  add  30c.  per  1 00  lb.  for  25  to  28  gage;    25c.  for 
19  to  24  gages;  for  galvanized  corrugated  sheets  add  5c.,  all  gages. 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
requiring  at  least  1000  lb.  of  a  size  (smaller  quantities  take  the  standard  eitras) the  following  discounts  hold; 

.,       ,,     ,                                                                              Current  One  Year  .^go 
New  York    I,ist  plus  13%  List  plus  25% 
CleveUnd    List  plus  1 1  %  List 
Chicago    List  plus  13%  List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  ae  follov.s  at  the  places  named: 
»,       ,,.     ,  Extra  Standard 
New  York    35^  ^qc^ 

Cleveland   '.'..'.'.'.'.'.'.'...      35%  40% Chicago        35^^  40% 

SWEDISH  (NORWAY)  IRON— The  average  price  per  1 00  lb.,  in  ton  lots  is: 
Current  One  Year  Ago 

New  York        $25.30  $14.00 Cleveland         20.00  15  00 
Chicago            19,00  13.50 

In  coils  an  advance  of  50e.  usually  ia  charged. 
Note — Stock  very  scarce  generally. 

H,  A,  i.  A.  A 
Id  No.   10 No.  8,  A  an< 

No.' 12, ".'::;:;: 

A,  No.  14  and  A 
No.  18   
No.  20   

WELDING  MATERIAL  (SWEDISH)— Prices  are  as  follows  in  cents  per 
pound  f.o.b.  New  York,  in  100  lb.  lots  and  over: 

Welding  Wire*  Cast-Iron  Welding  Rods 

Aby12in.  long    14  00 
i     by  19  in.  long    12  00 
!     by  19  in.  long    10.00 

25.50  to  33.00       \     by  21  in.  long    10.00 

*  .Special  Welding  Wire 

i    33.00 
A    30.00 

*  Very  scarce,  A    38.00 

MISCELLANEOUS  STEEL— The  following  quotations  in  cents  per  pound 
are  from  warehouse  at  the  places  named: New  York 

Current 

Openhcarth  sprmg  steel  (heavy)        8 .  00 
Spring  steel  (light)      10.  00 
Coppered  bessemer  rods        9.  00 
Hoop  steel        4.  77 
Cold-rolled  strip  steel        8.  02 
Floor  plates        6.27 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh;    basinc 
card  of  Nov.  6,  1917,  for  steel  pipe  and  for  iron  pipe : 

Cleveland 

Chicago 

Current 
Current 

8.00 

7.50 
11.25 11.75 

8.00 7.07 4.75 

4.77 

8.25 

8.57 
6.00 

6.25 

Steel Inches              Black  Galvanized 

i,  I,  and  i        47%  20}% 

\        51%  36}% J  to  3        54%  40}% 

BUTT  WELD 

}  to 

Inches 

1}   

Iron Black 
■      36% 

2        47% 

2}  to  6        50% 

BUTT  WELD 

i,  iandj       43% 
\        48% 
itol}       52% 

LAP  WELD 

34}%  2        29% 
37}%  2ito6        31% 

EXTRA  STRONG  PLAIN  ENDS 

25}%  Jtol}        36% 

35}% 

39}% 

EXTRA  .STRONG  PLAIN  ENDS 

33}%  2       30% 
36}%  2}  to  4       32% 
35}%  4}  to  6       31% 

Galvanised 

20% 

15% 

18% 

21% 

2,        •        «%         33}%  2       30%  17% 
2}  to  4        48%         36}%  2}  to  4       32%  20% 
4}  to  6        47%         35}%  4}  to  6       31%  19% 

Stock  discounts  in  cities  named  are  as  follows: 

-— NewYork^    --Cleveland--  . —  Chicago  — - 
Gal-                      Gal-  Gal- 

Black    vanised  Black    vanized  Black       vanized 

40%       28%       41%       26%  41.1%       26   1% 
36%       25%       37%       23%  37.1%       .i3  1  % 

Malleable  fittings.     Class  B  and  C,  from  New  York  stock  sell  at  list -r  ■  5  %. 
Cast  iron,  standard  sices,  5%  off. 

J  to  3  in.  steel  butt  welded. . 
3}  to  3  in.  steel  lap  welded,  ,  , 

METALS 

MISCELLANEOUS  METALS — Present  and  past  New  York  quotations 
in  cents  per  pound,  in  carload  lots: 

Cur-  One  One    Year 
rent  Month  .<go                Ago 

Copper,  electrolytic        23.00*  26  00                    23  50 
Tin  in  5-ton  lots        72.00  83.00                    86  ud 
Lead         6.50  8.55                    6  50 
Spelter         8.40  9.50                     7.75 

ST.  LOUIS 

Lead         615  8  25  6  38 
Spelter          8  05  9  25  7  50 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  ton  or 
more: 

■   New  York          ^Cleveland--       ^  Chicago^ 

3  S         ̂ ^  ̂        CObfl  bB  cvu  SB  flvw 0£  oS<  ox  0£  ox         0£  0»«! 
Copper  sheets,  base. .  38  00  38.00  35.00  38  00  35  00  36  00  35.00 

Copper  wire  (carload lota)           35  00  35  00  36  00  35  00  31.00  33  00  33.50 
Brasssheets      39  75  39  75  35.75  40.50  34.00  33  50  35.00 
Brasspipe      46  00  46  00  38  50  42  50  46  50  44  00  41   00 

Solder  (half  and  half) 
(caselota)      55  00  58  00  40   50  47.00  43   25  56  00  41    00 

Note: — -Solder  very  scarce. 

Copper  sheets  quoted  above  hot  rolled  16  oz..  cold  rolled  14  oz.  and  hea\'ier, 
add  Ic;  polished  takes  Ic,  per  sq.ft.  extra  for  20-in.  widths  and  under:  over 
20  in.,  2c. 

BR.\SS  RODS — The  following  quotations  are  for  large  lots,  mill.  100  lb.  and 
over,  warehouse;  25%  to  be  added  to  mill  prices  for  extras;  50%  to  be  added  to 

warehouse  price  for  extras: Current  One  Year  Ago 

Mill                                        $36  00  $29  00 

New  York          38-40  30  00 
Cleveland             38   50  34  00 
Chicaeo          29.  SIT  37,00 
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MANUFACTURING  SHIPS  VENTILATOR  COWLS 
By  H.E.McCauIey 

Sheet-metal  work  is  an  important  item  in 
the  construction  and  equipment  of  the 
modern  steamship.  Parts  shaped  by  ham- 

mering are  perhaps  the  most  difRcult  to 
produce.  This  article  covers  in  a  general 
way  the  sheet-metal  shop  of  the  Sun  Ship- 

building Co.,  Chester,  Penn.,  and  specific- 
ally the  manufacture  of  American-type 

ventilator  cowls.  The  following  matter 
was  especially  prepared  by  the  foreman 
of  the  sheet-metal  department  for  the 
American  Machinist. 

ONE  of  the  editors  of  the  American  Machinist  re- 
cently told  me  that  the  Sun  Shipbuilding  Co. 

made  the  "cleanest,  neatest,  slickest"  ventilator 
cowls  he  had  ever  seen  and  asked  me  to  tell  how  it  is 
done.    So  here  goes : 

Verj'  few  outsiders  have  any  idea  of  the  enormous 
amount  of  sheet-metal  work  entering  into  the  construc- 

tion and  equipment  of  the  average  ship.     The  articles 
made  of  sheet  metal  for  use  on  shipboard  are  many  and 
various. 
Some   of   the 

parts  of  this 
material,  such 
as  liners  for 
bearings,   are 
simple   flat 

'pieces     of 
'  sheet  metal  or 
brass  and  re- 

quire very  lit- 
.tle     skill     to 
P  r  od  uc  e . 
Others    are 

Wore   compli- 
cated and  re- 
quire  consid- 

erable      skill 
not    only    in 
their  making 

FIG.  2.   PART  OF  THE  SHEET-METAL  DEPARTM
ENT 

but  in  laying  out  the  patterns  or  templets  that  are 
used  to  expedite  their  production  in  quantities. 

In  the  headpiece.  Fig.  1,  is  shown  a  view  of  the  ex- 
terior of  the  sheet-metal  shop  and  storage  space  for 

some  of  the  finished  work  for  which  at  that  time  there 
was  no  room  under  cover.  Unfortunately  the  illustration 
does  not  convey  the  storage  space  as  it  appeared  to  me 
at  the  time  the  photograph  was  taken.  The  air  ducts 
in  the  foreground  are  up  to  3  ft.  in  diameter  and  the two  large 

V  e  n  t ;  I  a  tor 
cowls  at  the 

back  of  them 
stand  8  ft. 

above  the 

ground.  The wide  variety 

of  work  is 

also  not  con- 
veyed by  the 

illustrat  ion. 
There  are 
ventilators  by 

the  dozens, 
with  mouths 

from  12  to  84 
in.  diameter, 
oil  tanks, 
waste     cans. 
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bilge  strainers  and 
scores  of  other  ar- 

ticles made  by  the 
sheet-metal  worker. 
Some  of  the  work, 
such  as  ventilators, 
is  standard,  for  a 

ventilator  of  a  suit- 
able size  for  a  cer- 
tain location  on  one 

ship  will  suit  the 
same  location  on  an- 

other ship  of  the 
same  size.  Other 
items  are  special, 
being  made  to  suit 
particular  conditions 
on  the  ship  for  which 
it  is  ordered  or  the 
whim  of  one  of  the 

officers.  Where  single  special  pieces  are  ordered  the 
work  is  usually  laid  out  directly  on  the  stock  used  in  its 
construction,  but  where  quantities  of  the  same  piece 
are  to  be  made  templets  or  patterns  are  made,  usually 
of  sheet  metal  but  in  some  cases  of  heavy  paper  or 

pasteboard. 
In  Fig.  2  is  shown  a  small  part  of  the  interior  of  the 

sheet-metal  department,  a  number  of  the  machines  and 
some  of  the  benches  with  work  in  progress.  An  item 
of   considerable    importance,   as   it   cut   down   machine 
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FIG.    4. STANDARD  VENTILATOR   COWLS,    SUN   SHIP- 
BUILDING CO. 

breakage  to  a  great  extent,  does  not  show  clearly  in  the 
illustration;  that  is,  the  marking  on  each  machine  its 
capacity  in  thickness  of  sheet  steel  that  it  will  cut  or 
bend  or  whatever  it  may  be  the  duty  of  the  machine  to 
do.  One  of  these  labels  is  shown  at  A,  in  Fig.  2.  It  is 
made  of  sheet  metal  painted  white  and  on  it  in  clear 

large  black  letters  is  marked  the  capacity  of  the  ma- 
chine as:  "Limit  No.  10  iron." 

As  the  tools  used  in  the  sheet-metal  'shop  are  familiar 
to  all  who  will  read  this  no  description  of  them  is  nec- 

essary, and  we  can  pass  directly  to  the  subject  of  man- 
ufacturing ventilator  cowls,  of  which  40  or  more  go  to 

the  outfitting  of  a  single  ship. 
There  are  two  types  of  ventilators  in  common  use 

on  shipboard.  The  type  shown  in  Fig.  3  has  the  joints 
crosswise  of  the  length  of  the  cowl  (although  they  can- 

not be  seen  either  in  the  illustration  or  in  the  work  it- 
self), between  the  sections  that  go  to  its  make-up.  This 

is  usually  called  the  American  tjrpe  of  ventilator  cowl. 

In  high-grade  work  all  the  members  except  the  bottom, 
or  "stem,"  are  shaped  by  hammering  or  as  it  is  termed 
in  the  sheet-metal  shop  "bumped  out,"  so  that  the  cowl 
has  a  smooth  surface  which  is  a  continuous  curve  just 
as  shown  in  Fig.  3. 

In  cheap  work  the  members  that  go  to  make  the  cowl 
are  a  series  of  sections  of  cones,  the  smaller  end  of  the 
largest  being  secured  to  the  larger  end  of  the  next 
smaller,  and  so  on  till  the  smaller  end  of  the  smallest  is 
secured  to  the  stem,  or  bottom,  section  that  enters  the 
cylindrical  duct  or  leader  that  conducts  the  air  to  the 
various  parts  of  the  ship.    The  outline  of  a  cowl  made  in 
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FIG.   6. 
CROSS-SECTIONAL  DIMENSIONS  OF  AMERICAN- 

TTPE  COWLS 

this  way  is  a  series  of  obtuse  angles  and  is  not  pleasing 
to  the  eye,  the  completed  job  having  the  appearance,  as 

a  foreman  I  once  knew  put  it,  "as  if  someone  had  made 
it  himself."  The  only  excuse  for  making  a  cowl  this 
way  is  either  cheapness  or  that  skilled  sheet-metal 
workers  are  not  available. 

The  other  type  of  cowl  is  termed  the  European.  When 
properly  made  it  also  has  a  smooth  exterior  and  pleasing 
appearance,  but  the  seams  run  lengthwise.  This  type  is 
generally  used  for  the  larger  sizes  of  cowls  with  mouths 
from  36  in.  up  to  84  in.  in  diameter  or  larger.  The 
method  of  laying  out  the  templets  for  this  type  of  cowl 
will  be  taken  up  later. 

In  Fig.  4  is  shown  the  drawing  and  detailed  dimen- 
sions of  the  cowl  standard  of  the  Sun  Shipbuilding  Co. 

It  will  be  noticed  that  the  drawing  shows  the  European 

type  of  cowl,  but  in  this  shop  cowls  up  to  18  in.  stem 

by  36  in.  mouth  are  made  after  the  American  tj^pe.  The 
column  of  dimensions  under  E  is  subject  to  slight 

change  when  the  cowls  are  made  according  to  the  Amer- 
ican type,  as  it  is  more  advantageous  to  make  the  stem 

a  little  longer  than  called  for  in  this  column.  For  in- 
stance, I  make  the  stem  of  the  36  in.  cowl  1§  or  even 

2  in.  deep  and  other  sizes  below  this  in  column  E  can 
be  increased  from  J  to  1  in.  The  dimensions  in  column 
D  can  also  be  increased  slightly. 

The  diagram,  Fig.  5,  is  fiist  laid  out  from  the  sizes 
given  in  the  table  in  Fig.  4.  For  demonstration  I  have 
chosen  the  18  x  36-in.  size.  It  will  be  noticed  where  I 
have  noted  the  sizes  that  they  differ  slightly  from  those 

given  in  the  table;  this  is  in  accordance  with  the  sug- 
gestion given  in  a  previous  paragraph. 
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49 Lay  off  the  right  angle  BAC,  Fig.  5,  with  the  com- 
passes set  to  3  J  in. ;  in  the  throat  radius  scribe  the  quad- 

rant ADE  from  the  center  A.  From  the  point  E  drop 
a  perpendicular  EF  the  same  length  as  the  figures  given 
in  column  E,  Fig.  4,  plus  the  allowance  referred  to.  In 
this  size  I  add  i  in.,  making  it  21  in.  from  E  to  F.  From 
the  point  F  draw  the  line  FG  parallel  to  EB  and  equal 
in  length  to  the  size  given  in  column  A,  Fig.  4.  It  will 
be  noticed  that  this  size  is  given  as  181  in  the  layout; 
the  extra  amount  is  due  to  the  thickness  of  the  stock 
and  clearance  where  it  fits  the  duct. 

From  the  center  D  with  the  compasses  set  to  36  in., 
taken  from  column  B,  Fig.  4,  scribe  the  arc  HI,  Fig.  5. 
From  the  center  /  on  the  line  AC  lay  off  the  point  J  on 
the  arc  HI,  getting  the  distance  from  column  F,  Fig.  4. 
Connect  J  and  D,  Fig.  5.  From  the  point  G  erect  a  per- 

pendicular GK.  With  the  compasses  set  to  29  in.,  taken 
from  column  C,  Fig.  4,  draw  the  arc  JLK,  Fig.  5.  Step 
off  the  line  JLKG  into  four  equal  parts  at  MNK.  Then 

step  off  the  throat-circle  line  DEF  into  the  same  number 
of  parts  at  OPE.  The  points  OM,  PN  and  EK  are  then 
connected.  The  lines  JD,  OM,  PN,  EK,  and  FG  are  bi- 

sected at  QRSTU,  and  these  are  joined  by  lines  as 
shown.  The  projection  to  the  left  is  then  made  as  shown 
and  we  are  ready  to  lay  out  the  templets. 

In  some  shops  the  mouth  of  the  hood  is  made  ellip- 
tical, but  we  make  both  mouth  and  stem  round.  Some 

shops  make  their  hoods  a  very  pronounced  ellipse.  This 
is  of  course  a  matter  of  individual  taste,  but  I  prefer 
ellipses  with  less  difference  between  the  major  and 
minor  axes. 

In  Fig  6  are  given  the  major  and  minor  axes  of  the 
elliptical  sections  we  use. 

The  templet  for  the  stem  section  marked  /,  Fig.  5,  is 

the  simplest  to  lay  out  as  it  is  similar  to  a  stove-pipe 
elbow. 

The  templets  for  the  other  sections  marked  2,  8  and 
4  are  laid  out  in  a  different  manner  from  No.  1,  but  the 
method  employed  in  laying  out  any  one  of  the  sections 
2,  3  or  4  is  applicable  to  other  sections. 
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FIG.  8.     FINISH-WELDED  COWL  AND  TEMPLETS    " 

The  layout  for  Section  1,  Fig.  5,  is  shown  in  Fig.  7. 
The  layer-out  first  draws  the  horizontal  line  AB,  Fig. 
7.  Near  one  end  of  AB  from  the  center  C  he  draws  the 
half  circle  DEF,  which  is  the  same  diameter  as  the  stem 
of  the  hood,  i.e.,  the  distance  DF,  Fig.  7,  is  the  same 
as  FG,  Fig.  5.  He  then  erects  the  perpendicular  FG, 
Fig.  7,  equal  to  FE,  Fig.  5,  and  DH,  Fig.  7,  equal  to  GK. 
Fig.  5,  and  connects  G  and  H,  Fig.  7.  To  the  right  of  D 
on  the  base  line  AB  he  lays  out  a  distance  IJ  equal  to 
the  whole  circumference  of  the  circle  DEF.  The  half 
circle  DEF  is  now  stepped  off  into  any  number  of  equal 
parts,  in  this  case  eight,  and  indicated  in  Fig.  7.  The 
line  //  is  laid  off  to  the  same  spacing,  16  spaces  in  all, 
as  there  are  eight  on  each  side  of  the  center  line. 
Perpendiculars   are   dropped    from   the   base   line  FD 

to  the  points  and  other 

perpendiculars  are  erect- ed on  the  line  //  in  the 

same  manner.  The  per- 
pendiculars on  the  line 

FD  are  now  projected  on 
the  other  side  of  FD  to 

points  Y  on  the  -liagonal 
line  GH.  Lines  aye  now 
drawn  from  the  points  Y 
parallel  to  the  base  line 
AB.  The  points  where 
the  horizontal  lines  from 

Y  intersect  with  the  ver- 
tical lines  are  now  con- 

nected ;  a  French  curve  is 
a  handy  tool  for  this.  The 
templet  for  No.  1  section 
now  appears  as  in  Fig. 
7  and  also  in  Fig.  8, 

where  all  the  templets 
for  the  18  x  36-in.  cowl 
are  shown.  In  Fig.  8  a 
finish-welded  cowl  A  is 
shown  on  the  ball  stake 

Fig.  11 — Dotted-line  triangles  used  in  layout. 
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FIG.  13.     COWL,  SECTIONS  AND  COWL  TACKED  TOGETHER 

B  where  any  dents  that  it  has  acquired  during  the  manu- 
fc,cture  are  taken  out.  The  method  used  for  laying  out 
each  of  the  sections  2,  3  or  4  or,  in  the  case  of  the 

6  X  12-1,1.  cowl  which  is  made  in  three  sections,  for 
laying  out  the  two  sections  above  the  stem  follows: 
As  an  example  we  will  take  the  section  marked  3,  Fig.  5. 
The  line  AB,  Fig.  9,  is  first  laid  off  equal  in  length  to  PN, 
Fig.  5.  The  compasses  are  then  set  to  the  distance  NM, 
Fig.  5,  and  an  arc  drawn  from  the  center  B,  Fig.  9.  With 
the  compasses  reset  to  the  distance  PM,  Fig.  5,  another 
arc  is  drawn  locating  the  point  M,  Fig.  5,  on  the  layout 
Fig.  9.  This  point  in  Fig.  9  is  designated  C.  In  the  same 
manner  the  point  D,  Fig.  9,  is  located,  and  BC,  CD  and 
DA  connected  by  lines  as  shown. 

The  line  DC  is  bisected  at  E,  and  the  line  AB  at  F. 
A  perpendicular  is  erected  on  DC,  at  E,  and  on  AB,  at 
F.  By  referring  to  column  C, 
Fig.  6,  it  will  be  seen  that  the 

minor  axis  is  241  in.  Lay-off 
on  the  perpendicular  starting 

at  i^  a  point  G  dis#nt  from  F 
one-half  of  24i  in.  or  12i  in. 
The  same  process  is  gone 
through  with  the  perpendic- 

ular on  E,  but  the  point  H  is 
distant  from  E  one-half  of  30i 
in.  taken  from  the  B  column. 
Fig.  6.  The  layer-out  then 
draws  one-half  of  the  32  J  x 
30i  ellipse  on  DC  and  one-half 
the  27i  X  24i-in.  ellipse  on  the 
line  AB.  The  perimeters  of 
these  half  ellipses  are  then 
stepped  off  into  a  number  of 

equal  parts,  in  this  case  eight, 
although  any  even  number  of 
spaces  may  be  stepped  off. 
Perpendiculars     are     then 

erected  on  the  lines  DC  and  AB  to  pass  through  the 
points  stepped  off  on  the  perimeters  of  the  half  ellipses. 
The  points  where  the  perpendiculars  occur  on  the  line 
DC  and  those  where  they  occur  on  the  line  AB  are  joined 
by  full  and  dotted  lines  as  shown  and  marked  1,  2,  3,  4 and  so  on,  in  Fig.  9. 

We  are  now  ready  to  lay  out  the  half  pattern  itself  as 
shown  in  Fig.  10.  We  first  take  the  full  line  1,  Fig.  9 
(that  is  the  distance  BC),  and  lay  it  out  on  the  pattern 
stock  shown  at  BC  in  Fig.  10.  We  then  take  the  dis- 

tance CI,  Fig.  9,  and  from  C,  Fig.  10,  describe  an  arc  /. Fig.  10. 

Two  groups  of  triangles  are  shown  in  Figs.  11  and 
12.  Those  in  Fig.  11  are  made  up  of  dotted  lines  while 
those  in  Fig.  12  are  made  up  of  solid  lines. 

The  length  of  the  dotted  line  No.  2,  Fig.  9,  is  now 
taken  and  laid  out  perpendicularly  on  the  dotted  line  AB, 
Fig.  11.  We  now  lay  out  from  the  point  A  in  Fig.  11 
the  distance  AC,  equal  to  //,  Fig.  9,  and  connect  BC, 
Fig.  11.  Set  the  compasses  to  the  distance  BC,  and 
with  one  leg  set  in  the  center  B,  Fig.  10,  lay  off  M  on 
the  arc  J,  Fig.  10,  equal  to  the  distance  BC,  Fig.  11. 
Take  the  distance  BK,  Fig.  9,  and  from  the  point  B,  Fig. 
10,  lay  off  the  arc  K,  Fig.  10. 
Now  take  the  length  of  the  No.  3  line,  Fig.  9,  and 

lay  out  this  distance  on  the  solid-line  triangle  at  AB, 
Fig.  12.  Take  the  distance  LK,  Fig.  9,  and  lay  it 
off  from  the  center  J  on  the  line  JI,  Fig.  9.  It  will 
be  observed  that  this  length  is  slightly  shorter  than 
JI.  Mark  the  point  M.  Set  the  dividers  to  the  dis- 

tance IM  and  lay  this  distance  off  from  the  point  A 
and  at  right  angles  to  AB  in  the  solid-line  triangles. 
Fig.  12,  and  mark  it  C.  Connect  BC,  and  with  the 
compasses  set  to  BC,  Fig.  12,  from  the  center  M  lay 
off  on  the  arc  K  the  point  L,  which  gives  the  true 
length  of  the  line  3,  Fig.  10. 
We  next  take  the  distance  IN,  Fig.  9,  and  repeating 

exactly  as  described  we  lay  out  the  entire  half  pattern 
as  shown  in  Fig.  10.  The  half  pattern  is  then  cut 
out  and  by  turning  it  over  the  whole  pattern  can  be 
scribed  off. 

The   patterns    are   carefully   cut    out    of   sheet    steel 

FIG.   14.     FORMS  IN  WHICH  COWL.  SECTIONS  ARE  BUMPED  OUT 
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and  we  use  galvanized  sheet 
because     of     its     nonrusting 
properties.    The   sections   are 
then   scribed    from    the    pat- 

terns, cut  out  and  welded  to 
form  them  into  rings  as  shown 
at  A  and  B,  Fig.  13. 

The     members     shown     at 
A  are  No.   1  sections  which 
are    left    just    as    they    are 
welded    together,    that    is    to 
say  they  are  not  bumped  out. 
Those  shown  at  B  are  No.  2 
sections    and    after    welding 
they  are  bumped  out  to  shape 
them    to    the    curve    of    the 
cowl. 

At  the  time  when  the  photo- 
graphs were  taken,  larger 

cowls  of  the  other  type  were 
being  made  so  I  cannot  show 
the  work  in  progress.  Similar 
forms  are  used  for  this  work, 
however,  and  the  description 

will  make  the  methods  clear.  i-'ig.  15 
The  forms  used  in  bumping  out  cowl  sections  are 

usually  of  cast  iron  and  made  of  course  from  properly 
shaped  patterns.  At  the  time  we  undertook  the  manu- 

facture of  cowls  the  pattern  shop  and  foundry  were  too 
busy  to  bother  with  our  cowl-form  patterns  and  castings. 
We  have,  however,  in  the  boiler  shop,  an  Italian  black- 

smith who  undertook  to  forge  the  forms  from  i-in. 
boiler  plates.  A  number  of  these  forms  are  shown  in 
Fig.  14.  It  will  readily  be  seen  how  the  forms  shovra 
at  A  and  B  can  be  used  to  hammer  to  shape  a  section 
of  a  size  suited  to  it. 

All  hammering  on  the  sections  is  done  from  the 
inside.  Sometimes  the  section  is  heated  and  hammered 

while  still  red  hot;  at  other  times  it  is  hammered  cold, 
but  just  as  with  all  form  work  in  sheet  metals  it 
must,  whether  hot  or  cold,  be  soft  enough  to  work, 
and  must  therefore  be  annealed  from  time  to  time. 

Mallets  made  of  hard  wood  are  used  to  a  great 
extent  to  bump  out  the  sections. 
When  the  sections  are  to  shape  and  as  smooth  as 

they  can  be  made  with  the  forms  and  wooden  mallets 
they  are  planished  with  a  power  hammer  shown  at  A, 
Fig.  15.  As  previously  stated  the  other  type  of  cowl 
was  being  manufactured  when  these  illustrations  were 
made.  One  of  the  side  sections  of  such  a  cowl  can  be 

seen  at  B  lying  on  the  platform  on  which  the  oper- 
ator stands  while  at  work.  It  will  be  noted  that  the 

face  of  the  hammer  and  that  of  the  anvil  are  well 
rounded. 

When  the  various  sections  are  shaped  to  the  work- 

man's satisfaction  they  are  "tacked"  together  with  the 
oxyacetylene  torch.  This  is  rather  a  delicate  job  as 
the  metal  is  so  thin.  The  welding  wire  used  is  only  a 

trifle  over  J^  in.  in  diameter.  A  cowl  so  tacked  to- 
gether is  shovra  at  C,  Fig.  13.  This  method  of  tack- 

ing the  sections  together  before  completely  welding 
the  seams  is  made  necessary  because  of  the  excessive 
and  unequal  expansion  of  the  parts  which  would  take 
place  if  the  entire  seam  were  welded  at  once. 

COWL  SECTIONS  AND  PLANISHING  HAM.MKR 

The  short  sections  of  the  seam  between  the  tackings 
are  now  welded  and  any  dents  in  the  cowl  are  worked 
out  by  hammering  over  the  ball  B,  Fig.  8.  The  slight 
ridges  formed  by  the  molten  welding  wire  are  next 
ground  off  and  the  cowl  is  either  galvanized  or  painted 
when  it  appears  like  the  small  cowl  shown  in  Fig.  3. 
The  mouth  of  the  cowl  is  finished  off  by  pinning  on 
a  ring  of  iron  pipe  which  has  a  saw  slot  in  it  to 
permit  it  to  be  fitted  over  the  sheet  metal  at  the  cowl 
mouth.  The  size  of  pipe  used  for  each  size  of  cowls 
is  given  in  column  G,  Fig.  4. 

Approximating  the  Tap-Drill  Size 
By  L.  S.  Watson 

Referring  to  Mr.  Cox's  formula  on  page  900,  Vol.  49, 
of  the  American  Machinist  for  finding  the  size  of  tap 
drills  permit  me  to  draw  attention  to  the  fact  that  it 
would  not  work  out  very  well  in  the  case  of  a  United 
States  Standard  thread. 

For  example,  take  a  1-in.  8-pitch  tap:  One  and  one- 
half  times  the  pitch  =  j\.  1  in.  —  /j  =  |g  or  0.8125 
in.  The  double  depth  of  an  8-pitch  thread  is  0.1623 
in.,  and  1  in.  minus  0.1623  in.  equals  0.8377,  which 
is  the  correct  size  of  the  hole  that  should  be  drilled. 

Figuring  by  Mr.  Cox's  formula  it  will  be  seen  that 
0.025  in.  would  have  to  be  removed  with  the  tap,  which 
is  not  very  good  practice.  On  a  small  tap  as  f\  x 
32  pitch  the  tap  would  remove  about  0.007,  which 
would  cause  unnecessary  loss  of  time  and  considerable 
breakage  of  taps. 

The  best  method,  and  one  that  is  within  reach  of 

practically  all  machinists,  is  to  subtract  the  double 
depth  of  thread  from  the  diameter  of  the  tap  and  use 
the  nearest  standard-sized  drill  available.  The  double 
depths  of  thread  can  be  obtained  from  a  handbook,  a 
chart  or  the  standard-pitch  gage  that  is  in  the  kit  of 
all  machinists  and  tool  makers,  or  it  can  be  figured  out 
as  follows:    Double  depth  of  thread  =  P  X  6495  X  2. 
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Making  Dies  for  Cutting  Rubber,  Leather, 
Paper,  Cloth,  Etc. 

By  S.  a.  hand 
Associate  Editor  American  Machinist 

Dies  for  cutting  articles  from  rubber,  leather, 
paper,  cloth,  etc.,  are  different  from  dies  for 
blanking  metal.  They  may  be  described  as  con- 

tinuous knives  formed  to  the  shape  of  the  piece 
to  be  cut.  In  fact  they  much  resemble  the  cutters 
with  which  our  mothers  used  to  cut  out  ginger- 
cake  horses  for  us  in  our  childhood  days. 

WHEN  a  die  for  cutting  rubber,  leather  or  th
e 

like,  of  some  particular  shape,  is  ordered  the 
customer  furnishes  the  die  maker  with  a  heavy 

paper  pattern  of  the  size  and  shape  to  be  cut,  and 
from  this  the  die  make?  makes  a  duplicate  out  of  sheet 
tin  to  be  used  as  a  gage  or  templet  in  making  the  die. 

Dies  of  the  character  described  in  this  article  are 

made  from  bars  of  composite  steel,  usually  about  3 
X  i  in.  One  inch  of  the  width  is  tool-steel  tapering 
from  i  to  J  in.  in  thickness,  and  the  remaining  2  in. 
is  Norway  iron  to  which  the  steel  is  welded  as  shown 
in  Fig.  1. 

Cutting  dies  are  of  two  types — machine  dies  that 

FIG.  J 
FIGS.  1  AND  2.     THE  STOCK  AND  THE  MEASURING  WHEEL 

are  intended  for  use  in  a  press  and  dies  that  are  pro- 
vided with  a  handle  by  which  to  hold  them  while  they 

are  driven  through  the  material  to  be  cut  by  blows  from 
a  heavy  mallet. 

To  find  the  length  of  steel  required  to  make  a  given 
die  the  die  forger  measures  the  templet  A,  Fig.  2, 

around  its  outer  edges  with  a  wheel  B  1  ft.  in  cir- 
cumference and  graduated  in  inches  and  eighths.  This 

wheel  is  similar  to  the  one  used  by  wheelwrights  for 
measuring  the  circumference  of  wagon  wheels  to  find 
the  length  of  stock  for  making  tires,  but  is  differently 

mounted.  The  die-forger's  wheel  is  mounted  loosely 
on  one  end  of  a  rod  or  spindle  about  8  in.  long  and 
provided  with  a  shoulder  near  the  opposite  end. 

In  use  the  projecting  end  of  the  rod  is  placed  in  a 
hole  in  the  anvil  face  in  an  upright  position  so  that 
the  wheel  is  free  to  revolve  in  a  horizontal  plane.  The 
measurement  is  taken  by  revolving  the  templet  while 
its  edge  is  pressed  against  the  periphery  of  the  wheel. 
Fig.  3.  The  bar  of  steel  is  then  cut  off  to  the  length 
so  obtained  plus  an  allowance  for  the  weld,  which  is 
usually  about  J  in.  for  the  average  die. 

For  finding  the  bending  points  the  bar  is  held  in 
a  fork  on  the  anvil  and  the  edge  of  the  templet  held 

against  it  near  the  end  as  shown  in  Fig.  4.  The  tem- 
plet is  rolled  along  the  bar  until  the  first  bending 

point  is  reached.  Its  position  is  marked  on  the  bar  with 
a  soapstone  pencil  and  then  scored  lightly  with  a  chisel. 

FIG.  2.     SOME  DIE-FORGERS  TOOLS 

After  heating  in  an  open  fire  the  bar  is  cooled  on 
each  side  of  the  chisel  mark  by  local  application  of 
water,  leaving  enough  of  the  length  hot  to  make  a 
bend  of  the  desired  radius. 

In  making  the  bend  the  bar  is  held  in  a  bending 
fork  fitted  in  the  hardy  hole  in  the  anvil  and  one  end 

pushed  or  pulled  around  by  hand,  Fig.  5.  It  is  sur- 
prising how  near  a  skilled  die  forger  will  get  the  bend 

to  the  proper  radius  and  angle  at  the  first  try.  How- 
ever, in  order  to  get  the  bend  to  fit  its  corresponding 

part  of  the  templet,  he  may  have  to  push  or  pull  the 
bar  one  way  or  the  other  while  changing  its  position 
in  the  bending  fork  or  hammer  it  on  the  horn  of  the 

anvil  or  on  a  stake,  similar  to  the  kind  used  by  tin- 
smiths, of  which  he  has  many  of  various  sizes  and 

shapes. 
The  next  bending  point  is  located  as  before  except 

that  at  the  start  the  templet  is  held  with  its  corre- 
sponding part  in  the  bend  already  made  before  rolling 

it  along  the  bar.    The  second  bend,  unless  it  be  a  very 

riG.B 
FIGS.  4  AND  5.     LOCATING  AND  MAKING  FIRST  BEND 

sharp  one,  is  made  in  the  same  manner  as  the  one  just 

described. 
For  making  sharp  bends  a  machine  very  much  like 

a  miniature  bulldozer  is  used.  It  is  fitted  with  a  pair 

of  V-dies,  and  being  hand  operated  it  can  be  stopped 
at  any  point  of  the  stroke  so  that  the  angle  of  the 
bend  is  under  perfect  control.  A  very  good  bend  of 
large  radius  can  be  made  on  this  machine  by  making 
a  series  of  slight  bends  at  several  points. 

At  some  stage  of  the  bending  process,  depending  on 
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63 the  size  and  shape  of  the  die,  one  end  is  scarfed  for 
the  weld.  After  making  all  the  bends  on  one  half  of 
the  bar,  except  the  bend  necessary  for  bringing  the 
ends  together,  the  previous  operations  are  repeated  on 
the  other  half. 

By  fitting  the  templet   to  the   bend   at   one  end   of 
the  bar  and  rolling  it  toward  the  center  the  position 

FIG.=!.    6    AND    7.      CLOSING    BENDS    AND    BENDING   TO 
PREVENT  BUCKLING 

of  the  closing  bend,  Fig.  6,  is  found  and  marked.  In 
making  short  bends  which  curve  outward  it  is  neces- 

sary to  first  heat  the  bar  where  the  bend  is  to  be 
made  and  give  it  a  slight  bend  in  the  direction  of  its 
width  as  shown  at  A,  Fig.  7.  If  this  is  not  done  the 
cutting  face  of  the  die  would  have  low  spots  at  the 
bends,  due  to  unequal  lines  of  compression  on  the 
tapered  steel  portion  of  the  bar.  After  making  the 
closing  bend  by  which  the  two  scarfed  ends  are  brought 
together,  they  are  welded.  By  the  use  of  borax  and  a 
patent  welding  compound  as  a  flux  the  weld  is  made  at 
a  very  low  heat,  avoiding  danger  of  burning  the  steel. 
It  is  generally  the  practice  after  welding  to  reheat  the 
weld,  apply  the  flux  and  hammer  it  again.  This  is 
done  to  insure  a  good  weld  in  the  steel  part  of  the  bar. 

Upon  completion  of  the  weld  it  is  necessary  to  do 

some  refining  to  bring  the  die  to  the  contour  of  the 
templet,  leaving  sufficient  stock  for  the  grinding  and 
filing  operations  which  follow.  This  is  accomplished 
by  local  heating  and  cooling,  tapping  in  various  places 
and  directions  with  a  hammer,  gently  here  and  hard 
there,  all  depending  on  the  intricacy  of  shape,  the 
amount  of  correction  necessary  and  the  relative  location 
of  the  part  to  be  corrected.  A  detailed  description  of 
this  procedure  is  impossible  and  the  actual  perform- 

ance must  be  seen  to  be  appreciated,  &a  every  move 
made  is  purely  the  result  of  judgment  and  skill,  and 
I  very  much  doubt  if  the  most  skillful  die  forger  could 
describe  the  process  or  tell  the  how  or  why  of  the  many 
things  he  does  in  refining  the  shape  of  the  die. 

Fig.  8  shows  a  die  after  leaving  the  hands  of  the 
forger.  Its  accuracy  of  size  and  shape  is  truly  re- 
markable. 

Grinding 

After  the  forging  process  has  been  completed  the 
top  of  the  die  is  rough-leveled  and  the  outside  rough- 
ground  on  a  grindstone,  particular  attention  being  paid 
to  the  condition  of  the  weld  after  the  scale  has  been 
removed.  It  is  then  taken  to  the  bench,  where  the 

templet  is  applied  and  its  outline  scribed  on  the  cut- 
ting face.  Next  it  is  "buzzed,"  or  ground,  Fig.  9, 

on  the  inside  to  remove  the  surplus  stock.  This  is  done 

by  a  small  wide-faced  abrasive  wheel  running  at  a 
very  high  speed. 

From  the  buzzer  the  die  goes  back  to  the  bench  to 
be  filed  on  the  inside  to  the  lines,  after  which  the 
grindstone  removes  the  surplus  stock  from  the  outside. 

FIG.  11.     SOME  FINISHED  DIES 
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The  heating  for  both  hardening  and  tempering  is 

done  in  an  open  hard-coal  fire  and  the  quenching  in 
cotton-seed  oil.     The  temper  is  drawn  to  a  light  blue. 

The  next  operation  is  to  level  the  cutting  face  on  a 
disk  grinding  machine,  after  which  the  die  goes  back 
to  the  bench  to  be  filed  on  the  inside  for  correction 

of  any  distortion  that  may  have  taken  place  in  harden- 
ing ;  the  grindstone  is  then  used  to  bring  it  to  the  proper 

height  by  grinding  on  the  back  and  to  rough-grind  the 
cutting  edge  on  the  outside.  After  this  the  kinks  and 
curves  on  the  outside,  which  could  not  be  reached  by 
the  grindstone,  must  be  filed  so  as  to  bring  the  cutting 
edge  to  the  same  thickness  at  all  points.  Then  it  's 
polished  on  the  outside  with  an  ordinary  polishing 
wheel,  the  kinks  being  touched  up  with  a  very  small 

ings  and  enlarge  the  hole  to  the  proper  size.  Upon  in- 
spection, after  the  wheels  had  been  returned,  we  found 

that  they  had  all  been  reamed  with  a  reamer  that  had 
cut  over  size,  so  that  the  bushing  for  the  roller  bear- 

ing would  just  slide  through.  The  stock  was  a  special 
alloy  steel  furnished  by  the  Government  and  it  meant  a 
serious  loss  to  us,  besides  delaying  the  production  of 
the  gun  carriages.  To  get  over  the  matter  we  decided 
to  tr>'  to  close  the  hole  by  shrinking,  which  proved successful. 

We  had  the  blacksmith  heat  the  truck  wheels  to  a  dull 

red,  then,  placing  them  on  a  rod  laid  across  the  cooling 
tank,  we  rolled  the  rod  back  and  forth  on  the  edge  of 
the  tank,  allowing  the  outside  and  flange  of  the  wheels 
to  come  in  contact  with  the  water.    This  cooled  the  out- 

FIGS.    8   TO   10.      A    DIB,    "BUZZING"   AND   SOME   HANDLES 
Fig.  8 — A  die  as  it  leaves  the  forger's  tiands.     Fig.  9 — Buzzing    ttie   in.side  of   a   die.     Pig.   10 — Die  handles 

wheel  running  at  high  speed,  which  is  also  used  for 
polishing  the  inside. 

The  last  operation  is  to  sharpen  the  cutting  edge  with 
a  file. 

Handles  A,  Fig.  10,  and  the  bases  B  by  which  they 
are  attached  to  the  dies  are  made  of  Norway  iron 
and  are  welded  together,  after  which  the  base  is  forged 
as  shown  at  E  to  suit  the  die  for  which  it  is  intended. 

The  base  part  is  attached  to  the  die  by  welding  just 
before  hardening.  C  is  a  handle  for  another  type  of 
base  D,  which  is  shown  partly  finished. 

Fig.  11  shows  a  few  of  the  types  of  dies  made  by 
the  Hoggson  &  Pettis  Manufacturing  Co.,  New  Haven, 
Conn.,  where  the  illustrations  and  data  for  this  article 
were   obtained. 

Every  shape  of  die  calls  for  some  special  treatment 
in  the  course  of  its  making,  and  anyone  who  thinks 
it  a  simple  matter  to  make  such  dies  as  shown  in 
the  illustrations  is  greatly  mistaken,  as  the  whole 
process  from  start  to  finish  is  one  that  requires  long 
experience  and  consummate  skill. 

How  We  Saved  the  Truck  Wheels 
By  J.  Thomas 

We  received  a  contract  to  machine  a  large  number  of 
truck  wheels  for  gun  carriages  for  antiaircraft  guns, 
and  after  we  had  finished  up  a  number  with  bronze 
bushings  it  was  decided  to  change  from  bronze  bushings 
to  roller  bearings.  The  bushings  being  quite  thin  we 
decided  we  could  bore  them  out  quicker  than  we  could 
force  them  out. 

The  job  was  let  to  an  outside  shop  to  remove  the  bush- 

side  quickly,  causing  it  to  close  on  the  still  red-hot 
center.  The  wheels  were  kept  moving  until  they  had 
turned  black  and  were  then  laid  down  to  cool.  By  this 
method  we  were  able  to  close  the  hole  from  0.004  to 

0.006  in.,  which  was  enough  for  a  force  fit  for  the  roller- 
bearing  shell. 

This  was  taken  up  with  the  Government  inspector, 
who  by  the  way  was  a  practical  mechanic,  who  was  satis- 

fied with  the  job. 

The  Small  Shop  Still  With  Us 
By  M.  L.  Lowrey 

From  reading  the  American  Machinist  and  kindred 
publications  one  gets  the  idea  that  there  are  no  more 

small  shops,  but  there  are — many  of  them — not  only  in 
the  small  towns,  but  also  in  the  big  cities. 

I  have  observed  that  many  of  those  men  who  hold 
responsible  positions  in  big  shops  are  men  who  began 
life  in  the  small  ones,  and  I  have  noticed  too  that  copies 

of  the  American  Machinist,  Power  and  similar  period- 
icals are  usually  to  be  seen  lying  around  in  the  small 

shops  and  almost  never  in  the  big  ones.  I  believe  the 
reason  for  this  is  that  the  men  in  the  big  shops  think 
they  are  already  at  the  head  of  the  procession,  while 
those  in  the  small  country  shops,  realizing  their  isolated 
position,  try  to  keep  up  with  their  trade  by  reading  the 
experiences  of  others  and  applying  the  knowledge  thus 
gained  to  the  solution  of  their  own  diflSculties,  with  the 
result  that  they  are  usually  better  all-round  mechanics, 
more  self-reliant  and  more  successful  than  those  who 
work  to  a  set  form,  as  is  now  the  custom  in  the  big 
shops. 
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XIV.    The  Radiator,  Locking  Piece 
and  Magazine 

This  final  article  deals  with  reaming  and  gaging 
the  radiator,  the  manufacture  of  the  rear  locking 
piece  by  which  the  radiator  is  secured  to  the  gun 
and  some  operations  on  the  magazine  pan  and 
center.  The  tools  illustrated  are  jigs  and  gages, 
together  with  some  ingenious  devices  for  milling 
and  profiling  awkward  forgings. 

THE  radiator,  as  pointed  out  in  earlier  install- 
ments, must  be  an  exact  fit  to  the  taper  exterior 

of  the  barrel,  otherwise  full  and  complete  radia- 
tion of  heat  will  not  be  secured.  Consequently,  great 

pains  are  taken  to  finish  the  taper  bore  so  as  to  assure 
proper  fitting  to  the  barrel  throughout  the  entire  length. 

The  radiator  outlines  are  shown  in  Fig.  118.  The 
material  is  aluminum  and  the  radiator  is  formed  with 
a  series  of  longitudinal  vanes  extending  the  full  length. 
The  aluminum  body  when  finished  is  secured  in  a  steel 
casing,  and  the  latter  is  fastened  to  a  steel  member 

known  as  the  radiator-casing  locking  piece,  by  means  of 
which  the  radiator  is  secured  in  place  on  the  gun. 

The  details  of  assembling  and  method  of  mounting 

in  position  will  be  seen  by  referring  back  to  the  sec- 
tional views  presented  in  the  first  section  of  this  series 

of  articles. 

It  is  not  purposed  here  to  show  all  of  the  operations 
connected  with  the  manufacture  of  either  the  radiator 
or  the  locking  piece,  but  enough  will  be  described  to 
convey  an  idea  of  the  character  of  the  work  in  general 

and  to  show  something  of  the  special  tools  found  neces- 
sary for  the  work. 

The  bore  of  the  radiator  is  finished  to  diameter  and 
correct  taper  by  application  of  roughing  and  finishing 

reamers  and  tested  by  a  long  plug  gage  representing 
in  its  dimensions  and  degree  of  taper  the  size  and  taper 
of  the  barrel.  The  barrel  must  fit  snugly  the  full 
length  without  forcing  either  end  of  the  hole  in  the 
radiator,  and  therefore  the  requirements  in  reaming  the 
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FIG.  119 

FIGS.  118  AND  119.     THE  RADIATOR  AND  THE  ROUGHING 
REAMER 

Fig.  118 — ^The  radiator.     Fig.   119 — ^The  roughlnB  reamer  for the  radiator 

bore  are  most  exacting.  The  type  of  roughing  reamer 
used  for  the  first  reaming  operation  is  illustrated  by 
Fig.  119,  which  shows  clearly  the  form  of.  notch  used 
in  serrating  the  cutting  edges  of  the  teeth.  The  reamer 
has  a  total  length  of  27|f  in.  and  has  four  teeth  around 
which  a  left-hand  helix  is  cut. 

The  taper-plug  gage  for  testing  the  bore  after  finish- 
reaming  is  shown  in  Fig.  120.  This  gage  is  applied 
to  the  bore  after  coating  the  gage  surface  with  prussian 
blue.  With  such  a  long  taper  plug  it  is  impracticable 
to  attempt  to  slip  it  into  place  as  with  shorter  gages, 
owing  to  the  likelihood  of  the  gage  contacting  acci- 

dentally with  some  portion  of  the  bore  before  being 
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properly  entered.  So  the  practice  is  to  place  the  radiator 
upright  and  allow  the  gage  to  enter  the  hole  until 
within  a  few  inches  of  depth,  but  of  course  without 
touching  any  portion  of  the  walls.  Then  the  plug  is 
released  from  the  hand  and  allowed  to  drop  the  re- 

mainder of  the  distance.  It  falls  straight  to  its  seat 
along  the  taper  bore,  and  when  removed  the  character 
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FIGS.    120   AND   121.      TAPER   PLUG   GAGE  AND   RADIATOR 
LOCKING  PIECE 

Pig.   120 — Taper  plug  gage  for  radiator.      Fig.    121 — Rear  locking 
piece  for  radiator  casing 

of  the  contact  is  defined  by  the  condition  of  the  marking 
material  with  which  it  is  coated. 

The  casing  for  the  radiator  screws  into  the  locking 

piece  as  shown  in  Fig.  121.  This  is  a  high-grade  steel 
forging  machined  in  a  number  of  operations,  the 
sequence  of  which  is  covered  herewith. 

The  casing  is  permanently  assembled  to  the  rear  lock- 
ing piece,  which  is  machined  on  top  to  form  a  flat 

platform  to  serve  as  a  guide  for  the  magazine,  while  at 
the  bottom  it  forms  a  link  between  the  barrel  and 

receiver  groups.  It  is  therefore  bored  through  the  rear 
wall  to  form  an  opening  to  fit  over  the  barrel,  and 
immediately  below  is  another  hole  for  the  piston. 

The  forging  is  made  with  two  lugs  on  the  sides,  as 
indicated  by  the  dotted  projections  A,  which  are 
drilled  and  used  for  positioning  the  work  in  various 
fixtures  until  all  machine  operations  have  been  com- 

pleted up  to  the  point  where  the  under  side  of  the 
table  is  to  be  profiled,  and  the  lugs  are  then  cut  off, 

after  which  the  profiling  operation  mentioned  is  accom- 
plished, leaving  only  a  few  more  stages  through  which 

the  piece  must  pass  to  completion.  These  subsequent 
operations  are  mostly  filing  and  simple  counterboring 
cuts  that  do  not  require  the  locating  lugs  for  holding 

the  work  in  a  given  position  for  satisfactory  accom- 
plishment. 

Only  a  few  of  the  entire  series  of  operations  and 
the  tools  therefor  are  illustrated  here.  The  first  ma- 

chine cut  is  the  rough-milling  preliminary  to  milling 
the  surface  on  top  of  the  table.  The  latter  operation 
leaves  stock  for  finishinfr  later  on.  Then  the  locating 
holes  are  spotted,  drilled,  reamed,  burred  and  used 
for  positioning  the  forging  for  the  operations  that 
follow.  Both  front  and  rear  ends  are  now  milled ;  then 
the  inside  is  profiled  to  shape  by  working  from  both 
right  and  left  sides.    The  work  is  placed  by  its  locating 

holes  and  milled  to  shape  by  the  aid  of  suitable  profiling 
fixtures.  These  are  not  shown  here,  for  many  profiling 
devices  of  more  or  less  similar  character  have  been  fully 
described  in  previous  articles  in  this  series. 

The  test  gage  for  the  inspection  of  the  work  after 
these  cuts  is  illustrated  in  Fig.  122,  this  drawing  show- 

ing the  gage  for  testing  the  profiling  from  the  right- 
hand  side.  The  tool  carries  four  gaging  members  with 
knurled  handles  and  with  wing  contact  points  at  +he 
inner  ends  of  the  spindles.  The  profiled  forging  is 
placed  as  indicated  by  the  heavy  dotted  lines,  with  the 
table  face  in  vertical  position  and  the  locating  lugs 
slipped  over  two  closely  fitting  plugs  shown  at  B, 
where  they  are  fitted  into  the  corresponding  face  of 
the  gage  fixture.  A  thumbscrew  C  is  set  up  lightly 
to  press  the  work  against  four  hardened  stop  feet  and 
secure  the  work  in  the  fixture  and  the  four  contact 

gages  1,  2,  3  and  4  are  then  slid  into  forward  posi- 
tion and  rotated  easily  by  the  fingers  to  test  the  accuracy 

of  the  profiling  cuts.  The  contour  surfaces  with  which 
these  gages  contact  will  be  noticed  in  the  dotted  outline 
in  the  side  view  of  the  fixture.  The  plan  view  shows 
the  different  positions  from  the  center  line  of  the  re- 

spective portions  of  the  interior  to  which  the  gage 
wings  are  applied  in  the  test. 

One  of  the  gage  spindles  is  seen  in  Fig.  123,  and 
it  will  be  ftoticed  that  the  contact  points  are  made 
on  the  limit  principle,  one  end  of  the  wing  being  marked 

"Go,"  the  other  "Not  Go." 
Several  hand-milling  operations  and  a  straddle-milling 

cut  are  now  taken  to  form  the  shape  over  the  locking 
lug  and  rough  the  locking  face  and  mill  the  radiator 

FIG.  123 

FIGS.  122  AND  123.     A  PROFILE-TESTING  GAGE  AND  ONE 
OF  THE    SPINDLES 

Fig.   122 — Gage  for  testing  profile  of  radiator  rear  locking  piece. 
Fig.   123— One  of  the  gage  contact  spindles 

brace  (see  Operations  10  to  13),  then  in  Operation  14 
the  hole  for  the  barrel  is  drilled  and  reamed  and  the 
rear  end  faced.  Operation  15  consists  of  boring  the 
face,  reaming  the  casing  hole,  turning  the  outside  to 
size  and  tapping  the  radiator-clearam^e  hole.  This  is 
a  roughing  operation,  and  Operation  15*  which  follows 
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finishes  the  foregoing  surfaces.  Operations  14,  15  and 
15J  are  accomplished  in  a  turret  lathe. 

The  gaging  fixture  in  Fig.  124  is  used  to  check  the 

accuracy  of  the  last-named  operation.  The  work  is 
located  here,  as  in  previous  gages,  by  placing  it  over 
hardened  position  pins  F,  which  fit  closely  in  the  two 
locating  holes,  and  here  it  rests  as  before  upon  four 
plugs  or  feet  G,  upon  which  it  is  drawn  down  by  the 
straps  and  thumbscrews  at  either  side.  Plug  H  is 
then  pushed  into  the  hole  bored  for  the  barrel.  The 
plug  is  therefore  a  close  fit  and  will  not  enter  the  bore 
at  all  unless  the  hole  is  correct  as  to  size  and  in  exact 

position. 
The  facing  of  the  rear  end  of  the  locking  piece  is 

tested  by  the  three  fixed  micrometer  heads  K,  the 
spindles  of  which  are  run  in  to  contact  with  the  face 
of  the  work  to  be  inspected.  The  gage  spindle  L  is 

fitted  to  carry  the  limit-gage  contact  piece  M  in  the 
form  of  a  wing.  This  gage  tests  the  undercut  at  the 
point  indicated  in  the  drawing  where  the  gage  is  turned 
with  the  short  arm  of  the  head  in  contact  with  the 
surface  of  the  work.  The  position  of  the  work  in  this 
gaging  fixture  is  clearly  shovni  by  the  outline  of  the 
forging  in  the  various  views. 

The  gage  used  in  connection  with  Operations  15  and 
15*  is  represented  by  Fig.  125.  The  work  is  located 
and  held  in  this  gage  in  exactly  the  same  manner  as 
described  in  connection  with  Fig.  124.  The  gages  B 

are  of  the  flush-pin  type  with  limit  shoulders  ground 
on  the  end. 

A  Drilling  Jig 

The  jig  in  Fig.  126  is  for  drilling  and  reaming  the 
piston  hole  and  certain  other  holes  and  the  work  is 
held  as  shown.  It  is  placed  over  position  studs  in  the 
vertical  jig  face  at  A  and  clamped  against  the  six 
hardened  feet  B  by  hook  bolts  C  which  are  dravra  back 
by  wing  nuts  D.  The  knurled  piece  E  is  a  short  length 
of  pipe  screwed  into  the  jig  base  for  convenience  in 
handling  the  work.  The  work  is  still  further  secured 
and  supported  by  the  hardened  clamp  F  at  the  front. 

F       O 

FIG.   124.      A   MICROMETER  GAGE 

which  is  pressed  back  by  the  thumbscrew  G.  The 
latter  is  tapped  through  a  pivoted  leaf  H  which  is 
mounted  upon  a  pin  at  one  side  and  held  closed  by 
a  button  /  which  is  turned  to  clear  the  slotted  end 
of  member  H  when  the  jig  is  opened  to  allow  the  work 
to  be  entered  or  removed.     Part  H  carries  two  guide 

pins  which  serve  to  reUin  the  clamp  block  F  in  proper 
position  and  so  prevent  it  from  swinging  about  the 
clamp  screw  G  when  the  jig  is  opened. 

Several  of  the  tools  shown  are  of  a  type  used  for 
the  locking  piece  of  both  the  American  model  and 
the  airplane  guns.  The  details  of  the  parts  differ 
somewhat  in  the  two  constructions,  but  the  tools  for 
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FIG.   125.      A   FLUSH-PIN   OAGB 

manufacturing  are  of  the  same  general  design.  The 
gage  in  Fig.  127  is  a  tool  made  specifically  for  the 
airplane  model.  It  tests  the  accuracy  of  the  position  of 
the  three  holes  drilled  and  reamed  in  the  jig  in  Fig.  126. 
The  work  is  located  over  the  two  position  pins  D  and 
clamped  lightly  on  its  seat  formed  by  the  six  hardened 
plugs  C  by  two  screws  B,  which  are  provided  with 
large  collars  and  knurled  heads  as  indicated.  The 
collars,  or  flanges,  of  these  clamp  screws  are  milled  away 
at  one  side  to  allow  the  work  to  be  placed  in  position 
and  removed  by  simply  turning  the  screws  sufficiently 
to  permit  the  flatted  edges  to  clear  the  ends  of  the 

piece. The  two  plugs  E  for  testing  the  position  of  the  piston 
hole  in  the  locking  piece  are  a  close  sliding  fit  in  the 
hardened  and  lapped  bushings  G,  which  are  pressed  into 
the  uprights  of  the  fixture.  The  whole  gaging  fixture 
provides  a  very  rigid  test  for  the  positions  of  the  three 
holes  referred  to  both  as  regards  their  center  distances 
in  respect  to  each  other  and  their  heights  abov  the 
table  of  the  locking  piece. 

Profiling  FixTxmES 

There  are  a  number  of  profiling  fixtures  used  for 
various  operations  on  the  locking  piece.  One  of  these 
is  illustrated  here  as  having  some  unusual  features 
that  suggest  an  effective  method  of  machining  other 
classes  of  work  where  interior  surfaces  are  to  be  fin- 

ished which  are  difficult  to  reach  with  ordinary  tools. 
The  fixture  is  shown  on  the  profiling  machine  in  Fig. 

128,  and  this  view  also  gives  a  clear  illustration  of 
the  American  model  locking  piece  as  it  approaches  com- 

pletion. The  locating  lugs  at  the  sides  have  not  as 
yet  been  cut  off  and  certain  other  cuts  remain  to  be 
taken,  but  in  the  main  the  piece  closely  resembles  the 
finished  part. 
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In  the  illustration  the  profiling  machine  is  in  opera- 
tion in  cutting  out  along  the  inside  wall  of  the  locking 

piece  and  in  the  corner  along  the  inside  of  the  table. 
The  shape  of  the  form  plate  under  the  guide  pin  of 

a  ̂   g 

A    DRILLING    AND   REAMING    JIG 

the  profiling  head  shows  the  contour  to  be  milled  in  the 
work.  The  locking  piece  to  be  profiled  is  held  in  its 
fixture  by  locating  pins  as  before  and  by  three  hook 
bolts  drawn  back  by  the  pin-handle  screw  at  the  rear, 
which  acts  upon  a  three-cornered  plate  so  that  all  three 
bolts  are  operated  at  once  and  with  uniform  degree  of 
pressure. 

The  profiling  is  done  with  a  small  end  mill,  which 
is  mounted  as  represented  in  a  short  spindle  carried 
in  a  vertical  position  at  the  outer  end  of  a  projecting 
arm  with  sufficient  reach  to  carry  the  cutter  to  the 
rear  end  of  the  work.  The  drive  for  the  cutter  is 
taken  from  the  regular  profiling  spindle  by  a  spur  gear 
and  a  series  of  small  gears  mounted  upon  short  shafts 
or  spindles. 

The  method  of  mounting  the  entire  attachment  upon 
the  profiler  head  will  be  understood  without  explanation. 

Following  the  cutting  off  of  the  locating  lugs  the 
under  side  of  the  table  is  profiled  and  then  there  are 

FIG.   127.     A  POSITIVE  GAGING  FIXTURE 

one  or  two  hand  operations,  after  which  the  barrel  seat 
is  counterbored,  the  table  ground  to  match  the  receiver 
and  the  locking  piece  is  then  ready  for  hardening  and 
polishing. 

The  magazine  is  made  up  of  a  sheet-steel  pan  to 
which  is  riveted  the  cartridge  spacer  ring  carrying  the 
interior  separators.  Inside  the  pan  is  the  aluminum 
magazine  center,  while  outside  is  the  top  plate  which 
houses  the  magazine  latch  and  latch  spring.  The 
magazine  center  and  the  top  plate  are  fastened  together 
by  means  of  rivets.  The  wall  of  the  magazine  pan  is 
formed  with  vertical  corrugations,  which  on  the  inside 
serve  to  space  and  retain  the  cartridge  bases  while  on 
the  outside  they  are  engaged  by  the  feed,  stop  and 
rebound  pawls. 

The  cross-section  of  the  feedway  channel  is  an  ap- 
proximation of  the  section  of  the  bullet,  so  that  in 

feeding  down  the  cartridges  will  be  guided  smoothly 
into  the  receiver.  The  forming  of  the  channel  is 

accomplished  on  a  multiple-spindle  machine  which  mills 
six  magazine  centers  at  once,  although  all  spindles  are 
independently  controlled  so  that  as  fast  as  one  magazine 
center  is  cut  another  may  be  slipped  in  place  without 
affecting  operations  under  the  five  other  spindles. 

The  machine  is  illustrated  in  Fig.  129.  The  centers 
are  already  bored  and  sized  before  being  brought  to 

FIG.   130.      DRAWING  THE    MAG.4ZINE   PAN 

this  machine.  They  are  slipped  on  the  machine  spindle, 
the  feed  thrown  in  and  the  cut  started  and  controlled 
automatically  until  the  feedway  has  been  milled  out 
upon  which  the  spindle  stops  and  the  grooved  center  is 
removed  and  replaced  by  another  blank. 

The  cutter  spindles  are  operated  at  a  high  rate  of 
speed  and  the  work  is  milled  very  rapidly.  The  hori- 

zontal spindle  for  carrying  the  blank  is  actuated  by 
suitable  worm  gearing  to  rotate  the  work  past  the 
vertical  cutter,  and  at  the  same  time  the  work  is  fed 

axially  to  produce  the  cam-shaped  portion  of  the  slot 
by  means  of  a  master  form  or  cam. 

Drawing  the  Pan 

In  Fig.  130  the  work  of  drawing  the  pan  with  its 
corrugated  walls  is  illustrated  as  accomplished  in  a 
powerful  Bliss  press  of  the  toggle  type.  The  first 
operation  press  forms  the  work  into  a  shallow  pan 
with  corrugated  bottom  and  starts  the  forming  of  the 
side-wall  corrugations  as  shown  by  the  stack  of  work 
near  the  left  side  of  the  press.  The  work  is  drawn 
up  to  depth  with  side  corrugations  complete  in  the 
second  operation  in  Fig.  130. 

The  retainer  clips  attached  to  the  interior  of  the 
walls  of  the  pan  are  shown  in  large  numbers  in  the 
tray  in  front  of  the  press   in   Fig.   131.     These  are 
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FIGS.  128  AND  129.     UNUSUAL  PROFILING  AND  MILLING  OPERATIONS 
Fis.  128— Interior  profiling  of  locking  piece.     Fig.  129— Milling  channels  In  magazine  centers 

I 

blanked,  formed  and  pierced  to  provide  two  triangular 
clinching  points  or  riveting  tongues  by  which  they  are 
later  secured  to  the  interior  of  the  wall  around  the 

pan.  The  two  openings  for  receiving  and  securing  the 
clip  points  are  shown  clearly  in  the  pan  seen  on  the 
horn  of  the  press.  This  engraving  illustrates  the  rivet- 

ing operation,  which  is  accomplished  very  rapidly  by 
slipping  the  retainer  clips  into  place  in  the  pan  and 
striking  one  blow  with  the  punch  in  the  press. 

The  quantities  in  which  the  magazines  are  manu- 
factured can  be  seen  in  Fig.  132,  which  shows  the  pans 

and  centers  assembled  on  the  long  benches. 

Two  Unusual  Milling  Cuts 

In  Figs.  133  and  134  a  method  is  illustrated  for 
taking  unusually  awkward  cuts  which  have  to  be  milled 
in  a  forging  known  as  the  gear  cas  .  This  part  houses 
the  main  spring  and  the  gear  which  meshes  with  the 
rack  that  forms  part  of  the  operating  rod,  the  rack 
and  the  striker.  This  striker  is  carried  by  the  top 
projecting  lug  of  the  rack,  and  the  piston  is  screwed 
into  the  rack  and  held  by  an  assembling  spring.  The 
gear  casing  is  machined  out  from  the  top  to  form  a 

pocket  which  incloses  the  gear  for  nearly  its  full  diam- 
eter, and  it  therefore  presents  an  interesting  problem 

in  manufacture  for  its  interior  at  the  bottom  must 

be  swept  out  to  a  radius  a  little  larger  than  the  outside 
diameter  of  the  gear.  There  is  a  central  opening 
through  the  side  walls,  but  this  does  not  allow  any 

ordinary  type  of  recessing  tool  to  be  applied.    The  char- 

acter of  the  work  can  best  be  seen  by  referring  to 
Fig.  133  where  a  partly  finished  case  is  shown  in  front 
of  the  milling  fixture. 

Milling  of  the  greater  portion  of  the  chamber  in  this 
gear  case  is  accomplished  with  a  novel  cutter  applica- 

tion. The  forging  is  held  in  a  clamping  fixture  on  the 
table  of  the  milling  machine,  and  its  correct  location 
assured  by  suitable  supports  and  by  side  stops  against 
which  it  is  secured  by  a  swinging  clamp  and  screw 
at  the  front.  The  machine  spindle  is  fitted  with  an 
attachment  carrying  a  short  arbor  on  which  is  secured 
a  gear  for  driving  the  cutter,  and  the  latter  is  rotated 
by  direct  action  of  the  gear  teeth  which  mesh  into 
the  teeth  of  the  cutter  itself.  The  cutter  teeth  are  of 
special  form  to  allow  the  gear  teeth  to  drive  it  with 
smooth  action  and  without  contacting  with  the  cutting 

edges  and  so  injuring  their  faces.  The  driving  pres- 
sure is  taken  at  the  backs  of  the  cutter  teeth  and  the 

backs  of  the  gear  teeth  are  relieved  to  special  contour 
to  provide  sufficient  clearance  to  prevent  injury  to  the 
edges  of  the  cutter  teeth  as  the  tooth  curves  roll  apart. 

The  Cutter  Used  i 

The  milling  cutter  is  recessed  in  each  face  so  that 
the  ends  of  the  teeth  have  considerable  overhang  be- 

yond the  body.  A  short  stud  is  provided  for  supporting 
the  cutter,  and  its  ends  are  hou.sed  in  a  forked  support 
extending  downward  from  the  attachment,  as  clearly 
shown  by  the  engraving.  It  will  be  noted  that  the 
forked    sides    are   bent    inward    to   a   close    fit   to    the 

Fir;s     131    AND   132.      RIVETING  AND  ASSEMBLING
  MAGAZINES 

Fig.   Isi-Riveting  retainer  clips  on  pans.     Fig.  132
-Assembling  magazines 
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recessed  portion  of  the  cutter  body  and  they  are  finished 
to  a  dimension  that  enables  their  outer  faces  to  clear 
the  width  of  the  gap  milled  out  in  the  work  when  the 
cutter  is  fed  down  into  the  forging.  In  other  words 
the  total  thickness  of  the  supporting  bracket  forks  for 

SEQUENCE    OF   OPERATIONS 

1.  Rough-mill  for  operation  2. 
2.  Mill  surface  on  top  of  taper,  leaving  0.010   to  finish  later. 
3.  Spot,  drill,  ream  and  bur. 
4.  Mill   front   and   rear  end. 
6.  Profile  inside  shape   to  size,  right  side. 
7.  Profile   inside  shape. 
8.  Profile  inside  shape  to  size,  left  side. 
0.  Profile  inside  shape  to  size. 

10.  Mill  form  shape  over  locking  slot. 
11.  Rough   under  side  of  radiator  brace. 
12.  Rough   locking   face. 
13.  Straddle-mill   bottom   brace  on  both  sides. 
14.  Drill  and   ream   barrel  hole   and   face  rear  end. 
15.  Bore  face,  ream  casing  hole,  turn  outside  to  size  and  tap 

radiator   clearance   hole    (rough). 
15i.  Bore  face,  ream  casing  hole,  turn  outside  to  size  and  tap 

radiator  clearance  hole    (finish). 
16.  Drill  and   ream  piston  hole  and  assembling  hole. 
17.  Grind  face. 
18.  Shave  rack  clearance. 
19.  Straddle-mill  rear  boss. 
21.  Profile  radiator  clearance  hole. 
22.  Profile   air-clearance   cut,   roughing  cut. 
23.  Profile   right   and   left  corners   of   air  space. 
24.  Finish   profile   air-clearance   cut. 
25.  Profile  sides  to  match  receiver  at  rear  end. 
26.  Ei'ofile    rounded    corners    on   bottom    brace. 
27.  Butt  mill  corner,   right  and   left,   under  sides  of  table. 
28.  Rough   under  side  of  radiator  table,  stopping  at  beginning 

of   round    corners. 
29.  Profile   right   and   left   corners   on   under   side   of   radiator 

table. 
30.  Finish  under  side  of  radiator   table. 
31.  File  to  fit  radiator. 
31  J.  Rough-polish   platform. 
32.  Finish  locking  face. 
33.  Rough  cut  locking  slot. 
34.  Finish  locking  slot. 
35.  Drill  and    ream    locking-pin  hole 
36.  Mill    locking-stop    shoulder. 
37.  Profile  top  side  of  radiator  table  finish. 
38.  Profile    sides    of    radiator   table,    cutting   oft    position    lugs 

on  sides. 
39.  Profile  under  side  of  table 
40.  File  body  of  locking  piece. 
41.  File  under  side  of  table. 
42.  Counterbore   barrel   seat. 
43.  File  to  fit  receiver. 
44.  Disk-grind   table  to   match   receiver, 
44i.  Corner  sides. 
46.  Harden.     ,  ,  ̂   ̂ 
47.  Polish   radiator   casmg   lockmg   piece    (complete). 
48.  Bur  corners  and  file  to  fit  rear  casing  and  screw  on  rear 

casing. 

the  milling  cutter  is  less  than  the  width  of  the  cutter 
teeth,  hence  the  necessary  clearance  is  obtained  for  the 
sides  of  the  cutter  carrier. 

Following  the  milling  of  the  gear  casing  the  work 

is  gaged  by  the  fixture  shown  to  the  left.  This  is 
applied  to  determine  if  the  side  walls  are  milled  in- 

ternally to  correct  dimensions  and  in  one  plane.  The 
test  is  carried  out  by  means  of  the  three  plugs  mounted 
in  the  upright  brackets  on  the  gaging  fixture.  These 
plugs  are  finished  with  shoulders  that  are  intended  to 
come  flush  with  the  top  face  of  the  brackets.  If  a 
piece  of  work  should  be  slightly  off  from  its  required 
position  in  relation  to  the  center  line  or  wall  of  the 
forging  the  flush  pins  would  show  this  condition  imme- 

diately. The  width  of  the  cut  is  checked  for  accuracy 
by  means  of  plug  gages  slipped  in  from  the  open  end. 

After  this  milling  operation  has  been  performed  a 
second  cut  is  taken  on  a  profiling  machine  to  sweep 
out  the  lower  portion  of  the  case  and  finish  the  corners 
without  widening  the  chamber  produced  by  the  opera- 

tion as  described  above.  For  this  second  cut  a  type  of 
tool  is  employed  which  will  be  noted  in  Fig.  134. 

The  large  opening  at  the  left  side  of  the  gear  case 
has  been  counterbored  before  work  comes  to  the  pro- 

filing machine  for  finish-milling  the  interior,  and  this 
opening  through  the  side  wall  allows  the  profiling  prin- 

ciple to  be  made  use  of;  that  is,  with  a  cutter  inside 
the  work  profiling  movements  with  guide  pin  and  form 
control  may  be  utilized  to  control  the  action  of  a  cutter 
operating  at  a  point  entirely  inclosed  and  obscured  from 
observation. 

The  cutter  lying  on  the  face  of  the  fixture  on  the 
profiling  machine  is  convex  and  of  the  radius  desired 
inside  the  work.  Its  central  hole  is  square  instead  of 
round,  and  its  faces  are  smooth  so  that  it  cuts  only  on 
the  circumference.  The  square  hore  is  to  allow  it  to 
be  driven  by  a  shank  of  similar  section  formed  on  the 
lower  end  of  the  cutter  arbor.  The  cutter  is  slipped 
into  the  chamber  as  already  milled  and  the  squared 
arbor  fed  down  by  the  spindle  to  enter  the  similar  hole 
in  the  cutter.  This  gives  the  driving  connection,  and 
the  work  from  now  on  consists  in  operating  the  machine 
table  as  for  any  regular  job  of  orofiling,  the  operator 
controlling  the  movements  by  the  guide  pin  in  the  form 
plate  at  the  right.  The  operation  is  rapidly  performed, 
as  only  a  limited  amount  of  material  remains  to  be 
swept  out  by  this  second  cutter. 

FIGS.  133   AND  134.     MILLING   AND  PROFILING   OPERATIONS 

Fig.   133 — Sweep  milling  the  gear  case.     Fig.   134 — Profiling  the  geap  case 
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Elliptic  Gears  Built  Up  From  Segments By  ROBERT  MAWSON 

A  brief  description  of  the  tools  and  methods  used 
in  machining  a  part  that  is  a  little  out  of  the 
ordinary  routine  and  for  the  purpose  of  stimulat- 

ing the  ideas  of  mechanics  who  may  be  called  upon 
to  produce  similar  parts. 

THE  movement  of  the  printing  bed  of  the  Whitlock 

"pony"  printing  press  is  accomplished  by  elliptic 
gearing  for  the  purpose  of  securing  an  even,  rapid 

traverse  while  the  paper  is  under  impression,  and  a 
smooth  reversal  at  the  end  of  the  stroke  with  the  least 
possible  shock  or  jar.  The  gears  used  for  this  purpose 
are  built  up  from  segments  which  have  been  cut  sep- 

arately, and  are  then  bolted  to  a  flange  or  web. 
The  jig  for  drilling  this  web  is  shown  in  Fig.  1 

with  the  web  casting  attached.  A  stud  on  the  under 
side  of  this  jig  fits  into  the  bore  of  the  web,  which 
has  previously  been  bored  and  faced,  and  the  contour 
of  the  web  is  brought  to  match  that  of  the  jig.  In 
this  position  any  convenient  hole  is  drilled,  and  a  plug 
is  passed  through  both  jig  and  web  to  definitely  establish 
their  relation  while  the  rest  of  the  holes  are  drilled. 

The  segments  have  corresponding  jigs  to  locate  the 
holes  necessary  to  bolt  them  to  the  web.  One  of  these 
jigs  is  shown  in  Fig.  2.  It  will  be  noticed  that  the 
segment  is  located  with  reference  to  the  drill  bushings 

by  two  hardened-steel  tooth  profiles  A  fitting  into 
opposite  end  tooth  spaces  of  the  segment.  The  work  is 
held  in  contact  with  these  locating  blocks  by  the  thumb- 

screw B,  while  two  hook  bolts  C  hold  it  against  the 
pressure  of  the  drill.  The  surfaces  D  are  ground 
to  a  true  plane  extending  slightly  above  the  work,  and 
it  is  upon  these  surfaces  that  the  jig  rests,  as  shown 
at  E,  during  the  operation  of  drilling. 

An  assembling  stand  is  shown  in  Fig.  3,  which  can  be 
set  at  any  convenient  angle  to  enable  the  operator  to 
handle  the  job  most  efficiently.  The  tilting  baseplate  has 
two  fixed  studs  located  at  the  proper  center  distance, 
upon  which  the  flanges,  or  webs,  are  placed  and  mating 
segments  bolted  to  each  of  them.     These  two  segments 

FIG.  1.     JIG  FOR  DRILLING  WF:B  OF  ELLIPTIC  GEARS  FIO.   2.      JIG    FOR   MUILLI.Xi:    Kl.l.l  HTRMiKAH   .SL(  ;.M  KNT 

FIG     3       A.SSEMBI-IXG    STAXn   FOR   ELLIPTIC  GEARS FIG.    4.      LOCATING   THE   KEYWAT   IN  THE  HUB 
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then  receive  such  slight  adjustment  as  majrbe  necessary, 
the  high  spots  are  filed  and  the  segments  made  to  work 
smoothly  together.  Similar  treatment  follows  with  each 
additional  segment  until  the  completed  gears  may  be 
rotated  without  appreciable  backlash  or  binding. 

The  accurate  relation  of  every  part  of  a  printing 
press  is  absolutely  essential,  and  to  assure  this  the 
location  of  the  keyway  in  these  gears  is  determined  after 
the  gears  are  finished.  A  crankshaft  and  crank  are 
mounted  in  the  fixture  shown  in  Fig.  4  and  the  crankpin 
brought  to  bear  against  the  block  A.    The  gear  is  then 

put  in  place  on  the  outer  end  of  the  shaft  in  which  the 
keyway  is  already  cut. 

A  gage  (shown  standing  on  the  base  of  the  fixture  at 
B),  which  is  made  in  the  form  of  a  gear-tooth  profile 
and  has  a  center  line  drawn  across  the  back,  is  then 
placed  in  the  tooth  space  at  the  junction  point  of  two 
certain  segments  and  the  line  on  the  gage  brought  to 
coincide  with  the  scriber  of  a  height  gage  which  has 
been  set  to  the  exact  center  height  of  the  shaft.  The 
position  of  the  keyway  is  then  scribed  in  the  hub  of 
the  gear  in  the  usual  manner. 

Inventing  as  a  Business 
By  JAMES  LESLIE  LANE 

Inventing  does  not  consist  only  in  "getting  the 
wheels  to  run"  and  forwarding  a  list  of  claims 
to  the  Patent  Office.  Many  a  machine  that  ful- 

filled aU  that  was  expected  of  it  in  a  mechanical 
sense  never  had  a  chance  to  repay  the  man  who 
conceived  it  because  the  field  of  its  usefulness 
was  too  limited.  The  tyro  is  here  given  advice  by 
the  man  of  experience. 'W 

■    T      t( 

'ELL,  Mr.  Lake,  what  do  you  think  of  them?" 
As  Robert  spoke  he  leaned  across  the  table 
toward  his  companion  and  studied  the  prints 

before  him  with  no  little  pride.  They  had  been  worked 
out  with  the  greatest  attention  to  detail  and  were  well 
drawn,  for  whatever  he  laid  his  hand  to  Robert  had  a 
habit  of  doing  well.  If  it  had  not  been  for  this  thor- 

oughness and  a  considerable  natural  aptitude  for  me- 
chanics he  would  not  have  been  at  23  the  head  designer 

of  one  of  Chicago's  largest  special  machinery  builders 
and  spoken  of  among  his  associates  as  a  chap  who  would 
undoubtedly  be  heard  from  later. 

Although  he  already  had  several  minor  inventions  to 
his  credit,  which  he  had  developed  for  his  firm  and 
which  had  all  proved  unusually  successful,  this  was  his 
first  venture  into  the  inventive  field  as  a  free  lance. 

The  sheets  were  the  working  drawings  of  a  filler  wrap- 
ping machine,  the  idea  of  which  he  had  hit  upon  several 

months  before  while  doing  some  consulting  work  for 
an  outside  firm. 

The  field  had  seemed  a  promising  one,  and  after  con- 
sulting a  banker  who  had  agreed  to  finance  matters  he 

had  plunged  into  the  task  of  designing  it  with  his  cus- 
tomary energy,  doing  the  work  at  home  evenings  on  a 

table  in  his  room.  The  idea  called  for  a  continuous 

wrapping  mechanism  to  replace  the  slow  piece-by-piece 
hand  method,  and  involved  several  complicated  move- 

ments that  had  taxed  his  ingenuity  to  the  utmost.  How- 
ever, after  three  months  of  persistent  effort  he  had 

finally  solved  the  problem  to  his  satisfaction. 
When  it  was  finished  Robert  took  the  drawings  to  Mr. 

Lake  for  his  friendly  inspection  before  handing  them  to 
the  banker.  Several  years  before  the  older  man  had 
set  up  in  business  for  himself  as  a  consulting  and  de- 

veloping engineer  and  had  built  up  an  extensive  prac- 
tice in  the  industrial  field.  He  had  knovm  Robert  since 

he  was  a  boy  and  had  more  than  once  aided  him  in 

difficult  problems  when  he  was  appealed  to,  for  not  only 
did  he  admire  the  boy's  energy  and  clean-cut  ways,  but, 
being  a  free  lance  himself,  he  sympathized  with  his ambitions. 

For  several  moments  he  sat  studying  the  prints  with 
a  speculative  eye.  Then  tilting  back  in  his  chair  he 
removed  his  glasses  and  wiped  them  carefully,  an  un- 

conscious habit  of  his  when  he  was  trying  to  settle 
some  abstruse  point. 

"Before  answering  your  question  Robert,"  he  said  at 
length,  "I  want  to  ask  one.  Is  this  machine  the  only 
one  you  have  in  mind?  Did  you  work  it  out  because 
you  thought  there  would  be  money  in  it,  or  was  it  be- 

cause you  wanted  to  get  into  that  line  of  work — to  take 

up  the  development  of  new  ideas  as  a  business?" 
Robert  had  been  expecting  something  entirely  dif- 

ferent and  for  a  moment  he  was  nonplused.  He  began 
to  wonder  what  the  other  was  driving  at. 

The  True  Reason 

'It  was  mainly  the  latter  reason,"  he  replied.  "Of 
course  I  did  expect  to  make  a  little  money  at  it,  but 
more  than  that  I  hoped  it  would  prove  a  stepping  stone 

to  something  else.  It's  the  only  kind  of  work  I  would 
care  to  spend  my  life  at,  but  getting  started  is  a  dif- 

ficult job.  Unless  a  fellow  has  something  to  show,  no 
one  is  willing  to  give  him  a  chance.  And  if  he  has 
never  had  a  chance  how  is  he  going  to  convince  others 

of  his  ability?  That  is  what  I  hoped  it  would  do — prove 
an  entering  wedge  that  would  get  me  a  hearing  on  some- 

thing bigger  later." Mr.  Lake  smiled,  for  having  once  been  in  the  same 
predicament  he  realized  what  the  boy  was  confronted 

with.  "I  thought  so,"  he  replied.  "And  now  I'm  ready 

to  answer  your  question." 
"You  like  it?" 
"From  a  mechanical  standpoint,  yes,"  was  the  reply. 

"I'd  go  on  with  it  by  all  means." 
"And  you  think  it  will  prove  a  success?" 
The  older  man  smiled. 
"Well,"  he  laughed,  "that  depends  a  great  deal  on 

what  you  mean  by  success.  As  a  mechanical  proposi- 
tion I  have  no  doubt  it  will  do  all  you  claim  for  it.  The 

idea  is  a  good  one  and  the  design  excellent.  Still,  from 
a  financial  point  of  view,  I  hardly  think  it  will  prove  a 
gold  mine.  Indeed  I  should  say  that  if  you  broke  even 

on  it  you  would  be  lucky." 
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63 "But  why?"  Robert  demanded,  somewhat  crestfallen. 
"It  will  cut  labor  cost  in  half  and  the  call  for  it 

is  there." Lake  nodded. 

"I  know,"  he  said,  "but  a  great  many  things  besides 
mechanical  perfection  determine  the  money  possibilities 
of  an  invention.  Development  of  special  machinery  is 
a  business — a  profession  in  itself.  It  has  to  be  studied 
just  like  story  writing  or  architecture  if  an  engineer 
is  to  be  successful  at  it.  He  must  learn  not  only  design, 
but  what  to  work  at  and  what  to  let  alone.  If  he 

doesn't  he  will  be  wasting  about  half  of  his  time  on 
nonessentials. 

"The  best  illustration  of  what  I  mean,"  Mr.  Lake  con- 
tinued, "is  an  incident  that  occurred  early  in  my  own 

career.  Shortly  after  I  had  hung  out  my  shingle  a 
chap  came  along  with  some  rough  sketches  of  a  machine 
for  sewing  on  buttons.  He  was  a  tailor  by  trade,  and 
having  conceived  the  notion  that  he  could  monopolize 
the  suit-making  industry  with  it  he  brought  the  idea 
to  me  to  be  worked  out.  If  I  had  been  older  at  the  game 
I  could  have  told  him  offhand  what  I  came  to  realize 

only  after  the  machine  had  been  built — ^that  the  call 
for  it  was  more  imagined  than  real! 

Cost  Percentages 

"What  we  both  failed  to  see  was  that  since  the  cost 
of  sewing  on  buttons  was  an  infinitesimal  item  compared 
with  the  manufacturing  price  of  the  whole  suit  a  saving 
of  labor  on  this  operation  alone  would  not  give  the 
manufacturer  any  appreciable  advantage  over  his  com- 

petitors." 
Robert  saw  the  point. 

"You  mean  then  that  if  such  a  machine  is  to  be 
valuable  it  must  effect  a  saving  on  some  major  opera- 

tion?" 
Lake  nodded. 

"Exactly,"  he  replied.  "If  its  cost  is  to  be  justified 
the  saving  must  be  a  real  one.  In  other  words  the  net 
expense  a  manufacturer  is  put  to  in  turning  out  a 
finished  article  must  be  reduced,  allowing  him  a  larger 
profit  than  before. 

"A  good  example  of  this  is  the  manufacture  of  small 
nuts,  studs  and  capscrews.  Many  years  ago,  although 
the  automobile  industry  had  not  created  the  enormous 
demand  for  them  that  we  see  today,  the  annual  number 
required  ran  into  the  millions.  The  process  of  making 
them  was  slow.  Each  had  to  be  turned  out  on  a  small 

lathe  by  hand,  the  various  operations  being  separate. 
The  result  was  that  the  money  expended  on  labor  per 

piece  was  high,  even  though  such  labor  was  then  com- 
paratively cheap. 

"The  call  for  the  product  was  real  and  the  manufac- 
turer did  not  need  to  spend  a  great  deal  in  advertising. 

Usually  it  was  just  enough  to  keep  his  name  before  the 
public,  since  one  brand  was  about  as  good  as  another. 
His  main  expense  was  for  labor,  material  and  overhead. 
When  it  came  to, determining  the  actual  cost  of  each 
part  it  was  generally  found  that  the  labor  cost  exceeded 
that  of  both  material  and  overhead  combined. 

"Here  then  was  a  real  demand  for  improved  produc- 
tion machinery,  and  when  the  development  of  the  auto- 

matic screw  machine  placed  such  an  instrument  in  his 
reach  the  manufacturer  was  not  slow  in  adopting  it. 

The  reasons  for  doing  so  were  oovious.  It  secured  to 
him  greater  profit,  due  to  decreased  labor  cost,  and  bet- 

ter still  it  gave  him  an  advantage  over  his  neighbors, 
since  he  was  now  able  to  undersell  them  and  increase 
his  sales — a  tremendous  asset  where  competition  was so  keen. 

"Added  to  this  was  the  fear  that  if  he  did  not  take 
advantage  of  the  opportunity  and  keep  abreast  of  the 
times  other  and  more  progre.ssive  competitors  would, 
and  undersell  and  outdistance  him." 

Robert  nodded  his  appreciation. 

"Practically  forced  into  it,  eh?" 
"Precisely,"  said  Mr.  Lake.  "And  since  he  could  well 

afford  to  do  it  the  inventor  profited  accordingly.  The 
main  thing,  from  his  point  of  view,  was  that  there  were 
a  great  many  such  manufacturers.  The  cost  of  draw- 

ings, patterns,  experimental  work,  etc.,  made  the  expense 
of  building  the  first  automatics  so  high  that  they  barely 
repaid  him.  Where  he  made  his  profit  was  in  duplicat- 

ing them  later  for  other  firms  after  the  machines  had 
been  standardized. 

"There  are  probably  a  dozen  other  good  examples,"  he 
continued,  "but  this  illustration  is  sufficient  to  enable  us 
to  lay  down  certain  conditions  that  mu.st  exist  if  the 
inventor  is  to  receive  any  great  return  for  his  work. 
The  first  is  that  the  labor  per  piece  expended  on  the 
product  must  be  considerable;  second,  the  demand  for 
the  article  must  be  wide,  and  third,  the  number  of  manu- 

facturers engaged  in  producing  it  must  be  large." 
"That,  you  think,  is  the  reason  my  machine  is  not 

likely  to  prove  a  success?" 
Condition  of  the  Sales  Field 

"Yes,  it's  one  reason,"  admitted  Lake,  "but  there  are 
others.  To  begin  with  the  conditions  in  the  field  are 
entirely  different  from  those  in  the  one  just  referred  to. 
There  the  demand  for  the  article  was  established;  here 
it  is  not.  Where  the  screw  manufacturer  expended  a 
great  deal  on  labor  and  little  on  advertising,  the  people 

you  propose  to  deal  with  find  things  exactly  the  op- 
posite. The  demand  for  their  product,  since  there  are 

other  things  on  the  market  that  serve  the  same  purpose, 
has  to  be  created.  Their  manufacturing  methods  are 
inexpensive  now,  and  for  every  dollar  they  spend  in 

making  their  product  they  spend  a  hundred  in  adver- 
tising it. 

"In  the  nut  and  screw  industry  competition  lav  in 
the  matter  of. production;  here  it  is  competition  in  ad- 

vertising. And  this  burden  so  far  overtops  the  other 
that  even  if  you  could  cut  their  manufacturing  cost  in 

half  you  would  not  give  them  any  considerable  ad- 
vantage over  others  in  the  field.  As  it  is  your  machine 

only  effects  a  saving  at  one  stage  of  the  work. 
"Now  if  it  were  the  advertising  burden  you  were 

cutting  in  half  it  would  be  a  different  story.  You  get 

the  idea,  don't  you?" "I  think  so,"  said  Robert.  "And  I  see  now  why  the 
returns  probably  would  not  pay  for  the  cost  of  patterns 

and  drawings.  It's  because  there  are  only  two  or  three 
manufacturers  who  could  use  the  machine,  even  if  it 

proved  a  success.  What  I  don't  see  though  is  why  you 

advise  going  on  with  it  after  what  you've  told  me." 
"Because,"  replied  Lake,  "you  are  anxious  to  get  into 

the  game  of  developing  as  a  life  business.     You  must 
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make  a  start  somewhere ;  must,  as  you  remarked  a  mo- 
ment ago,  have  some  tangible  evidence  of  your  ability 

to  show  people.  This  piece  of  work  will  do  that  for 
you.  It  will  bring  you  in  touch  with  men  and  get  you 
a  chance  later  at  something  really  worth  while.  You 
will  have  to  learn  all  the  ins  and  outs  of  the  game  just 
as  I  did,  and  there  is  nothing  better  than  a  financial 

failure  to  teach  a  man  that." 
Robert  folded  the  prints  and  rose  to  go,  but  Lake  re- 

strained him. 

"A  moment  more,"  he  said.  "While  we  are  on  the 
subject  we  might  as  well  finish  it,  Robert.  You  expect 

to  protect  the  idea,  don't  you?" 
"Yes,  I  did  intend  to,"  his  visitor  admitted.  "How- 

ever, after  what  you've  told  me,  I  don't  know  whether 
to  or  not.    It  seems  like  a  waste  of  money." 

"Not  if  it  teaches  you  anything,"  was  the  rejoinder. 
"And  I'm  sure  it  will.  A  clear  conception  of  how  to 
set  about  protecting  an  idea  is  as  important  as  knowing 
how  to  handle  the  mechanical  end  of  it. 

"I  have  always  thought,"  he  went  on,  "that  this  was 
one  weakness  of  the  ordinary  run  of  inventors.  They 
know  how  to  originate  but  not  how  to  secure  their 
rights.  The  majority  imagine,  along  with  the  general 
public,  that  all  there  is  to  be  done  in  such  a  case  is  to  go 
to  a  good  lawyer,  have  him  draw  up  a  lengthy  petition 
with  an  imposing  list  of  claims  and  forward  it  to  the 

Patent  Office." 
"Isn't  it  sufficient  if  the  lawyer  consulted  is  a  good 

one  and  knows  how  to  draw  up  his  claims  ?  If  he  makes 

them  broad  so  that  the  idea  is  fully  covered?" 
Lake  shook  his  head. 

"Far  from  it,  Robert,  except  where  the  idea  is  sim- 
plicity itself  and  there  is  no  other  practical  way  of 

accomplishing  the  same  end.  An  engineer  that  is  on  to 
his  job  never  contents  himself  with  taking  out  a  patent. 

He  takes  out  several." 
"Why  more  than  one?" 
"Because,"  replied  the  older  man,  "practically  every 

end  can  be  attained  in  various  ways.  If  you  are  to  reap 
the  advantage  that  comes  from  being  able  to  produce 

a  thing  more  cheaply  than  a  competitor  you  must  pro- 
tect all  the  different  ways  by  which  this  might  be 

achieved." 
"It's  like  keeping  burglars  out  of  a  house,"  he  con- 

cluded. "Locking  the  front  door  is  useless  if  the  win- 
dows and  rear  door  are  left  open.  He  would  get  in 

anyway.    The  thing  to  do  is  to  bar  them  all." 

Two  Tools  for  Heavy  Lathe  Work 
By  Vilas  H.  Jackson 

Much  of  the  heavy  lathe  work  that  falls  to  the  lot  of 
the  machine  shop  handling  marine  repairs  consists  of 

propeller  and  thrust  shafts,  rudder  posts  and  connect- 
ing-rods, the  forgings  for  which,  of  wrought  iron  or 

machine  steel,  are  very  rough  and  considerably  over  size, 
there  being  as  much  as  3  in.  of  stock  to  be  removed  in 

places,  and  the  contour  of  the  forging  at  times  resem- 
bling a  relief  map  of  the  Rocky  Mountains. 

Fig.  1  is  a  driving  dog,  the  frame  of  which  is  a  steel 

casting  having  tool-steel  gripping  pieces  with  serrated 
bearing  surfaces  inserted  in  the  frame  to  do  the  driving. 
Brackets  for  the  driving  studs  are  cast  integral  with 

the  frame,  and  there  are  two  holes  in  the  latter  for  bolt- 
ing the  dog  to  the  faceplate  when  it  is  desired  to  swing 

up  the  work  in  the  steadyrest. 
In  turning  shoulders  in  these  parts  it  is  necessary  to 

leave  generous  fillets,  and  to  accomplish  this  efficiently 
I  designed  the  filleting  tool  shown  in  Fig.  2. 

The  holder  is  made  to  fit  over  the  toolholding  studs 
with  which  these  heavy-duty  lathes  are  usually  provided 
and  is  made  of  machine  steel.  The  cutter  is  a  disk  of 

high-speed  steel  with  its  upper  surface  ground  concave 
and  with  one  quadrant  serrated  or  toothed  in  order  to 
break  up  the  chips  on  the  roughing  cut. 

This  disk  is  mounted  on  the  holder  by  a  stud  which 
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extends  through  the  latter  and  is  fitted  with  a  nut  on 
its  lower  end  to  bear  on  the  surface  of  the  cross-slide 
and  thus  furnish  a  point  of  support  directly  under  the 

cut.  A  nut  on  top  of  the  stud  holds  the  disk  in  what- 
ever position  required.  The  serrated  quadrant  of  the 

disk  is  presented  to  the  work  until  the  surplus  stock 
is  removed,  and  then  by  loosening  the  binding  nut  an- 

other section  of  the  tool  is  brought  into  service  for 
finishing. 

By  this  means  one  quarter  of  the  tool  may  be  kept 
sharp  indefinitely  and  used  only  for  the  final  scraping 
cut  each  time. 

Top  Rake  for  Threading  Tools 
By  Toni  Fazio 

Here  is  a  little  suggestion  in  cutting  V-threads, 
especially  if  the  pitch  is  coarse  or  on  long  screws  where 
there  is  a  tendency  to  spring. 

Instead  of  grinding  the  tool  to  an  angle  of  60  deg. 
a  better  way  is  to  grind  away  the  right  side  so  that  it 

will  do  no  cutting,  and  to  grind  a  top  rake  on  the  re- 
maining lip,  virtually  making  it  a  side-cutting  tool. 

Then  set  the  compound  rest  on  the  lathe  to  30  deg.  and 
instead  of  feeding  in  with  the  cross-feed  screw  use  the 
compound  screw  so  as  to  follow  one  angle  of  the  V. 

At  the  end  of  each  cut  back  out  with  the  cross-feed 
and  for  the  ne.xt  cut,  return  the  cross-feed  to  the  same 
position  as  indicated  by  the  micrometer  dial  (which 
must  be  set  on  the  first  cut)  and  advance  the  compound 
screw  for  the  feed. 

The  idea  is  that  the  V-shaped  tool  has  a  greater  cut- 
ting surface  than  the  side-cutting  tool,  thus  causing  a 

greater  strain  on  the  work.  The  rake  on  the  side-cut- 
ting tool  cuts  the  metal  off  more  readily.  For  cutting 

left-hand  screws  the  tool  would  have  to  be  ground  the 

opposite  way  and  the  compound  rest  set  to  the  left  in- 
stead of  to  the  right. 
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Special  Graduating  Machines 
By  J.  V.  HUNTER 

Western  IMItor  American  Machiniat 

I 

Machine-tool  manufacturers  who  have  made  use 
of  machines  for  gradMating  the  dials  and  scales 
on  their  machine  parts  have  usually  built  them 
because  there  has  never  been  sufficient  market 
to  justify  their  manufacture.  One  machine-tool 
manufacturer  has  built  two  machines  for  this 
purpose  ivhich  are  here  described. 

THE  machines  described  in  this  article  were  de- 
signed by  the  Oakley  Machine  Tool  Co.,  Cincin- 

nati, Ohio,  for  graduating  circular  and  flat  parts 
of  its  universal  grinding  machines. 

The  machine  built  for  graduating  circular  parts  is 
illustrated  in.  Fig.  1,  and  the  part  to  be  graduated  is 
shown  at  A  with  the  graduations  at  B.  The  tool  C 
used  for  marking  the  graduations  operates  with  an  up- 
and-down  stroke  and  is  actuated  by  a  ratchet  cam  D, 
Fig.  2,  having  four  short  prongs  and  one  long  one,  30 
that  every  fifth  stroke  gives  a  long  line  for  division 
mark.  The  part  to  be  graduated  is  mounted  on  an  arbor 
E  supported  by  the  sleeve  F  in  which  it  revolves. 

The  dividing  movement  used  on  this  machine  is  shown 
at  G,  and  will  be  fully  decribed  later  in  conjunction 
with  the  same  type  of  movement  used  on  another  ma- 

chine. Suffice  to  say  that  this  movement  gives  one- 
quarter  turn  to  the  shaft  H  to  each  revolution  of  the 
handwheel  J.  When  the  shaft  H  receives  this  90-deg. 
movement  it  operates  through  the  worm  drive  at  /  to 
give  a  1-deg.  movement  to  the  arbor  E. 
When  movement  of  the  work  from  one  division  to 

another  is  completed,  the  ratchet  cam  operates  on  the 
graduating  tool  to  lift  and  make  the  required  mark, 

whereupon  the  tool  again  drops  down  into  its  rest  posi- 
tion while  the  next  division  is  being  made. 

The  drive  for  this  work  is  all  done  by  means  of  the 
handwheel  J  and  the  operator  must  give  this  handwheel 

■one  complete  turn  for  each  graduation  mark  made. 

It  will  be  seen  that  the  sleeve  F  which  carries  the 
arbor  is  mounted  on  sliding  ways  on  the  base  of  the 
machine;  this  provides  for  adjustment  within  wide 
limits  so  that  great  variations  are  permissible  in  the 
sizes  of  parts  which  may  thus  be  graduated.  This  ad- 

justment, which  also  brings  the  work  into  contact  with 
the  cutting  tool  C,  is  done  by  means  of  the  small  hand- 
wheel  K.  When  this  sleeve  is  moved  the  worm  /  is  at 
the  same  time  carried  along  the  shaft  H  upon  which  it slides. 

After  the  graduating  has  been  completed  the  part  is 

FIG.  2.     DRAWING  OF  CIRCULAR-DIAL  GRADUATING   MACHINE 

FIG.  1.      GRADUATING  MACHINE  FOR  CIRCULAR  DIALS 

taken  to  the  machine  shown  in  Fig.  3,  where  the  nu- 
merals are  pressed  into  the  surface  above  the  corre- 

sponding graduations.  In  this  illustration  the  grad- 
uated part  is  again  shown  at  A  with  the  graduations 

showing  at  B.  The  part  which  does  the  marking  of 
the  numerals  is  the  ring  C  which  carries  small  dies  D 
projecting  slightly  from  the  ring  and  bearing  the  proper 
numbers  in  sequence.  These  are  removable  so  they 
may  be  replaced  in  case  of  damage.  It  will  be  seen  that 
the  part  A  is  mounted  on  a  revolving  arbor  E,  and  when 

it  has  been  placed  in  the 
proper  position  with  regard  to 
the  numeral-marking  device 
the  dies  D  are  forced  into  con- 

tact with  it  by  means  of  the 
handwheel  at  the  left. 

The  operation  from  this 
point  is  very  simple,  consisting 

merely  in  turning  the  hand- 
wheel  G  at  the  right,  which 
operates  through  gearing  to 
turn  the  arbor  E  and  the  ring 
C  with  uniform  motion,  and 
thus  roll  in  the  numerals 
above  the  corresponding  grad- 

uation marks. 
It  will  be  well  at  this 

point  to  consider  the  indexing 
movement  before  taking  up 

the    description    of    the    sec- 
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DEVICE    FOR   ROLLING    IN  NUMERALS 

ond  graduating  machine.  At  A,  Fig.  4,  is  a  sort  of 
cam  with  four  slots  extending  radially  and  spaced  90 
deg.  apart.  Motion  is  imparted  to  this  cam  or  sprocket 
by  means  of  the  revolving  disk 
C,  vs'hich  has  on  its  back  a 
roller  D.  The  disk  C  is  in 

turn  driven  through  a  suit- 
able set  of  gears  by  means  of 

the  handwheel  E.  As  the  disk 
C  revolves,  the  roller  D  enters 
the  slot  on  the  right  of  the 
sprocket  at  F.  When  the  disk 
C  has  revolved  through  90  deg. 
from  the  point  where  the  roller 
D  first  entered  the  sprocket 
groove  it  has  revolved  the 
sprocket  90  deg.,  so  that  the 
groove  F  will  be  standing  in 
a  vertical  position,  at  which 
point  the  roller  leaves  it  and 
continues  its  circular  travel 
with  the  disk  C  through  270 
deg.  before  it  again  enters  in- 

to the  next  groove,  which  is 
then  at  the  position  F.  Fig. 
5  shows  a  machine  for  marking  the  scale  graduations  on 

the  swiveling  table  of  a  grinding  machine,  and  the  in- 
dexing sprocket  is  shown  at  A. 

The  part  to  be  graduated  is  the  table  B  which  re- 
ceives its  graduations  on  the  portion  C.  The  graduat- 

ing tool  is  at  D.  It  may  be  seen  that  by  means  of  the 
slots  E  the   tool   may   be  adjusted   in   all  directions. 

Motion  is  imparted  to  the  graduating  mechanism  of 
this  machine  by  the  handwheel  F.  One  of  the  teeth  on 
the  ratchet  cam  shovra  at  C  in  Fig.  6  strikes  the  lug  E 
on  the  slide  which  carries  the  graduating  tool  and 
pushes  it  forward  the  required  distance.  As  the  slide 
moves  forward  the  tooth  slips  under  the  lug  which  it 
has  been  working  against  and  the  springs  D  return  the 
marking  tool  to  its  original  position.  Like  the  ratchet 
cam  on  the  previously  mentioned  graduating  device  one 
of  the  teeth  is  longer  than  the  others. 

In  order  that  the  graduation  shall  start  right  on  the 
table  it  is  set  with  its  center  line  under  the  graduating 
tool.  By  releasing  the  stop  pin  G  and  turning  the  hand- 
wheel  the  pointer  H  is  brought  to  zero  without  disturb- 

ing the  table  setting.  Replacing  the  stop  pin  connects 
the  pointer  with  the  graduating  mechanism  so  that  the 
operator  can  tell  at  a  glance  which  line  he  is  graduating. 

As  it  might  be  desired  to  use  this  graduating  ma- 

DRAWING  OF  MACHINE  FOR  FLAT  GRADUATING 

chine  for  smaller  pieces  than  that  shown  a  means  is  pro- 
vided for  shifting  the  table  by  a  screw  shown  at  /. 

The  arbor  on  which  the  work  is  mounted  is  shown  at 

O  and  the  table  upon  which  the  part  rests  at  J.  A  key 
at  K  fits  a  slot  in  the  work  and  keeps  it  from  turning 
on  the  arbor.  The  screw  and  washer  L  and  M  are  for 

clamping  the  work  down  into  a  secure  position. 

PIG.  4.     THE  INDEXING  MECHANISM FIG.   5.     MACHINE  FOR  FLAT  GRADUATING 
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Pre-Existing  Condition"  of  the  Workman  and 
Its  Relation  to  Compensation  for  Injury 

By  CHESLA  C.  SHERLOCK 

The  physical  condition  of  a  workman  at  the  time 
of  an  injury  is  usually  a  factor  in  deciding  com- 

pensation cases.  Many  courts  hold  that  an  ab- 

normal condition  resulting  from  a  claimant's 
wilful  or  habitual  neglect  to  observe  the  common 
rules  of  health  should  act  as  a  bar  to  recovery, 
while  others  contend  that  an  accident  should  be 
considered  apart  from  such  physical  condition 
of  the  employee,  even  though  said  condition  may 
be  contributory  to  the  accident  or  tend  to  hasten 
the  death  of  the  injured  person. 

COMPENSATION  is  payable  under  the  workmen's compensation  acts  for  injuries  resulting  from 

accidents  "arising  out  of  and  in  the  course  of"  the 
workman's  employment.  Death  is  an  "injury"  so  far 
as  the  statutes  are  concerned,  and  a  man  killed  while  at 
work  is  deemed  to  have  received  a  compensable  injury 
so  that  his  dependents  may  recover  from  the  employer. 

Where  the  injury  or  death  is  caused  entirely  by  the 
accident  received  while  at  work  there  is  slight  difficulty 
in  determining  the  law  in  the  matter  and  in  applying 
the  relief  afforded,  but  it  is  different  when  it  can  be 
shown  that  the  workman  was  suffering  from  some  con- 

dition prior  to  the  accident,  which  really  caused  the 
death. 

If  a  workman  having  heart  disease,  for  instance,  is 
killed  by  shock  caused  by  a  heavy  box  falling  behind 
him  while  at  work,  is  he  entitled  to  compensation?  Has 

he  suffered  an  injury  "arising  out  of  and  in  the  course 
of"  his  employment? 

Take  another  instance,  tnat  of  a  65-year-old  workman 
who  for  years  has  been  employed  at  moving  heavy 
cases  that  were  too  heavy  for  him  and  who  eventually 
suffers  a  cardiac  breakdown.  It  is  admitted  that  no 

sudden  strain  or  overexertion  took  place;  he  just  nat- 
urally came  to  the  "end  of  his  string"  because  his  out- 
raged physical  being  was  unable  to  serve  him  further. 

Was  this  man  entitled  to  compensation? 

Or,  again,  suppose  a  workman  suffering  from  an  oc- 
cupational disease  so  that  it  is  only  a  question  of  time 

until  he  will  be  incapacitated  from  work.  He  has  been 

warned  to  take  care  of  his  health,  and  he  leaves  his  em- 
ployment to  try  to  regain  that  which  he  had  lost.  His 

employer  is  in  need  of  labor  and  offers  him  higher 
wages  if  he  will  come  back  and  work  a  few  weeks.  The 

workman  goes  back  and  receives  an  injury  which  ag- 
gravates his  disease  so  that  the  latter  kills  him.  Is 

this  man  entitled  to  compensation? 
These  are  only  a  few  of  the  many  problems  that  are 

constantly  coming  up  in  regard  to  compensable  injuries 
under  the  statutes. 

It  is  a  fundamental  proposition  underlying  the 
compensation  laws  that  if  a  man  is  injured  while  at 

work,  having  contributed  something  to  society's  wealth, 

it  is  up  to  society,  through  the  employer,  to  compensate 
him  for  the  injury  suffered.  This  cost  of  human  wreck- 

age is  to  be  considered  as  a  part  of  the  cost  of  produc- 
tion and  to  be  borne  by  society  as  other  costs  of  pro- 

duction are  borne.  But  this  broad  and  generous  prin- 
ciple is  restricted  by  the  statutes  in  some  particulars. 

Diseases  are  not  to  be  considered  as  compensable  un- 
less they  are  the  result  of  an  accident  "arising  out  of 

and  in  the  course  of"  the  workman's  employment.  Oc- 
cupational diseases  are  not  considered  compensable,  ex- 

cept in  Massachusetts  and  those  other  states  specifically 
mentioning  the  subject  in  the  statute,  because  an  oc- 

cupational disease  is  not  an  "accident"  as  that  word  ib 
used  in  the  statutes.  Not  only  that,  but  a  workman 
cannot  recover  compensation  for  something  which  is 
entirely  premeditated  on  his  part,  as  the  statutes  do  not 
allow  recovery  if  the  accident  is  caused  by  the  work- 

man's own  "serious  and  wilful  misconduct." 
In  view  of  all  of  these  exceptions  to  the  general 

principle  underlying  the  compensation  acts,  it  is  alto- 
gether out  of  reason  for  employers  to  contend  that  the 

preexisting  condition  of  a  workman  should  be  taken 
into  account,  and  if  it  is  found  that  the  accident  would 
not  have  killed  him  or  injured  him  if  he  had  been  in  full 
possession  of  his  health  and  vigor  then  no  compensation 
should  be  paid. 

Why  should  the  employer  be  called  upon  to  bear  the 
burden  of  something  which  he  is  not  rightfully  sup- 

posed to  bear?  Why  should  industry  be  taxed  with 
such  a  load  when  it  would  not  have  been  taxed  if  the 
trivial  accident  had  not  taken  place?  Recovery  is 

predicated  upon  injury  by  accident  due  to  the  employ- 
ment, and  not  to  something  that  the  workman  has  con- 

tracted outside  the  employment  and  having  no  connec- 
tion with  it.  These  are  considerations  which  employers 

are  urging  almost  daily,  and  they  cannot  be  taken 

lightly,  as  they  go  to  the  very  foundation  of  compen- 
sation practice  and  theory. 

What  does  the  term  "preexisting  condition,"  as  ap- 
plied to  compensation  cases,  mean?  To  treat  the  matter 

roughly  it  means  that  the  workman  is  suffering  from 
some  disease  or  impairment  which  has  greatly  under- 

mined his  health  so  that  he  is  no  longer  an  able-bodied 
person  and  is  susceptible  to  injury  or  death  where  a 
man  in  good  health  would  not  be  in  serious  danger. 

Often  heart  disease  is  a  preexisting  condition,  or  it 
might  be  venereal  disease,  hernia,  varicocele,  blood 

poison,  etc. Our  compensation  acts  are  founded  largely  upon 

the  compensation  act  of  Great  Britain,  and  as  the  Brit- 
ish courts  were  brought  to  a  consideration  of  these 

questions  long  before  our  courts,  we  have  naturally 
looked  first  to  their  decisions  to  see  how  they  treated 

the  matter. 
One  of  the  first  expressions  to  be  found  upon  the 

subject  of  preexisting  condition  was  handed  down  in 

England  in  1908  in  the  case  of  Ismay  versus  William- 
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son,  1  B.  W.  C.  C,  232.  Said  the  court:  "Compensa- 
tion is  not  necessarily  barred  merely  because  the  work- 

man's impaired  physical  condition  at  the  time  ren- 
dered him  more  susceptible  to  injury  than  a  normally 

healthy  man." 
But  this  should  not  be  taken  to  mean  that  the  door 

is  closed  to  the  plea  of  preexisting  condition.  The 
courts  have  said  again  and  again  that  compensation 
cases  cannot  be  determined  by  established  precedents  of 
decided  cases,  but  in  order  that  they  may  be  tried  in 
a  spirit  of  helpfulness  each  case  must  be  determined 
by  the  facts  immediately  surrounding  it,  and  not  in 
view  of  some  other  decision  or  opinion  handed  down. 

And  the  English  court,  while  ordinarily  precedent- 
bound  in  common-law  actions,  recognized  this  as  good 
law  so  far  as  compensation  matters  were  concerned. 
In  the  case  of  Hensey  versus  White,  1  Q.  B.,  481,  we  find 

the  court  saying:  "No  compensation  is  recoverable 
in  respect  to  an  incapacity  primarily  caused  by  a  dis- 

ease or  the  impaired  physical  condition  of  the  workman 
at  a  time  when  he  is  doing  his  ordinary  work  in  the 

ordinary  way." 
Absence  of  Proof 

Also  in  Wood  versus  Wilson,  6  B.  W.  C.  C,  750,  the 

court  said:  "There  can  be  no  compensation  in  the  ab- 
scence  of  proof  that  the  death  resulted  from  a  disease 

which  was  caused  by  the  accident." 
In  Coe  versus  Fife  Coal  Co.,  decided  in  1909,  the 

court  said :  "And  no  compensation  is  recoverable  for  in- 
capacity caused  by  cardiac  breakdown  which  was  not 

due  to  any  sudden  strain,  but  was  the  natural  result 
of  the  workman  continuing  to  do  work  which  was  too 

heavy  for  him." 
With  this  slight  background  of  English  decisions  in 

mind  we  can  proceed  to  consider  American  cases  with 
a  clearer  understanding. 

The  Iowa  Industrial  Commissioner  has  said :  "Where 
a  claimant  under  the  law  was  at  the  time  of  accidental 

injury  capable  of  performing  the  labor  of  an  able- 
bodied  man  preeexisting  conditions  are  not  successfully 

plead  in  bar  of  compensation." 
Predisposing  Physical  Condition 

In  Hartz  versus  Hartford  Faience  Co.,  90  Conn.,  539, 

and  97  Atl.,  1020,  it  was  held  that  "whatever  predis- 
posing physical  condition  may  exist,  if  the  employ- 

ment is  the  immediate  occasion  for  the  injury  it  arises 
out  of  the  employment  because  it  develops  within  it. 
When  the  exertion  of  the  employment  acts  upon  the 
weakened  condition  of  the  body  of  the  employee  or 
upon  an  employee  predisposed  to  suffer  injury  in  such 
a  way  that  a  personal  injury  results,  the  injury  must 
be  said  to  arise  out  of  the  employment.  An  employee 
may  be  suffering  from  heart  disease,  aneurism,  hernia 

or  any  other  ailment,  and  the  exertion  of  the  employ- 
ment may  develop  his  condition  in  such  a  manner  that 

it  becomes  a  personal  injury.  The  employee  is  then 
entitled  to  recover  for  all  the  consequences  attributable 

to  the  injury." 
In  re  Brightman,  220  Mass.,  17,  it  was  held  that 

"where  a  cook  on  a  lighter  overexerted  himself  while 
removing  his  effects  from  the  sinking  ship  and  died 
soon  after  of  heart  disease  hastened  by  such  over- 

exertion the  accident  was  the  cause  of  his  death,  since 

any  act  which  would  have  been  reasonable  for  anyone 
to  do  when  leaving  a  sinking  ship,  which  was  his  tem- 

porary home,  was  within  the  scope  of  his  employment." 
In  a  New  York  case  it  was  held  that  "even  though  a 

diseased  condition  of  a  workman's  veins  existed  before 
the  accident,  compensation  may  be  awarded  if  the  in- 

jury hastens  to  a  fatal  close  the  disease  with  which  he 

was  afflicted."  In  another  case  decided  by  the  New 
York  commission  it  was  held  that  "though  a  workman 
had  a  cancer  prior  to  the  accident  it  was  undeveloped, 
and  he  had  been  in  good  health  and  had  passed  an  in- 

surance examination  shortly  before,  and  the  medical 
testimony  was  that  such  a  cancer  might  have  continued 
for  a  long  time  without  causing  illness,  the  workman 
having  died  very  shortly  after  the  accident  from 
hemorrhage  due  to  the  cancer,  it  was  held  the  accident 
increased  the  virulence  of  the  cancer  and  caused  death 
to  occur  sooner  than  it  would  otherwise  have  done,  and 

therefore  the  case  was  compensable." 
In  Wisconsin  the  commission  held  that  "where  a 

workman  in  a  weakened  condition  on  account  of  a 

previous  operation  was  struck  in  the  side  by  a  crane 
hook,  the  blow  not  being  sufficient  in  itself  to  cause 

the  empyema  which  followed,  but  exasperated  or  has- 
tening the  disease,  the  blow  was  the  proximate  cause 

of  the  injury." An  English  Case 

In  the  English  courts  a  case  came  up  regarding  the 

preexisting  condition  of  a  workman  due  to  the  exces- 
sive use  of  alcohol  over  a  long  period.  It  was  shown 

that  the  workman's  brain,  liver  and  stomach  were  in  a 
diseased  condition  due  to  this  use  of  alcohol.  He  re- 

ceived a  slight  injury,  but  because  of  the  condition  of 
these  organs  he  died.  He  would  not  have  died  had  he 
been  free  from  the  effects  of  liquor,  for  the  injury  was 
sufficient  only  to  incapacitate  a  normal  man  for  a 
short  time.  The  court,  however,  held  that  if  the  ac- 

cident caused  death  to  occur  sooner  than  it  otherwise 
would  it  was  a  compensable  case. 

In  another  English  case  a  unique  proposition  was 
decided.  A  workman  received  a  slight  injury  and  was 
temporarily  unable  to  work.  Compensation  was  being 
paid  him,  and  during  this  period  a  cardiac  infection 

supervened,  which  incapacitated  him  for  further  serv- 
ice. The  question  was,  Is  this  to  be  considered  a  part 

of  the  original  accident?  The  court  so  held  and  awarded 
the  workman  additional  compensation. 

In  the  case  of  Milwaukee  versus  Industrial  Commis- 

sion, 160  Wis.,  238,  it  was  expressly  held  that  "a  blow 
on  the  head,  which  in  all  probability  would  have  caused 
no  serious  injury  to  a  normally  healthy  man  but  which 
caused  the  death  of  the  workman  who  was  suffering 
from  an  advanced  stage  of  arterial  sclerosis,  may  be  held 

to  be  an  accident." In  an  English  case  it  was  held  that  compensation 
is  recoverable  for  incapacity  due  to  accident,  although 
there  might  also  have  been  incapacity  had  there  been 

no  accident.  In  another  case  it  was  said:  "The  mere 
circumstance  that  a  particular  man,  in  doing  work 
arising  out  of  and  in  the  course  of  his  employment, 
meets  with  an  accident  which  a  perfectly  healthy  man 

would  not  have  met  with,  is  no  answer  at  all."  And, 
again,  it  was  held  that  the  consequences  of  the  injury 

were  aggravated  by  the  workman's  physical  condition 
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at  the  time  the  injury  was  received  does  not  prevent  a 
recovery  of  compensation. 

It  has  been  urged  if  the  courts  and  commissions 
hold  that  preexisting  condition  of  a  workman  is  not  to 
be  taken  into  consideration  in  computing  compensation, 
that  it  will  react  to  the  injury  of  the  workman  himself; 
that  employers  will  refuse  to  employ  workmen  who  are 
not  in  normal  health  in  the  future,  and  that  as  soon  as 
a  workman  reaches  a  condition  where  a  slight  accident 
or  injury  will  incapacitate  him  or  cause  death,  due  to 
this  existing  condition  of  his  physical  being,  employers 
will  discharge  him.  It  is  urged  that  this  would  do 
more  harm  to  society  than  to  recognize  the  fact  that 
preexisting  condition  is  not  properly  chargeable  to  the 
employment  and  that  some  allowance  should  be  made 
because  of  it. 

But  the  courts  are  not  influenced  by  this  reasoning. 
The  Iowa  Industrial  Commissioner  has  said  that  he 
has  too  much  confidence  in  the  good  faith  of  employers 
to  believe  that  they  will  break  faith  with  the  compen- 

sation service  by  following  any  such  course.  And  it 
has  been  pointed  out  elsewhere  that  should  such  condi- 

tion ever  arise  in  our  industrial  life,  as  where  work- 
men were  regularly  examined  and  turned  away  when 

they  developed  diseases  or  disorders,  that  some  sort  of 
legislation  would  be  devised  to  take  care  of  these  un- 
fortunates. 

Employers  have  missed  the  spirit  of  the  statutes 
when  they  resist  these  cases.  Preexisting  condition 
should  not  receive  any  more  consideration  where  the 
workman  is  apparently  able  bodied  and  able  to  do  the 
work  of  a  normal  healthy  man  than  the  fact  that  a 
workman  was  ill  at  some  time  in  his  life  or  was  in- 

capacitated in  any  other  manner. 
If  a  man  can  do  his  work  as  well  as  he  could  if  in 

normal  health,  and  something  happens  arising  out  of 
and  in  the  course  of  his  work  which  robs  him  of  his 
life  or  his  health  even  though  a  little  sooner  than  might 
have  been  the  case  had  he  been  in  good  health,  he  is, 
in  the  eye  of  the  law,  entitled  to  the  full  benefits  of  the 
compensation  statute. 

This  is  the  spirit  of  the  decisions  everywhere.  I 
do  not  think  a  proposition  has  been  more  universally 
argued  and  agreed  upon  by  the  courts  than  the  ques- 

tion of  preexisting  condition.  These  cases  should  not, 
however,  be  confused  with  those  where  a  workman  in 
poor  health  is  incapacitated  while  doing  his  ordinary 
work  in  the  ordinary  way  and  no  accident  takes  place. 
Such  cases  are  not  compensable. 

Squaring  the  Ends  of  Shafts  in  a 
Special  Fixture 

By  Charles  K.  Salisbiiry 

We  had  about  100,000  ends  to  square  on  propeller  and 
axle  shafts  used  in  military  trucks.  The  shafts  were 
of  chrome-vanadium  steel  and  heat-treated  before  ma- 

chining, which  made  it  difficult  to  obtain  accurate  work, 
as  the  material  varied  considerably  in  hardness.  The 
limits  were  close,  considering  the  nature  of  the  material, 
and  to  prevent  danger  of  spoiling  the  shafts  it  was  found 
necessary  to  mill  the  squares  about  0.0015  in.  over  size 
and  later  bring  them  within  the  required  limits  by  hand 
finishing. 

The  method  used  for  a  considerable  time  waa  to  mill 
one  face  at  a  time  with  a  2Mn.  plain  milling  cutter, using  an  accurate  dividing  head  for  indexing,  one  No 
2  and  several  No.  1  Kearney  &  Trecker  milling  machines being  used. 

While  this  method  gave  good  results,  there  came  a 
time  when  it  was  necessary  to  increase  production,  and 
as  milling  machines  could  not  be  obtained,  the  attach- ment here  described  was  designed. 

As  the  No.  2  machine  was  intended  to  mill  two  shafts 
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at  one  time,  arbors,  cutters  and  collars  of  ample  size 
were  provided  to  reduce  springing  to  lowest  point.  The 
No.  1  machines  were  intended  to  mill  a  single  shaft,  but 
it  was  desirable  that  the  cutters,  driving  gear,  etc., 
be  interchangeable  between  the  different  machines,  thus 
li-in.  arbors  with  3  x  lA-in.  spiral  flute  cutters  of  high- 

speed steel  were  used  on  all  machines. 
The  No.  2  machine  attachment  for  two  shafts  de- 

veloped many  difficulties  in  operation  that  did  not  show 
up  with  the  single-shaft  attachment,  and  for  this  rea- 

son the  double  attachment  is  the  one  shown  and  de- 
scribed. 

The  attachments  for  milling  single  shafts  were  of 
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FIGS.   2  TO  5.     DETAILS  OF  FIXTURE 

Fig.    2 — The   tailatock.      Fig,    3 — The   headstock.      Fig,    4 — SettlpK 
gage.     Fig,   5 — Supporting  vise  for  center  of  shafts 

identical  design,  with  the  exception  that  the  head  and 
tail  stocks  carried  single  centers. 

Fig.  1  shows  the  fixture  assembled.  The  second  cutter 
arbor  was  located  directly  beneath  the  regular  machine 
arbor  and  was  supported  at  its  inner  end  by  part  A 
and  at  its  outboard  end  by  part  B,  both  of  whicii  were 
vertically  adjustable  within  very  close  limits.  Part  A 
was  rigidly  securable  to  the  milling-machine  column  and 
B  to  the  supporting  arm,  which  was  reversed  on  the  ma- 

chine to  permit  easy  attachment  of  B  to  the  studs.  The 
lower  arbor  was  positively  driven  by  a  pair  of  8-pitch 
gears  2  in.  wide  mounted  directly  on  the  respective  ar- 

bors. Each  arbor  carried  two  cutters  properly  spaced 

by  a  collar. 
Outside  of  the  cutters  at  either  end  of  each  arbor  were 

sizing  collars  carbonized  and  carefully  ground.  These 
collars  had  to  be  true,  fit  the  arbor  perfectly  and  all  of 
one  size,  as  the  accurate  setting  of  the  cutters  depended 
upon  them.  These  and  the  spacing  collars  were  as  large 
in  diameter  as  practical  to  use  and  allow  for  grinding 

the  cutters  to  their  lowest  diameter. 
The  tailstock.  Fig.  2,  carried  two  fixed  centers  and 
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the  headstoek,  Fig.  3,  two  adjustable  centers,  which  lat- 
ter could  be  locked  in  position,  their  location  with  refer- 

ence to  their  relative  movement  being  determined  by 
the  tool-steel  index  plate  A,  which  was  doweled  to  the 
headstoek.  This  index  plate  was  grooved  with  radial 
slots  spaced  at  90  deg.,  being  corrected  after  hardening. 

When  used  with  the  dogs  B,  which  were  secured  by  a 
nut  to  the  tapered  end  of  the  propeller  shafts,  it  was 
possible  to  get  very  accurate  indexing  and  to  allow  the 
shafts  to  lie  very  close  together.  A  careful  inspection 
of  this  system  will  show  that  the  taper  of  the  shaft  may 
be  off  center  to  any  extent  without  effecting  the  ac- 

curacy of  the  indexing. 
The  setting  gage,  Fig.  4,  consisted  of  the  i-in.  thick 

steel  plate  A  narrowed  toward  one  end  and  having  the 
edges  ground  straight  and  true.  To  this  was  secured 
the  sliding  cross-piece  B,  which  could  be  secured  at  any 
desired  point. 

The  method  of  setting  the  cutters  was  to  measure  their 
diameter  (which  was  the  same  for  all  four  cutters),  cal- 

culate the  distance  between  the  sizing  collars  and  set 

the  cross-piece  B  by  micrometer  measurement,  the  end 
C  of  the  slide  corresponding  to  the  center  line  of  the 
collars  when  in  contact  with  the  gage.  By  then  insert- 

ing the  gage  between  the  sizing  collars  it  was  easy  to 
set  the  cutters  to  very  close  limits  by  means  of  the  va- 

rious adjusting  screws.  After  a  trial  cut  corrections 
were  easily  and  quickly  made  by  use  of  the  setting  gage. 

Supporting  the  Table 

As  the  longest  shaft  was  over  50  in.  it  was  necessary 

to  extend  the  table,  and  to  properly  support  this  exten- 
sion a  column  of  cement  was  built  up,  carrying  at  its 

top  an  adjustable  roller  device  which  could  be  used  to 
raise  or  lower  the  end  of  table  within  close  limits.  This 
was  found  necessary  as  the  square  was  required  to  be 
parallel  with  the  axis  of  the  shaft. 

A  shaft^supporting  vise  of  special  design  was  used 
with  the  long  shafts  to  prevent  vibration  and  deflection 
of  the  shaft  during  the  operation.  It  was  rigid,  quick 
in  action  and  did  not  spring  the  shaft  in  any  way  that 
would  effect  the  accuracy  of  the  squares.  It  is  shown 
in  Fig.  5. 

The  lower  cutters  were  lubricated  by  the  excess  oil 
with  which  the  work  was  flooded  and  no  trouble  was 
experienced  from  this  source. 

The  gears  were  carbonized  to  minimize  wear  and  were 
protected  from  chips  by  a  metal  guard  having  heavy  felt 
packing  rings  at  the  collars.  The  guards  were  in  two 
pieces  to  allow  the  cutters  to  be  adjusted  and  were 
filled  with  hard  oil  which  served  to  lubricate  the  gear 
and  to  exclude  minute  chips. 

The  gears  were  each  of  35  teeth  when  the  cutters  were 
new,  but  gears  of  a  lesser  number  of  teeth  were  sub- 

stituted as  the  cutters  were  ground  down.  It  was  found 
however  to  be  necessary  to  limit  the  variation  of  the 
meshing  gears  to  one  tooth  (as  a  33  and  a  34  tooth 
gear) ,  as  the  machine  arbor  did  not  run  true  and  a  series 
of  ridges  and  hollows,  the  depth  of  which  corresponded 
to  the  amount  that  the  cutters  run  out,  resulted  where 
the  gear  teeth  varied.  By  limiting  the  variation  to  one 
tooth  the  ridges  were  quite  close  together  and  were  re- 

moved in  the  hand-finishing  operation. 
Where  exact  work  is  required  the  mating  gears  must 

have  the  same  number  of  teeth,  and  by  cutting  them 

deeper  than  normal  in  some  cases  and  not  so  deep  in 
others  close  adjustments  may  be  obtained.  This  work 
does  not  demand  that  the  gears  run  exactly  on  the  pitch 
circle. 

The  shafts  when  placed  in  the  machine  were  of  the 
temperature  of  the  room,  but  the  temperature  began  to 
rise  steadily  as  the  operation  proceeded  until  the  va- 

riation from  this  cause  amounted  to  0.001  in.,  distributed 
from  the  starting  to  the  finishing  point.  This  was  one 
reason  for  hand  finishing.  To  overcome  this  we  con- 

templated cooling  the  oil  and  establishing  a  compara- 
tively low  point  at  which  the  temperature  would  become 

stable,  then  heating  the  shaft  to  that  temperature  be- 
fore placing  it  in  the  machine,  but  this  was  not  done. 

The  shafts  were  11  in.  and  If  in.  respectively,  and 
were  milled  up  from  2  in.  on  some  to  4i  in.  on  others. 
The  measurement  across  the  flats  was  1.373  in.  with  a 
tolerance  of  0.0005  in.  The  rotative  speed  of  cutters 
was  about  40  r.p.m.,  with  0.9  in.  per  minute  table  feed. 

This  gave  over  30  hours'  work  before  changing  the 
cutters,  which  took  about  two  hours. 

The  average  production  ran  from  6  to  8i  ends  per 
hour,  according  to  the  length  to  be  finished.  As  a  com- 

parison of  the  output  of  the  double-shaft  attachment 
compared  with  that  of  the  single,  the  latter  milled  at 
the  rate  of  3.8  per  hour  against  over  6  per  hour  for  the 
same  shaft  on  the  double  machine. 

In  an  attachment  of  this  kind  close  and  careful  work 
is  required  on  the  fixture  itself.  The  limit  of  its  work 
will  be  determined  by  the  cutters  and  the  power  of  the 
milling  machine. 

Recutting  Files 
By  S.  a.  Inscoe 

Wolverhampton,   England 

With  regard  to  recently  published  articles  in  the 
American  Machinist  concerning  the  recutting  of  files 
A.  Leigh,  page  456,  Vol.  49,  says  that  there  is  no  reason 
why  a  recut  file  should  not  be  as  good  as  a  new  one. 

A  skilled  fitter  or  toolmaker  knows  a  recut  file  at  a 
glance  and  certainly  has  a  prejudice  against  it.  After  a 
file  has  been  used  to  its  limit  and  sent  to  be  recut  a  con- 

siderable amount  of  steel  has  to  be  ground  off  before  it 
can  again  be  cut ;  it  then  becomes  so  thin  that  it  cannot 
withstand  the  blows  of  the  cutting  without  changing  its 
shape  somewhat,  with  the  result  that  when  rehardened 
it  will  in  most  cases  be  found  to  have  warped  and 
twisted  and  any  latent  flaws  intensified.  Another  point: 

Some  time  ago  I  was  in  an  old-fashioned  shop  where  re- 
cutting  was  done  and  I  was  watching  a  man  grind  the 
teeth  off  some  worn  files  preparatory  to  recutting.  This 
was  not  done  mechanically,  as  I  expected,  but  by  hand  on 
a  large  wet  grindstone,  with  what  results  may  be 
imagined.  I  have  seen  8  and  10  in.  flats,  half-rounds 
and  three-squares  issued  with  which  it  would  be  a  sheer 
impossibility  to  file  a  piece  of  work  flat,  and  on  account 
of  being  so  light  they  could  not  be  used  for  rough  work. 
The  only  files  that  pay  for  recutting  are  the  heavier 
types,  such  as  large  squares,  known  in  some  trades  as 

"rubbers,"  and  large  three-squares. 
The  sandblasting  and  acid  methods  of  cleaning  are 

very  crude,  and  in  fact  not  much  more  efficacious  than 
the  wire  brush,  and  the  men  who  could  be  deceived  by 

files  so  recut  were  probably  war-time  mechanics. 
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Manufacturing  a  Mechanical  Lubricator — III 
By  M.  E.  HOAG 

This  article,  the  third  of  a  series  upon  the 
methods  used  in  the  manufacture  of  a  mechanical 
lubricator,  goes  somewhat  into  detail  in  the 
matter  of  operation  upon  the  smaller  parts 
which  require  to  be  finished  to  a  high  degree  of 
accuracy.  It  contains  a  description  of  several 
sets  of  very  ingenious  tools  which  have  been 
devised  to  secure  accuracy  and  inter  changeability 
of  these  parts,  and  though  they  are  specially 
made  for  this  work  they  embody  principles  that 
may  be  adapted  to  other  work  of  a  similar  nature. 

THE  adjustable  sleeve  for  the  sight-feed  measuring 
plunger,  as  shown  in  Figs.  19  and  20,  is  a  steel 

drop-forging  and  must  be  very  accurately  finished. 
The  piece  is  first  drilled  and  reamed  in  the  jigs  shown 
in  Fig.  21,  which  are  of  very  simple  construction. 
The  body  A  of  each  jig  has  a  recess  to  receive  the 
work,  which  is  held  in  place  by  the  clamp  B  and  the 
two  threaded  studs  shown  in  .4.  Two  slotted  nuts  serve 

to  clamp  the  piece. 
Owing  to  the  shape  of  the  sleeve  it  is  not  necessary 

to  remove  the  block  B,  loosening  the  ruts  giving  sulfi- 
cient  room  for  inserting  and  removing  the  piece.  Six 

jigs  are  used  on  a  four-spindle  drilling  machine,  the 
jigs   being  made  to  slide   on   the   ways   C,   which   are 

V-shaped  on  top  and  have  two  bearing  surface  on  the 
front,  as  shown  in  the  illustration,  allowing  the  jigs 
to  be  lifted  off  the  ways.  Thus  two  jigs  can  be  used 
on  each  pair  of  drill  spindles  while  two  extra  jigs 
are  being  loaded.  The  drill  bushings  are  carried  on 
separate  supports  back  of  the  ways.  This  combination 
of  jigs  gives  a  very  high  rate  of  production  on  this work. 

After  being  drilled  and  reamed  the  pieces  are  slipped 
onto  a  plug  arbor  in 

a  hand  milling  ma- 
chine and  the  out- 

side diameter  rough- 
turned,  the  lug  faced 

and  the  piece  necked 
for  clearance  next  to 

the  lug  as  seen  in 

Fig.  19.  The  small 
hole  in  the  lug  is 
then  drilled  and  the 

piece  is  ready  to  be 
slotted.  Reference  to  the  drawing,  Fig.  20,  shows  three 

slots  which  are  ,\  in.  long  by  0.081  in.  wide  and  ir- 
regularly spaced  around  the  barrel  of  the  sleeve.  The 

making  of  these  slots,  owing  to  their  small  size,  the 
small  diameter  of  the  sleeve  bore  and  the  thickness  of 
the  wall  constitute  a  difficult  problem  for  the  tool 
designer.  To  perform  this  slotting  at  a  reasonable  cost, 
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FIG.    19. THE    ADJUSTABL-B 

SLEEVE 

FIG.  21.      DRILLING  AND  REAMING  JIGS   FOR  SLEEVE FIG.  22.      FIRST  OPERATION   IN   SLOTTING 
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the  pieces  are  put  through  two  operations.  In  the  first 
one,  shown  in  Fig.  22,  which  is  performed  on  a  hand 
milling  machine,  the  sleeve  is  dropped  over  a  hardened 
plug  in  the  base  A  of  the  fixture,  which  also  carries 
an  upright  B,  on  the  end  of  which  is  a  pin  C  which 
enters  the  small  drilled  hole  in  the  lug,  locating  the 
sleeve  properly  on  the  fixture.  No  clamping  devices 
are  necessary,  as  the  tendency  of  the  milling  cutter  D 
is  to  hold  the  piece  down  onto  the  fixture. 

The  cutter  is  special,  but  it  is  shaped  much  like  a 
Woodruff  keyway  cutter  and  it  cuts  the  slot  part  way 

-err 

FIG.    20.      DETAILS  OF  ADJUSTABLE  SLEEVE 

through  the  wall  of  the  piece.  The  milling-machine 
table  is  operated  by  a  hand  lever,  and  as  the  work 
is  brought  back  from  the  cutter  the  pin  E  strikes  a 
stud  on  the  fixed  arm  F,  automatically  indexing  for 
the  next  cut.  The  return  of  the  table  after  the  last 
cut  thus  leaves  the  fixture  ready  for  the  first  cut  on 
the  next  piece.  This  is  one  of  the  operations  handled 
by  women,  and  it  is  surprising  to  note  the  speed 
attained. 

After  this  operation  the  metal  remaining  in  the  slots 
is  punched  out  and  the  openings  brought  to  size  with 

_ 
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B^^^ FIG.   23.     TOOLS   FOR  THE   SECO.ND   SLOTTING  OPER.A.TIO^; 

the  tools  shown  in  Figs.  23  and  24.  The  punch  is 
made  from  ground  tool-steel  stock  and  is  carried  in  the 
holder  A,  Fig.  23,  being  supported  by  the  stripper  B, 
which  is  free  to  slide  up  and  down  on  the  holder, 

and  is  backed  up  by  suitable  springs.  A  hardened-steel 
block  C  attached  to  the  upper  slide  serves  to  operate 
the  index  lock  D,  as  will  be  described  later.  The  view 
from  the  back  of  the  die  in  Fig.  24  shows  the  arbor  A 

which  receives  the  sleeve  and  the  block  B  which  supports 
the  sleeve  and  arbor  during  the  punching  operation. 

The  plunger  E,  Fig.  23,  and  a  spring  located  inside 
of  the  sleeve  G  holds  the  work  in  position  against  a 
block  containing  a  locating  pin  in  the  portion  of  the 
tool  F.  To  load  the  die  the  operator  pulls  out  the 
plunger  E  and  passes  the  sleeve  to  be  punched  into 
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FIG.  25.  DETAILS  OF  SLOTTING  TOOLS 

the  opening  seen  in  the  top  of  the  die  under  F,  then 
through  an  opening  in  the  piece  F,  onto  the  end  of 
the  arbor.  The  pin  in  F  enters  the  small  drilled  hole 
in  the  lug  of  the  sleeve  and  locates  the  slots  with  rela- 

tion to  the  punch.  Upon  releasing  the  plunger  E  the 
spring  holds  the  piece  firmly  in  position. 

Drawings  of  these  dies  are  shown  in  Fig.  25.    Refer- 
ring to  the  various  parts,  A  is  the  base,  of  which  the 

FJG.   24.      BACK  VIEW  OF  .'^LOTTING  TOOLS 

rings  support  B  is  an  integral  part;  C  is  the  plunger 
for  holding  the  work  in  position  through  the  action 
of  the  spring  D  which  is  held  in  the  sleeve  of  the 
indexing  wheel  E.  The  hand  lever  F  operates  the 
knockout  sleeve  G  which  slides  on  the  arbor  H  and 
forces  the  finished  work  back  into  the  opening  in  the 
boss  /  which  carries  the  indexing  wheel  E,  the  plunger 

C,  the  locating  pin  J  and  the   index  plate   K.     The 
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PIG.  26.     THE  SIGHT-FEED 
PLUNGER 

Block  L  supports  the  work  and  arbor  during  the  punch- 
ing operation,  and  this  block  is  backed  up  by  the  sliding 

wedge  M,  which  is  forced  forward  on  the  downward 
stroke  of  the  press  by  the  spring-actuated  plunger  .V, 
being  withdrawn  on  the  upward  stroke  by  the  lever  0, 
through  the  action  of  the  steel  piece  shown  in  dotted 
outline  at  Q,  which  is  attached  to  the  sliding  head  of 

the  tool.  This  same 
lever  also  operates 
the  indexing  pin  R, 
which  enters  the 

notches  in  the  in- 
dex plate.  The 

downward  stroke 

of  the  press  causes 

the  piece  Q  to  re- 
lease the  lever  0 

which  permits  the 

3pringTac  t  uat  e  d 

plunger  N  to  force  the  wedge  M  forward,  raising  the 

support  L  into  position  and  at  the  same  time  seating 

the  index  plunger  in  a  notch  in  the  index  plate,  which 

has  already  been  turned  to  position  by  the  handwheel  E. 

The  wedge  M  and  support  block  L  are  held  down  by 

a  spring  on  the  stud  P,  and  the  lever  O  is  hfeld  by 
a  shouldered  and  threaded  stud  in  the  block  S,  which 
is  doweled  and  screwed  to  the  base. 

An  opening  through  the  arbor  H  acts  as  a  die  for 

the  punch  and  permits  the  punchings  to  fall  through 

and  pass  down  the  incline  in  L  shown  at  T. 

After  punching  the  three  slots  the  principal  opera- 
tions on  the  sleeve  are  hand-reaming  the  hole,  tapping, 

and  grinding  the  outside  to  fit  the  barrel  in  which  it 

is  to  work.  This  fitting  must  be  very  carefully  done 

both  on  the  sleeves  and  the  plungers,  for  when  oper- 

ating against  high  pressure  a  slight  variation  between 

the  diameters  of  the  barrels  and  their  plungers  would 

cause  a  leakage  of  oil  and  the  proper  feed  would  not 

be  maintained.  The  allowance  for  fit  between  these 

parts  is  about  0.0001  in.,  and  as  it  would  be  imprac- 

what  similar  to  the  one  just  described  for  the  sleeves, 
but  owing  to  the  small  diameter  of  the  hole  in  the 
plunger  no  arbor  is  used,  the  punch  piercing  the  walls 
and  knocking  the  punchings  through  into  the  bore. 

The  dies  for  this  work  are  shown  in  Fig.  28.  It 
will  be  noted  from  the  illustration  that  the  punch  is 
carried  in  a  heavy  holder  and  is  supported  by  a  stripper. 

FIG.  29— SLOTTING  TOOLS  FOR  SIGHT- FEED  PLUNGER 

ticable  to  ream  and  grind  the  parts  in  lots  and  assemble 

from  stock,  each  barrel  is  fitted  with  its  own  sleeve  and 
plungers. 

The  sight-feed  plunger  shown  in  Figs.  26  and  -7 

is  somewhat  similar  to  the  sleeve  just  described  m 

that  it  has  three  slots,  but  these  slots  are  of  different 

sizes,  two  of  them  being  0.09375  in.  square,  while  the 

third  one  is  0.09375  in.  wide  by  0.21875  in.  long,  and 

they  are  located  at  different  distances  from  the  end. 

The  punching  of  these  slots  is  done  in  a  die  some- 
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FIG.    27.      THE   SIGHT-FEED    PLUNGER 

The  drilled  end  of  the  feed  plunger  is  held  by  a 
spring-actuated  rod  in  the  sliding  support  A  against 
a  recess  in  the  chuck  C,  which  is  formed  to  take  the 
milled  end  of  the  work.  A  support  block  D  is  also 
provided  under  the  work. 

The  most  interesting  feature  in  connection  with  these 
dies  is  the  combination  of  cam  and  indexing  plate  which 
indexes  the  piece  for  punching  and  at  the  same  time 
moves  it  endwise  to  obtain  the  correct  location  of  the 
slots  with  relation  to  the  end  of  the  piece.  A  double 
throw  on  the  cam  causes  the  punch  to  make  two  strokes 
on  one  position  of  the  index  plate  and  so  produces 
the   oblong  hole.     The  cam,   index  plate  and   handle 

FIG.  28.     TOOLS  FOR  SLOTTING  THE  SIGHT-FEED PLUNGER 

which  operate  them  are  shown  at  E,  F  and  G  re- 

spectively. The  lever  H  operates  the  plunger  which 

holds  the  piece  in  position.  The  entire  mechanism  is 

moved  back  and  forth  in  the  base  of  the  die  by  the 

cam  which  is  at  all  times  held  in  contact  with  its 

roller  by  two  heavy  springs  B.  Drawings  of  tliese  dies 

are  shown  in  Fig.  29,  the  various  parts  being  lettered 

to  correspond  to  Fig.  28. 
In  building  the  lubricator  it  is  necessary  to  punch 

one  or  more  sets  of  connection  holes  in  the  tanks, 

the  number  depending  on  the  number  of  feeds  to  be 

served  by  the  lubricator,  and  as  these  holes  must  be 

accurately  spaced  a  set  of  dies  for  each  size  of  tank 

would  be  a  very  expensive  proposition.  Also  the  dis- 
tance from  the  ends  of  the  tank  to  the  holes  varies  in 

different  lubricators  so  that  the  ordinary  form  of  die 

would  hardly  handle  the  work  in  a  satisfactory  manner, 

therefore  the  adjustable  die  shown  in  Fig.  30  has  been 

developed. 
This  die  is  built  into  the  press  and  contains  a  number 

of  features  that  might  be  of  value  on  other  work  of 
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a  similar  character.  After  the  steel  for  the  tank  has 
been  sheared  to  size  and  the  flange  on  one  edge  rolled, 
two  large  holes,  one  of  which  is  seen  at  A,  are  punched. 
It  is  from  these  holes  that  the  location  is  taken  for 
the  connection  holes. 

In  the  piece  shown,  two  sets  of  these  connection  holes 
m.ay  be  seen  in  two  groups  of  five  pairs  of  holes  each. 
To  punch  these  connection 
holes  the  stock  is  passed  un- 

der the  punches  behind  the 
piece  B,  and  the  large  holes 
A  located  by  the  hardened 
plugs  C  and  D.  One  of  these 
holes,  not  shown  in  the  illus- 

tration, is  larger  than  the 
one  that  is  shown,  and  in  the 
case  of  a  left-hand  tank  their 
positions  are  reversed,  so 
for  this  reason  the  plugs  C 
and  D  are  removable  and 

may  be  reversed  for  the  pur- 
pose of  handling  left-hand 

tanks.  A  series  of  holes  is 

provided  on  the  right  end 
of  the  carriage  to  accom- 

modate tanks  of  various 

lengths.  The  punches  are 
carried  in  the  holder  E  and 

are  supported  by  the  strip- 
per plate  F.  The  dies  are  in 

the  block  G  which  can  be 
readily  removed  to  sharpen 

or  replace.  The  rod  H  car- 
ries  a   number   of   movable 

pointers  which  are  used  to  locate  the  position  of  the 
work  under  the  punches,  the  position  being  determined 
by  moving  the  carriage  until  the  pointers  come  over 
the  centers  of  the  plugs  C  and  D.  The  piece  B  operates 
a  ratchet  under  the  bed  of  the  press  and  feeds  the 
carriage  ahead  automatically  as  each  pair  of  holes  is 

as  possible  to  the  correct  position  as  indicated  by  the 

pointers. 
A  lever  is  provided  under  the  bed  of  the  press  by 

which  the  workman  can  disengage  the  feed  rack  and 
ratchet,  and  by  pushing  in  on  the  handwheel  /  and 
turning  it  at  the  same  time  can,  by  a  clutch  which  is 
thus  operated,  feed  the  carriage  in  either  direction  to 

ll'J.  i;0.    AL'JLrfTAULE  PIERCING  TOOLS  FOR  TANKS 

punched,  a  rack  and  pinion  being  provided   for  that 
purpose.. 

On  the  back  of  the  carriage  a  heavy  rack  is  cut  for 
the  proper  spacing  of  the  holes  in  the  tank.  Heavy 
springs  operate  a  plunger  which  enters  the  spaces  in 
this  rack  as  the  press  ram  starts  down,  positively 
locating  the  carriage  which  has  been  brought  as  nearly 

FIG.    31.      DETAILS  OF  ADJUSTABLE  TOOLS  FOR    PIERCING  TANKS 

any  desired  position.  These  features  are  made  plainer 
by  the  drawing,  Fig.  31,  in  which  the  index  rack  is 
shown  at  A,  the  index  plunger  at  B  and  the  carriage 
with  the  holes  for  the  locating  plugs  at  C.  The  feed 
ratchet  is  shown  at  D  and  the  lever  which  operates  it  at 
E.  At  F  is  shown  the  hand  lever  by  means  of  which 
the  ratchet  is  disengaged  to  permit  feeding  by  hand. 

The  end  view  shows  the  arrangement  of  the  hand- 
wheel,  clutch,  ratchet,  and  rack  and  pinion,  and  it  also 

shows  the  arrangement  by  which  the  indexing  mech- 
anism is  operated.  It  will  be  noted  that  adjustable 

wedges  or  gibs  are  provided  for  taking  up  wear  between 
the  carriage  and  the  ways  in  the  base  of  the  die. 

Fewer  Business  Failures  in  November 

liusiness  failures  during  November  numbered  only 
560  compared  with  674  failures  the  month  before  and 
972  failures  in  November,  1917.  Total  liabilities  of  the 
failed  concerns  were  less  than  $12,000,000  compared 

with  slightly  over  $12,000,000  in  October  and  slightly 
over  $12,000,000  in  November  of  last  year.  There  have 
never  been  so  few  business  failures  in  any  month  since 

the  panic  period  of  1893,  a  full  quarter  centur>'  ago.  In 
the  readjustment  of  business  to  peace  conditions  some 
failures  are  inevitable,  but  every  indication  points  to  a 
lesser  number  of  failures  than  in  the  corresponding 

months  of  the  preceding  years  unless  we  are  deluged 
with  shipments  of  manufactured  goods  from  Central 
Europe — goods  which  they  have  on  hand  and  which  they 
need  much  less  than  they  need  money  and  foodstufts. 
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Markets  for  the  American  Machine  Tool By  L.  W.  ALWYN-SCHMIDT 

The  effect  of  the  late  war  on  the  machine-tool 
industry  of  the  United  States  is  of  course  prob- 

lematical. However,  it  seems  reasonable  to  sup- 
pose that  during  the  reconstruction  period  which 

must  necessarily  follow  the  devastation  of  the 
past  four  years  Europe  would  have  her  hands  full 
in  supplying  her  o^vn  needs,  and  other  countries, 
especially  those  of  South  America,  would  natu- 

rally look  to  the  United  States  to  meet  their 
requirements. 

MACHINE-TOOL  makers  interested  in  foreign 
trade  should  find  valuable  reading  in  the  export 
statistics  for  the  last  four  years  just  pub- 

lished by  the  United  States  Department  of  Commerce. 
Excluding  the  rapid  export  growth  of  machine  tools 
and  metal-working  machines  to  England,  France,  Italy 
and  Russia  caused  by  the  war,  and  which  most  likely 
will  subside  now  that  the  conflict  is  over,  there  has 
been  increased  exportation  to  markets  not  immediately 
connected  with  war  trade  which  promise  further 
growth. 

England,  France  and  Italy  will  not  cease  to  buy 
American  machine  tools,  and  might  continue  to  be  the 
most  prominent  of  our  customers,  but  it  would  be  a 
mistake  for  our  machine-tool  manufacturers  to  rely 
entirely  on  the  good-will  of  these  three  industrially 
strongest  of  our  allies  and  neglect  to  secure  connections 
in  the  less  active  markets  of  Scandinavia,  Spain, 
Portugal,  South  America,  the  Asiatic  East  and  other 
parts  of  the  world.  These  markets  are  now  undergoing 
a  great  industrial  reorganization  which  is  reflected  in 
our  foreign  commerce  in  machine  tools. 

Reports  of  Commerce  Exports 

There  is  hardly  a  week  that  United  States  consuls 
and  commerce  experts  in  Scandinavia  and  the  Nether- 

lands do  not  report  some  evidence  of  increasing  indus- 
trial activity.  Cut  off  from  their  usual  markets  of 

supply— England,  Germany  and  France — they  have 
settled  down  to  manufacture  what  they  require  them- 

selves. Sweden  now  makes  piano  strings  and  electrical, 
agricultural,  wood-working  and  other  machines.  Nor- 

way has  spent  during  the  last  year  $7,000,000  in 
expanding  her  metal  and  mechanical  industry.  Nearly 
$2,000,000  were  invested  in  electrical  equipment,  and 
millions  more  in  new  textile  enterprises,  mining,  etc. 
Denmark  has  taken  up  the  manufacture  of  typewriters ; 
has  extended  its  famous  cream-separator  industry,  and 
is  making  electrical  appliances  in  increasing  quantities. 
The  Netherlands  has  made  great  progress  in  the  build- 

ing of  machinery;  strengthened  its  shipbuilding  facili- 
ties, founded  new  photographic  apparatus  and  appli- 
ance factories  and  established  other  industries. 

None  of  these  four  countries  had  been  big  customers 
for  American  machine  tools  before  the  war.  The 

Netherlands  in  fact  had  several  factories  making  ma- 
chine tools  and  even  has  been  a  successful  exporter. 

The  proximity  of  the   Belgian,   German  and  English 

machme-tool  industries  further  made  it  unnecessary  for Scandinavia  and  the  Netherlands  to  come  to  the  United 
States  for  anything  but  the  best  machine  tools,  and  only 
the  latter  were  imported  before  the  war  from  the  United States. 

Now  the  supply  of  European  machine  tools  has  ceased, 
and  with  a  growing  demand  the  four  countries  turned 
to  American  supplies.  Manufacturing  methods  have 
undergone  considerable  change.  Men  have  not  been 
available  because  these  countries  took  their  armies  off 
a  peace  footing,  so  production  had  to  be  speeded  up 
to  keep  pace  with  the  national  demand.  American  labor- 
saving  machinery  was  not  merely  a  convenience  but  a necessity. 

Denmark,  which  before  the  war  averaged  about  $80,- 
000  in  orders  for  American  machine  tools,  placed  orders 
in  1915  amounting  to  $247,000  and  to  $338,000  last 
year.  Norway  increased  her  orders  from  $80,000  in 
prewar  times  to  $356,000  in  1917.  Sweden  kept  her 
purchases  at  about  the  same  level  as  ordinary  times, 
except  that  in  1915  $621,000  worth  of  machine  tools 
were  bought,  though  it  has  been  intimated  that  part  of 
this  purchase  was  for  German  buyers.  In  1917  the 
Swedish  industrj'  bought  American  machine  tools  to  the 
amount  of  $313,000. 

The  Netherlands 

The  Netherlands  appeared  late  in  the  American 
machine-tool  market,  as  it  had  an  industry  of  its  own 
which  was  able  to  cope  with  the  local  demand  during 
the  first  years  of  the  war.  Its  first  orders  of  importance 
was  for  $331,000  in  1916.  In  1917  the  machine-tool 
purchases  rose  to  $436,000,  making  her  the  largest  pur- 

chaser of  American  machine  tools  among  the  four 
leading  north  European  neutrals. 

Incomplete  statistics  for  1918  show  that  the  demand 
for  machine  tools  from  these  countries  has  remained 
about  the  same  as  in  the  preceding  year.  The  question 
now  is.  Will  these  countries  continue  to  buy  on  the 
same  scale  in  future?  The  machine  tool  shipped  by 
this  country  to  England,  France  and  Italy  and  that  go- 

ing to  the  Netherlands  and  Scandinavia  has  been  a  to- 
tally different  kind.  The  first  mentioned  received  prin- 

cipally special  machines  built  for  the  jnunition  industry, 
while  those  supplies  to  Scandinavia  and  the  Netherlands 
were  mostly  automatic  tools  for  general  manufacturing. 
None  of  these  will  have  to  be  scrapped  after  the  war, 
but  on  the  contrary  they  will  form  part  of  the  after- 
war  industrial  equipment  of  these  countries.  It  is  not 
known  whether  the  machine  tools  so  far  supplied  have 
been  sufficient  to  meet  the  demand,  but  it  is  thought 
that  the  American  tools  supplied  during  the  last  two 
years  have  been  just  enough  to  keep  manufacturing 
going,  and  that  all  four  markets  will  try  to  buy  more 
tools  as  soon  as  they  can.  Having  got  acquainted  with 
American  tools  it  is  almost  certain  that  the  American 

types  will  be  continued  with  the  result  that  American 
machine-tool  makers  will  find  a  permanent  outlet  for 

their  product  in  this  direction. 
Spain  is  another  of  the  neutral  countries  of  Europe 
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which  has  adopted  American  machine-tool  equipment 
since  the  war  began.  Spanish  manufacturing  methods 
were  undergoing  a  gradual  change  at  the  time  the  war 

broke  out,  and  manufacturers  had  started  to  test  Amer- 
ican tools.  Being  thrown  on  their  own  resources  by 

the  interruption  of  supplies  of  many  industrial  products 
formerly  purchased  abroad  their  manufacture  in  Spain 
became  necessary,  and  this  immediately  brought  large 
orders  for  American  machine  tools.  Spanish  trade  in 
this  line,  amounting  to  about  $100,000  in  prewar  times, 
suddenly  increased  to  $776,000  in  1916  and  $1,686,000 

in  1917.  Conditions  in  that  country  seem  to  be  differ- 
ent from  those  in  northern  European  neutral  countries. 

Unlike  these  Spain  has  accepted  large  orders  for  war 
materials  on  behalf  of  France  and  recently  also  the 

United  States,  and  part  of  the  machine-tool  equipment 
sold  to  Spain  consists  of  special  equipment  for  armament 
factories. 

Antedating  the  war  the  German  machine-tool  in- 
dustry had  in  Spain  one  of  its  best  customers.  Now 

the  American  machine-tool  industry  has  taken  the  place 
of  the  German.  Recent  Spanish  purchases  of  machine 
tools  have  been  larger  than  ever,  and  this  may  be 
explained  by  Spain  not  having  been  able  to  buy  her  usual 
quota  of  machine  tools  to  renew  her  industrial  equipment 
during  the  first  years  of  the  war  had  to  increase  her 
orders  during  the  following  years.  Coupled  with 

Portugal,  which  also  has  bought  more  American  ma- 
chine tools  than  ever,  the  Iberian  Peninsula  should 

become  a  very  valuable  customer. 

Switzerland  a  New  Market 

Among  the  new  markets  for  American  machine  tools 
in  Europe  is  Switzerland.  In  1917  this  country  bought 
American  machine  tools  to  the  amount  of  $117,000, 
or  more  than  six  times  its  prewar  purchases. 

The  sale  of  machine  tools  depends  on  industrial  de- 
velopment.. Only  where  manufacturing  is  done  on  a 

large  scale  can  machine  tools  be  employed  in  great 
numbers,  and  the  demand  of  a  country  for  them  is 
an  indication  of  industrial  progress.  The  export  trade 
in  American  machine  tools,  the  only  ones  obtainable 
in  the  open  market  since  the  beginning  of  the  war, 
should  therefore  be  of  interest  to  the  student  of  inter- 

national markets  not  only  as  to  its  effect  on  home  in- 
dustry, but  as  showing  the  industrial  development 

undergone  by  many  countries  during  the  last  four  years. 
The  little  state  of  Panama,  for  instance,  which  had 
practically  no  industries  in  the  past,  is  now  a  large 
buyer  of  American  machine  tools,  her  trade  amounting 
to  $97,000  in  1917  against  $10,000  in  previous  years. 

In  Cuba  numerous  factories  have  been  started,  and 
a  good  deal  of  machinery  has  been  imported,  which  in 
turn  has  raised  the  demand  for  repairing  facilities. 
There  are  several  shipyards  on  the  island,  and  the  sugar 
plantations  require  much  special  machinery.  The  effect 
of  all  this  has  been  a  machine-tool  business  with  the 
United  States  in  1917  amounting  to  $334,000. 

Up  to  1913  the  principal  consumer  in  South  America 
was  Brazil,  which  took  $346,000  worth  of  machine  tools 

in  that  year.  Argentina  took  $112,000,  and  Chile  $43,- 
000.  Before  the  war  South  America  relied  almost 
entirely  on  the  European  manufactured  goods.  The  then 
existing  industry  was  satisfied  to  do  repair  work,  and 
manufacturing  was  very  limited.     Conditions  now  are 

entirely  different.  Industries  that  in  prewar  times  were 
merely  supplementary  are  now  principal  ones.     Brazil 
makes  press  buttons,  toys,  ships,  locomotives  and  even 
machinery.  Argentina,  it  is  said,  has  nearly  doubled 
its  industrial  capacity  during  the  last  four  years.  But 
the  greatest  progress  seems  to  have  been  made  on  the 
South  American  west  coast,  in  Chile  and  Peru,  where 
American  capital  has  been  very  active.  Foreign  com- 

merce in  South  America  has  invariably  followed  in- 
vestment of  capital. 

Brazil,  being  industrially  the  most  progressive  among 
South  American  countries,  has  been  able  to  get  along 
with  comparatively  little  new  machine-tools,  only  $55,- 
000  having  been  sent  by  American  manufacturers 
during  the  last  year.  Argentina,  being  not  so  well 
provided  as  her  northern  neighbor,  took  $154,000  worth. 
The  most  important  buyer  was  Chile,  which  spent  in 
1917  on  American  machine  tools  $426,000,  nearly  10 
times  more  than  her  requirement  five  years  ago.  Peru 
raised  her  purchases  from  $40,000  to  $71,000. 

South  American  Market 

The  future  of  the  South  American  market  for  Amer- 
ican machine  tools  raises  an  important  question:  Will 

South  America  return  to  the  use  of  European  machine 
tools,  or  will  it  continue  to  purchase  the  American 
product?  The  reasons  why  European  tools  have  found 
preference  in  South  America  are  many.  Price,  design, 
local  industrial  methods  and  so  on  have  favored  the 
European  article.  Comparatively  no  doubt  the  Amer- 

ican tool  was  more  expensive.  In  the  meantime,  how- 
ever, things  have  changed.  Europe  will  not  be  able  to 

manufacture  as  cheaply  as  before,  and  European  ma- 
chine tools  will  consequently  become  more  expensive. 

Of  course  American  machine  tools  are  also  more  ex- 
pensive than  formerly,  so  it  must  be  left  to  the  future 

to  show  whether  the  American  price  increases  are  high 
enough  to  neutralize  the  increase  of  European  prices. 

The  South  American  market  requires  a  tool  of  simple 
design,  more  or  less  foolproof.  There  is  a  lack  of 
trained  men  to  handle  the  more  complicated  American 
machine  tools.  American  manufacturers  may  decide  to 
make  special  machine  tools  for  the  South  American 
market  or  they  may  elect  to  send  to  South  America 
engineers  trained  in  running  American  tools  with  the 
object  of  training  men  there  for  their  special  work. 
The  latter  course  most  likely  will  appeal  to  American 
enterprise  and  it  is  doubtless  the  best. 

Already  there  is  a  demand  for  American  engineers 
in  many  parts  of  the  world.  They  may  go  to  take 

charge  of  American-owned  machine  shops  or  as  rep- 
resentatives of  American  manufacturers.  Other  coun- 

tries have  followed  this  practice  for  a  long  time,  and 
America  may  be  compelled  to  do  likewise.  The  engi- 

neer not  only  is  much  better  enabled  to  sell  a  new 
machine,  but  he  can  assist  in  putting  it  up  and  in 

making  necessary  repairs. 
As  to  Asiatic  countries  the  principal  markets  in 

that  part  of  the  world  have  increased  their  purchases 
of  machine  tools  in  this  country.  China  bought  to  the 
amount  of  $3192  in  1913  and  raised  her  requirements 

to  $119,245  in  1917.  British  India  increased  her  pur- 
chases from  $43,717  to  $273,744  and  Japan  from  $119,- 

588  to  $1,092,317.  A  practically  new  market  has  grown 
up  in  the  Dutch  Indies,  the  trade  with  these  islands 
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being  $245,000  in  1917  compared  with  $6366  in  1913. 
The  demand  from  Australia  and  New  Zealand  has 

undergone  little  change,  but  Australia  offers  as  a  whole 
a  larger  market  today  than  before  the  war.  South 
Africa  on  the  other  hand  has  developed  a  greater  in- 

terest for  American  machine  tools,  having  purchased 
to  the  extent  of  $143,582  during  1917  against  $27,671 
four  years  ago. 

This  all  is  a  very  good  showing  for  the  American 
machine-tool  industry.  Allowing  that  $50,000,000  of 
the  total  export  value  of  $84,000,000  for  1917  consists 
of  so-called  war  business  the  exports  to  markets  in- 

directly affected  by  the  war  has  more  than  doubled. 
The  American  machine-tool  industry  has  had  its  great 
chance.  American  tools  have  been  introduced  in  many 

shops  where  they  were  not  found  before  and  they  are 

bound  to  stay.  They  will  help  to  speed  up  manufactur- 
ing in  many  countries,  with  the  result  that  demand  will 

arise  for  additional  American  equipment.  So  the  out- 
look for  the  American  machine  tool  industry  is  very 

good  even  though  the  great  war  exports  come  to  a 
sudden  end. 

Draftsman  or  Engineer 
By  E.  H.  Michaelis 

After  reading  the  article  by  G.  J.  White  on  page 
907,  Vol.  49,  of  the  American  Machinist,  and  that 
by  B.  H.  Walker  on  page  1075,  it  does  not  take  a 
clairvoyant  to  see,  that  Mr.  Walker  is  a  practical  shop 
man  while  Mr.  White  is  a  college  graduate.  Mr.  White 
calls  attention  to  the  scarcity  of  draftsmen,  which  he 
says  never  existed  before,  and  later  he  refers  to  the 

product  of  night  courses  as  half-baked  draftsmen. 
Let  us  look  at  the  development  of  the  kind  of  drafts- 

men we  used  to  find  in  every  drafting  room  before  the 

war  and  maybe  will  find  again.  A  boy  having  a  gram- 
mar-school and  possibly  some  high-school  education  or  a 

graduate  of  a  manual  training  school  is  taken  on  as  an 
apprentice.  He  is  shown  how  to  make  blueprints,  and 
during  the  time  not  taken  up  in  this  work  he  is  taught 
to  make  tracings.  After  he  has  learned  how  to  use  his 
drawing  tools  he  is  given  some  detail  work,  which  means 
as  assembly  drawing  made  by  an  experienced  engineer, 
in  which  every  part  is  shown,  his  work  being  to  copy 
the  different  parts  on  detail  sheets.  He  is  then  shown 
how  to  give  the  necessary  dimensions,  and  after  more  or 
less  of  this  experience  he  feels  that  he  has  mastered  his 
trade  as  a  draftsman  and  is  the  equal  of  any  college 
graduate. 

This  is  the  kind  of  draftsman  of  which  there  never 
was,  is  not  and  never  will  be  any  scarcity.  His  species 
is  the  root  of  nearly  all  the  trouble  existing  between  the 
shop  and  the  drawing  room,  and  he  will  exist  only  so 
long  as  he  is  given  no  real  engineering  work  to  do. 
When  the  war  came  and  the  Government  insisted  on 

speedy  and  accurate  work  he  was  unable  to  meet  the  re- 
quirements— then  there  was  a  scarcity  of  draftsmen. 

The  product  of  the  above-described  course  is  never 
anything  but  a  so-called  draftsman.  He  cannot  fill  a 
responsible  position,  and  if  he  wants  to  become  more 
than  an  underling,  always  having  to  be  told  what  to  do 
and  how  to  do  it,  he  must  acquire  some  certain  knowl- 
edge. 

This  knowledge  consists  of  two  essential  parts,  one 

the  theoretical  and  scientific,  of  which  Mr.  White  is  the 
exponent,  and  the  other  the  practical  shop  knowledge,  of 
which  Mr.  Walker  is  the  champion. 

There  has  always  been  antagonism  between  the  shop 
and  the  office  engineer,  and  the  reason  therefor  is  on 
the  one  hand  the  contempt  of  the  shopman  for  the  man 
with  the  white  collar,  who  gets  his  knowledge  out  of 
books  and  is  afraid  of  dirtying  his  hands,  and  on  the 
other  the  conceit  of  the  college  graduate  and  his  asso- 

ciate, the  draftsman,  that  he  is  superior  to  the  shopman 
in  knowledge  and  social  position. 

Both  are  wrong.  The  shopman  needs  the  knowledge 
of  the  office  engineer  and  the  latter  requires  the  shop- 

man's experience.  The  theoretical  man  is  as  valueless 
without  practical  knowledge  for  the  purpose  of  produc- 

ing good  work,  such  as  designing  practical  tools,  as  the 
shopman  would  be  without  theoretical  knowledge  should 
he  undertake  to  do  the  work  of  a  designing  engineer.  I 

purposely  use  here  the  word  "engineer,"  because  any 
dub  can  do  the  work  of  the  so-called  draftsman. 

A  college  education  however  is  not  necessary  to  gain 
theoretical  knowledge.  Mr.  Walker  is  right.  Any  am- 

bitious man  with  a  little  money  can  become  as  good  a 
designer  as  any  ever  graduated.  But  just  the  same  he 
must  get  the  theoretical  knowledge.  He  must  study 
mathematics,  mechanics,  etc.,  which  he  can  do  by  taking 
a  course  in  a  good  correspondence  school  or  by  studying 
a  good  technical  library.  And  if  he  has  sufficient  will- 

power to  stick  to  his  studies  he  can  become  just  as  good 
an  engineer  as  the  college  man. 

And  just  as  the  practical  man  has  to  acquire  theoreti- 
cal knowledge  if  he  wants  to  become  a  designer  so  must 

the  college  graduate  acquire  practical  knowledge  before 
he  reaches  practical  efficiency.  His  college  may  have 
given  him  the  title  of  engineer,  but  in  order  to  be  an 
engineer  he  must  have  acquired  a  considerable  part  of 

the  shopman's  experience.  For  that  reason  it  is  advis- 
able for  him  to  start  his  career  as  a  "detailer  in  the 

drafting  room,  but  he  should  be  given  the  opportunity  to 
follow  up  the  work  that  he  puts  on  paper.  In  order  to 
gain  the  practical  knowledge  necessary  to  supplement 
his  theoretical  education  he  should  be  allowed  to  study 

methods  in  use  in  the  shop  and  get  whatever  informa- 
tion he  can  from  the  viewpoint  of  the  shopman. 

To  become  a  real  designer  a  man  has  to  spend  at  least 
four  years  in  school  and  three  in  the  shop,  or  he  has 
to  learn  his  trade  as  a  machinist,  which  takes  four  years, 
and  then  study  evenings  and  in  spare  time  tv  get  the 
theoretical  knowledge. 

What  inducement  has  a  man  to  spend  time,  money  and 

work  to  gain  the  knowledge  necessary  to  fill  a  design- 
ers position?  A  draftsman  receives  at  best  but  $90  or 

$100  a  month  to  start  with — in  normal  times  only  about 

375 — and  after  four  or  five  years'  experience  he  may 
possibly  get  $125  a  month,  and  that  is  about  the  limit. 

There  are  a  few  exceptions,  where  through  some  cause 

or  other  a  draftsman  makes  better  money,  but  these  ex- 

ceptions are  very  few. 
Why  should  anybody  want  to  stick  to  a  losing  game 

year  after  year?  Why  should  a  college  graduate  work 

for  a  pittance  when  he  can  get  better  pay  in  other  lines? 

Why  should  a  toolmaker  or  machinist  spend  time,  money 

and  energy  to  become  a  designer,  when  he  knows  that 
the  additional  knowledge  not  only  does  not  pay  him  more, 

but  rather  less  than  he  earned  before? 
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PRACTICAL  ME 

A.  Duplex  Drilling  Jig 
By  H.  E.  McCray 

An  example  of  a  reciprocating  or  alternating  drillin;-!; 
jig  is  shown  in  the  sketch.  Its  purpose  is  to  drill  two 
§i-in.  holes  i  in.  deep  in  cast  iron,  and  it  delivers  the 
parts  at  the  rate  of  200  finished  pieces  an  hour. 

It  is  used  in  a  two-spindle  drilling  machine  wich  auto 
matic  feed,  and  the  operator  can  be  removing  a  driliea 

A    DUPLEX-DRILLING    JIG 

piece  and  substituting  an  undrilled  one  at  one  end  of  the 
jig  while  the  drills  are  working  in  the  other  one. 

As  the  drilling  is  completed  the  operator  raises  the 
drills,  moves  the  jig  to  the  other  position,  bring  the 
drills  down  to  the  work  and  engages  the  feed. 

The  pieces  are  located  in  the  jig  by  the  hardened  and 
ground  plug  which  enters  a  hole  that  has  been  drilled 
and  reamed  in  previous  operations. 

A  Special  Expanding  Ring  Chuck 
By  Herbert  Mather 

A  special  form  of  chuck  for  turning  rings  made  of 
wrought-iron  pipe  is  shown  by  the  illustration.  The 
rings  indicated  at  A  are  first  gripped  in  a  regular  chuck 
and  the  hole  bored  to  size,  which  is  a  slip  fit  over  the 
rings  B  and  C  of  this  fixture.  These  latter  rings  are 
hardened  and  ground  and  are  held  in  place  by  screws  D. 
Between  these  two  rings  is  placed  a  third  ring  E,  which 
is  made  of  tool  steel  hardened  and  spring  tempered.  This 

ring  is  split  and  has  the  edges  beveled  back  as  shown 
atF. 

In  the  body  of  the  fixture  at  G  a  slot  is  cut,  and  a 

disk  H  having  a  hole  in  it  which  is  off  center,  as  in- 
dicated by  J,  is  placed  in  the  slot.  The  disk  is  pinned 

to  the  stud  K  and  can  be  turned  by  the  handle  L. 
In  operation  the  work  is  held  by  the  ring  E,  which  is 

M 

a  special  chuck  for  turning  wrought-iron  ring 

expanded  within  the  bore  of  the  work  by  means  of  the 
eccentric  action  of  the  disk  when  the  latter  is  turned  by 
the  stud. 

Other  details  of  the  fixture  are  the  hardened  bushings 
M,  in  which  a  spanner  wrench  or  pin  is  used  for  putting 
it  on  the  spindle  nose,  and  the  hardened  and  ground 
bushing  N,  which  is  used  to  support  cutting  tools  while 
turning  the  work. 

Two  Ways  of  Molding  a  Casting 
By  M.  E.  Duggan 

In  an  article  on  page  510,  Vol.  49,  of  the  American 
Machinist  I  described  how  a  certain  cored  casting  could 

be  produced  without  the  necessity  for  a  core  box,  and 

on  page  752,  Vol.  49,  F.  L.  Sylvester  "fully  agrees  with 
me,"  but  doubts  that  "any  foundry  would  have  a  box  to 
make  up  stock  cores  like  C."  For  Mr.  Sylvester's  benefit 
I  will  try  to  describe  how  these  cores  were  made  without 
a  box. 

Every  general  jobbing  foundry  keeps  on  hand  stock 
cores — rounds  and  flats — of  various  sizes  and  shapes, 

a  flat,  or  "slab,"  core  being  shown  in  the  cut  at  A.  To 
make  the  cores  described  in  the  above-mentioned  article 
a  strip  B  was  sawed  from  the  slab  and  the  cores  C 
sawed  out  as  indicated  by  dotted  lines. 

The  thickness  of  the  slab  is  not  important;  it  may 
be  more  or  less  than  the  core  print,  but  preferably  more. 
The  16  cores  required  for  this  casting  were  made  in  20 
min.  They  were  located  on  the  pattern  exactly  as 
wooden  prints  would  have  been  except  that  they  were 
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loose.  The  drag  and  cope  were  rammed  in  the  usual 

■way  with  these  loose  cores  in  place,  then  after  lifting 
the  cope  the  cores  were  taken  out,  the  pattern  drawn, 
the  round  cores  set,  and  the  slab  cores  put  back  in  the 
mold  before  closing. 

The  casting  described  by  me  on  page  551,  Vol.  49,  and 
criticized  by  Sandy  Copeland  (page  766,  Vol.  49)  in- 

volved the  application  of  the  same  method. 
Mr.  Copeland  wants  to  know  how  much  further  down 

the  sand  would  have  hung  had  the  mold  been  parted  in 
the  middle,  and  how  much  more  it  would  have  weighed. 

The  answer  in  both  cases  is  "Not  any,"  nor  would 
gaggers  have  been  needed  to  support  it,  but  if  the  mold 

CUTTING  CORES    FROM   A   SLAB 

had  been  made  in  the  usual  manner  by  parting  at  the 
center  there  would  have  been  nothing  out  of  the  or- 

dinary for  me  to  write  about. 

If  Mr.  Copeland  had  been  "looking  in  at  the  foundry 
window"  about  this  time  he  might  have  discovered  that 
this  was  an  unusual  case  where  a  casting  was  required 
to  repair  a  breakdown,  and  if  the  pattern  had  been 
returned  to  the  pattern  shop  (which  was  a  mile  and  a 
half  away)  to  make  the  necessary  changes,  including  the 
making  and  fastening  of  16  core  prints,  there  would 
have  been  slim  chance  of  pouring  that  day. 

As  there  was  no  time  to  be  wasted  in  looking  up  -spe- 
cial flasks  the  two  parts  of  the  casting  were  nailed  to- 

gether and  the  pattern  molded  along  with  another  pat- 

tern in  a  large  flask,  the  cope  half  of  which  was  a  "flat 
back"  with  sand  bars  5  in.  center  to  center.  This  is  the 
standard  arrangement  for  sand  bars  in  this  foundry, 
and  perhaps  Mr.  Copeland  knows  how  the  pattern  in 
question  could  have  been  molded  in  the  regular  way 
without  cutting  away  these  bars. 

Mandrel  for  Thin  Threaded  Pieces 
of  Brass  Tubing 
By  George  W.  Cooper 

The  piece  shovra  at  A  in  the  sketch  is  made  from  brass 

tubing  bored  and  threaded  inside,  after  which  it  is 
necessary  to  turn  the  outside  concentric  with  the  in- 

A   RELEASING   MANDREL 

temal  thread.  The  finished  thickness  of  the  wall  over 

the  root  of  thread  was  but  3^  in.,  thus  making  the  piece 
a  very  delicate  one  upon  which  to  operate,  and  when  an 
attempt  was  made  to  do  the  work  on  an  ordinary  screw 

mandrel  the  piece  clung  so  tightly  at  the  shoulder  B  that 
it  was  found  impossible  to  loosen  it  without  distortion. 

After  same  experiment  the  present  mandrel  was 
evolved.  The  mandrel  C  was  bored  and  reamed  for  the 
plunger  D,  which  had  a  large  head  on  one  end  while  the 
other  end  was  beveled  to  about  a  7-deg.  angle.  The  pin 
E  fitting  a  cross-hole  in  the  mandrel  was  tapered  to 
match  the  beveled  end  of  D,  and  a  coil  .spring  held  it  in 
the  position  shown  with  the  cross-pin  F  resting  on  the 
mandrel,  thus  pushing  the  plunger  D  slightly  outward. 
When  a  piece  of  work  is  completed  a  slight  blow  on 

the  spring  end  of  the  pin  E  loosens  the  plunger  D,  al- 
lowing the  work  to  be  removed  from  the  mandrel  with- out difficulty. 

Chuck  for  Nipples  and  Studs 
By  C.  W.  Putnam 

On  page  954,  Vol.  47,  of  the  American  Machinist  Wil- 
liam Forray  described  and  illustrated  a  chuck  for  hold- 

ing nipples  and  studs  while  threading,  in  which  the  work 
was  released  by  driving  back  a  key  which  had  sup- 

ported the  thrust  upon  the  threaded  end  of.  the  work 
due  to  the  pressure  of  the  cut. 

Having  occasion  to  use  a  tool  of  this  kind  I  adopted 

CHUCK  FOR   NIPPLES  AND  STUDS 

X 
the  idea  embodied  in  the  above  article;  Jbut  substituted  a 
round  key  for  the  square  one  used  by  Mr.  Forray  afid  set 
in  the  small  piece  shown  at  A  in  the  sketch  to  preVftit 
the  key  from  falling  out. 

It  is  interesting  to  note  the  efficiency  of  this"" service  in   comparison  with   a   simple  threaded   slee^ 

from   which   the   studs   are   removed   with  a    Stillson** wrench. 

A  Rod-Straightening  Fixture 
By  Christian  F.  Meyer 

The  sketch  shows  a  rather  unusual  fixture  used  for 

straightening  long,  rectangular  rods  that  are  used  in 
certain  textile  machinery.  These  rods  are  of  cold-rolled 
steel  32  ft.  long  with  a  cross-section  of  3  x  ̂ V  •"•  ̂ ^^ 
they  are  made  by  joining  two  rods  of  commercial  length, 
which  is  about  16  ft.  The  rods  slide  in  slotted  bearings 
lined  up  for  that  purpose,  and  it  is  therefore  necessary 
to  remove  the  small  bends  and  kinks  that  are  always 
found  in  the  commercial  bar. 

They  were  formerly  straightened  on  a  long  surface 
plate  by  men  specially  skilled  in  this  work,  the  only 
equipment  being  a  hammer  and  good  eyesight. 

The  fixture  consists  of  a  cast-iron  baseplate  which 
is  fastened  to  the  bench.    Two  steel  blocks  are  fitted  to 
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slide  along  the  finished-front  face  of  the  raised  portion 
A  and  can  be  held  in  any  desired  position  by  the  screws 
B.  The  outer  surfaces  of  these  blocks  are  in  perfect 
alignment. 

The  gaging  pin  C  projects  from  the  face  of  A  between 
the  two  blocks  in  position  to  bear  upon  the  rod  as  it  is 
passed  through  the  fixture.  To  this  gaging  pin  is  at- 

tached an  indicating  pointer  through  the  medium  of  the 
multiplying  lever  D.     The   proportions   of   lever   and 

rrXTURE  FOR  STRAIGHTENING  RECTANGULAR  RODS 

pointer  are  so  calculated  as  to  give  a  ratio  of  36  to  1 
between  the  indicating  scale  and  the  gaging  point. 

Opposite  to  the  gaging  point  is  a  movable  steel  block 
E  operated  by  the  screw  and  handwheel.  As  the  work 
is  moved  along  the  face  of  the  block  the  gaging  point  is 
always  in  contact  with  it,  and  the  smallest  deviation 
from  a  straight  line  being  shown  by  the  pointer  this 
bend  is  removed  by  applying  pressure  on  the  opposite 
side  through  the  medium  of  the  handwheel,  screw,  and 
pressure  block.  It  takes  very  little  practice  for  any  man 
to  become  proficient  in  the  operation  of  the  fixture  since 
the  pointer  is  an  infallible  guide.  When  the  bends  in 
one  direction  are  removed  the  rod  is  reversed  in  the 

fixture  and  the  other  side  straightened  in  the  same  way. 
The  blocks  may  be  adjusted  to  the  average  lengths  of 
the  short  bends,  which  are  practically  always  the  same 
for  any  lot  of  rods  rolled  at  the  same  time. 

Kink  for  Making  Angle  Pattern 
By  M.  E.  Duggan 

Patternmakers  in  a  shop  where  fittings  are  made  un- 
derstand this  class  of  patterns  and  how  they  should  be 

constructed  much  better  than  I  can  tell.  But  there  are 
times  when  patternmakers  who  seldom  have  any  of  this 
class  of  work  are  required  to  make  a  pattern  for  straight 
or  angle  T-fittings  and  it  is  then  that  some  simple  kink 
helps  to  get  the  pattern  out  in  jig  time  if  the  casting  is 
wanted  in  a  rush,  as  is  often  the  case. 

Take  a  block  of  wood,  split  or  solid  as  needed,  large 
enough  to  make  the  member  B.  If  split  fasten  the  two 
halves  together  temporarily.  Saw  off  the  piece  C  on  the 
line  D,  fastening  the  piece  in  reverse  position  as  at  E. 
Mark  the  circle  of  the  body  A  on  the  face  of  this  block  E, 

and  with  the  piece  resting  on  the  surface  D  saw  out  the 
piece  F. 

Leave  F,  which  has  just  been  sawed  out,  in  position and  fasten  it  temporarily.    Take  off  piece  E  and  fasten 

/  (  G         /  / 

/''  'I  -D 

PITTING  AN  ANGLE  PATTERN 

it  at  G.    Mark  off  on  end  of  block  at  G  the  diameter  of 
the  member  B  and  saw  it  to  line. 

If  the  marking  and  sawing  are  correctly  done  the  B 
member  will  be  an  exact  fit  on  A  and  at  the  correct angle. 

Improved  Form  of  Holder  for 

Toolmakers'  Button 
By  Donald  A.  Baker 

The  usual  form  of  button  holder  for  toolmakers'  use 
is  shown  at  A  in  the  cut  with  one  button  attached. 
This  is  simply  a  flat  strip  of  metal  with  the  requisite 
number  of  tapped  holes  in  it  to  which  the  buttons  may 
be  fastened  with  their  screws.  This  is  all  right  so 
far  as  keeping  them  all  together  is  concerned,  but  it 
offers  no  protection  against  damage  from  contact  with 
other  tools,  etc. 

To  retain  all  the  features  of  compactness  of  the 
design  and  at  the  same  time  fully  protect  the  buttons 

HOLDER  FOR  BUTTONS 

from  injury  from  bruising  or  abrasion  the  design  shown 
at  B  is  recommended.  The  author  has  had  one  of 
this  kind  in  use  for  the  last  10  years  and  has  found 
it  to  be  very  satisfactory. 

It  is  made  from  a  square  bar  of  cold-rolled  steel 
into  which  holes  were  bored  to  receive  the  buttons. 
These  holes  were  bored  just  deep  enough  for  the  button 
to  come  flush  with  the  top,  enough  stock  being  left 
at  the  bottom  so  that  a  hole  could  be  drilled  and  tapped 
to  take  the  end  of  the  retaining  screw.  With  this 

arrangement  the  buttons  may  be  thrown  around  any- 
where without  fear  of  injury. 
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CRIPPLED  WORKERS  in  the  MACHINE INDUSmV 

This  article,  which  tells  of  what  is  being  done  toward  fitting  the  maimed  for  useful  occupation, should  be  read  and  digested  by  all  employers.  We  are  now  face  to  face  with  the  tremendous 
problem  of  rehabditating  our  war-maimed  soldiers  and  sailors.  Some  are  already  here  and 
thousands  more  soon  will  be.  Their  employment  at  a  living  wage  is  not  a  charity  but  a  duty. 
We  owe  everything  to  them,  for  had  not  they  gone  into  the  front-line  trenches  and  stopped  tht brutal  Hun   this   country   would    now   be  overrun  with  a  horde  of  murderers — and  worse. 

TIME  was  when  every  war  produced  its  quota  of 
cripples  who  eked  out  a  precarious  existence 
through  public  and  private  charity.  But  there 

were  both  excuse  and  justification  in  the  past  for  this 
lack  of  method  of  caring  for  the  disabled.  No  provision 
was  made  to  rehabilitate  them  or  to  marshall  their 

remaining  physical  powers  for  successful  productivity. 
But  we  have  learned 
through  this  war  to 
conserve  what  former- 

ly would  have  been 
waste;  the  salvage  of 
man  power  has  begun, 
and  by  rehabilitating 

the  cripple,  the  short- 
age of  labor  will  be 

greatly  reduced.  To- 
day the  handicapped 

man  can  reenter  the 
ranks  of  labor  and  is 
accepted  for  what  he 
is  worth  and  is  paid 
accordingly.  He  is  no 
longer  dependent  on 
the  benevolent  ap- 

praisement of  his 
work.  He  stands  erect 
and  selfreliant  and  de- 

mands as  his  due  the 
wage  his  labor  has 
justly  earned.  At  the 
outset  let  it  be  under- 

stood that  the  disabil- 
ity of  which  we  are 

speaking  is  to  the  ex- 
tent of  at  least  50  per 

cent,  of  a  medical  nat- 
ure. The  d  i  s  a  b  1  e  d 

soldier  or  sailor  is  not 
ONE 

ARMED  MAN  AT  WORK  AT  A 

WORKING 

necessarily  a  man  without  legs  or  arms.  He  may  suffer 
some  injury  that  has  left  no  outward  sign  or  may  be  a 
victim  of  gas  or  shell  shock.  Even  the  blind  could  turn 
their  other  faculties  to  profitable  account.  The  em- 

ployer who  accustoms  himself  to  this  way  of  thinking 
broadens  his  views  of  the  war  cripple  to  his  own  ad- 

vantage.    He  need  not  consider  an  operation   in  his 

factory  as  a  possibil- 
ity for  a  one-legged 

man.  A  great  many 

other  forms  of  physic- 
al handicap,  involving 

whole  men,  can  be 

drawn  upon.  In  the 
machine  trade  a  great 

many  processes  have 
been  found  in  which 

the  cripple  can  com- 
pete with  the  able- bodied  man.  A  report 

prepared  by  the  Trade 
Advisory  Committee 
of  the  engineering 
trades  and  issued  by 

the  Ministry  of  Labor 
in  collaboration  with 

the  Ministry  of  Pen- 
sions, England,  states : 

"The  m  ach  i  ni  s  t's 
trade  is  one  of  the 
most  widely  spread  of 
all  industries,  and  is 

at  present  carried 
on  in  all  parts  of  the 

country  in  close  rela- 
tionship to  practically 

all  other  forms  of  in- 
dustry. As  one  of  the 

key  industries  it  plays FOOT-OPERATED    SHEET-METAL- 
MACHINE 
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a  very  important  part  in  the  economic  life  of  the  country     lathe  hand  without  any'  other  training^  than   being  a and  predominates  in  large  industrial  centers,  where  it 

is  allied  to  other  important  industries." 
Any  man  who  can  get  around  on  artificial  legs  can 

do  all  but  the  heaviest  work  in  machine  shops.  This  is 

the  opinion  of  instructors  in  technical  schools.  One- 
armed  men  can  do  lathe  work,  planing,  drilling  and  mill- 

ing machine  work,  soldering,  shaping,  cutting,  oxy- 
acetylene  welding  and  drafting.  Men  with  leg  amputa- 

tions can  become  electricians,  oxyacetylene  welders,  engi- 
neers and  firemen.  Among  the  minor  mechanical  oper- 

ations they  can  operate  turret  lathes  and  light  drilling, 
grinding,  milling,  planing,  shaping,  slotting,  tapping, 
sawing  and  boring  machines. 

Even  men  with  both  legs  am- 
putated can  be  employed  in 

this  industry.  They  can  be 

polishers,  lacquerers,  inspec- 
tors, testers  of  electric  appara- 
tus, drilling  machine  hands, 

punching  machine  hands,  coil 
winders,  assemblers  of  small 
machines,  bench  lathe  hands 
and  draftsmen.  While  all  the 

foregoing  occupations  for  leg 
cripples  require  the  use  of 
arms  and  hands  the  loss  of 

several  fingers  would  not  dis- 
qualify the  worker.  The  skilled 

trades  the  physically  handi- 
capped are  able  to  follow  in- 

clude coppersmithing,  fitting, 
turning,  brass  finishing  and 
pattern  making.  Not  only  can 
machinists  help  the  cripple  by 
giving  him  employment,  but  they  can  be  of  even  more 
value  in  giving  thought  to  the  designing  of  machinery 
with  simple  auxiliary  control  devices  that  will  enable 
men  who  have  lost  a  hand  to  operate  the  machines  by 
their  feet.  The  problem  of  designing  machinery  for  the 
use  of  cripples  will  never  be  of  greater  importance  than 
now,  and  it  should  receive  immediate  attention  from 
designers.  Leading  machinists  have  already  expressed 
their  willingness  to  cooperate  in  adapting  their  products 
to  the  use  of  men  who  have  been  more  or  less  crippled. 

In  Toronto,  Canada,  there  was  erected  one  of  the  larg- 
est steel  plants  in  the  world,  comprising  furnaces,  build- 

ings, presses,  saw  shop,  railways,  etc.  A  Cleveland, 
Ohio,  man  superintended  the  erection  of  this  plant  and 
tells  how  he  employed  about  eight  hundred  returned 

crippled  Canadian  coldiers,  and  made  the  world's  record 
in  construction.  He  writes  in  part  as  follows:  "Of 
course  a  little  patience  had  to  be  used  at  first,  but  the 
men  soon  got  used  to  the  change  and  would  respond 

quickly  to  kindness,  sympathy  and  justice,  and  these 
they  must  have.  They  did  not  want  coddling  or  charity, 

but  a  chance  to  get  into  the  swing  of  civil  life  again." 
Among  the  men  he  employed  were  some  who  had  a 

leg  or  an  arm  amputation,  men  who  had  suffered  the 
loss  of  an  eye,  also  shell  shock  and  gas  victims.  One 
man  who  had  lost  his  right  arm  and  left  eye  became  a 
master  mechanic.  Before  his  injury  he  had  been  a  pipe 

^'  fitter.  A  lumber  jack,  badly  wounded  in  the  legs  and 
■»t  and  with  a  plate  in  his  skull,  made  a  very  good 

helper  in  a  machine  shop.  A  former  clerk,  with  shrap- 
nel wounds  in  his  back  and  side,  operated  an  electric 

crane.  Many  such  cases  could  be  told  of  men  whose 
earning  capacity  has  increased  since  their  injury.  To 
these  men  with  "their  wonderful  discipline,  their  quick- 

ness in  obeying  orders  and  ttieir  loyalty"  was  due  the 
splendid  world's  record  in  construction.  They  not  onI>- made  a  record  as  fighting  men  in  France,  but  given  a 
chance  they  will  make  a  record  in  the  industrial  worid. 

In  the  early  stages  of  the  war  Belgium,  France.  Eng- 
land and  Canada  realized  the  necessity  of  rehabilitating 

the  crippled  soldier.     Profiting  by  the  experience  of  the 

OXYACETYLENE-WELDING  CIxASS   FOR  CRXPPluED  AND  DISABLED  MEN 

allied  countries  the  United  States,  immediately  after  the 
declaration  of  war,  beg^n  an  advanced  study  of  how 
best  to  rehabilitate  a^nd  make  independent  the  maimed 
and  permanently  injured  of  our  own  army.  No  one  has 
seen  or  must  see  an  American  veteran  of  the  world  war 
rattling  pennies  in  a  tin  cup  on  the  street  corner. 
Schools  are  ready  to  train  him  and  long  before  surgeons 
and  doctors  are  ready  to  dismiss  him  he  will  be  well 

on  the  way  of  preparation  for  his  life  work.  The  re- 
turned American  soldier  who  has  been  disabled  will  re- 

ceive not  only  appreciation,  encouragement  and  financial 
assistance,  but  also  a  training  that  will  prepare  him  to 

be  independent.  America  will  give  her  returning  sol- 
diers not  merely  sympathy  but  justice  and  a  fair 

chance. 

According  to  the  Vocational  Rehabilitation  Act  re- 
cently enacted  by  Congress  those  disabled  in  the  military 

and  naval  forces  of  the  United  States  have  been  placed 
under  the  joint  authority  of  the  Surgeon  General  of  the 
Army  and  the  Federal  Board  for  Vocational  Education. 
The  Surgeon  General  has  jurisdiction  from  the  time  the 
person  is  injured  until  he  is  restored  to  good  physical 
condition,  when  he  recei^jes  his  honorable  discharge  from 

the  service.  The  Federal  Board  then  offers  him  voca- 
tional reeducation  and  training  which  will  enable  him  to 

return  to  useful  active  employment,  and  the  United 

States  Employment  Service  will  cooperate  in  finding 

him  work.  While  men  are  taking  special  courses,  com- 

pensation will  be  allowed  them  and  the  allowance  will 
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be  paid  their  families  precisely  as  if  they  were  still  in 
active  service. 

The  Red  Cross  Institute  for  Crippled  and  Disabled 
Men  of  New  York  was  established  to  pave  the  way  for 
the  war  cripple.  The  work  of  the  institute  has  here- 

tofore been  mainly  with  the  industrial  and  civiHan  crip- 

ple. The  making  of  artificial  limbs,  mechanical  draft- 
ing, oxyacetylene  welding,  printing,  motion-picture  op- 

erating and  the  manufacture  of  jewelry  are  some  of 
the  courses  which  are  offered  free  to  cripples,  and  many 
skiWed  workers  have  already  been  turned  out  by  the 
various  classes.  There  is  also  an  employment  bureau 
in  connection  with  the  institute.    Hundreds  of  crippled 

TEACHING  THE  FUNDAMENTALS  07  EIjECTRICITY  IN  THE  MOTION-PICTURE3  CLASS 

men  have  been  placed  in  positions  through  this  bureau, 
and  it  is  receiving  frequent  requests  from  employers 
who  have  experimented  with  this  new  labor  asking  for 
more.  They  speak  of  this  new  kind  of  labor  in  the 
highest  terms  and  tell  us  that  its  productivity  stands 

up  well  against  the  highest  standards.  These  men  ap- 
proach their  task  with  a  new  and  better  spirit,  while 

the  application  and  care  they  bestow  upon  it  makes  for 
the  very  best  results  both  in  quantity  and  quality  of 
the  work. 

The  illustrations  show  cripples  at  various  kinds  of 
employment,  also  the  classes  for  instruction. 

While  public  interest  is  easily  focused  on  the  war  crip- 
ple it  is  not  so  easily  directed  sympathetically  to  the 

case  of  workmen  who  are  injured  in  the  shops.  These 

cases  have  been  so  common  that  they  have  attracted  lit- 
tle attention.  Yet  they  greatly  outnumber  the  cases  of 

soldiers  permanently  hurt  in  battle. 

Stinging  the  Stinger 
By  John  R.  Godfrey 

It  sounds  like  a  fairy  story,  but  it's  vouched  for  by 
an  old  friend  of  mine  who  never  lies  when  the  truth 

will  answer — and  he  generally  makes  it  do.  It's  just 
one  of  the  exceptions  which  prove  the  rule. 

It  begins  with  the  old,  old  story  of  the  youthful  and 
trusting  inventor  who  was  trimmed  to  a  fare-you-well 

by  his  business  partners  manipulating  the  books  and 
getting  all  his  stock  away  from  him.  This  isn't  the 
strange  part  of  it — it's  happened  hundreds  of  times — 
but  it's  the  prelude,  as  they  say  in  the  theater,  to  the real  and  unbelievable  part  of  the  story. 

This  young  inventor  was  a  shark  on  mouse  traps 
that  really  worked.  They  sort  of  had  a  personality  like 
a  hunk  of  cheese  and  attracted  the  mice  whether  they 
were  hungry  or  not.  And  so,  while  the  h.b.p.  (meaning 
heartless  business  partner)  was  selling  mouse  traps, 
making  money  and  gloating  in  the  regulation  manner, 
the  inventor  got  busy  and  outdid  himself  in  the  in- 

vention of  a  brand-new  breed  of  mouse  trap — with  so 
many   new   ideas  and  attrac- 

tions that  the  mice  vied  with 
each  other  for  the  privilege  of 
being  caught.    Its  strength  of 

attraction  was  about  in  pro- 
portion to  real  live  limburger 

as     compared    with    cottage 
cheese.    But  before  springing 

this  world  beater  on  the  mar- 
ket  another   business    friend 

of  the  inventor  made  overtures 

to  the  h.b.p.  and  secured  the 
first  mouse  trap  on  a  liberal 
royalty    contract.      It    looked 
like  easy  money  with  none  of 
the  worries  of  manufacturing 

in  these  strenuous  days  when 
labor  is  beginning  to  sit  up 
and  take  notice,  and  the  h.b.p. 
fell  for  it.    It  looked  so  good 
that  he  even  failed  to  note  the 

absence  of  the  minimum-roy- 
alty clause.  The  stage  having 

been  duly  set,  the  first  mouse  trap  was  captured  on  a 
royalty  basis,  the  new  and  doubly  useful  was  sprung  and 
began  to  sell  like  the  proverbial  hot  cakes.     When  the 
h.b.p.  inquired  as  to  royalties  he,  like  the  newsboy  and 

the  apple,  found  there  "wa'n't  goin'  to  be  no  core"  be- 
cause they  quit  making  the  trap. 

It's  a  low-down  trick  In  any  case.  But  it's  been  done 
to  the  poor  inventor  so  many  times  it  gives  you  a  sort 
of  unholy  glee  to  see  the  biter  bit. 

There's  one  way  to  prevent  this  sort  of  thing,  which 
has  been  modestly  advocated  at  various  times.  This  is 

to  make  all  patents  available  to  anyone  who  wij:  pay  a 
respectable  royalty  to  the  inventor.  Everyone  pays  the 
same  royalty,  so  there  can  be  no  monopoly.  Quality 
and  manufacturing  methods  would  determine  the  selling 

price  and  the  sales.  The  nearest  approach  to  this  is 
the  law  in  various  countries  which  makes  it  necessary 

to  manufacture  a  patented  article  within  three  years — 
or  some  other  given  period. 

Of  course  the  real  solution  is  to  have  everybody  honest 

and  willing  to  play  the  game  squarely  and  with  all  the 

cards  on  the  table.  But  it's  going  to  take  more  than 
a  league  of  nations  to  get  this  into  active  operation,  and 

in  the  meantime  we  can  get  a  little  satisfaction  when- 
ever the  smart  Aleck  who  tries  to  put  over  a  raw  deal 

gets  stung  good  and  proper  as  was  the  h.b.p.  in  the 
mouse-trap  deal.  Once  in  a  long  time  the  h.b.p.  does 

get  the  worst  of  it. 
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i 
RECONSTRUCTION  NEWS 

TIMELY  INFORMATION  i^m  LIVE  MACHINE  SHOPS 

ON  ITS  surface  the  chief  purpose  of  the  Smith- 
Sears  Vocational  Rehabilitation  Act  appears  to 
be  merely  trade  training.  But  careful  examina- 

tion will  show  much  greater  possibilities  in  it.  The 
principal  function  of  the  law  is  education,  and  educa- 

tion of  a  different  quality  than  that  heretofore  given  or 
commonly  understood.  It  is  a  type  of  education  which 
goes  to  the  heart  of  democracy — an  education  which 
will  bring  more  opportunities  and  greater  mobility  and 
freedom. 

If  the  Germans  had  won,  industrial  slavery  instead  of 
freedom  would  have  been  the  lot  of  all  men  in  all  lands 
for  an  indefinite  period.  In  the  days  of  reconstruction 
now  before  us  the  defenders  of  America  who  have  been 

disabled  in  the  cause  of  industrial  liberty  must  be  our 
chief  concern.  These  men  must  be  so  trained  and  so 
educated  that  they  will  be  free  to  come,  go,  select  or 
act  in  the  employment  they  have  chosen.  Self-employ- 

ment, one  of  the  great  ideals  of  democracy,  will  be  ad- 
vised whenever  and  wherever  possible.  In  cases  where 

this  is  not  advisable  they  must  be  so  completely  trained 
as  to  insure  for  them  the  greatest  possible  measure  of 
industrial  freedom. 

The  Smith-Sears  Act  will,  it  is  believed,  remove,  in  a 
large  measure,  the  great  danger  of  allowing  any  one 
man  or  set  of  men  to  have  the  opportunity  of  dictating 
how  another  man  shall  work,  how  much  he  shall  do,  how 
much  he  shall  be  paid,  when  he  shall  work,  when  he 
shall  not  work  and  how  long  he  shall  work.  It  is  be- 

lieved that  organized  labor  thoroughly  understands  the 
human  problem  of  retraining  the  disabled  soldiers  and 
sailors  and  that  it  can  be  depended  upon  to  make  them 
welcome  in  every  vocation  which  they  may  select  for 
their  life  work. 

The  United  States  Employment  Service 

There  is  no  doubt  as  to  the  good  which  can  be  ac- 
complished by  the  United  States  Employment  Service 

in  the  placing  of  soldiers  back  into  industry  and  the 
shifting  of  others  from  war  jobs  into  the  paths  of  peace- 

ful pursuits.  But,  as  we  have  pointed  out  before,  this 
cannot  be  accomplished  without  broad-visioned  men  in 
charge  of  the  work,  not  only  in  Washington  but  in  the 
district  branches.  Even  with  these  it  needs  close  co- 

operation between  the  manufacturers,  labor  organiza- 
tions and  the  employment  service,  for  it  must  be  remem- 
bered that  the  service  can  neither  create  men  nor  jobs, 

but  can  only  act  as  a  clearing  house  to  bring  the  men 
and  the  jobs  together. 

The  community  labor  boards  which  have  been  estab- 
lished in  various  centers  can  be  utilized  to  advantage  in 

this  work  and  can  do  much  to  assist  the  readjustment 
of  employment,  but  they  must  be  supported  by  efficient 
employment  offices  and  these  have  not  had  the  =>ipport 
they  deserve  from  headquarters.  The  former  dire/^tor 
of  the  service  is  fortunately  not  now  active  in  this  worV, 
but  there  are  indications  that  the  present  officer  has  a 
real  interest  and  a  real  understanding  of  the  work  in 
hand.  Perhaps  the  weakest  part  in  the  organization  at 
present  is  in  the  management  of  the  largest  and  most 
important  branch  office — that  of  New  York  City.  This 
office  represents  perhaps  10  per  cent,  of  the  total  work 
of  the  country  and  needs  one  of  the  strongest  men  at 
the  head  of  it.  Instead  of  this,  however,  the  former 
chief  at  Washington  began  its  disruption  before  his 
removal  and  the  work  has  gone  on  with  amazing 
rapidity. 

There  was  no  doubt  as  to  the  good  intention  of  the 
director  who  has  just  resigned;  his  past  record  is  ex- 

cellent in  every  way.  But  in  common  with  many  man- 
agers who  are  smitten  with  system  and  efficiency  he  did 

not  and  evidently  could  not  understand  that  the  prob- 
lem of  the  United  States  Employment  Service  is  a 

human  problem  and  not  one  which  can  be  measured  by 
slide  rule  or  guided  solely  by  card  indexes  and  mathe- 

matical formulas.  Theoretically  he  seemed  to  grasp  the 
idea,  and  according  to  a  recent  interview  he  was  just 
beginning  to  see  that  it  may  be  a  permanent  instead 
of  a  temporary  institution. 

The  New  York  Office 

Those  familiar  with  the  New  York  office  know,  how- 
ever, that  it  became  thoroughly  disorganized  in  the 

short  space  of  two  months;  that  the  trained  personnel 
has  been  scattered  and  that  the  esprit  de  corps  which 

was  so  noticeable  under  the  state  organization  has  al- 
most disappeared.  In  spite  of  high-aounding  phrases 

the  office  is  not  doing  its  job  with  the  same  real  effi- 
ciency and  understanding  as  before. 

There  seems  to  be  no  good  reason  why  the  various 
employment-service  offices  should  not  be  operated  by  the 
various  states  under  the  supervisions  of  the  Federal 
Employment  Service.  Local  sympathy  and  cooperation 
can  best  be  secured  in  this  way,  and  in  this  case  at  least 
a  much  better  handling  of  the  whole  matter  was  secured 
under  the  old  order.  Better  salaries  must  be  paid  how- 

ever, if  they  are  to  succeed,  and  the  best  talent  must 
be  secured  for  the  work. 
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Whatever  may  be  the  outcome,  however,  it  is  abso- 
lutely necessary  that  the  New  York  office  be  restored  to 

somewhere  near  'ts  old  standing.  This  will  be  difficult 
because  important  work  had  been  put  in  the  hands  of 
inexperienced  men.  If  the  new  director  can  see  the 
light  and  really  grasp  the  human  side  of  the  problem 
he  may  succeed.  It  is  not  a  question  as  to  his  ability; 
it  is  only  a  question  of  his  fitting  in  this  particular 

job. 
We  have  entered  on  this  particular  case  simply  be- 

cause it  is  the  most  important  office  in  the  country  and 
one  which  will  in  a  measure  be  looked  upon  as  a  model 
for  the  rest.  The  employment  service  can  be  of  great 
help  to  the  industries  of  the  country  in  many  ways. 
Every  manufacturer  should  see  that  it  serves  his  com- 

munity in  the  way  that  is  best  for  all  concerned. 

Preventing  Price  Depressions 

Although  we  have  felt  sure  that  every  precaution 
would  be  taken  to  prevent  the  disturbance  of  the  price 
of  various  products  by  the  dumping  of  large  quantities 
of  material  purchased  by  the  Army  and  Navy  for  their 
various  needs  it  is  gratifying  to  have  further  assur- 

ances from  those  in  charge  of  this  work.  In  a  recent 
speech  before  the  Chicago  Association  of  Commerce 
L.  H.  Hartman,  chief  of  the  Surplus  Property  Division 
of  the  office  of  the  director  of  Purchase  and  Storage, 
stated  that  no  secret  policy  was  to  be  pursued  and 
that  every  means  will  be  taken  to  have  all  those  in- 

terested understand  thoroughly  the  conditions  regarding 
the  sales. 

We  have  his  assurance  that  every  possible  effort  will 
be  exercised  to  avoid  business  casualties,  sudden  price 
depressions,  sudden  decrease  of  production  and  the 
consequent  disturbance  of  labor  conditions.  The  Army 
will,  so  far  as  possible,  find  a  market  for  its  surplus 
material  outside  of  the  usual  channel.  Arrangements 
have  already  been  made  for  the  disposal  of  a  large 
amount  of  their  surplus  material  to  the  Navy,  the  Post 
Office  Department,  the  Department  of  the  Interior, 
Panama  Canal,  the  Red  Cross,  the  Y.  M.  C.  A.,  the 
Emergency  Fleet  and  the  Belgian  Relief  Commission. 
Arrangements  are  also  being  made  with  the  Russian 
Bureau  of  the  War  Trade  Board  to  send  millions  of 

dollars'  worth  of  clothing  to  Siberia,  and  large  orders 
for  Montenegro,  Ecuador  and  other  foreign  countries 
are  under  consideration.  As  an  example  of  this  several 
thousand  trucks  are  being  transferred  to  the  Post  Office 
Department  and  large  quantities  of  other  material  will 
be  transferred  to  the  Forest  Service  of  the  Department 
of  Agriculture  and  to  other  Government  departments. 

Nothing  will  be  offered  for  sale  until  every  possible 
consideration  has  been  given  as  to  the  effect  such 
offering  will  have  on  normal  market  conditions  and  on 

the  maintenance  of  normal  prices  and  labor  conditions. 
Future  depreciation  is  to  be  preferred  to  upsetting  the 
present  condition. 

It  is  the  purpose  to  divert  everything  as  far  as 
possible  to  its  original  and  proper  channels  so  that 
manufacturers  need  not  regard  it  as  being  competitive. 
Wherever  practical  the  manufacturer  who  furnished  the 
article  to  the  Government  will  have  the  first  opportunity 
of  repurchasing,  so  that  none  of  his  goods  need  reach 
the  open  market  except  through  his  own  channels  and 
by  his  own  <^ales  force. 

The  Purchase  and  Storage  Division  is  well  aware 
that  after  other  wars  jobbing  or  scalping  concerns  have 
sprung  up  overnight  for  the  purpo.se  of  procuring 
Government  surplus  at  ridiculously  low  prices  and  then 
reselling  considerably  below  the  market.  This  has  al- 

ways upset  business,  and  it  is  fully  realized  that  the 
elimination  of  all  such  projects  is  highly  desirable. 
Conditions  will  not  be  allowed  to  arise  where  small 
groups  of  men  can  become  especially  familiar  with 
operations  respecting  surplus  stock  and  be  in  a  position 
to  make  huge  profits. 

Hundreds  of  Inquiries 

This  department  has  already  received  hundreds  of 
inquiries  from  concerns  throughout  the  country  that 
desire  to  purchase  material  from  it.  The  law  gives  no 
authority  to  negotiate  a  private  sale  and  all  these  requests 
must  be  denied.  The  department  has  in  each  case 
urged  the  purchase  of  the  material  asked  for  through 
regular  sources.  The  delay  in  sending  out  a  list  of 
articles  on  hand  has  been  intentional  to  some  extent,  as 
it  was  not  desired  to  rush  the  placing  of  these  goods 
on  the  market.  A  complete  inventory  of  all  supplies 
belonging  to  the  Government  is  being  taken,  and  it  is 
hoped  that  definite  information  may  be  available  about 
January  15.  When  this  information  is  at  hand  and 
careful  consideration  has  been  given  to  the  amount  of 
material  needed  by  the  Army  which  must  be  maintained 
for  some  time  the  remainder  will  be  disposed  of  in  a 
slow  and  safeguarded  manner  so  as  to  affect  as  little 
as  possible  the  regular  sources  of  supply,  as  this  de- 

partment fully  realizes  the  serious  consequences  of 
disturbing  conditions  any  more  than  is  necessary. 

Executives 
By  Rudolph  Bloom 

How  many  of  us  have  ever  stopped  to  think  why 

is  it  that  "there  is  plenty  of  room  at  the  top"  and 
why  is  it  that  a  few  of  us  lead  but  most  of  us  are 
led?  Shakespeare  tells  us  that  we  are  either  bom 
great,  achieve  greatness  or  have  it  thrust  upon  us, 
but  no  matter  how  greatness  comes  to  us  there  are 
certain  prime  qualities  we  must  possess  to  retain   it. 

Greatness  means  the  ability  to  influence  the  minds, 
works  and  affairs  of  our  fellow  beings.  A  man  may 
be  a  renowned  leader  in  constructive  work  or  he  may 
be  a  notorious  robber  chief,  but  whether  the  one  or 
the  other  he  must  possess  the  power  to  ̂ ;way  men 
to  his  purpose;  in  other  words,  an  executive.  We  may 
not  admire  a  political  boss,  but  we  must  concede  that 
he  possesses  attributes  that  make  him  a  leader  of  men, 
much  as  we  feel  that  were  his  energies  directed  by  un- 

selfish motives  he  could  be  more  useful  to  society. 
An  executive  is  a  man  who  never  wastes  time  on 

details,  but  successfully  delegates  them  to  someone 

under  him.  In  order  to  distinguish  him  from  the  "buck 
passer,"  the  word  "successfully"  is  used,  because  "buck 
passers"  dodge  responsibility  and  are  never  successful. 
The  executive  on  the  contrary  accepts  responsibility 
and  the  more  of  it  he  accepts  the  greater  executive 

he  is. 
The  executive  is  concerned  only  with  results  and  re- 

ceives credit  for  the  capable  performances  of  his 
underlings   or   censure   for   their   failures.     He   is  a 
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broad-gage  man;  he  chooses  his  own  organization  and 
stands  back  of  it,  and  if  a  member  of  it  fails  in  his 
task  he  blames  only  himself  for  not  having  chosen 
the  proper  man. 

If  the  sales  of  a  company  fall  down  it  is  the  presi- 
dent's fault  in  that  he  did  not  choose  the  right  sales 

manager,  and  in  facing  an  irate  board  of  directors  he 
will  be  a  big  enough  man  to  take  upon  himself  the 
punishment.  Or  maybe  it  is  a  shop  foreman  who  is 
taken  to  task  for  some  spoiled  work.  True  he  did  not 
himself  spoil  it,  but  he  did  not  choose  the  right  man 

to  do  the  job;  hence  his  the  blame.  If  he  is  a  "two- 
by-four"  type  of  man  he  will  try  to  shift  the  blame. 
Maybe  the  labor  in  the  shop  is  inferior.  However,  if 
he  can  obtain  results  despite  this  handicap,  all  the  more 
credit.    He  is  a  poor  workman  who  blames  his  tools. 

Dodge  Bros.,  the  automobile  builders,  were  asked 

whether  they  could  build  recuperators  for  gun  car- 
riages, a  job  which  every  other  manufacturer  had 

turned  down.  They  answered  "Yes,  what  are  they?" 
and  then  built  them.  They  carried  their  message  to 
Garcia  not  by  asking  how,  but  by  just  doing.  This 
is  another  quality  of  an  executive,  namely,  ability  to 
perform  tasks  without  asking  how  to  do  them.  It  is 

not  "How  should  the  new  factory  be  built?"  or  "Should 
I  use  a  hog-nose  or  a  diamond-point  tool  in  machining 

the  casting?"  Large  or  small  questions,  the  executive 
knows  only  one  command  and  that  is  Do! 

A  Very  Odd  Request 

The  president  of  a  large  firm  once  asked  an  appli- 
cant for  a  position  to  bring  a  baby  carriage  from 

the  former's  residence  to  his  office.  To  be  sure  an 
odd  request,  but  the  applicant  asked  no  questions,  but 
brought  the  perambulator  to  the  office  in  a  few  hours, 

together  with  a  bill  for  $6  in  taxicab  fare.  "If  that 
chap  had  asked  me  how  to  get  the  baby  carriage  into 
the  subway  he  would  not  have  got  the  job,  but  it 
was  worth  $6  to  me  to  know  that  I  was  hiring  a  man 
who  could  execute  an  order  without  asking  why  or 

how,"  were  the  president's  words. 
The  executive  has  been  reviewed  up  to  now  only 

from  the  standpoint  of  the  performance  of  duties,  which 
is  synonymous  with  his  relation  to  those  placed  over 
him.  What  must  his  relation  be  to  those  under  him? 
What  qualities  give  him  the  leadership  of  men?  He 
must  have  their  confidence  by  having  a  sound  knowledge 
of  his  trade,  profession  or  business,  but  without  a 
domineering  or  intolerant  attitude  toward  the  ideas  of 
those  he  commands.  With  his  knowledge  of  the  work 
he  can  pick  the  right  men;  then  with  his  confidence 
in  their  ability  he  stimulates  them  to  do  their  utmost. 
By  bowing  to  the  counsel  of  those  skilled  in  special 
jobs  he  does  not  lower  himself  in  the  least,  but  creates 
a  certain  pride  among  his  workers. 

Many  executives  fail  because  they  have  no  confidence 
in  their  assistants.  They  work  many  hours  each  day 
performing  trival  tasks  merely  because  they  believe  in 

that  rusty  adage,  "If  you  want  a  thing  done  well  do 
it  yourself,"  instead  of  modernizing  it  by  saying,  "If 
you  want  a  thing  well  done  choose  the  right  man  to  do 

it  for  you."  A  young  man  employed  as  assistant  to 
a  production  manager  of  a  large  firm  told  his  manager 

he  was  "going  to  the  mat"  with  the  purchasing  de- 
partment   regarding    some    difficulty.      The    manager 

merely  replied:  "Do  whatever  you  think  is  right  and 
I'll  back  you  to  the  limit."  This  statement  implied 
that  the  assistant  knew  his  job,  and  that  the  manager 
placed  implicit  confidence  in  his  actions,  and  also  that 
if  a  mistake  were  made  the  executive  would  shoulder 
the  responsibility.  One  can  easily  realize  the  feeling 
of  loyalty  engendered  by  such  a  policy. 

To  be  successful  in  managing  men  one  must  possess 
personality  that  creates  in  the  subordinate  a  desire 
to  do  his  chief  a  personal  favor.  An  executive  who 
acts  on  the  theory  of  results  by  blind  discipline  is  a 
Prussian.  His  workers  are  ruled  by  fear  and  they 
work  mechanically.  Familiarity  breeds  contempt,  but 
courteous  treatment,  together  with  the  proper  degree 
of  personal  warmth,  will  win  anybody.  Merely  being 
courteous  and  cold  at  heart  is  the  incorrect  attitude. 

How  often  do  we  see  subordinates  shifting  uneasily 
under  the  cold  scrutiny  of  a  fish-blooded  boss !  I  recol- 

lect two  superiors,  one  of  whom,  although  thoroughly 
fair  and  conscientious,  would  allow  you  to  stand  at  his 
desk  for  several  minutes  before  he  would  deign  to 
look  up,  and  the  other  who  no  matter  how  busy  or 

harassed  always  bade  you  a  pleasant  "Good  morning" 
and  asked  you  to  sit  down. 

Both  were  capable  executives,  but  the  subordinates 
of  the  kindly  man  were  his  friends,  and  their  loyalty 

to  him  was  personal  as  well  as  dutiful.  The  cold- 
blooded man  achieved  results,  to  be  sure,  but  those 

under  him  subconsciously  hated  him. 
One  may  be  just  a  section  boss  over  a  gang  of 

"hunkies"  or  a  president  of  a  railroad,  but  the  essence 
of  good  executive  ability  is  the  same  in  either  case. 
Have  confidence  in  yourself,  in  those  over  you  and  in 
those  under  you ;  let  your  relations  with  employer  and 
employed  be  firm  but  tempered  by  the  milk  of  human 
kindness,  and  even  if  you  do  not  reach  the  heights 

of  fame  or  power  you  will  have  the  satisfaction  of  do- 
ing and  causing  others  to  willingly  do  for  you. 

Accurately  Spaced  Drilled  Holes 
By  Willbub  L.  Coble 

I  recently  discovered  a  method  of  spacing  drilled  holes 
which  combines  to  some  degree  the  accuracy  of  the 

button  method  of  locating  with  the  speed  of  the  drill- 
ing machine. 

The  centers  are  located  with  the  buttons  in  the  regu- 
lar way  and  a  hardened-steel  plate  with  a  hole  lapped  to 

fit  the  buttons  nicely  is  then  clamped  to  the  work  with 
the  hole  fitting  over  each  button  in  turn.  After  the 
plate  is  securely  clamped  the  button  that  located  it  is 
removed  and,  using  the  plate  as  a  jig,  the  hole  is  started 
with  a  drill  of  the  same  size  as  the  hole  in  the  plate. 

Slip  bushings  may  be  made  for  holes  smaller  than  the 
buttons,  while  for  larger  holes  special  buttons  must  be 
made,  but  if  there  is  much  of  this  work  to  be  done  the 
time  saved  by  this  method  will  warrant  this  extra  work. 

It  is  desirable  after  starting  a  hole  to  drill  it  through 
with  a  slightly  smaller  drill  and  finish  it  vdth  a  rose 
reamer  that  accurately  fits  the  hole  in  the  jig  plate  or 

one  of  the  bushings.  With  a  little  ingenuity  combina- 
tions of  special  buttons  and  bushings  may  be  made  to 

cover  a  wide  range  of  work,  and  while  the  time  saving 
at  first  may  not  be  appreciable,  as  the  stock  of  special 
tools  accumulates  the  saving  will  become  more  apparent. 
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The  General  Motors  Corporation  hasi 
brought  out  two  new  tractor  models, 
one  known  as  model  A,  which  will  cost 
$900  and  the  other  model  D,  which  is 
priced  at  J450.  It  is  expected  that 
about  10,000  tractors  of  this  model  will 
be  turned  out  during  the  next  four 

months.  The  company's  ultimate  ca- 
pacity will  be  in  excess  of  100,000  trac- 

tors a  year.  To  take  care  of  this  trac- 
tor the  General  Motors  Corporation  is 

building  a  large  plant  at  Janesville, 
Wis. 

The  Zenith  carburetors  used  on  the 

Hispano-Suiza  motors  are  equipped 
with  a  manually  operated  barometric 
control  called  the  altimeter,  by  the  use 
of  which  the  mixture  can  be  main- 

tained at  the  best  proportions  of  air 
to  fuel  in  order  to  obtain  the  best  pos- 

sible motor  performance  at  various  al- 
titudes. The  actual  function  of  this 

attachment  is  to  vary  the  pressure  in 
the  float  chamber  which  changes  the 
amount  of  gasoline  fed  to  the  motor. 

French  auto-truck  manufacturers 
made  considerable  progress  during  the 
war  in  the  development  of  variable 
venturi-tube  carburetors  without  spring 
air  valves  or  other  moving  parts.  Back- 

firing when  using  a  lean  mixture  is 
prevented  by  automatically  covering 
the  jet  when  the  throttle  is  opened. 
When  the  gasoline  level  goes  down  in 
the  carburetor  bowl,  the  balance  is  re- 

stored by  having  the  suction  of  the 
motor  intake  lift  the  cover  from  the 
jet  until  the  carburetor  bowl  is  re- 

filled. This  of  course  refers  to  a  sur- 
face carburetor. 

A  noninflammable  gas,  officially 

termed  "argon,"  for  the  use  of  bal- 
loons and  dirigibles  has  been  discov- 
ered, which  will  eliminate  the  hazard 

of  fire  and  explosion  that  always  has 
accompanied  balloon  operations  where 
hydrogen  gases  have  been  used.  The 
gas  from  which  argon  is  obtained 
ccmes  from  wells  at  Petrolia,  Tex., 
ovraed  by  the  Lone  Star  Gas  Co.  A 
pipe  94  miles  long  is  proposed  to  be 
laid  from  the  wells  to  a  plant  at  North 
Forth  Worth,  where  the  gas  will  be 
compressed  into  cylinders  for  ship- 

ment to  the  balloon  fields.  The  cost  of 
this  plan  is  estimated  at  $2,000,000. 

The  New  York  automobile  show  will 
be  held  in  Madison  Square  Garden  and 
the  Sixty-Ninth  Regiment  Armory 
Feb.  1  to  15.  The  passenger  cars  will 
be  shovm  Feb.  1  to  8  and  ti-ucks  Feb. 
10  to  15.  Interest  in  the  show  on  the 
part  of  the  automobile  manufacturers 
is  running  high  and  the  local  dealers 

have  been  assured  that  the  various 
makes  of  cars  exhibited  will  be  the 
latest  type.  In  all  probability  the  show 
this  season  will  reveal  many  novel  de- 

signs and  features  of  construction  as 
the  direct  result  of  the  war.  This  ap- 

plies especially  to  cars  of  the  com- mercial type. 

Owing  to  the  wide  difference  of 
opinion  in  the  steel  trade  in  regard 
to  prices  the  quick  action  of  some  of 
the  steel  producers  to  adopt  the  sug- 

gested reduction  in  steel  prices  came 
as  a  surprise  to  the  buying  trade,  the 
belief  being  that  producers  would  en- 

deavor to  maintain  Government  prices 
as  long  as  possible.  One  argument  ad- 

vanced in  favor  of  the  reduction  is 
that  a  lowering  of  prices  will  set  a 
good  example  to  the  sellers  of  other 
commodities,  which  will  help  the  mar- 

ket and  vitalize  business.  On  the  other 
hand  it  may  have  the  opposite  effect 
if  it  is  taken  to  indicate  further  re- 
duction. 

M.  Maurice  Houdaille,  a  French  in- 
ventor, invented  an  adjustable  car  sus- 
pension to  secure  the  same  comfort  in 

an  automobile  whether  the  load  be  the 
minimum  of  one  passenger  or  maxi- 

mum of  five  or  six.  The  general  idea 
of  this  invention  is  to  increase  the  stiff- 

ness of  the  springs  as  the  load  is  in- 
creased. The  result  is  obtained  by  us- 

ing an  elongated  groove  instead  of  the 
eye  at  each  end  of  the  rear  springs 
and  moving  the  eyebolts  with  a  lever 
or  wheel  mechanism  to  the  desired  po- 

sition. With  a  minimum  load  the  bolts 
are  at  the  other  extremities  of  the 

rear  spring  grooves,  and  as  passen- 
gers are  added  the  bolts  are  brought 

closer  together;  that  is  to  say,  nearer 
to  the  axle,  thus  stiffening  the  spring. 
The  experimental  work  was  carried  out 
on  a  five-passenger  Renault  touring 
car,  moving  the  bolts  in  five  positions 
corresponding  to  the  number  of  passen- 

gers. The  links  by  which  the  eyebolts 
are  operated  are  carried  inside  the 
frame  members,  do  not  change  the  ap- 

pearance of  the  car  and  are  connected, 

to  a  lever  placed  near  the  driver's 
right  hand. 

A  glimpse  into  the  airplane  industry 
of  the  future  would  reveal  three  groups 

of  airplanes,  namely,  pleasure  planes 

(single-passenger  and  two  or  more 

passenger,  or  touring) ;  commercial 

planes  (passenger,  mail  and  cargo 

carrying),  and  military  planes  (fight- 
ing and  day  and  night  bombing). 

Owing  to  the  high  cost  of  manufacture 

and  maintenance,  pleasure  airplanes 

present  the  same  problems  now,  which 

have  been  so  successfully  solved  by 
Mr.  Ford  for  the  automobile  field. 
From  the  construction  point  of  view 
the  future  pleasure  airplane  will  re- 

quire an  absolutely  sure-acting  auto- 
matic stabilizer  and  a  device  to  elimi- 

nate the  dangers  of  landing.  The  com- 
mercial airplane  is  already  in  its  trial 

period.  The  cost  of  operating  a  mail- 
carrying  airplane  is  computed  by  the 
United  States  Post  Office  to  be  35Jc. 
a  mile.  Without  doubt  the  commercial 
airplane  will  be  successfully  developed 
by  the  Government  or  by  one  of  our 
big  corporations,  keeping  pace  with 
which  will  be  the  mapping  out  of  air 
routes,  the  erection  of  wireless  signal 
stations,  the  establishment  of  harbors 
and  landing  places,  etc.  The  military 
planes  have  made  remarkable  progress 
during  the  war  and  their  future  de- 

velopment will  be  bound  up  with  that 
of  the  pleasure  and  commercial  planes. 
Some  of  the  difficulties  to  be  overcome 
are  a  more  efficient  engine  than  the 
gasoline  motor,  a  more  efficient  con- 

struction and  form,  a  new  propulsion 
mechanism  and  more  improved  safety 
devices. 

A  low-priced  and  most  successful 
airplane,  which  is  supposed  to  be  equiv- 

alent to  a  Ford  car,  has  been  pro- 
duced by  Capt.  James  V.  Martin.  Dis- 

tinctive features  of  this  machine  arc 
the  retractable  chassis,  which  folds  up 
like  a  bird  folds  its  legs  when  in 
flight;  the  K-bar  trussing  to  reduce 
the  head  resistance  by  eliminating 
struts  and  wires,  and  the  wing-end  ail- 

erons having  the  advantage  that  they 
do  not  impair  the  efficiency  of  the  aero- 

foil to  which  they  are  attached.  The 
ailerons  have  a  symmetrical  double 
convex  surface  operated  by  means  of  a 
sliding  rod  running  through  the  upper 
plane.  The  sliding  movement  of  the 
rod,  acting  on  a  collar  attached  to  the 
ailerons  and  having  a  spiral  keyway 
through  which  a  pin  from  the  rod 
projects,  causes  a  rotary  movement  of 
the  ailerons,  doing  away  with  all  ex- 

posed members  generally  used  in  the 
operation  of  ailei'ons.  The  upper  plane 
has  a  15-ft.,  the  lower  a  17-ft.  lli-in. 
span,  with  a  chord  for  both  planes  3  ft. 
6  in.,  having  neither  stagger  nor  di- 

hedral. The  fuselage  has  an  over-all 
length  of  10  ft.  iOi  in.  with  a  maxi- 

mum depth  of  3.6}  in.  The  airplane 
is  driven  by  an  air-cooled  two-cylinder 
opposed  "Gnat"  ABC  motor,  devel- 

oping 45  hp.  at  19.50  r.p.m.,  having  a 
fuel  consumption  of  0.56  lb.  per  horse- 

power hour.  The  total  weight  of  the 
machine  is  350  lb.,  with  sufficient  fuel 
for  a  flight  of  two  hours.  The  selling 
price  is  proposed  to  be  $2000. 
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Sparks  from  -the 
Market  in  Argentina  for 

American  Railroad 

Equipment 
A  Number  of  Extensions  to  Be  Con- 

structed Which  Will  Amount  to  a 

Cost   of    About    Seventy-Five 
Million  Dollars 

The  complete  systems  of  railroads  in 
the  republic  of  Argentina  is  of  36,003 
kilometers  and  same  is  divided  as  fol- 

lows: 21,312  kilometers  of  wide  gage 
of  1676  mm.  (6  ft.  5  in.);  2838  kilo- 

meters of  medium  gage  of  1435  mm. 
(4  ft.  9J  in.),  and  11,686  kilometers  of 
1000  mm.  (3  ft.  4  in.). 
The  Argentinian  government  owns 

and  manages  6320  kilometers,  which  is 
almost  8  per  cent,  of  the  total  of  36,003 
kilometers  of  railroads.  The  respective 
department  which  runs  this  part  of  the 
system  of  the  government  is  known 

as  the  "Administraccion  de  los  Ferro- 
carriles  del  Estado,"  and  same  is  in 
charge  of  an  administrator  who  pre- 

sides over  the  board  composed  of  a 
chief  engineer,  chief  of  exploitation 
and  an  auditor  general.  The  adminis- 

trator is  appointed  by  the  president  of 
the  republic  subject  to  the  approval  of 
the  International  Senate.  The  other 
employees  are  appointed  by  the  admin< 
istrator. 

Every  one  of  the  various  systems  of 
railroads  in  the  Argentinian  republic  is 
under  the  control  of  the  "Direccion 
General  de  Perrocarriles"  (Argentinian 
Administration  of  Railroads),  at  the 
head  of  which  must  be  an  Argentinian 
engineer,  who  is  under  the  direct  super- 

vision of  the  minister  of  public  works. 
During  the  last  four  and  one-half 

years  none  of  the  railroads  in  Argen- 
tina have  been  able  to  receive  materials, 

and  at  present  are  in  great  need  of 
all  the  various  articles  used  in  such  en- 

terprises. It  is  estimated  that  during 
the  two  coming  years  the  importation 
of  these  materials  into  the  republic  will 
amount  to'more  than  one  hundred  mil- 

lion dollars,  and  same  will  be  used  ex- 
clusively to  replace  all  that  which  has 

been  used  up  and  for  accumulation  of 
the  indispensable  reserve  stock. 

A  number  of  extensions  will  have  to 
be  constructed,  and  if  those  of  the 
greatest  urgency  are  taken  into  consid- 

eration it  will  be  not  less  than  3000 
kilometers  and  will  amount  to  a  cost  of 
about  $75,000,000.  Of  this  amount  75 
per  cent,  will  be  expended  for  the  ac- 

quisition of  materials. 
The  Argentinian  railroads  have  pur- 

chased heretofore  95  per  cent,  of  their 
materials  in  Europe,  especially  in  Eng- 

land, Germany  and  Belgium,  but  as 
these  countries  will  no  doubt  have  to 
give  some  very  close  attention  for  some 
years  to  come  to  their  own  necessities 

at  home,  it  is  therefore  obvious  that 
the  American  manufacturers  should  be- 

come acquainted  with  the  character- 
istics of  such  an  important  market  in 

order  to  be  able  to  introduce  into  Ar- 
gentina American  products. *     *     * 

Employment  for  Ship  Workers 
The  Newark  Bay  Shipyard  at  Port 

Newark,  N.  J.,  is  offering  employment 
to  a  large  number  of  men  in  shipbuild- 

ing. It  has  established  a  school  for 
training  workmen,  who  receive  about 
50  cents  an  hour  during  training  in 
various  branches  of  shipbuilding,  such 
as  bolting-up,  drilling  and  reaming,  riv- 

eting, chipping,  and  caulking.  One 
thousand  men  a  month  have  been 
graduated  from  the  school,  after  which 
they  receive  from  50  cents  to  80  cents 
an  hour,  and  on  piecework,  it  is  said, 
from  $7  to  $15  a  day,  depending  upon 
the  trade  which  they  follow. 
Employment  is  offered  to  men  of  the 

Army  and  Navy  who  have  received 
their  discharge  as  well  as  other  unem- 

ployed men,  and  whether  they  have 
worked  in  a  shipyard  or  not,  through 
the  methods  of  training,  in  four  to  six 

weeks'  time  they  can  become  skilled 
workmen. 

The  Wellman-Seaver-Morgan  Co., 
Cleveland,  Ohio,  has  opened  a  San 
Francisco  office  at  415-417  Rialto  Build- 

ing in  charge  of  Norman  S.  Ross. 

Morris  L.  Cooke,  Horace  K.  Hath- 
away, Boyd  Fisher,  Clyde  L.  King, 

Keppele  Hall  and  John  H.  Williams 
have  opened  an  office  as  consulting  en- 

gineers in  the  Finance  Building,  South 
Penn  Sq.,  Philadelphia,  Penn. 

The  Skelton  Sales  Co.,  Syracuse,  N. 
Y.,  will  change  its  name  to  Skelton  Tool 
Co.  and  will  increase  its  capital  stock 
to  $100,000.  It  has  purchased  the  plant 
of  the  Will  &  Baumer  Co.,  Syracuse, 
and  will  move  to  the  new  location  about 
Feb.  1. 

The  Shepard  Electric  Crane  and 
Hoist  Co.  has  opened  an  office  in  the 
new  Lexington  Building,  Baltimore, 
Md.  This  office  will  be  in  charge  of 
Norman  P.  Farrar,  who  for  a  number 
of  years  has  been  district  manager  of 
the  Philadelphia  territory. 

The  F.  L.  Schmidt  Co.,  manufacturer 
of  envelope  and  special  machinery,  11th 
Ave.  end  21st  St.,  New  York,  by  the 
action  of  the  stockholders  of  the  cor- 

poration and  through  a  provision  of 
the  general  corporation  law  of  the 
State  of  New  York  has  changed  its 
name  to  F.  L.  Smithe  Machine  Co.,  Inc. 

Engineers'  Club  of  Philadelphia  to 
Hold  Interesting  Meeting 

The  Engineers'  Club  of  Philadelphia, 
1317  Spruce  St.,  Philadelphia,  Penn., 
will  hold  its  regular  monthly  meeting 
on  Tuesday,  Jan.  21,  1919,  at  Wither- 

spoon  Hall.  A  paper  entitled  "War 
Aviation  in  Retrospect,  Commercial 

Aviation  in  Prospect,"  by  G.  Douglas 
Wardrop,  editor  of  the  AerwX  Age 
Weekly,  will  be  read.  This  paper  will 
be  illustrated  with  motion  pictures. 

Mr.  Wardrop  will  speak  of  his  ex- 
periences in  France,  Belgium  and  Eng- 

land during  the  summer  of  1918,  at 
the  time  when  the  aerial  activities  of 
the  Allies  were  at  their  height;  his 

participation  in  distance  bomb-raiding 
exploits;  his  observations  of  some 
thrilling  aerial  battles  and  something 
of  trench  warfare  on  the  Belgian 
front;  his  opportunities  to  study  manu- 

facturing methods  in  England  and 
France,  to  review  their  plans  for  the 
commercial  development  of  aviation 
and  to  discuss  the  subject  with  many 
authorities  in  France  and  England. 

The  members  of  the  club  and  of  af- 
filiated societies  are  privileged  to  in- 

vite ladies  to  the  meeting. 
Following  is  a  schedule  of  the  Tues- 

day-noon luncheons  up  to  and  includ- 
ing Feb.  4,  1919:  Jan.  14,  Col.  James 

B.  Curtis,  president  of  the  American 

Manganese  Bronze  Co.,  "The  Legal 
Engineer;"  Jan.  21,  Lieut.-Col.  E.  B. 
Morden,  U.  S.  A.,  constructing  quar- 

termaster, Philadelphia,  "The  Con- 
struction Division  of  the  Army;"  Jan. 

28,  P.  H.  W.  Ross,  president  of  the 

National  Marine  League,  "Public  Par- 
ticipation In  Maritime  Development;" 

Feb.  4,  William  S.  Twining,  director  of 
the  Department  of  City  Transit,  Phila- 

delphia, "Financing  City  Improve- 

ments." 

*     *     * 

Tin  Imports  In  October 
Imports  of  metallic  tin  in  October 

were  14  per  cent,  less  than  in  August, 
decreasing  from  5156  tons  to  4443  tons. 
Only  50  tons  of  ore  were  received  as 
against  683  in  September.  Pig  tin 

dropped  from  10,500,000  lb.  in  Septem- 
ber to  10,00t),000  lb.  in  October.  This 

decrease  occurred  in  shipments  from 
the  Dutch  East  Indies  and  from  Hong- 

kong, while  England  and  the  Straits 
each  registered  an  increase. 

For  the  10  months  ending  Oct.  31, 

1918,  imports  of  metallic  tin  amounted 
to  64,723  tons  as  against  60,432  tons 
in  the  corresponding  period  of  1917. 
Shipments  this  year  from  the  Straits 
Settlements  and  from  Hongkong  are 
much  heavier  than  in  1917,  while  ship- 

ments from  England  and  from  the 
Dutch  East  Indies  are  much  lighter. 
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Worlds  Industrial  Forde  ̂ Sf  5^r 
New  Association  Incorporated  In 

Dayton,  Ohio 
The  Tool  Manufacturers'  Association 

of  Dayton,  Ohio,  was  incorporated  un- 
der the  laws  of  the  state  of  Ohio  on 

Dec.  16,  1918,  with  a  charter  member- 
ship of  30  manufacturers,  and  the  fol- 

lowing officers  were  elected:  O.  Gar- 
rison, Garrison  Machine  Works,  presi- 

dent; J.  S.  Kepler,  Automatic  Machine 
Co.,  vice  president;  E.  F.  Moore,  Moore- 
Eastwood  Manufacturing  Co.;  treas- 

urer. These  officers,  together  with  W. 
H.  McBarron,  McBarron-Mitchell  Tool 
and  Manufacturing  Co.,  and  Lee  A. 
Jones,  Vulcan  Tool  Co.,  constitute  the 
board  of  trustees.  Charles  W.  Saffell 

has  been  employed  as  secretary  of  the 
association  with  an  office  at  1200  U.  B. 
Building. 

The  purpose  of  the  association  is  the 
maintaining  of  the  present  high  stand- 

ard of  efficiency  which  has  been  de- 
veloped in  the  industry  in  Dayton  and 

also  by  educational  propaganda  to  bet- 
ter inform  the  trade  of  the  large  re- 

sources which  are  available  in  the  tool 
industry  in  that  city. 

Lieut.  J.  B.  Howell  has  been  mus- 
tered out  of  the  Artillery  Service  and 

has  rejoined  the  Bound  Brook  Oil-less 

Bearing   Co.   in   his  former  position. 

Hugo  Burgmann,  formerly  secretary 
and  general  manager  of  the  Batavia 
Shell  Co.,  Batavia,  N.  Y.,  has  been 
elected  general  manager  of  the  Beaver 
Tool  and  Machine  Co.,  Newark,  N.  J. 

J.  J.  McKee,  formerly  New  York 
manager  of  the  C.  A.  Dunham  Co., 
Marshalltown,  Iowa,  has  left  the  com- 

pany to  take  up  his  work  with  the  Ma- 
chinery Utilities  Co.,  501  Fifth  Ave., 

New  York. 

A.  M.  JoRALEMON  has  been  appointed 
purchasing  agent  of  the  American 
Ever  Ready  Works  of  the  National 
Carbon  Co.,  Inc.,  Long  Island  City,  N. 
Y.,  to  succeed  J.  W.  Voorhis,  who  re- 

signed recently. 

G.  J.  Keller  has  recently  become  a 
member  of  the  sales  force  of  the  Knox- 

Andresen  Co.,  Pittsburgh,  Penn.,  hav- 
ing been  formerly  associated  with  the 

Westinghouse  Electric  and  Manufac- 
turing Co.,  Pittsburgh. 

Percy  A.  McKitterick,  for  20  years 
with  the  Saco-Lowell  Shops  and  the 
Lowell  Machine  Shop,  has  left  to  be- 

come assistant  treasurer  of  the  Parks- 
Cramer  Co.,  Fitchburg,  Mass.  The 
Parks-Cramer  Co.  is  a  recent  consoli- 

dation of  two  well-known  firms,  the  G. 

M.  Parks  Co.,  of  Fitchburg,  Mass.,  and 
the  Stewart  W.  Cramer,  Charlotte. N.  C. 

George  S.  Blakenhorn  has  resigned 
from  the  American  International  Ship- buildmg  Corporation  as  engineer  of 
steam  machinery  and  has  gone  to  the 
Wilson-Snyder  Pumping  Machinery  Co. 
as  engineer  of  the  Philadelphia,  Penn., district. 

P.  E.  Francis,  who  has  in  the  past 
conducted  a  railroad  and  industrial 
equipment  business  under  the  name 
of  and  in  conjunction  with  Edward 
Jobbins,  has  severed  his  connection 
with  Mr.  Jobbins  and  his  business  in 
the  future  will  be  conducted  under  the 
name  of  P.  E.  Francis  &  Co.,  Marquette 
Building,  Chicago,  111. 

Horace  N.  Trumbull,  who  re- 
cently received  his  discharge  from  the 

Engineers  Officers'  Training  School  at 
Camp  A.  A.  Humphries,  Va.,  has  been 
appointed  advertising  manager  of  the 
Wellman-Seaver-Morgan  Co.,  Cleve- 

land, Ohio.  Before  entering  the  service 
Mr.  Trumbull  was  advertising  manager 
of  the  SKF  Ball  Bearing  Co.,  Hart- 

ford, Conn. 

Dates  of  Automotive  Meetings, 
Shows  and  Conventions 

Readers  of  the  American  Machinist 

should  preserve  the  following  informa- 
tion for  future  reference,  as  it  gives 

the  dates  of  meetings  of  the  Society 
of  Automotive  Engineers,  motor  shows, 
tractor  shows  and  conventions  to  be 

held  during  the  year  1919: 

S.  A.  E.  MEETINGS 
Feb.  4-6. — New  York.  Winter  meeting. 

Society  of  Automotive  Engineers,  Engineer- 
ing Societies'  Building. Feb.  6. — Victory  dinner,  Hotel  Aster,  New 
York.  ' 

Feb.  5. — Minneapolis  Section,  S.  A.  E., 
Hotel  Radisson.     "Radiator  Cooling  Fans." Mar.  5. — Minneapolis  Section.  S.  A.  E., 
Hotel  Radisson.  "Tractor  Service  and 

Sales." 

Apr.  2. — Minneapolis  Section.  S.  A.  E., 
Hotel  Radisson.  "Implements  Designed  for 
Tractor  Belt  Power  and  Their  Character- 

istics." 
MOTOR  SHOWS 

Jan.  11-18. — Los  Angeles,  Cat  Automo- 
tive Exposition. 

Mar.  1-8. — Detroit,  Mich.  Detroit  Auto- 
mobile Dealers'  Association.  H.  H.  Shuart, manager. 

Jan.  24-30. — Milwaukee.  Wis.  Eleventh 
annual  meeting,  Milwaukee  Automobile 
Dealers,  Inc.,  Auditorium.  Bart  J.  Ruddle, manager.  _ 
Jan.  25-Feb.  1. — Chicago.  Passenger cars,   Coliseum.  „  ,        „ 
February. — Grand  Rapids,  Mich.  Grand 

Rapids  Automobile  Business  Association. E.  T.  Conlon,  manager.  ,  „     „     , 

Feb  1-15 — New  York.  Automobile  Deal- 
ers' Association.  Charles  A.  Stewart,  man- 

ager. Hotel  Woodward,  Broadway  and  66th Street.  „      ,         ,.,  ,• 

Feb     3-5. — Chicago.      Trucks,    Coliseum. 
Feb  15-22. — Louisville.  Ky.  Louisville Auto   Dealers'   Association.  ^,     t     a    » 
Feb  15-22. — Newark,  N.  J.  N.  J.  Auto 

Exhibition   Co.     Claude  Holgate,   manager. 

Feb.    15-22. — Minneapolis,   Minn.     Minne- 

(Continued  on  page  92) 

Difference  Between  War- 
Risk  In.su ranee  and 

Compensation 
Secretary  Glass  Says  It  b  Not  NecM- 
sary  to  Prove  Dependency  to  Collect 
Insurance,  but  Proof  Is  Required 

in  Compensation  Cases 

Considerable  confusion  and  much 
misunderstanding  seem  to  prevail 
among  the  relatives  and  beneficiaries 
of  men  in  the  military  and  naval  serv- 

ice as  to  their  rights  under  the  war- 
risk  insurance  act.  Many  mothers  and 
fathers  named  as  beneficiaries  of  the 
Government  insurance  applied  for  by 
their  sons  have  gained  the  impression 
that  they  must  prove  dependency  in 
order  to  receive  payments  of  insur- 

ance. This  is  an  entirely  erroneous 
impression,  probably  due  to  a  confu- 

sion of  the  insurance  and  compensation 
provisions  of  the  act  of  Congress  of 
Oct  6,  1917,  and  to  a  mistaken  as- 

sumption that  the  terms  "insurance" 
and  "compensation"  are  used  inter- 

changeably, whereas  they  represent 
two  separate  and  distinct  benefits. 

Insurance  is  payable  regardless  of 
any  dependency,  and  a  beneficiary  des- 

ignated in  an  application  for  Govern- 
ment insurance,  if  within  the  permitted 

class  of  spouse,  child,  grandchild,  par- 
ent, brother  or  sister,  is  entitled  to 

receive  the  insurance  in  monthly  in- 
stallments without  proving  any  de- 

pendency upon  the  insured. 
Compensation,  however,  which  is 

separate  and  apart  from  insurance  and 

takes  the  place  of  the  pensions  pro- 
vided under  the  old  pension  system,  is 

payable  only  to  a  vrife,  child,  depend- 
ent mother  or  dependent  father  of  a 

man  who  is  disabled  or  dies  as  a  re- 
sult of  injury  suffered  or  disease  con- 

tracted in  the  line  of  duty  while  em- 

ployed in  the  active  service.  Compen- 
sation may  be  payable  in  addition  to 

insurance,  but  a  mother  or  father  must 
prove  actual  dependency  in  order  to 
receive  monthly  payments  of  compen- 

sation, although  they  will  receive  the 
insurance  in  monthly  installments  if 
named  as  the  beneficiary  thereof 
whether  they  are  dependent  or  not. 

No  dependency  need  be  shown  by  any 
beneficiary  in  order  to  receive  the  Gov- 

ernment   insurance,    but   a    mother    or 

father   must   prove   actual   dependency 
upon  their  deceased  son  for  the  neces- 

saries of  life  in  order  to  receive  the  ad- 
ditional payment  of  compensation. 

*     *     * 
Buys  Acreage  for  Huge  Plant 
The  Standard  Steel  Tube  Co.,  Toledo, 

Ohio,  has  purchased  40  acres  of  land 
in  the  outskirts  of  Toledo  and  will  be- 

gin the  construction  of  the  plant  and 
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homes  for  workers  as  soon  as  the 
ground  can  be  broken  in  the  spring. 
It  is  stated  that  the  project  will  entail 
the  expenditure  of  more  than  a  half 
million  dollars. 

In  addition  to  a  huge  factory  with 
a  capacity  equal  to  three  or  four  times 
that  of  its  present  plant  a  civic  center 
and  housing  plan  for  employees  is  to 
be  included. 

Seven  acres  of  the  site  is  in  timber 
and  it  is  purposed  to  turn  this  into  a 
park  for  the  employees.  A  civic  cen- 

ter having  a  library  and  a  motion- 
picture  theater  are  features  of  the 
plan.  Twelve  acres  are  to  be  platted 
and  homes  erected  for  workers. 

(Continued  from  page  91) 
apolis  Auto  Trade  Association.  Walter  B. 
Wilmot,   manager. 

Feb.  17-22. — Des  Moines,  Iowa.  Tenth 
annual  meeting,  Des  Moines  Automobile 
Dealers'  Association.  C.  G.  Van  Vliet,  man- 
ager. 
Feb.  15-22.— Albany,  N.  Y.  Albany 

Automobile  Dealers'  Association.  State 
Armory. 

Feb.  17-24. — Passenger  cars;  Feb.  24-27, 
trucks.  South  Bethlehem,  Penn.  Lehigh 
Valley  Auto  Shows  Co.  J.  L.  Elliott,  man- 
ager. 

Feb.  24-Mar.  1. — Kansas  City,  Mo.  Kan- 
sas City  Motor  Dealers'  Association.  E.  E. Peake.  manager. 

March. — Great  Falls,  Mont.  Montana 
Automobile    Distributors'    A.ssociation. 

March. — Philadelphia,  Penn.  Philadel- 
phia Automobile  'Trade  Association.  Pas- senger cars. 

Mar.  3-8. — Columbus,  Ohio.  Columbus 
Automobile  Show  Co.,  Memorial  Building. 
W.   W.   Freeman,   manager. 

Mar.  3-8.— Buffalo,  N.  Y.  Buffalo  Auto- 
mobile Dealers'  Association. 

Mar.  1-10. — San  Francisco,  Calif.  Mo- 
tor Car  Dealers'  Association.  G.  A.  Wahl- 

green,   manager. 
Mar.  10-15.- — Syracuse,  N.  Y.  Syracuse 

Automobile  Dealers'  Association.  Harry  T. Gardner,  manager. 
Second  or  third  week  March. — St.  Louis, 

Mo.  St.  Louis  Auto  Manufacturers  and 
Dealers'  Association.  Robert  E.  Lee,  man- 
ager. 
Mar.  15-22.  —  Boston.  Mass.  Boston 

Automobile  Dealers'  Association.  Chester 
I.  Campbell,  manager. 
Mar.  22-29,  passenger  cars ;  Apr.  1-5, 

trucks,  Brooklyn.  Brooklyn  Motor  Vehicle 
Dealers'  Association.  I.  G.  Kirkham, manager. 

Third  week  March. — Trenton,  N.  J.  Tren- 
ton Auto  Trade  Association.  John  L. 

Brock,  manager. 
March. — Pittsburgh  Automobile  Dealers' Association  of  Pittsburgh.  John  J.  Bell, 

manager. 
March. — Utica,  N.  Y.  Utica  Motor  Deal- 

ers' Association.  W.  W.  Garabrant,  man- 
ager. 

Feb.  15-22. — Cleveland,  Ohio.  Cleveland 
Auto  Show  Co.     Fred  H.  Caley,  manager. 
Apr.  5-12.- — -Montreal.  Can.  —  National 

Motor  Show  of  Eastern  Canada,  Victoria 
Rink.     T.  C.  Kirby,  manager. 
Not  Decided.. — Bridgeport.  Conn.  Aus- 

pices of  City  Battalion.  B.  B.  Steiber,  man- 
ager. 

Not  Decided. — Harrisburg,  Penn.  Har- 
risburg  Motor  Dealers'  Association.  J. Clyde  Myton,    manager. 

Not  Decided. — Hartford,  Conn.  Hartford 
Automobile  Dealers'   Association. 

Not  Decided. — -Indianapolis,  Ind.  Indian- 
apolis Auto  Trado  .-Vssociation.  John  B. 

Orm:in,  manager. 
Feb.  10-15. — Kansas  City,  Mo.  Kansas 

City  Motor  Dealers'  Association.  B.  E. Peake,  manager. 
TRACTOR    SHOWS 

Feb.  10-15. — Kansas  City,  Mo.  Fourth 
Annual  Tractor  Show.  Sweeney  Building, 
Kansas  City  Tractor  Club.  Guy  H.  Hall, 
E-ec^retary. 

Feb.  18-22.— Wichita.  Kan.  Annual  Mid- 
West  Tractor  .•'nd  Thresher  Show.  Wichita Tractor   and   Thresher   Club.      Forum. 

CONVENTIONS 

Feb.  4-6. — New  York.  Meeting.  Society Automotive  Engineers. 
Feb.  25-28. — New  York.  Sixteenth  annual 

convention.  American  Road  Builders'  As- 
sociation. 

John  B,  Palizza,  late  secretary  of 
the  Langelier  Manufacturing  Co.,  Ar- 

lington, Cranston,  R.  I.,  died  on  Dec. 
25,  1918. 

J.  F.  Reno  died  on  Dec.  19,  1918, 
from  influenza,  followed  by  pneumonia. 
Mr.  Reno  was  chief  engineer  of  the  Root 

&  Van  Dei-voort  Engineering  Co.,  East 
Moline,  111.,  and  had  been  with  this 
company  for  the  past  12  years. 

Charles  W.  Isbell,  chairman  of  the 
board  of  directors  of  the  Isbell-Porter 
Co.,  manufacturer  of  gas-making  ma- 

chinery and  builder  of  gas  tanks,  died 
on  Dec.  24,  1918,  at  his  home  in  New 
York  in  his  eighty-eighth  year.  He 
was  born  in  New  Haven,  Conn. 

Caron  Brothers,  manufacturers  of  turned 
and  stamped  metal  goods,  233-239  Bleury 
St.,  Montreal,  Canada,  desire  to  receive  cata- 

logs from  various  machinery  manufacturers. 

Standardized  I.eather  Beltinir.  The  Gra- 
ton  &  Knight  Manufacturing  Co.,  Worces- 

ter, Mass.  Catalog.  Pp.  38 ;  5  x  7i  in. 
Pages  3  to  6  give  the  history  and  advan- 

tages of  standardization.  Pages  8  to  22 
show  a  standardized  series  of  leather  belt- 

ing, and  pages  23  to  30  give  tables  of  belt- 
ing standards  for  various  industries. 

Lathes.  The  Seneca  Falls  Manufactur- 
ing Co.,  Inc..  Seneca  Falls,  N.  Y.  Catalog 

No.  27.  Pp.  56  ;  9  X  6  in.  A  number  of  illus- 
trations are  given  of  the  "Star"  screw- 

cutting  engine  lathe,  together  with  speci- 
fications and  attachments  for  same.  Sev- 

eral pages  are  taken  up  with  illustrations 
of  lathe  parts ;  also  a  list  of  users  of  "Star" lathes. 

Mechanics'  Tools.  The  Cincinnati  Tool 
Co.,  Norwood,  Cincinnati,  Ohio.  Catalog. 
Pp.  56  ;  10  X  63  in.  Loose-leaf  catalog  il- 

lustrating and  giving  the  prices  of  various 
tools  for  mechanics,  such  as  augers,  brad 
awls,  wrecking  bars,  bits,  chisels,  clamps, 
file  cleaners,  cutters,  drills,  drivers,  gage 
bits,  punches,  wrenches,  and  other  tools. 

Pneumatic  Hifrh  Speed  Hammer.  H.  Ed- 
sil  Barr,  engineer,  Erie,  Penn.  Circular. 
Pp.  6;  3}  X  8  in.  Information  and  descrip- 

tion of  the  Barr  pneumatic  high-speed 
hammer.  The  circular  will  be  sent  on  re- 

quest to  plant  managers,  superintendents, 
purchasing  agents,   etc. 

Friction  Clotchcs.  Williams  Foundry 
and  Machine  Co.,  54-56  Cherry  St.,  Akron, 
Ohio.  Catalog.  Pp.  32  ;  6  x  9  in.  This 
catalog  illustrates  a  number  of  friction 
clutches  and  clutch  parts.  Line  drawings 
for  ordering  and  tables  of  dimensions, 
sizes,  etc.,  are  given. 

Drills.  Buffalo  Forge  Co..  Buffalo.  N. 
Y.  Catalog,  Section  No.  210.  Various  types 
of  drills  for  a  great  variety  of  requirements 
are  reproduced. 

"TJnivcrsal"  Slitting  Shear,  Punch  and 
Bar  Cutter.  Buffalo  Forge  Co..  Buffalo. 
N.  Y.  Catalog.  Section  No.  325.  Half-tone 
illustrations  and  a  description  are  given 
together   with   tables    and    specifications. 

Portable  BIcctriral  Tools.  The  United 
States  Electrical  Tool  Co.,  Cincinnati,  Ohio. 
Catalog  No.  17.  Pp.  78  ;  6  x  9  in.  This 
catalog  contains  illustrations  of  electrical 
hand  or  breast  drilling  machines,  radial 
drilling  machines,  grinding  machines  and 
bufTing  outfits  of  various  types  and  sizes. 
A  description  and  a  table  of  tvpe,  volt,  di- 

mension, weight,  horsepower  and  speed  and 
a  code  of  words  are  given. 
The  Fay  Automatic  I.ath«.  Jones  & 

Lamson      Machine      Co.,      Springfield,      Vt 

Cloth-bound  book.  Pp.  85  ;  6}  x  91  in. 
Fifty  detail  illustrations,  both  line  and  half- 

tone, of  different  types  of  machines  and 
some  examples  of  the  work  accomplished 
on  the  Fay  automatic  lathe  are  shown. 
The  two  last  pages  give  .some  views  and 
a  description  of  the  plant. 

Reamers.  Gisholt  Machine  Co.,  iladison. 
Wis.  Circular  Pp.  4 ;  81  x  11.  Giving 
the  prices  and  dimensions  of  shell  reamers, 
hand  reamers,  taper,  shank  and  chucking 
reamers  and  a  part  list  of  Gisholt  reamer 
users. 

Machines-Outlls     Americaln«s     (American 
Machine  Tools).  Aux  Forges  de  Vulcain, 
3  Rue  Saint  Denis.  Paris,  France.  Catalog. 
About  300  8  X  10  pages;  fully  illustrated. 
Bound  in  flexible,  red  leather.  This  is  a 
very  complete  catalog  of  the  various  Amer- 

ican machine  tools  handled  in  France  by 
Aux  Forges  de  Vulcain.  It  will  be  of  in- 
tere.st  to  almost  anyone  doing  or  expecting 
to  do  business  in  France,  and  of  aid  to 
many  whose  knowledge  of  French  machine- 
tool  terms  is  limited.  Various  tools  de- 

scribed include  milling  machines,  and  their 
attachments,  lathes,  turret  lathes,  plain 
drilling  machines.  multiple-spindle  and 
gang-drilling  machine.s.  grinding  machines, 
boring  mills,  shaping  machines,  planing  ma- 

chines, hacksaws,  power  hammers,  power 
shears,  bending  machines,  marking  ma- 

chines, bolt  cutters  and  others. 

Industry. — A     magazine     edited     and     pub- 
lished by   Henry   Harrison   Lewis,   Wll- 

kens  Building.  Washington,   D.   C.  Vol. 
1.    No.    1.      Semimonthly.      Subscription 
price,  $2  a  year. 

The    purpose   of   Industry   Is   to    interpret 
current    events,    whether   the.v    be    financial, 
economic,    political    or    otherwise.       It    will 
follow  up  legislation  and  diagnose  its  mean- 

ing,   its   effect   on    the    nation    and    its    rela- 
tionship   to    the    great    manufacturing    and 

industrial    problems    of   the    day.      Industry 
further  purposes  to  keep  the  manufacturer, 
business  man,   banker  and  voter  advised  of 
conditions,    and    where    possible    to    suggest 
remedies  for  the  things  that  are  of  adverse 
import    In    the    week-to-week    developments. 
Instincts  in  Industry. — By  Ordway  Tead. 

Two  hundred  and  twentv-two  5  x  7J-in. 
pages.  Published  by  Houghton  Mif- 

flin  Co..    Boston    Mass. 
This  is  an  extremely  interesting  study  of 

the  psychology  of  workers  in  dilTerent  In- 
dustries and  is  directly  in  line  with  the 

present  tendency  to  recognize  the  human 
qualities  as  well  as,  or  bearing  on.  the  pro- 

ductive possibilities  of  the  men  and  women 
in  industry.  The  10  instincts  considered 
are:  Parental;  sex;  workmanship:  acquisi- 

tiveness or  possession  ;  self-assei^ion  ;  self- 
abasement  or  submissiveness ;  the  herd  in- 

stinct ;  pugnacity ;  the  play  impulse  and the   in.stinct  of   curiosity. 
These  take  in  about  all  the  attributes  of 

the  individual,  and  examples  from  actual 
experience  are  given  to  illustrate  each  In- 

stinct and  to  show  how  each  affects  the 
individual  worker,  his  work,  his  attitude 
toward  his  employer,  toward  his  fellow 
worker  and  toward  the  conununity.  No  one 
who  comes  in  contact  with  or  handles  labor 
in  any  way  can  fail  to  find  information  of 
value  in  this  little  book.  It  is  full  of  sug- 

gestions which  can  be  of  great  value  to  the 
student  of  this  greatest  of  modern  prob- 

lems, the  harmonizing  of  industrial  forces 
for  the  greatest  good  of  the  nation. 

The  author  cites  cases  from  actual  ob- 
servation to  bear  out  all  of  these  instincts 

and  to  show  their  effect  on  industry.  It 
seems  evident,  says  the  author,  that  the 
undercurrents  of  unrest  and  discontent 
which  come  to  the  surface  with  increasing 
frequency  have  had  their  source  in  an  un- 

conscious but  effective  repression  of  human 
aspiration  and  desire.  The  release  of  this 
energy  and  vigor,  which  is  needed  to  clear 
the  air,  will  not  come  until  we  see  human 
nature  as  it  is.  He  believes  that  the  mind 
of  the  worker  is  grievously  misunderstood  : 
that  a  common  knowledge  of  the  motives 
and  attitudes  of  its  manual  workers  is  most 
imperative ;  that  we  have  too  little  real 
understanding  of  them.  Efforts  toward 
social  justice  and  industrial  democracy  can 
hardly  be  most  effective  unless  we  under- 

stand the  poin',.  of  view  of  the  worker. 
This  book  should  be  read  by  every  man 

and  woman  who  is  interested  in  the  em- 
ployment problem.  The  time  has  pone  by 

when  we  can  classify  workers  by  num- 
bers only — we  must  know  their  mental 

background  and  understand  their  attitude 
toward    the    many    problems    of    the    day. 

0 
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Sine  Bar  and  Attachment 
Presto  Machine  Works,   124  Pearl  St.,  Brooklyn,  N.  T. 

"American   Machinist,"   Dec.   26,   1918 

The  sine  bar  is  4  in. 
long  and  tlie  attach- 

ment is  an  accurately 
finished  4-in.  cube.  All 
(aces  of  the  cube  are 
provided  with  a  number 
of  tapped  holes  for  at- 

taching work,  clamps, 
etc.  Five  sides  have 
accurate  V-grooves  for 
seating  cylindrical  work 
and    one    side    has    a   T- 
slot  quadrant  for  attaching  the  sine  bar.  The  sine  bar  can  be 
set  to  either  tlie  sine  or  tiie  cosine  of  the  angle,  whichever  is 
most  convenient,  and  then  by  u.'sing  the  proper  side  of  the  fixture 
as  a  base  the  desired  sine  or  cosine  is  placed  in  working  position. 

Thread-Grinding   Allachmrnt,    Portable 

"^  YorTcity!*'"''"''*  """''"  '^■orporatlon,  7-8  Cnatham  8q..  New Dec.    26.    1918 "American  Machinist," 

I  /"tended  to  be  attached  to  any lathe  by  clamping  to  the  com- pound rest,  and  Is  for  uoe  on 
gages,  taps  and  cylindrical  work, but  can  also  be  used  as  a  center grinder,  for  face  grinding,  chuck- 

ing work,  etc.  For  thread  Krlnd- ing  there  are  two  dovetail  .slii.^ one  being  a  swivel  slide  fir dressing  the  angle  of  the  wli,,!. the  diamond  being  mounted  on this  slide.  The  swivel  slide  Is mounted  on  a  second  slide  to Tieet  the  wheel  as  It  is  being iressed.  This  has  brackets,  or 
stops,  and  adjusting  screws  to hold  the  swivel  slide  while  the dressing  Is  in  progress.  The 

Z\T,i  spindle  Is  hardened  and  ground  and  runs  In  phosphor- bionzo  bearings  which  have  oil  chambers  and  are  adjustable  to compensate  for  wear.  Side  play  Is  taken  up  with  a  flat  spring and  a  hardened-steel  ball. 

Welded  Tools 
Ready  Tool  Co.. Bridgeport,   Conn. 

"American  Machinist,"  Jan.  2,  1919 
This  company  is  now  welding  high-speed  steel  to  low-carbon 

steel  for  the  purpose  of  making  cutting  tools  or  for  other  like 
uses  The  illustration  shows  a  counterbore  made  by  this  method, 
the  difference  ir.  color  showing  where  the  weld  between  the 
two  materials  occurs.  The  electric-welding  process  is  used,  and 
it  is  claimed  tliat  considerable  saving  is  made  by  the  use  of 
the  shank  of  lower-priced  material  and  that  considerable  ma- 

chining is  saved.  The  company  is  prepared  to  do  the  welding 
and  annealing  for  concerns  that  may  desire  to  perform  their 
wn  finishing  operations. 

I  Chack,  Collet I       E.  W.  Bemls  Machine  Co.,  Worcester.  Mass. 

j  "American   Machinist,"   Jan.    2,    1919 
I        A  distinctive  feature  is  the 
I    method  employed  for  operat- 
I    Ing    the    collet    Jaws,    which 
I   .have    no    longitudinal    move- 
I   ment.       They     are     held     se- 
I   curely  in  the  chuck  body  but 
1   do    not    ride    upon    it.      The 
I   closing    member    rides    upon 
I   the     taper    of     the     Jaws     In 
1    opening  or  closing  them,  and 
I   it   is   claimed   that   this   con- 
I   structlon      makes      for      uni- 
I   formity  in   the   length  of  the 
I   work.     Consists  of  a  body  A  reinforced   by  the  sleeve  B  which 
I   is  threaded  to  receive  the  chuck-closing  member  C.     This  member 
I  is  knurled  for  operation  by  hand  and  is  also  provided  with  holes 
I  for  a  spanner  wrench.    The  collet  Jaws,  which  are  interchangeable 
I   for  varying  sizes  of  work,  screw   Into  the  steel   nut  D  and  are 
I    held  firmly  in  place  by  the  headless  setacrew   E.     Also  made  In  a 
I  style  suitable  for   screwing  onto  the  nose  of  the  spindle.      It   Is 
I  furnished   in   two  sizes,   the  smaller  taking  collets  from    A    to   i 
I  in.  and  the  larger  taking  collets  from   A   to  1  Inch. 

Coupling.   Compression   Shaft 
C,  H.  Clark,  60  Grand  St.,  New  York  City. 

"American   Machinist,"   Jan.    2,    1919 

Consists  of  three  pieces,  which 
are  laid  against  the  shaft,  and 
two  rings.  The  outside  of  the 
three  pieces  forming  the  mam 
body  of  the  coupling  are  slightly 
tapered  and  the  two  rings  an- driven  on  from  either  end.  and 
compression  is  thus  secured  that 
is  sufficient  to  hold  the  shafts 
firmly  together.  In  installinK 
these  couplings  sufl^cient  space  is 
left  between  the  ends  of  the  two 
shafts  to  allow  the  rings  to  be 
slipped  between  and  over  them. 
It  is  alsfo  claimed  that  this 
coupling  will  line  up  the  shafts. 
can  be  used  if  desired. 

Additional   compression   rings 

Boring  AIlll.  Horizontal 
Blomquist-Eck  Machine  Co.,  1146  East  152d  St.,  New  Tork  City. 

"American   Machinist,"   Jan.   2,    1919 

Diameter  of  spindle.  3i  In. ; 
travel  of  spindle.  30  in.  ;  taper  In 
spindle.  Morse  No.  5 ;  number  of 
gpeed  changes,  twelve.  16  to  196 
r.p.m. ;  number  of  feed  changes 
tor  spindle  or  table.  9  ;  number  of 
teed  changes  for  spindle  or  table 
with  back  gears,  18  ;  feeds,  0.003 
to  0.618  in.  per  spindle  revolu- 

tion ;  working  surface  of  table,  24 
X  54  in. ;  automatic  longitudinal 
feed  of  table,  36  in.:  automatic 
traverse  feed  or  parallel  move- ment of  table  with  bed.  37  in. ; 
maximum  distance  from  spindle 
nose  to  outboard  bearing,  B  ft.  B 
n. ;  maximum  distance  from  top  of  plain  working  laMc  in  i.nt.-r 
of  spindle.  27  In. ;  maximum  distance  from  top  of  bed  to  top  of 
table,  10  in.;  weight,  crated.  11.600  lb.;  horsepower  recommended. 
5;  motor  recommended,  constant  speed.   900  to  1200   r.p  m. 

Motor  Drive  (or  Wood  Shaper 
Oliver  Machinery  Co.,  Grand   Rapids,  Mich. 

"American   Machinist."    Jan.    2,    1919 

A  new  compact  motor  drive  for 
double-spindle  wood  shapers  mak- 

ing use  of  standard  vertical  mo- 
tors. A  separate  motor  is  used 

for  each  spindle,  each  motor  be- 
ing mounted  on  vertically  gibbed 

ways,  adjustable  by  means  of  a 
handwheel  and  screw  so  that  the 
motor  can  be  located  at  the  cor- 

rect heiglit,  as  shown  by  the  scale 
and  as  called  for  by  the  height 
of  the  spindle  to  suit  the  work. 
Each  motor  stand  is  independent- 

ly adjustable  to  and  from  the 
shaper    to    adjust    the    tension    of 
the  belt.  Another  advantage  is  that  either  shaped  spindle  can 
be  run  independently.  Makes  use  of  standard  vertical  motor.s. 
doing  .iway  with  the  need  of  specialized  built-in  motor.s  and 
can  be  adapted  for  new  shapers  and  also  for  those  already  in 
use.  The  motor-starting  unit  may  be  of  such  a  type  as  is desired. 

I  Ughtlng   Fixture,  "Adllght" 
K.  F.  M.  Llndblad,  65  Sudbury  St,  Boston,  Mass. 

1  "American    Machinist,"   Jan.    "     '"■■" 
1919 

^^-'^.. 

Particularly  designed 
for  work  in  the  shop  or 
(or  other  places  where 
it  Is  desirable  to  move 

the  light  around  con- siderably in  order  to 
locate  it  at  the  most 
convenient  point  The 
device  is  made  of  S-in. 
square  steel  tubing,  the 
links  swinging  alter- 

nately sidewise  and  up 
and   down    and   the   cord 
being  run  on  the  inside.  --' 
Is   42    in.   long,    but   can be  readily  extended  if  necessary  by  the  use  of  a  piece  of  ordinary 
j-in  iron  pipe.  There  are  no  slide  points,  wire  loops  or  thumb- 

screws, it  simply  being  necessary  to  take  hold  of  the  llgh*.  and 

push   It  to  the  iJosltlon   desired. 

Patented  August  20,  1918 
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IRON  AND  STEEL WELDING  MATERIAL  (SWEDISH)— Prices  are  as  follows  in  cents  per 
pound  f.o.b.  New  York,  in  100  lb,  lots  and  over: 

PIG  IRON — Quotations  compiled  by  The  Matthew  Addy  Co.: 
Current       One  Month  Ago 

CINCINNATI 
No.  2Southern    $37.60  $37  60 
Northern  Basic    34.80  34.80 
Southern  Ohio  No.  2    35  80  35.80 

NEW  YORK,  Tidewater  delivery 
Penna.  2X    39.55  39.15 
Virginia  No.  2    41.70  41.70 
Southern  No.  2    41.70  41.70 

BIRMINGHAM 
No.2Foundry    34.00  34.00 

PHILADELPHIA 
EasternPa.2X    39.15*  38.85* 
Virginia  No.  2    40  50t  40.50t 
Basic      36  90*  36. 60* 
GreyForge    36  90*  36.60* 
Bessemer    39.10*  38.80* 

CHICAGO 
No.  2  Foundry  Local    34.50  34.50 
No.  2  Foundry  Southern    39.  00  39. 00 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley    35.40  35.40 
Basic    34.40  34.40 
Bessemer   •.    36.60  36.60 

*  F.o.b.  furnace,      t  Delivered. 

STEEL  SHAPES — The  following  base  prices  per  100  lb.  are 
shapes  3  in.  by  i  in.  and  larger,  and  plates  \  in.  and  heavier,  from 
houses  at  the  cities  named: 

.   New  York 

One Current  Month .\go 

Struetur&l  shapes      $4.07  $4.27 
Soft  steel  bars        3  97  4.17 
Soft  steel  bar  shapes. .. .     3  97  4   17 
Soft  steel  bands       4.57  4  77 
Plites,  }  to  1  in.  thick. .        4  27  4  52 

^—  Cleveland  — . 

One One Year   Ctirrent    Year Ago 

$4.20 4   10 
4   10 

for  structxiral 

jobbers'  ware- 
—  Chicago  -^ One 

Current 
Ago 

$4   17  $4-4  04 4  17     4-4  04 
4  17       4  14 $4.07 

3  97 
3.97 

Year 

Ago 

$4.20 
4  10 

4.10 
4.45       4  42       4  39       4.27       4.20 

BAR  IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows; 
Current       One  Year  Ago 

Pittsburirh,  mill       $3  50  $3 .  50 
W arehouse.  New  York          4.75  4.25 
Warehouse,  Cleveland          4  67  4. 98i 
Warehouse,  Chicago          4.10  4.10 

STEEL  SHEETS — -The  following  are  the  prices  in  cents  per  pound  from 
iobbert'  warehouse  at  the  cities  named: 

.   New  York  - — ~       Cleveland    ^-Chicago— 

|.s|  5 

•No.  28  black        4.70     6  22      6.495     6  445     6  00     6  45  6.22  6  445 
*S'o.  26black        4.60      6.12      6  395     6  405     5  90     6  35  6   12  6  405 
•Nos.  22  and  24  black.     4,55      6.07      6  345     6,295     5   85     6  30  6  07  6  295 
Nos,  18  and  20  black     4,50      6  02      6  295     6  245     5  80     6  25  6  02  6  245 
No.  1 6  blue  annealed     4   10      5  37       5.695     5  645     5  20     5  65  5  37  5  645 
No.  14  blue  annealed     4  00      5  27       5  595     5  545     5    12     5  55  5  27  5  545 
No.  10  blue  annealed     3  90      5    17       5,4<>5      5,445     5  05     5   45  5   17  5  445 

»No,  28  galvanized,.,      6  05      7   57       7.745     7,695     7   25     7  70  7  57  7  695 
*No,  26  galvanized,,        5  75      7   27       7  445     7  395     6  95     7  40  7  27  7  395 
No,  24  galvanized,,,      5  60      7    12       7   295     7,245     6  80     7  25  7,12  7,245 

•  For  painted  corrugated  sheets  add  30c,  per  100  lb,  for  25  to  28  gage;    25c.  for 
19  to  24  gages;  for  galvanized  corrugated  sheets  add  5c,,  all  gages. 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
requiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras) 
the  following  discounts  hold: 

Current  One  Year  .\go 
NewYork        List  plus    9%  Listplu.«25% 
Cleveland        List  plus  11%  List  plus  10% 
Chicago        List  plus    9%  List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  as  foUov.s  at  the  places  named: 
„    ,  Extra  Standard 

N«wYork    357^  30% 
Cleveland    350J  30% 
Chicago    js%  35% 

SWEDISH  (NORWAY)  IRON— The  averMe  price  per  1 00  lb.,  in  ton  lot*  is: 
One  Y'ear  Ago Current 

New  York        $25.  50-30 
Cleveland          20.  00 
Chicago    19!  00 

In  coils  an  advance  of  50c.  usually  ia  charged. 
Note — Stock  very  ecaree  generally. 

$15.00 15  30 
15.00 

Welding  Wire* I,  H,  A,  J,  A,  ft 
No.  8,  A  and  No.  10 

i   No.  12...   
A,  No.  Handft.... No.  18   
No.  20   

*  Very  scarce. 

Cast- Iron  Welding  Rods 

ftbyl2in.  long    14  00 
i     by  I9in.  long    12  00 
J     by  19in.  long    10  00 

25.50to33.00       §    by  21  in.  long    10  00 

*  Special  Welding  Wire 

i    33.00 
ft    30.00 
ft    38.00 

MISCELLANEOUS  STEEL— The  following  quotations  in  cents  per  pound 
are  from  warehouse  at  the  places  named: 

New  York 
Current 

Openhearth  spring  steel  (heavy)        8,  00 
Spring  steel  (light)      10,  00 
Coppered  bessemer  rods        9,00 
Hoop  steel        4,77 
Cold-rolled  strip  steel        8 ,  02 
Floor  plates        6,  27 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh;   baaiiic, 
card  of  Nov.  6,  1917,  for  steel  pipe  and  for  iron  pipe; 

BUTT  WELD 
Iron 

Galvanized  Inches  Black 
»,  t,and|       47%         20}%  }  to  IJ       36% 
5       51%         36J% 
■        -  -    -  40J% 

LAP  WELD 

2       47%         34)%  2       29% 
2Jto6        50%         37J%  2}  to  6       31% 

BUTT  WELD.     EXTRA  STRONG  PLAIN  ENDS 

t,iand{       43%         25J%  { to  U       36% 
i       48%         35i% 
ItolJ       52%         39i% 

Cleveland 
Chicago 

Current 
Current 

8  00 
7  50 

11    25 

11   75 
8  00 

7  07 

4  75 

4.77 
8  25 

8.57 

6.00 

6.25 

Steel Inches  Black 
t,  andl       47% 
       51% }to3       54% 

Galvanised 

20% 

21% 

LAP  WELD. 
2          45% 
21  to  4       48% 
4}  to  6        47% 

EXTRA  STRONG  PLAIN  ENDS 
33i%              2         30%  17% 
36J%               2ito4       32%  20^ 
35}%               4}to6       31%  19% 

Stock  discounts  in  cities  named  are  as  follows: 

.—New  Y'ork^    .—  Cleveland—^  . —  Chicago  — .• 
Gal-                      Gal-  Gal- 

Black    vanized  Black   vanized  Black       vaniied 

J  to  3  in.  steel  butt  welded. .    40%       28%       43%       26%  411%       26    1% 
3}  to  3  in.  steel  lap  welded.  .      36%       25%       39%       23%  37    1  %       23   1  % 

Malleable  fittings.     Class  B  and  C, 
Cast  iron,  standard  sizes,  5%  off. from  New  York  stock  sell  at  list -t- 15%. 

METALS 

MISCELLANEOUS    METAL5^— Present    and  past    New    York    quotstisu 
in  cents  per  pound,  in  carload  lots: 

Cur-  One  One    Y'ear rent  Month  .\go  Ago 

Copper,  electrolytic        23  00*  26  00  23   50 Tin  in  5-ton  lots       72.00  83.00  86  00 
Lead         6.50  8.55  6  5D 
Spelter         8.40  ».50  8.00 

ST.  LOUIS 

Lead         615  8  25  6  35 
Spelter          8  05  9.25  7,55 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton  or 
more: 

.   NewYork   ■        .-Cleveland—       —Chicago  — 

L-^        wSo        «fllo  L-*i  4f«o  i'*i  ertO 

0£  OS<  <§>."  OE  0>.<  0£  0>-< 
Copper  sheets,  base,  38  00  38  00  31,00  38  00  32  50  36  00  35  00 
Copper  wire  (carload 

loW         ,,         35  00  35  00  32  00  35,00  28  50  33  00  34  00 
Bra,<«sheeta      39  75  39  75  30  75  36  00  33   00  33  50  35  00 

Brasspipe      46  00  46  00  36  50  41    00  40  00  44.00  41,00 
Solder  (half  and  half) 

(caselots)      55.00  58.00  48.00  47.00  43.25  56.00  41    "0 
Note: — Solder  very  scarce. 

Copper  sheets  quoted  above  hot  rolled  16  oz..  cold  rolled  14  os.  and  heavier, 
add  Ic;  polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under;  over 
20  in.,  2c. 

BRASS  RODS— The  following  quotations  are  for  Urge  lot*,  mill.  100  lb.  and 
over,  warehouse:  25%  to  be  added  to  mill   priees  for  extras;  58%  to  be  added  to warehouse  price  for  extras:  n       -^         • 

Current  One  Year  Ago 
Mill                             $36.00  $25  00 
NewYork          38-40  30.00 
Cleveland         3 J  50  34,00 
Chiei^o         »  5«  "00 
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Instruments  for  Hardness  Tests By  C.  F.  CIT.WELL 

This  article  lays  stress  upon  the 
importance  of  hardness  tests.  Ref~ 
erence  is  made  to  the  early  form 
of  Brinell  hardness  determination 
and  also  to  two  recent  modifica- 
tions.  The  scleroscope  is  described 
and  several  examples  of  its  use  are 

THE  uses  for  instrumen
ts  to 

measure  the  hardness  of  metals 

make  a  brief  study  of  the 

methods  for  such  measurements  of 

considerable  interest.  Some  of  the 

measurements  for  which  such  instru- 

ments are  desirable  include,  in  ad- 
dition to  the  measure  of  the  hard- 

ness of  metals,  the  determination  of 

the  degree  of  annealing,  the'  test  of 
material  to  see  if  it  comes  up  to 
specifications  and  the  detection  of 
separation  in  an  alloy.  In  experi- 

ments with  new  alloys  such  tests 
may  be  used  as  a  guide  in  the  change 
of  hardne.ss  due  to  the  addition  or 
subtraction  of  any  one  element. 

Other  uses  for  hardness-te.sting  in- 
struments are  measuring  the  hard- 

ness of  carbon  and  similar  sub- 
stances, determining  the  nature  of 

the  grain  in  hardened  steel,  and 
measuring  the  so-called  "red  hardness"  and  the  ca- 

pacity of  high-speed  steel  for  metal  cutting.  By  this 
means  it  is  also  possible  to  test  the  hardness  of  such 
special  material  as  the  .steels  ̂ r  automobile  parts  and 
to  ascertain  the  carbon  content'  of  steel. 

Present  types  of  machines  for  the  Brinell  hardness 
test  are  based  on  forcing  a  ball  of  standard  diameter 
into  the  steel  to  be  tested  by  a  load  of  standard  amount 
applied  hydraulically.  Previously  hardness  tests  were 
made  largely  by  indenting  the  surface  of  the  metal  un- 

der test  by  a  conical  point  under  a  pressure  of  known 
degree,  in  which  the  depth  the  given  point  penetrated 
the  metal  was  taken  as  a  quantitative  measure  of  hard- ness. 

The  modification  of  this  earlier  form  of  hardness  test 
from  a  conical  point  to  a  steel  ball  was  due  to  J.  A. 
Brinell.  Developments  of  this  principle  consisted  in 
designing  special  presses  and  the  accurate  measurement 
of  the  dimensions  of  the  depression  caused  by  the  steel 
ball  as  well  as  methods  for  calculating  therefrom  the 
factor  of  hardness.  Both  the  earlier  method  of  the 
conical  point  and  the  later  use  of  the  steel  ball  were 
limited  in  their  application  because  of  the  inability  to 
make  a  depression  in  metals  that  were  as  hard  as  the 
point  or  as  the  ball. 

given.  Notes  art  included  on  the 
use  of  this  instrument  as  a  cheek 
on  the  pyrometer  in  the  heat 
treatment  of  steel.  The  methods 
suggested  for  holding  the  various 
materials  when  under  test  arm 
shown   by  accompanying  diagrams. 

\IK\V   OF  THE 
•iCOI'K 

On  the  other  hand  the  present 
types  of  Brinell  machines  are  sat- 

isfactory under  laboratory  condi- 
tions and  where  hardness  tests  are 

required  on  a  large  scale,  for  ex- 
ample in  the  checking  up  of  raw 

material.  Where  a  high  degree 
of  accuracy  is  not  essential  simpler 
forms  of  the  Brinell  machine  have 

been  devised,  as  referred  to  in  what 
follows. 

About  twelve  years  ago  investiga- 
tions were  made  in  this  field  of 

measurement  by  A.  F.  Shore,  who 

developed  the  scleroscope  for  hard- 
ness testing.  Briefly  stated,  the 

principle  of  the  scleroscope  is  based 
upon  the  rebound  of  a  hard-steel 
hammer  equipped  with  a  formed 
diamond  at  its  striking  end.  This 

small  hammer  is  dropped  on  the  sur- 
face of  the  metal  to  be  tested,  and 

after  striking  this  surface  the  hammer  rebounds  to  a 

height  proportional  to  the  hardness  of  the  metal;  this 
hardness  is  then  read  directly  from  the  vertical  scale 
along  the  side  of  which  the  hammer  moves.  When  the 
hammer  strikes  the  surface  under  test  a  dent,  depending 
on  the  hardness  of  the  metal,  is  made. 

Fig.  1  shows  a  side  view  of  a  self-contained  sclero- 
scope, and  Fig.  2  a  front  view  of  the  same  instrument. 

In  the  latter  case  the  scale  is  clearly  visible,  "^or  .small 
or  thin  flat  pieces  the  handle  (shown  to  the  righi  in  Fig. 
1  and  in  the  rear  in  Fig.  2)  is  used  to  clamp  the  material 

to  the  anvil. 
Tn  the  use  of  the  swinging  arm,  as  indicated  to  the 

right  in  Fig.  2,  the  scleroscope  is  mounted  at  the  end 
of  the  arm  and  may  then  be  used  for  testing  on  the 
surface  of  a  large  piece  of  metal  or  for  measurements 

on  pieces  held  in  a  bench  vise  and  which  could  not  con- 
veniently be  tested  on  a  flat  surface.  The  adaptation  of 

this  swinging  arm  to  bench  work  is  illustrated  in  Figs. 
3,  4  and  5.  In  Fig.  5  tests  are  being  made  with  the 

scleroscope  for  small  parts  without  the  stand  and  swing- 

ing arm. The  following  notes  apply  to  the  practical  handling 
of  the  scleroscope.  In  the  operation  of  the  small  hammer 

the  action  is  pneumatic.     Thus,  in  pressing  the  rubber 
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bulb  (Fig.  3)  and  then  releasing  it,  the  hammer  is 
drawn  up  by  suction  to  the  topmost  position  and  is  there 
held  mechanically.  Pressing  the  bulb  again  releases 
the  hammer  and  permits  it  to  drop  to  the  surface  of 
the  metal  under  test. 

The  actual  method  of  supporting  the  instrument  for 

FIG. SCLEROSCOr'E    WITH   SWINGING  ARM 

thin,  flat  or  other  small  pieces  of  work  is  explained  in 

the  foregoing,  but  in  addition  it  is  also  possible  to  op- 
erate the  scleroscope  free  hand  and  thus  accommodate 

any  size  of  work.  To  insure  that  the  small  hammer  will 
drop  freely  it  is  necessary  to  have  the  instrument  in  a 
vertical  position  before  the  hammer  is  released.  A 
bob  rod  (to  the  right  of  the  scale  in  Fig.  2)  is  ordinarily 
used  for  leveling,  the  tripod  screws  being  employed 
when  the  instrument  is  used  in  its  own  clamping  stand 
as  in  Fig.  1.  When  used  with  the  swinging  arm  or 
free  handed  a  plumb  bob  is  used  for  leveling. 

A  level  surface  should  always  be  available  in  making 
the  hardness  test,  especially  so  when  the  degree  of 
hardness  is  high.  This  surface  need  not  be  more  than  a 
small  spot  at  the  point  where  the  diamond  tip  of  the 
hammer  strikes.  For  very  hard  metal  the  tested  surface 
should  also  be  smooth,  although  it  should  not  be  an 
actual  polish. 

In  observing  the  height  of  the  rebound  of  the  ham- 
mer after  it  strikes  the  metal  surface  some  little  dex- 

terity is  required  at  first  to  catch  the  exact  height  of 
the  hammer  at  the  instant  before  it  again  begins  to 

fall  after  the  rebound.  It  is  suggested  that  when  har- 
dened steel  is  being  tested  the  observer  should  look 

for  this  height  at  or  near  100.  In  like  manner,  when 
medium  hard  steel  is  tested,  the  rebound  will  be  near 
50  on  the  scale.  For  soft  metals  it  will  probably  be 
near  10  to  15.  Good  illumination  is  also  a  factor  in 
accurate  readings  of  this  instrument,  and  the  glistening 
effect  on  the  top  of  the  hammer  when  the  light  strikes 
it  from  the  proper  direction  acts  as  a  guide. 

In  the  use  of  this  device  the  hammer  should  never  be 
allowed  to  strike  more  than  once  at  the  same  point, 
and  in  fact  not  too  near  the  first  point.  All  pieces  under 
test  must  be  clamped  solidly.  Most  of  the  testing  should 
be  done  in  a  bench  vise  with  the  scleroscope  used  in  the 
svdnging  arm.  Where  many  pieces  of  the  same  kind 
are  to  be  tested  some  form  of  holding  jig  should  be 
made.  In  some  castings  with  large  crystals,  where  a 
variation  in  the  readings  is  noted  at  regular  intervals 
across  the  sample,  the  actual  hardness  is  to  be  taken 
as  the  average  of  all  the  readings. 

Several  suggestions  for  jigs  to  hold  parts  under  te.st 
are  given  in  Fig.  4.  The  diagram  to  the  left  illustrates 
the  use  of  plates  in  a  bench  vise  for  holding  balls  dur- 

ing the  test.  The  plate  to  the  right  is  countersunk, 
while  the  other  is  flat.  In  testing  the  surface  of  tubing 
a  scheme  like  that  shovra  to  the  right  in  Fig.  4  may  be 
used.  Here  two  plates  are  used  in  the  vise  for  jamming 
down  the  tube  on  the  plug  placed  within  the  tube.  The 
spot  at  which  the  test  is  to  be  made  is  shown  by  an  ar- 

row in  each  case. 

The  pressure  of  the  hammer  used  in  the  scleroscope, 
due  to  the  very  small  area  of  the  point  of  contact,  may 
be  as  much  as  500,000  lb.  per  square  inch.  The  height 
of  the  hammer  fall  is  10  in.  and  the  diameter  of  the 
hammer  somewhat  less  than  i  in.,  with  a  length  of  J  in. 
It  weighs  about  t^  oz.,  and  the  diamond  striking  tip 
is  slightly  spherical  and  blunt  with  a  diameter  of  abcut 
0.02  in.  A  value  of  100  is  chosen  as  the  arbitrary  nu- 

merical value  of  the  hardness  of  quenched  carbon  steel, 
which  makes  the  hardness  of  lead  on  the  order  of  2 

In  metal  working  it  is  found  that  soft  lead  with  a 

hardness  of  2  can  barely  be  cut  by  a  lead  alloy  of  a  hard- 
ness of  4,  and  the  same  relation  exists  between  metals 

with  hardness  factors  of  4  and  8,  8  and  16,  and  so  on, 
until  it  is  found  that 
to  cut  steel  of  a 
hardness  of  50  the 
cutting  tool  must 
have  a  hardness  of 
close  to  100;  that 

is,  twice  as  great. 
These  figures  relate 
moreover  to  cutting 

slightly  without  an 
instantaneous  loss  of 
the  cutting  edge.  To 

preserve  the  edge  of 
the  cutting  tool  over 
a  short  interval  a 
ratio  of  2*  to  1  is 

required,  and  in  a commercial  cutting 

tool  the  minimum 
ratio  of  hardness 

must  be  3  to  1. 

Thus,  if  a  cutting 

tool  has  a  hardness 
of  100  the  material  which  it  can  be  used  to  cut  cannot 

have  a  hardness  of  more  than  say  34  unless  overheating 

of  the  edge  of  the  tool  is  prevented  either  by  using  a 
lower  feed,  speed  or  other  means. 

This  subject  is  touched  upon  here  as  one  of  the  prac- 

tical aspects  of  shop  work  in  its  relation  to  the  question 

FIG.    3. TESTING    HARDNESS     OF 
SHELLS 
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of  hardness  and  to  point  to  the  usefulness  of  the  instru- 
ment under  discussion. 

Tests  were  made  on  automobile  parts  that  had  under- 
gone heavy  service,  and  in  the  disassembling  of  the  ma- 

chines that  were  used  as  the  basis  of  the  tests  a  study 
was  also  made  of  the  following  points: 

The  matter  of  battering  and  shearing  of  the  parts  be- 
cause of  their  being  too  soft  at  the  core  when  case- 

hardened,  or  when  hardened  without  cementation,  or 
when  not  heat  treated  at  all.     Also  for  wear  due  to  a 

Point  of  Test 

Bench  Vise  ^  ̂ 
Plate  ■ -iiry^ 

Ball  to  be  tested 
This  Plate  Is 

countersunk 

PointofTest 

Clamp  ̂         :Jybetobe1esteCl 

,      .  ^    ,  Bench  Vise '  Bench  Vise 

FIG.  4.     VISE  CLAMPS  FOR  HOLDING  TEST  PIECES 

lack  of  hardness;  for  chipping  of  corners  due  to  an  ex- 
cess of  hardness ;  for  fatigue  because  of  an  elastic  limit 

and  a  hardness  which  was  too  low,  and  for  crystalliza- 
tion and  fractures  due  to  insufficient  toughness  where 

the  hardness  was  sufficiently  high.  It  was  found  that 
the  hardness  standards  finally  adopted  did  not  apply 
to  all  kinds  of  steel  and  in  particular  to  plain  carbon 
steel,  in  which  the  toughness  rapidly  decreases  as  the 
hardness  is  increased. 

A  few  of  the  numerical  hardness  readings  obtained 
from  these  tests  will  show  the  tendency  toward  standard- 

ization. Thus  for  automobile  frames  of  chrome-nickel 
steel  the  readings  of  hardness  range  from  40  to  45;  for 

plain  carbon  steel,  from  35  to  40;  for  axles  of  chrome- 
nickel  steel  (0.35  carbon),  40  to  45;  for  springs  of  very 
elastic  and  superior  quality  made  of  vanadium  steel, 
from  65  to  80,  and  of  plain  carbon  steel,  60  to  75.  Other 
readings    were    found    for    crankshafts,    transmission 

Portion  of  weighted 

.,..'-     Yohe 

Test  Specimen Cylindrical lOkg.  Weight , 

Test       /    '\/.-rJexi ble  Mounting 

Ball    '^      _j   Test  Specimen 
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J   T 
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Enlarged 
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PIGS.   6  AND  7.      BRINELL  HARDNESS   TESTS 
t'ig.   6 — Applying  Brinell  hardness  test  to  two  specimens  at  once. 

Fig.    1- — Special   device    for   obtaining   Brinell    hardness 

shafts,  transmission  gears,  starting  crankshafts,  pump 
shafts,  piston  pins  and  for  a  variety  of  other  automobile 
parts. 

One  use  of  the  scleroscope  is  as  a  check  on  the  py- 
rometer in  the  heat  treatment  of  steel.  If  not  properly 

calibrated  at  sufficiently  short  intervals  a  pyrometer 
might  vary  with   length   of  service   enough  to   impair 

the  value  of  high-grade  steel.  In  such  cases  the  sclero- 
scope may  be  employed  to  teat  the  hardness  of  the  steel 

and  check  the  reading  of  the  pyrometer. 
Another  application  is  in  the  testa  of  armor  plate, 

projectiles  and  gun  metals.    The  resisting  power  of  ar- 

FIG.   5.     USING  THE  SCLEROSCOPE  WITHOUT  THE  STAND 

mor  plate  is  investigated  after  the  use  of  the  proper 
materials  and  suitable  heat  treatment  on  a  basis  of  the 
hardness  test.  Similarly  projectiles,  where  all  the  other 
conditions  are  adhered  to,  may  be  said  to  have  a  pene- 

trating power  that  is  proportional  to  their  hardness, 
thus  offering  a  channel  for  tests  by  this  device. 

Other  applications  include  the  study  of  the  depth  of 
hardening  in  steels,  and  the  study  of  shop  conditions 
in  regard  to  the  best  conditions  of  cutting  tools  and  the 
metals  worked  upon,  with  the  idea  of  increasing  the 
economy  of  production. 

Modifications  of  the  Brinell. 
Test  Machine 

Several  other  modifications  of  the  original  Brinell  test 
device  may  be  mentioned,  and  are  referred  to  in  Figs. 
6  and  7.  The  one  illustrated  in  Fig.  6  was  devised  for 
use  on  cartridge  brass.  The  principle  on  which  the 
first  revised  form  was  based  was  simply  a  yoke  wt^ightcd 
down  to  500  kg.,  and  carrying  the  test  ball,  an  automo- 

bile jack  being  so  arranged  as  to  lift  the  yoke  with  the 
test  piece  between  the  jack  and  the  test  ball. 
A  description  of  the  improved  machine,  which  fol- 

lowed the  first  crude  device,  is  essentially  as  follows: 
An  iron  stand  that  had  been  cast  aside  was  employed. 
A  vertical  shaft  operated  by  a  threaded  bevel  gear  was 
substituted  for  the  jack,  and  the  shaft  so  fitted  to  a 
bearing  at  the  bottom  as  to  move  freely.  A  handwheel 

(not  shown)  produces  a  motion  of  0.01  in.  per  revolu- 
tion, and  calls  for  approximately  four  turns  to  produce 

the  necessary  impression  in  the  test  piece.  By  the 
scheme  clearly  shown  two  specimens  may  be  tested  at 
one  time.  The  spiral  spring  between  the  anvil  and  the 
vertical  shaft  was  introduced  to  aid  the  test.  By  this 
means  the  two  test  pieces  are  held  in  place  until  the 
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load   i.s  applied   and   are  prevented   from   falling  when 
the  load  is  released. 

Another  scheme  was  devised  and  reported  by  J.  G. 

Ayers,  Jr.,  where,  instead  of  applying  a  dead  load  of 
standard  amount,  a  standard  impact  was  employed.  A 
cylindrical  weight  of  10  kg.  was  employed  with  the  lower 
end,  having  a  cone  shape,  in  which  a  standard  10-mm. 
ball  was  securely  held,  Fig.  7.  The  height  from  which 
this  weight  had  to  fall  to  produce  an  impression  in  the 
test  specimen  of  3-mm^  diameter  was  found  to  be  70  mm. 
By  the  use  of  this  impact  as  a  standard  various  pieces 
of  different  hardnesses  were  tested,  and  the  diameters 
of  the  test  impressions  were  plotted  (ordinates)  against 
the  numerical  values  of  the  standard  Brinell  machine 

(abscissas).  The  use  of  an  impact  rather  than  hy- 
draulic pressure  is  quicker,  hence  this  modified  scheme 

has  rapidity  as  one  of  its  advantages  in  making  tests 
on  a  large  scale. 

Muzzling  the  Punch  Press 
By  C.  H.  BiRON 

With  drawn  sheet  metal  replacing  cast  or  machined 
parts  the  punch  press  is  used  today  more  than  ever, 
and  as  a  result  the  accident  curve  of  the  average  fac- 

tory receives  a  good  share  of  its  stimulus  from  the 
mutilation  of  fingers  and  hands  tending  these  machines. 
There  are  a  number  of  devices  designed  to  minimize  the 
danger  to  operatives,  many  of  which  are  not  without 
merit,  but  there  still  remains  room  for  improvement. 

It  is  no  easy  matter  to  inaugurate  the  use  of  safety 
appliances  on  punch  presses,  and  not  least  among  the 
difficulties  is  the  opposition  of  the  operator  whom  the 

appliance  is  intended  to  safeguard.  For  example,  re- 

cently a  firm  received  a  sample  of  a  safety' device  the 
principles  of  which  were  promising  and  in  actual  use 

bore  out  its  inventor's  claims,  but  one  unlooked-for 
drawback  consigned  it  to  the  fate  of  its  predecessors. 
The  first  tests  were  made  in  the  presence  of  the  officials, 
who  were  gratified  with  the  results,  and  for  the  time 
being  the  operator  shared  the  sentiment. 

A  Good  Cause  for  Complaint 

In  the  course  of  a  day's  work,  however,  a  good  cause 
for  complaint  became  manifest.  The  device  consisted 
primarily  of  a  light  wood  bar  that  interposed  crosswise 
and  horizontally  between  the  operator  and  the  die,  and 
which  was  pivoted  at  either  end  in  such  a  manner  that 

in  placing  work  in  the  die  the  operator's  forearms  must 
di.splace  the  bar  by  raising  it  from  its  normal  position, 
thus  operating  the  nontrip  feature.  At  its  best  working 

position  the  bar  was  close  to  the  operator's  line  of 
vision,  not  enough  to  obstruct  his  view  but  still  close 
enough  to  distract  the  natural  focus  of  the  eyes.  The 
fault  was  obvious,  and  to  the  operator  the  element  of 
uncertain  accident  was  preferable  to  certain  eyestrain. 

The  instance  cited  was  on  a  production  rate  of  2000 
an  hour.  On  the  heavier  work  of  the  toggle  presses  that 
are  run  at  much  slower  rates  and  often  expose  the  entire 
arm  to  amputation  this  discouraging  characteristic  is 
absent  and  safety  devices  become  a  necessity. 

It  is  on  the  more  rapid  work  that  the  appliances  fall 
short  and  it  is  apparently  little  known  that  many  acci- 

dents   occur    in    a    moment   of   confusion    wherein    the 

operator  exposes  his  hand  after  the  press  has  been 
tripped.  There  is  no  device,  mechanical  or  otherwise, 
that  meets  this  condition. 

A  common  fault  of  devices  that  minimize  danger  is 
their  tendency  to  minimize  production  as  well.  Speeds 
of  1500  to  2500  an  hour  are  common  with  light  forming 
or  piercing  operations,  and  the  slightest  unnecessary 
move  consuming  but  a  fraction  of  a  second  on  each 
piece  amounts  to  a  considerable  loss  in  the  course  of  a 
day's  work. 

The  Piecework  System 

Where  piecework  price  .systems  prevail  the  employee 

complains  that  the  device  hinders  his  ability  to  "make 
out;"  the  .shop  foreman  must  attribute  lower  produc- 

tion at  a  higher  cost  to  the  use  of  safety  appliances — in 
fact  the  antipathy  becomes  general,  and  safety  devices 
are  consigned  to  some  obscure  corner  until  another 
accident  signals  the  loss  of  a  valued  employee  and  may 
develop  into  a  costly  lawsuit. 

A  great  deal  of  danger  can  be  eliminated  at  the  start 
in  the  design  of  the  tools  themselves.  Let  the  drafts- 

man consider  well  the  position  of  the  operator's  hand 
on  the  piece  while  placing  it  in  the  die  (most  accidents 
occur  while  the  hand  still  grasps  the  piece)  and  endeavor 
in  his  design  to  leave  clearance  for  the  hand  in  case 
of  an  accidental  tripping  of  the  press.  Often  he  can 
do  away  with  the  necessity  of  exposing  the  hancl  to 
remove  the  piece  by  using  knockout  strippers. 

In  blanking  from  strip  stock  of  the  wider  widths  the 

operator's  hands  are  normally  well  away  from  the  tools, 
but  the  thumbs  and  forefingers  sometimes  suffer  through 

coming  between  the  guide-pin  bosses,  which  approach 
each  other  more  closely  with  each  successive  grinding  of 
the  die.  This  is  overcome  to  some  degree  by  tapering 
the  bosses. 

Only  One  Real  Successful  Method 

While  safety  devices  will  tend  to  lessen  the  number 
of  accidents  to  some  extent  there  is  but  one  real  success- 

ful method,  and  that  is  to  keep  the  operator's  hands  out 
of  the  tools  at  all  times.  This  condition  was  attained 

in  one  shop  by  the  use  of  a  loom-fixer's  pliers,  the  long 
flat  tongues  of  which  are  admirably  suited  to  certain 
kinds  of  press  work,  and  for  more  than  five  years  these 

pliers  have  been  in  use  in  its  press  room.  They  are  in- 
expensive, always  ready,  and  above  all  they  accomplish 

the  desired  result,  as  with  their  adoption  the  percentage 
of  accidents  fell  to  a  negligible  quantity.  Broken  and 
bent  pliers  were  turned  in  for  replacement  much  less 
frequently  than  men  were  formerly  rushed  off  to  the 

hospital  in  the  works'  ambulance. 
By  actual  canvass  in  a  room  of  60  pressmen  the 

voluntary  use  of  pliers  was  unanimous,  and  no  two  men 
were  handling  the  same  shapes.  With  little  effort  their 
use  becomes  instinctive  and  habitual;  one  soon  becomes 
accustomed  to  handling  with  accuracy  and  speed  pieces 
of  every  describable  shape. 

Cases  are  few  where  they  cannot  be  used  to  advan- 
tage, and  the  operator  is  no  longer  accustomed  to  work- 

ing with  indifference  toward  danger,  and  he  never  places 
his  hand  within  the  die  to  adjust  strippers  or  clear  a 
fouled  piece  without  a  momentary  apprehension  that 
prompts  him  to  more  caution  than  he  would  otherwise 
exercise. 

fU 
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Heavy 
Machinery 
Necessary 

or- 

Sugar Making 

Frank  A.  Stanley 

OXE  of  the  big  firms  of  the  South  engaged  in  the 
construction   of  sugar-making  machinery   is   Di- 
bert,  Bancroft  &  Ross,  whose  plant  at  New  Or- 
leans,   La.,   has   many   fea- 

tures of  interest.    Many  of 
the  parts  of  sugar  machines 

are  very  heavy.     To  those 
who  are  not  familiar  with 

sugar-mill    machinery    the 
crusher     and     roller     mill 

shown     in     the     headpiece 
will   convey   some    idea    of 
what  one  looks  like.     Some 

estimate  of  the  size  of  the  members  may  be  had  from 
the  fact  that  the  necks  of  the  rolls  used  in  sugar  mills 

are  often  18  in.  or  more  in  diameter  by  22  in.  or  more 
in  length.     It  is  obvious  that  heavy  housings  and  jaw 
boxes  must  be  provided  to  accommodate  these  massive 

rolls  and  withstand  the  enormous  pressure  to  which  they 
are  subjected  when  the  sugar  cane  is  passed  between 
them. 

Some  of  the  big  bearing  shells  are  seen  in  Fig.  1, 

lying  on  the  bedplate  of  a  mill,  presenting  further  evi- 
dence of  the  heavy  proportions  of  the  work  as  a  whole. 

A  roll  being  turned  preparatory  to  grooving  is  shown 
in  Fig.  2.  The  end  of  the  roll  shaft  is  formed  with  r\ 

large  square  by  which  it  is  driven  when  in  place  in  its 
housings,  and  this  squared  end  is  utilized  for  rotating 

Few  of  us  ioho  drop  our  sugar  into  our  cups  are 

aware  that  before  it  could  be  manufactured  ma- 

chinists had  to  build  a  gigantic  machine  weigh- 

ing over  a  hundred  tons  and  comparable  to  a 

rolling  mill  for  armor  plate. 

it  in  the  lathe,  a  split  dog  in  the  form  of  a  pair  of 
bent  straps  serving  to  drive  the  work.  The  roll  is  .sup- 

ported in  blocks  which  provide  a  bearing  under  each 

   journal.    Some  of  these  are 
as  large  as  36  in.;  in  these 

the  roll  itself  is  cast-iron, 
forced  onto  a  forged-steel 
shaft  under  great  pressure. 

In  Fig.  3  is  shown  a  bot- 
tom roll  and  shaft  with  a 

roll  diameter  of  36  in.  and 

length  of  7  ft.  across  the 
face.  The  interior  is  bored 

a  press  fit  for  the  shaft  for  a  distance  of  about  26  in. 
at  each  end  and  the  portion  between  is  cored  larger  for 
clearance.  The  bore  has  two  diameters  to  facilitate  the 
pressing  in  of  the  shaft.  The  smaller  end  of  the  bore  is 
195  in.,  the  larger  end  20  in.,  so  that  there  is  a  clearance 

of  i  in.  for  the  shaft  when  slid  into  place  until  its 
smaller  end  reaches  the  corresponding  portion  of  the 
roll  bore. 

The  roll  and  shaft  are  put  together  under  600  tons 

pressure,  which  i-  unusually  h'gh,  as  it  runs  up  to  30 
tons  per  inch  of  diameter  or  about  three  times  that 
used  for  forcing  locomotive  drivers  onto  their  axles  and 
for  other  work  of  similar  character. 

The  hydraulic  press  that  is  used  to  force  the  roll 
shell  onto  the  shaft   is  a  horizontal   machine  of   1000 

i;i;-\Ki.\(;  siiioi.i.s  kcmi  .mii.i.  .loriiXALS 
PIO.  2.  riM.^'H-TlK.N.lNC 
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FIG.    4.      A    HOMEMADE    1000-TON    HYDRAULIC    PRESS 

tons  capacity,  is  homemade  and  of  ample  dimensions 
between  end  housings  to  admit  work  considerably  longer 
than  the  roll  illustrated  by  Fig.  3.  The  press  is  shown 
in  Fig.  4,  where  the  right-  and  left-hand  housings  are 
seen  at  either  side  of  the  shaping  machine  that  occupies 
the  foreground.  The  housings  stand  some  7  ft.  from 
floor  to  top  and  they  are  tied  together  by  four  through 
bolts  6  in.  diameter  with  nuts  at  the  ends. 

The  roll  illustrated  in  Fig.  3  is  finished  with  a  series 
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of  grooves  around  the  circumference  spaced  three  to 
the  inch,  though  frequently  the  roll  faces  are  grooved 
six  or  seven  to  the  inch.  The  form  of  tool  used  in  the 
grooving  operation  is  shown  in  Fig.  5.  It  is  a  flat 
formed  cutter  with  teeth  similar  to  a  flat  chasing  tool, 
except  that  the  teeth  are  uniform  instead  of  being 
beveled  away  at  the  leading  end  to  provide  a  starting 
clearance.  The  tool  is  fed  straight  in  by  the  cross-slide 
until  the  proper  depth  of  groove  is  obtained  and  is 
double  edged  with  cutting  teeth  on  each  side  so  that 
an  economy  in  the  steel  blank  is  effected  and  there  is 
always  a  suitable  grooving  edge  available  for  the  work. 

The  teeth  are  formed  from  the  face  to  the  back  with 

uniform  section,  and  as  the  top  surface  is  ground  away 
in  sharpening  there  is  no  change  in  the  tooth  form.  In 
plan  the  tool  resembles  a  double-edged  rack  with  teeth 
similar  to  a  coarse-pitch  U.  S.  Standard  thread. 

PIG.   5.      DETAIL  OF  DOUBLE-EDGED  GROOVING  TOOL 

There  are  various  forms  of  grooves  in  different 
Classes  of  rolls.  Several  types  of  rolls  are  shown  in 
Fig.  6,  the  one  at  the  top  being  cast  with  herringbone 
corrugations  for  crushing  the  cane  as  it  first  enters  the 
mill.  Underneath  this  is  a  shaft  for  a  roll  of  the  kind 

already  described,  and  at  the  front  of  the  pile  is  a  finely 
grooved  roll,  which  is  one  of  the  finishing  set  where  the 
fine  grooves  act  to  squeeze  the  cane,  and  deeper  grooves 
every  few  inches  serve  to  carry  away  the  juices.  This 
latter  roll  is  also  of  the  construction  referred  to  where 
the  roll  proper,  or  outer  shell,  is  pressed  upon  a  shaft 
for  carrying  the  whole  unit  in  the  housing  bearings. 

The  different  types  of  rolls  are  very  heavy  units  to 
handle  and  machine.  The  roll  in  Fig.  3  weighs  when 
in  place  on  its  shaft  about  14  tons,  and  the  complete  out- 

fit of  rolls  in  a  nine-roll  mill  alone  will  run  up  to  say 
120  tons,  this  without  the  gearing,  housing,  etc.,  which 
in  the  total  make  up  a  massive  piece  of  apparatus. 

The  machine  shown  in  the  headpiece  has  a  length 
of  approximately  75  ft.  for  the  main  bedplates,  and 
some  idea  is  therefore  obtained  regarding  the  sizes  of 
the  spur  gears  that  operate  the  sets  of  rolls.  These 
gears  are  10  to  14  ft.  in  diameter  by  12  to  16  in.  face 
and  will  weigh  5  or  6  tons  each.  They  are  fitted  on 
shafts  18  in.  or  more  in  diameter  and  are  themselves 

built  up  in  the  form  of  gear  rings  mounted  on  a  spider. 
In  Fig.  7  a  cast-steel  pinion  is  illustrated  on  the  table 

of  the  keyseating  machine.  This  pinion  is  one  of  the 
driving  members  in  the  gear  train  for  the  rolls  and  its 
proportions  are  well  shown.  This  pinion  weighs  about 
W  tons.  Its  teeth  have  a  circular  pitch  of  4.5  in.  and 

a  length  of  face  of  14  in.  Broad  kej'ways  are  used  in 
this  class  of  work,  and  referring  specifically  to  the  bot- 

tom roll  in  Fig.  3,  which  is  illustrated  with  two  keyways 
in  the  end  of  the  shaft,  these  kejTvays  are  34  in.  wide 
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by  5  in.  deep.  They  are  planed  into  the  shaft  at  90 
deg.  to  each  other  and  are  cut  clear  across  the  enlarged 
end  of  the  shaft,  which  is  28/^^  in.  long. 

The  top  roll  in  each  set  of  three  is  the  driver.  The 
shaft  in  the  top  roll  extends  10  in.  beyond  the  ends  of 
the  other  shafts  and  is  formed  with  a  square  as  large 
as  the  shaft  diameter  will  permit  to  receive  the  driving 

chuck,  or  cathead,  on  the  short  shaft  that  extends  across 
from  the  gear  train.  The  connections  for  the  rolls 
and  gear  train  are  therefore  very  similar  to  the  drive 
employed  on  roll  sets  in  steel  mills. 

In  some  instances  a  herringbone  form  of  gear  tooth 
is  used  and  it  has  been  found  to  impart  smoothness  of action. 

Manufacture  of  Tungsten  and    Molybdenum By  PAUL  McJUNKIN 

A  BRIEF  description  of  the  method  of  manufactur- 
l\   ing  tungsten  and   molybdenum   wire  may  be  of 

X  A.  interest  to  those  who   are  not   acquainted  with 
it.    The  process  is  essentially  the  same  for  both  metals. 

The  successful  manufacture  of  wire  of  these  materials 
required  extraordinary  perseverance  in  the  various 
steps,  but  as  is  often  the  case  in  even  the  most  remark- 

able technical  achievements  it  appears  that  nothing 
essentially  new  was  employed.  This  should  not  detract 
from  the  credit  due  to  those  who  had  the  ability  and 
the  resources  necessary  to  achieve  the  remarkable  re- 

sult of  obtaining  wires  of  unusual  ductility  from  mate- 
rials previously  considered  nonductile. 

How  Tungsten  Wire  Is  Made 

Tungsten  wire  is  made  by  reducing  tungsten  trioxide 
(WO,),  which  has  been  purified,  to  metallic  tungsten 
powder,  which,  with  a  small  amount  of  a  binding 
material,  is  compressed  by  a  mold  in  a  heavy  hydraulic 
press  to  a  stick  of  square  section,  usually  about  20  cm. 
long  by  1  cm.  square.  This  .stick  must  be  carefully 
handled  until  it  has  been  brought  to  an  extremely  high 
temperature  In  an  electric  furnace,  which  temperature 
can  be  attained  only  by  using  a  heating  coil  of  tungsten 
or  molybdenum  protected  by  an  atmosphere  of  hydrogen 
or  nitrogen.  After  this  treatment  the  stick  has  suffi- 

cient mechanical  strength  to  permit  its  being  mounted 
vertically  between  heavy  water-cooled  copper  clamps  in 
a  water-cooled  vessel  in  which  an  atmosphere  of  pure 
hydrogen  can  be  maintained.  An  electric  current  is 
then  passed  through  the  stick  of  tungsten,  bringing  it 
nearly  to  the  fusing  temperature  of  the  metal.  At 
this  temperature  the  pressed  stick  consolidates  into  a 
homogeneous  rod,  now  called  an  ingot,  having  contracted 
considerably  both  in  length  and  thickness,  and,  though 
still  very  brittle  when  cold,  having  very  considerable 
mechanical  strength. 

The  next  step  is  perhaps  the  most  important,  since 
it  is  here  that  the  extremely  brittle  mass  of  tungsten 
is  given  a  fibrous  structure,  permitting  it  eventually  to 
be  drawn  into  wire.  The  successful  introduction  of 
this  step  was  undoubtedly  due  to  the  persistence  of 
A.  J.  Langelier  of  Providence,  R.  I.,  who  has  had  many 
years  of  experience  in  the  swaging  of  metals.  The 
swaging  machine  contains  a  pair  of  dies  which  when 
rotated  deliver  a  series  of  rapid  blows  from  different 
angles  on  a  rod  of  metal  passed  between  them,  thus 
reducing  the  diameter  and  giving  to  it  the  mechanical 
working  which  results  in  the  elongation  of  the  crystals 
of  the  metal  and  consequently  a  fibrous  structure.  In 
the  case  of  tungsten  and  molybdenum  this  can  only  be 

accomplished  with  the  ingot  at  a  very  high  temperature 
and  in  many  steps  with  a  very  small  reduction  in 
diameter  at  each  step.  By  the  time,  however,  that  the 
ingot  has  been  reduced  to  a  diameter  of  about  1  mm. 
it  is  possible  to  begin  actual  wire-drawing  operations. 

The  wire  drawing  is  done  on  specially  constructed 
drawing  machines,  using  diamond  dies,  though  to  a 
small  extent  special  alloy  dies  have  been  successfully 
used  for  the  larger  sizes.  During  the  first  passes 
through  the  dies  both  the  wire  and  the  dies  must  be 
kept  quite  hot,  the  temperature  being  reduced  as  the 
diameter  of  the  wire  decreases.  As  a  lubricant  for 
drawing  aquadag  is  applied  to  the  rod  during  the  swag- 

ing and  adheres  to  the  wire  throughout  the  drawing 
process,  giving  it  a  jet-black  appearance,  hence  the 
term  "black  wire"  applied  to  the  unannealed  and  un- 
cleaned  vdre  as  it  comes  from  the  dies. 

Coiling  the  Spiral 

For  coiling  the  spiral  filaments  used  in  gas-filled 

lamps  and  for  use  with  the  "form  wound"  method  of 
filament  mounting  tungsten  wire  is  generally  used 
unannealed,  while  for  winding  the  filament  on  the  stem 
directly  from  the  spool  it  is  generally  annealed.  Usually 

the  unannealed,  or  "black,"  wire  is  very  curly,  due  to 
the  die  not  having  been  exactly  symmetrical  or  the  line  of 
drawing  not  exactly  coinciding  with  the  axis  of  the  die. 
If  the  annealing  be  carried  far  enough  the  wire  will  be 
entirely  free  from  kinks  or  curls,  but  the  tensile 

strength,  which  is  very  high  in  the  "black"  wire,  is 
greatly  reduced  by  annealing  so  that  a  partly  annealed 
wire  is  most  suitable  for  lamp  manufacture. 

Tungsten  and  molybdenum  are  also  made  in  the 
form  of  sheets  or  strips,  which  are  produced  by  sub- 

jecting the  ingots  to  hot  rolling.  For  some  purposes 
the  rods  resulting  from  the  swaging  of  the  ingots  are 
directly  of  value.  For  other  purposes  shapes  molded 
from  the  metal  powder  and  intensely  heated  in  an  elec- 

tric furnace  are  useful. 
Larger  units  of  production  are  being  constantly 

attained  and  improved  methods  of  manufacture  de- 
veloped, both  bringing  nearer  the  more  general  use  of 

these  metals  in  the  world's  industries. 
Properties 

Tungsten,  and  to  a  lesser  extent  molybdenum,  is 
distinguished  by  several  characteristics.  Both  are 
extremely  resistant  to  corrosive  or  other  chemical 
action.  The  tensile  strength  of  wires  is  enormous,  in 
the  case  of  fine  tungsten  wires  from  two  to  three  times 
that  of  the  best  steel  wires.     The  melting  points  are 
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extremely  high.  They  are  generally  very  hard,  slight 

alloying  and  proper  treatment  making  them  excessively 
so.  The  following  data  summarize  these  and  other 

properties  of  tungsten  which  may  be  of  interest: 

Density,  19  to  21.4,  depending  on  the  method  and  extent  of 
mechanical  working  in  its  preparation. 

Tensile  strength,  300  to  425  kgm.  per  square  millimeter 
(425,000  to  600,000  lb.  per  square  inch)  for  wire  which  has 
had  considerable  mechanical  working,  hence  depending 
largely  upon  the  size  of  the  original  ingot. 

Young's  modulus  of  elasticity  42,200  kgms.  per  square 
millimeter  (60,000,000  lb.  per  square  inch)  for  wire  in 
which   the  fiber  has   been   fully   developed. 

Melting  point,  3177  deg.  C.    (5722  deg.  F.). 
Thermal  conductivity,  0.35. 
Coefficient  of  expansion,  0.0000043. 
Specific  heat,  0.0357. 
Electrical  resistance  at  25  deg.  C.  (77  deg.  F.)  :  6.2 

microhms  per  cubic  centimeter  (37.5  ohms  per  mil 
foot)  for  hard-drawn  wire  to  5.0  microhms  per  cubic  centi- 

meter (30  ohms  per  mil  foot)   for  fully  annealed  wire. 
Temperature  coefficient  of  electrical  resistance  (0  to  170 

deg.  C.)   0.0051. 

Applications 

The  greatest  quantity  of  both  tungsten  and  molyb- 
denum is  used  in  the  manufacture  of  alloy  steels,  for 

which  purpose  the  metals  are  reduced  in  the  form  of 
ferrotungsten  and  ferromolybdenum. 

By  far  the  leading  use  of  the  pure  metals  is  that 
which  first  prompted  their  production,  tungsten  for  the 
filaments  of  incandescent  electric  lamps  and  molybdenum 

for  the  anchors  or  hooks  which  support  the  tungsten 

filament.  Certainly  the  purest  tungsten,  if  not  the  first 

production,  was  that  secured  by  the  colloidal  process  of 
Dr.  H.  Kuzel.  That  which  made  the  tungsten  lamp  of 

today  practicable  was  the  production  of  tungsten  in 

the  form  of  wire,  both  because  of  the  comparative  cheap- 
ness of  the  filament  itself  and  the  lower  cost  of  making 

the  lamps  because  of  the  greater  mechanical  strength 
of  the  filaments. 

Most  people  who  are  familiar  with  tungsten  and 
molybdenum  believe  that  on  account  of  their  peculiar 

properties  their  use  is  only  in  its  infancy  and  is  destined 
to  undergo  enormous  development,  and  that  these  metals 
merit  the  very  serious  consideration  of  men  engaged  in 

many  diversified  lines  of  industry.  Indicative  of  this 
diversity  a  few  applications  will  be  mentioned,  some  of 
which  are  already  extensive  while  others  are  only  in  the 

experimental  stage  and  some  must  await  improvement 

and  cheapening  of  production  for  extensive  use.  Tung- 
sten, and  to  a  lesser  extent  molybdenum,  has  been 

used  with  great  advantage  over  the  metals  previously 

employed  in  the  manufacture  of  incandescent  electric 

lamps,  because  of  the  very  high  melting  point  and  low 
vapor  tension  at  high  temperatures. 

The  Use  of  Tungsten  Disks  in 
Wireless  Apparatus 

Tungsten  disks  are  extensively  used  for  spark  gaps 

in  wireless  apparatus,  and  the  metal  has  almost  entirely. 
replaced  platinum  for  the  contact  surfaces  of  vibrators 

in  ignition  coils  and  many  other  electrical  instruments. 
For  some  of  the  more  important  controls  of  airplanes, 
cables  made  of  tungsten  wire  are  largely  used  instead 
of  steel  because  of  their  greater  strength  and  because 

being  entirely  unaffected  by  moisture  or  corrosive  gases 
there  is  no  possibility  of  the  development  of  a  defect 

through  any  slight  imperfection  or  abrasion  of  the  pro- 
tective coating  applied  to  steel  cables. 

Electric  furnaces  operated  at  very  high  temperatures 
are  becoming  more  important  in  many  industrial 
processes.  The  use  of  tungsten  and  molybdenum  wire 
and  ribbon  for  the  heating  coils  permits  of  operation 

at  a  temperature  several  hundred  degrees  higher  than 

is  possible  even  with  platinum  windings.  X-ray  tubes 

have  been  made  much  more  powerful  through  the  sub- 
stitution of  tungsten  for  platinum  as  a  facing  for  the 

targets  because  of  the  higher  temperatures  permissible. 

The  Development  of  the  X-Ray 

This  development  of  X-ray  apparatus  has  made  it 
practicable  to  apply  these  rays  to  many  industrial 
processes,  such  as  the  hastening  of  chemical  reactions 
usually  dependent  on  sunlight,  the  inspection  of  metals 
for  imperfections,  the  sterilization  of  boxed  cigars 
against  destructive  insects,  the  curing  of  patent  leather, 

the  coloring  of  glass  for  optical  purposes,  etc.  On 
account  of  its  hardness,  toughness  and  of  its  not  being 

affected  by  local  heating  tungsten  needles  have  largely 

replaced  steel  needles  in  phonographs,  being  .serviceable 
for  a  hundred  reproductions  without  injury  to  the 
record. 

Tungsten  wire  has  been  used  to  some  extent  as 

strings  for  musical  instruments  with  much  satisfaction. 
Its  weight,  about  two  and  a  half  times  that  of  steel, 
increases  volume  of  sound  and  it  has  been  suggested, 

though  not  to  my  knowledge  tried,  that  in  consequence 
pianos  may  be  made  of  either  smaller  size  for  a  given 
volume  of  sound  or  having  a  greater  volume  of  sound 

from  present  sizes.  Because  of  its  great  tensile 

strength  and  that  it  can  be  readily  drawn  to  diameters 

as  small  as  0.0004  in.  tungsten  wire  is  used  as  suspen- 
sion wires  for  scientific  instruments  and  as  invisible 

suspension  and  control  wires  for  advertising  novelties 
and  theatrical  effects.  Certain  easily  made  alloys  of 

tungsten  are  extremely  hard  and  will  doubtless  come  to 

be  largely  used  for  cutting  tools  and  wire-drawing  dies. 
It  is  hoped  that  these  examples  may  at  least  suggest 

many  other  uses. 

Tungsten  Wire  Data 

The  following  tables  are  based  on  average  data  for 

the  wire  generally  used  for  filaments  for  electric  lamps. 

Necessarily  the  figures  for  resistance  are  only  approxi- 
mate, as  these  vary  with  the  density  and  degree  of 

annealing  of  the  wire.  They  are,  however,  accurate  in 

that  they  show  the  correct  relations  of  wires  of  different 

diameters : 
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<>,350 4.400 
3,240 2.480 
1,100 

620 
397 
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^Kt-'istauce  Cold 
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iS— -      ■   .Mm 

Id. lOOM 
1000  Ft. 

M.  P.T  Kg. 

0.010 0  00039 

76,500 
233,500 

665.000 
0  015 0  00059 

34.000 
104,000 

295,000 

0  020 
0  00079 

19,200 58,300 

166,000 
0  025 

0.00091 12,250 37,400 

106,000 

0  030 
0  00118 

8,500 

25.800 74.000 0  035 0  00138 

6,250 

19,000 
54,000 

a-4M~ 

C  00157 

4,800 

14,500 
41,500 

0  050 0  00197 

3,060 
9,400 

26,500 
0  060 

0.00236 

2,130 6,500 
18.500 

0  070 0  00276 

1,560 4,750 

13,600 0  080 0.00315 

1,200 3,650 

10,400 0  090 0  00355 
945 

2,880 

M"!? 
0   100 

0.00394 
765 

2,330 
6,650 

0   125 
0  00492 

490 1,500 

HS 0   150 
0.00590 

340 1.040 

2.950 

0  175 

0,00689 
250 760 

^'i?„ 

0  200 
0  00787 

192 

583 

1,660 

0  300 0  01180 

85 

258 

740 

0  400 0  01570 

48 

146 

415 

0  500 
0  01970 

31 94 

266 
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Building  the  Kempsmith  Milling  Machine— I By  M.  E.  HOAG 

Some  of  the  operations  followed  in  the  construc- 
tion of  a  well-known  milling  machine,  as  ivell  as 

a  few  details  in  regard  to  handling  stock  and 
routeing  of  work  through  the  factory,  are  here 
presented. 

THE  success  of  a  modern  machine-tool  plant  de- 
pends not  only  on  good  equipment,  competent 

workmen  and  financial  backing,  but  the  loyalty  of 
the  workmen  and  the  system  of  handling  the  work  both 
from  the  viewpoint  of  the  offices  and  the  shops  are  im- 

portant factors  to  be  considered.  The  shops  of  the 
Kempsmith   Manufacturing  Co.,   Milwaukee,  Wis.,  pre- 

FIGS.   1   AND  2.      STORAGE  OP  CA.STINGS   FOR   SEASONING 

sent  an  excellent  example  of  the  up-to-date  machine-tool 
manufacturing  plant,  whose  ability  to  meet  the  present 
trying  conditions  should  be  of  interest  to  others. 

The  shops  are  single-story  buildings  with  sawtooth 
roofs.  The  floors  were  originally  of  concrete,  but  they 

did  not  prove  satisfactory  on  account  of  the  accumula- 
tion of  dust  and  grit  which  could  not  be  prevented  from 

getting  into  the  bearings  of  the  machinery.  It  was  also 
believed  that  the  health  and  efficiency  of  the  workmen 
were  impaired  by  standing  on  the  cold  concrete  floors, 
so  they  are  now  overlaid  with  wooden  paving  blocks.  The 
trouble  from  du.st  has  been  eliminated  and  the  men  have 
been  found  to  be  more  efficient  and  able  to  stand  for 
longer  periods  when  occasion  demands. 

The  apprenticeship  system  is  in  vogue  in  these  shops, 
and  that  it  is  very  succe.ssful  is  evidenced  by  the  fact 

that  the  department  foremen  have  with  one  or  two  ex- 
ceptions risen  from  the  rank.s  of  the  apprentice. 

Two  railroad  spurs  at  one  side  of  the  .shops  afford 
ample  transportation  facilities,  large  loading  platform.s 
with  cranes  and  storage  facilities  being  provided,  par- 

tial views  of  which  are  shown  in  Figs.  1  and  2.  At 
the  opposite  end  of  the  storage  platform  shown  in  Fig. 
1  is  a  building  which  is  devoted  entirely  to  the  storage of  countershaft  parts. 

The  stock  enters  the  shops  from  the  .storage  platforms 
and  makes  a  complete  circuit  of  the  plant,  passing  from 
one  machine  or  group  of  machines  to  another  and  to  the 
assembling,  testing,  inspecting  and  painting  depart- 

ments until  the  completed  machines  finally  reach  the' 
shipping  department  and  are  ready  to  leave  the  shop 

at  practically  the  same  point 
that  the  raw  material  en- tered. 

A  system  of  unit  assembling 

is  followed,  whereby  the  vari- 
ous   parts    such    as    columns, 

knees,    tables,    etc.,    are    as- 
sembled, the  sections  passing 

thence  to  the  final  assembling' 
department,    where    they    arei 

brought  together  to  form  the 
complete    machine.      In    the 

superintendent's   shop   office 
there  is  installed  a  system  of 

boards    by    which    accurate 
track    is    kept    of    stock    in 

process  and   storage,   so  that 

a   glance    is   sufficient    to   de- 
termine   the    department    in 

which  any  lot  of  parts  is  lo- 
cated,   data    of    these    move- 
ments  being  taken   from   the 

operation  tags  and  time  cards 
turned   in,  as   each   operation 
is  completed,  and  transferred 

to  plugs  on  the  boards.     The 
boards  are  divided  into  cross- 
sections,    a    straight-edge    on 
each  board  aiding  ir,  securing 
correct  location.     An  idea  of 

of  these  boards  is  shown  in the  general  construction 

Fig.  3. 
Standard  jigs  are  used  for  all  planing,  milling  and 

other  machining  operations,  which  insures  uniformity 
of  parts  and  of  finished  product.  A  few  of  the.se  jigs 
will  be  described  in  this  article. 

The  first  operation  on  the  columns  is  planing  the  bear- 
ing surfaces  for  the  knee,  as  shown  in  Fig.  4.  For  this 

operation  the  base  of  the  column  is  allowed  to  rest  on 

the  planing-machine  table,  while  the  upper  part,  which 
carries  the  arm,  is  held  by  setscrews  and  suitable 

clamping  blocks  in  the  jig,  the  work  being  indicated  and 
leveled  up  as  in  regular  practice.  All  flat  surfaces,  as 

well  as  the  Vs,  are  finish-planed  at  one  setting,  this  be- 
ing rendered  practicable  by  long  open-air  seasoning  of 

the  castings.    After  the  planing  operation  the  columns 
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FIGS.  4  TO  11.     PLANING,  BORING  AND  SCRAPING  OPERATIONS 
Fig.    4 — Planing  the   machine   column.      Fig.    5 — Scraping   the    face  of  the  column.     Fig.   6 — Boring  holes  for  spindle  and   over- 

arm.    Fig.   7 — Boring  the   arm   clamping  holes.      Fig.    S — Planing   the  knees  in  gangs.     Fig.   9 — A  turret  Jig  for  boring  tlie  knees. 
Fig.  10 — ^Planing  the  saddles.     Fig.   11— Planing  the  work   tables 
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are  scraped  to  standards  as  seen  in  Fig.  5,  which  shows 
a  surface  plate  fitted  with  trunnions  and  bail  and  at- 

tached to  a  chain  block  so  that  the  workman  can  handle 
it  easily  without  a  helper.  This  scraping  gives  a  true 
bearing  surface  from  which  all  future  locations  and 
gagings  are  taken  and  insures  the  alignment  of  all 

parts. 
To  drill  the  arm  hole,  spindle  holes  and  back  gear- 

shaft  holes  the  column  is  placed  face  down  with  the 
scraped  surface  resting  on  and  clamped  against  the 
ways  of  the  jig  as  seen  at  A,  Fig.  6,  the  head  of  the 
column  being  located  in  the  bushed  portion  B  of  the  jig 

FIG.  3.     WORK  PROGRESS  BOARD 

under  a  radial  drilling  machine.  Movable  slip  bush- 
ings and  a  boring  bar  C  with  a  universal  joint  D  render 

the  boring  of  these  holes  a  simple  operation. 
To  bore  the  arm-clamping-screw  holes  the  column  is 

placed  on  the  turntable  car  of  a  Pawling  &  Hamischfeger 
horizontal  boring  and  drilling  machine,  as  shown  in  Fig. 
7.  The  jig  A  is  clamped  to  the  column,  being  located  by 
plugs  that  enter  the  holes  already  bored  for  the  spindle 
and  arm,  and  serves  to  guide  the  boring  bar  B  by  means 
of  two  slip  bushings,  one  of  which  may  be  seen  at  C. 
The  boring,  facing  and  tapping  of  the  boss  D,  which 
supports  the  nut  for  the  elevating  screw,  is  done  in  a 
similar  manner,  the  jig  being  located  by  and  clamped  to 
the  ways  on  the  front  of  the  column. 

The  knees  are  planed  in  lots  of  eight,  jigs  being  used 
to  secure  proper  location  and  alignment,  as  shown  in 

Fig.  8.  The  column  bearing  is  planed  first,  the  cast- 
ings being  clamped  in  the  jigs  by  the  Vs  that  receive 

the  saddles.  After  planing  all  surfaces  in  this  posi- 
tion the  position  of  the  castings  is  reversed,  and  they 

are  clamped  with  the  finished  surfaces  against  a  sec- 
ond set  of  Vs  in  the  jigs  shovra  at  A,  thus  bringing 

all  of  the  bearing  surfaces  square  with  each  other  and 

in  perfect  alignment.     They  are  then  placed  on  a  hor- 

izontal drilling  machine  as  shown  in  Fig.  9,  and  the 
various  holes  bored.  The  jig  used  for  this  work  is  of 
the  turret  type,  so  that  it  can  be  indexed  for  drilling 
all  the  holes  at  one  setting  and  thus  insure  their  proper 
relation.  As  shown  in  the  illustration  there  are  four 
bushings  in  the  bushing  plate  A  and  one  in  plate  B, 
all  the  holes  covered  by  the.se  five  bu.shings  being  bored 
with  the  jig  in  the  first  position.  The  top  plate  is  then 
indexed  through  an  arc  of  40  deg.  and  another  hole 
bored  through  a  bushing  in  C,  after  which  it  is  turned 
180  deg.  from  the  original  position,  and  by  setting  the 
two  auxiliary  bushing  plates  D  and  E  into  the  back  of 
the  jig  the  remaining  holes  are  bored.  It  should  be 
noted  that  for  all  machining  operations  the  various 
parts  are  jigged  and  clamped  by  the  Vs.  After  planing, 
these  surfaces  are  all  scraped  true  before  any  boring 
operations  are  performed,  which  insures  perfect  align- 

ment of  the  bored  holes  with  the  bearing  surfaces. 
The  method  of  setting  up  the  saddles  for  planing  is 

shown  in  Fig.  10,  each  jig  A  being  tongued  and  bolted 
to  the  planing-machine  table.     The  work  is  reversed 

[ 

L p 

4    ,C 

! 
IE. 

r 
mm ■ m ̂  
>          > 

L'.                ! 
I , 

J 

^^PH^^ 
FIGS.    12    AND    13. 

Fig.  12 — An  aid  to  scraping. 
OTHKH    Ol'KltATIONS 
Fig.  13 — MiUing  trunnion  rings 

upon  these  same  jigs  for  the  second-planing  operation. 
The  tables  are  handled  in  much  the  same  way,  as  shown 
in  Fig.  11.  Anyone  who  has  done  much  scraping  on 

hea\'y  work  knows  that  much  energy  is  wasted  in  work- 
ing heavy  parts  together  for  the  purpose  of  locating  the 

bearing  spots.  To  reduce  this  labor  the  device  shown  in 
Fig.  12  is  in  general  use  in  the  Kempsmith  shops  and 
it  greatly  facilitates  the  scraping-in  of  heavy  parts.  In 
the  illustration  the  machine  column  A  is  laid  face  up  on 
the  floor,  and  the  piece  B,  which  carries  a  shaft  and 
pinion  on  the  handle  C,  is  bolted  into  the  arm  hole.  The 
rack  D  carries  a  sort  of  clevis  on  one  end  by  which  it  is 
loosely  attached  to  the  knee  E.  It  is  not  difficult  for  the 
workman  to  slide  the  knee  back  and  forth  on  the  column 

by  turning  the  handle  C. 
The  bronze  trunnion  rings,  one  of  which  is  shown  at 

A,  Fig.  13,  are  milled  on  the  ends  as  shown  at  B  and  are 
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handled  in  lots  of  three  on  the  jig  C,  which  consists 
of  ».  cast-iron  plate  with  suitable  locating  and  clamping 
blocks  and  a  collar  D  bored  true  and  central  with  the 
bedplate  which  slips  over  the  stud  E,  this  stud  being 
fastened  into  one  of  the  T-slots  in  the  milling-machine 
table.  The  jig  plate  can  thus  be  turned  end  for  end 
about  the  stud  E,  and  it  is  provided  with  a  hinged 
tongue  or  locking  device  at  each  end  fitting  into  the 
central  slot  in  the  table  to  locate  the  jig  plate  in  align- 

ment in  either  position.  When  three  pieces  F  have 
been  milled,  that  end  of  the  jig  is  swung  past  the 
cutter  and  the  other  end  of  the  jig  which  has  been 
loaded  during  the  milling  of  the  first  three  pieces  is 

brought  into  position.  Thus  an  almost  continuous  mill- 
ing operation  is  maintained  with  a  comparatively  simple 

jig. 

The  Trouble  Man  Discovers  a  New 
Kind  of  Chain 

By  Philip  C.  Gunion 

"Did  you  hear  how  Tom  White  and  Bill  Grace  are 
good  friends  now?"  asked  the  Trouble  Man  as  he  stopped 
before  my  desk  one  morning. 

Tom  White  was  our  young  mechanical  engineer  and 
a  college  graduate,  and  he  and  Bill  Grace,  our  master 
mechanic,  a  graduate  of  the  famous  school  of  experience, 

had  never  got  along  very  well  together,  so  I  was  in- 
terested in  hearing  that  they  were  now  friends  and  in 

hearing  the  reason. 

"No,"  I  replied,  "I  have  not  heard  about  it,  so  go  the 
limit." 

"Well  you  know  how  them  two  never  could  agree  about 
anything.  It  was  Bill's  fault  mostly,  because  he  was 
always  sneering  at  the  book  learning  that  Tom  had  and 

trying  to  catch  him  up  on  things.  Bill  didn't  like  it 
because  such  a  young  man  as  Tom  stood  in  so  well  with 
the  super.     He  was  always  starting  fool  arguments. 

"  'Perfessor,'  Bill  would  say,  knowing  that  Tom  con- 
sidered himself  a  practical  man  and  therefore  hated  to 

he  called  that,  'Perfessor,  I  would  like  to  have  you 
answer  me  a  question  and  explain  to  these  gentlemen 

here  a  few  scientific  facts.' 

"  'Shoot,'  Tom  would  come  back  pleasantly,  'I  can 
explain  some  things  and  others  I  can  guess  at.  What's 
troubling  you?' 

"  'Well,  I  would  like  to  know  whether  it  is  possible 
to  float  a  battleship  on  a  drop  of  water,'  replied  Bill  with 
a  wicked  wink  at  the  gang. 

"  'Of  course  not,'  says  Tom,  'that's  a  foolish  question.' 
"  'It  can  be  done  though,'  insisted  Bill. 
"  'How?' 

"  'Well,  you  build  a  drydock  that  fits  the  ship  skin 
tight  so  there's  no  room  between  the  dock  and  the  sides 
of  the  ship  for  any  air  and  then  you  put  in  the  dock 
one  drop  of  water  and  lower  the  ship  into  the  dock  and 
the  water  spreads  out  in  a  thin  skin  and  floats  the  ship. 

It's  simple,'  explained  Bill. 
"  'Simple  enough,'  admitted  the  gang. 
"  'It  can't  be  done,'  insisted  Tom,  saying  that  some 

man  with  an  Italian  name  had  a  law  that  a  ship  had  to 

displace  its  weight  in  water  to  float.  He  said  that  Bill's 
one  drop  of  water  would  be  squeezed  out  so  fast  it 
would  never  know  what  hit  it. 

"'What's  this  guy  Avygardro  know  about  it?'  asked 
Bill.  'Did  he  ever  try  it?  My  guess  is  as  good  as 

his'n.' 

"And  that  is  just  a  sample  of  how  Bill  would  try  and 
make  out  Tom  didn't  know  anything,  and  Tom  would  get 
so  excited  and  mention  .such  a  lot  of  rules  and  laws  that 

we  never  heard  about  that  the  most  of  the  boys  figured 
Bill  was  the  original  wise  guy. 

"Secretly,  though,  Bill  knew  Tom  was  way  ahead  of 
him  on  the  reason  for  things  and  fast  catching  up  on 

practical  things.  Bill  used  to  take  a  peep  at  Tom's 
books  when  the  lad  was  not  around  and  pick  up  lots  of 
things  to  talk  to  the  boys  about. 

"You  know  Bill  has  to  make  out  specifications  for 
materials  he  needs,  and  instead  of  asking  Tom  to  help 

him  he  would  look  into  Tom's  notebooks  to  see  whether 
to  judge  machine  oil  by  the  color  or  by  the  taste,  and 
how  strong  steel  is,  and  the  like. 

"Tom  found  it  out  and  played  a  little  trick  on  him. 
He  heard  Bill  talking  about  a  new  length  of  chain  for 
the  couterweight  on  the  big  elevator  door,  and  Bill  was 
asking  one  of  the  foremen  how  you  specify  how  strong 

a  chain  ought  to  be.  He  didn't  know  either  so  Bill  said 
he  would  look  it  up. 

"Tom  beat  him  to  it  though  and  made  a  page  in  his 
notebook  called  'Chains'  and  wrote  'Chain  is  specified 

in  pounds  per  foot.' 
"Bill  read  it  when  he  got  a  chance  and  says  to  the 

foreman:  'Chain  is  .specified  in  pounds  per  foot.  That 
counterweight  is  a  100  lb.,  so  I  will  need  a  good  strong 

chain  that  will  carrj'  100  lb.  per  foot.' 
"  'Right,'  says  the  foreman. 

"So  that's  how  the  specification  went  into  the  super, 
and  he  roared  to  have  Bill  sent  to  him  at  once  when  he 

saw  it. 

"  'Are  you  trying  to  kid  me,  Grace?'  he  demanded. 
"  'No,  sir,'  trembled  Bill. 

"  'Just  what  do  jou  mean  by  chain  100  lb.  to  the  foot 
then?  I  suppose  2  ft.  of  your  chain  would  hold  200  lb. 

and  3  ft.  300  lb.,  and  so  on?' 
"Bill  was  too  surprised  to  answer,  but  Tom,  whose 

desk  was  near  by,  came  to  his  rescue.  'You  only  wanted 

a  foot  of  chain,  didn't  you  Bill?' 
"  'Yes  sir,'  says  the  bewildered  Bill  to  the  super,  one 

foot's  enough,  sir.' 
"  'And  that  foot  of  chain  must  hold  100  lb.,'  explained 

Tom. 
"  'That's  different,'  says  the  super,  cooling  down. 

'I  thought  you  were  trying  to  get  funny.  That's  all, 

Grace.' 

"Bill  came  up  to  where  Tom  was  working  in  the  shop 

a  little  later  in  the  day  and  says  curiously.  'Why  did 

you  get  me  out  of  that  mess  with  the  old  man,  Tom?' 
"  'Because  I  and  your  own  pigheadedness  got  vou 

into  it,'  replied  Tom,  'and  because  I  like  you,  '"{ill ' 
"  'Well  I'm  damned  if  I  know  why  you  do  'v'len  I  have 

ragged  you  so  much.  But  that  liking  go-^^  !?ouble  and  I 
am  with  you  from  now  on.  It  don't  bother  me  iny 
more  that  I  am  still  going  to  be  just  a  master  mechanic 

when  you're  the  super,'  says  Bill  humbly. 
"And  Tom's  sure  to  be  the  super  rome  day,"  sdded  the 

Trouble  Man  earnestly. 

"Nothing  can  keep  a  man  like  *"hat  do'vn,''  I  replied, 
chuckling  at  the  100  lb.  per  foot  chain  as  I  !iegan  to 
check  the  payroll. 
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Grinding  Accurate  Profile  Gages  by  Means of  Master  Plates 
By  HERBERT  M.  DARLING 

The  accurate  grinding  of  irregular-shaped  profile 
gages  may  be  simplified  in  many  cases  by  the  use 
of  suitable  master  plates.  This  is  especially  true 
luhen  it  is  to  be  done  in  a  shop  that  is  only  mod- 

erately well  equipped  for  doing  work  of  this 
character. 

BY  THE  use  of  master  plates  many  gages  of  ir- 
regular profile  may  be  ground  in  the  bench  lathe. 

The  gage  shown  in  Fig.  1  is  used  for  the  purpose 
of  checking  the  inside  profile  of  a  rifle  band,  and  by 
reference  to  the  illustration  it  will  be  noticed  that  the 
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FIC..=!.   1   TO  3.     GRINDI.XG  ACCURATE  PROFILE   GAGES 
Fig.   1 — The  gage  to  be  giound.      Fig.    2 — The  ma.«tei-  plate  and 

biitton.<!.      Fig.    3 — .Method    of  using   the   master  plate 

gaging  surfaces  are  made  up  of  five  separate  radii 
struck  from  as  many  different  centers.  The  essential 
dimensions  must  be  maintained  within  a  tolerance  of 
0.0001  inch. 

The  gages  were  roughed  out  of  tool  steel  and  hard- 
ened, sufficient  .stock  being  left  for  grinding  on  the 

outside  and  for  lapping  the  holes.  As  the  same  tools 
and  methods  were  used  in  finishing  both  gages  only  one 
will  be  described. 

Let  us  take,  for  example,  the  no-go  gage,  which  is 
0.004  in.  larger  over  all  than  the  go  gage.  First  I 
made  as  accurately  as  possible  the  master  plate  shown 
in  Fig.  2.  The  bu.shings  all  have  the  same  sized  holes, 
and  are  spaced  to  the  same  center  distances  as  the 
centers  of  the  radii  of  the  gages  to  be  ground.  The 
faceplate  of  the  bench  lathe  has  a  true  hole  i  in.  in 

diameter  in  its  center.  The  larger  end  of  plug  .4 
IS  made  to  fit  tightly  into  this  hole  while  the  .smaller 
diameter  is  lapped  to  a  wringing  fit  in  the  bushings  in 
the  master  plate.    The  plug  B  is  also  made  to  this  latter 
size. 

The  three  buttons  C,  D,  and  E  are  made  up  from 
tool  steel,  are  hardened  and  ground  on  the  diameter, 
and  the  sides  are  ground  parallel.  The  holes  in  these 
three  buttons  are  lapped  to  exactly  the  same  size  as 
the  bushings  in  the  master  plate.  The  radius  of  each 
button  is  made  to  correspond  with  one  of  the  radii  to 
be  produced,  plus  0.0003  in.  in  each  case.  That  is  C 
has  a  radius  of  0.2523,  /;  of  0.5623  and  E  of  1.0337. 

After  hardening  the  gage  the  holes  are  lapped  out 
(the  J-in.  hole  being  unimportant  as  it  is  only  for  a 
dowel  pin).  The  ̂ ^^fj-in.  hole  must  be  a  wringing  fit  on 
the  plugs  A  and  B. 

A  plug  is  now  turned  and  ground  to  exactly  0.3125 
in.  in  the  bench  lathe.  Leaving  this  plug  in  place  in 
the  draw-in  chuck  the  gage  is  wrung  onto  it  and  the 
face  is  ground  true  and  square  with  the  hole. 

Grinding  the  Radius 

The  next  step  is  to  grind  the  0.562  radius.  For  this 
operation  the  disk  C  is  selected,  its  periphery  coppered, 
and  it  is  wrung  onto  the  0.3125  plug,  which  has  been 
left  in  place  in  the  lathe.  The  gage  is  now  pushed  onto 
this  plug  up  against  the  disk.  The  grinding  attachment 
is  then  placed  in  position  on  the  cross-slide,  and  while 
rocking  the  lathe  spindle  backward  and  forward  by 
hand  the  grinding  wheel  is  traversed  across  the  work 
until  it  touches  the  coppered  surface  of  the  disk.  A." 
the  disk  is  0.0003  in.  large  on  its  diameter  the  worl*. 
will  now  have  from  0.0001  to  0.00015  in.  to  lap  on  thi.s 
radius. 

The  gage  is  then  lined  up  on  the  surface  grinder  and 
the  flat  surfaces  A,  Fig.  1,  ground  to  bring  the  over- 

all dimension  to  1.1068  inches. 

The  Master  Plate 

We  now  come  to  the  point  where  the  master  plate  is 
used.  We  start  with  one  of  the  large  radii — 1.0334. 
The  master  plate,  which  has  several  screw  holes  (not 
shown)  for  clamping  purposes,  is  first  clamped  against 
an  angle  iron  on  a  surface  plate,  and  the  plug  B,  Fig.  2. 
pushed  into  the  bushed  hole  F.  The  plug  A  is  pushed 
through  one  of  the  holes  G  from  the  back  of  the  plate. 
The  disk  E  after  being  coppered  is  pushed  onto  this 
plug,  the  ,H  drilled  hole  near  its  center  going  loosely  over 
the  plug  B.  The  gage  is  now  pushed  onto  B,  and  by 
means  of  an  indicator  the  surfaces  A,  Fig.  1,  are 
lined  up  parallel  with  the  sides  of  the  master  plate. 
The  master  plate  is  now  located  on  the  faceplate  of  the 
lathe  by  means  of  the  plug  A,  which  fits  the  center 
hole  of  the  latter. 

After  making  the  clamps  secure,  stops  are  set  to 

prevent  turning  the  lathe  spindle  too  far  and  the  ra- 
dius is  ground  by  rocking  the  faceplate  and  traversing 
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the  grinding  wheel  until  it  touches  the  coppered  disk. 
The  setup  is  shown  in  Fig.  3.  The  work  is  now  re- 

located and  the  other  large  radius  ground  in  the  same 
manner. 

The  next  step  is  to  grind  the  0.252-in.  radius,  for 
which  the  two  holes  H  are  used  in  place  of  G  and 
the  0.504-in.  disk  instead  of  the  larger  one.  When  the 
gage  is  ground  it  will  have  about  0.00025  in.  on  its 

over-all  dimensions  to  lap,  after  which  it  is  ready  to 
assemble  on  the  handle  with  a  fillister-head  screw  and 
dowel  pin. 

The  other  end,  or  go  gage,  is  finished  in  the  same 
way.  As  the  center  distances  are  the  same  as  in  the 
first  gage  the  same  master  plate  is  used,  and  the  same 
disks  are  made  to  serve  by  first  grinding  down  their 
outside  diameters  to  a  size  0.004  in.  smaller. 

Drawing  a  Shell  From  1-In.  Boiler  Iron 
By  G.  R.  smith 

In  these  strenuous  times  when  the  efforts  of 

everyone  are  being  strained  toward  greater  pro- 
duction some  seemingly  impossible  feats  are 

being  accomplished.  Among  these  the  drawing 

on  an  ordinary  double-action  or  draw-press  of 
metal  as  heavy  as  1  in.  in  thickness  is  worthy 
of  notice. 

WE  NEVER  know  until  we  have  tried  what  may 

or  may  not  be  done  in  the  way  of  forming  heavy 
sheet  metal  into  peculiar  shapes.  A  few  years 

ago  heavy  shell  drawing  with  a  common  double-action 
draw-press  was  unknown,  and  I  well  remember  the 
expressions  of  disbelief  when  steel  coffins  were  first 

drawn  up  from  :i-in.  stock,  soon  to  be  followed  by  the 

drawing  of  55-gal.  steel  barrels  from  J^-  and  i-in.  stock. 
No  little  wonderment  was  excited,  even  in  the  face  of 
these  achievements,  when  a  press  was  recently  built 
to  draw  an  automobile  body;  but  hitherto  no  one,  so 

far  as  I  know,  has  attempted  the  drawing  of  1-in. 
boiler  plate  even  in  the  smallest  shapes. 

Production  Doubled 

While  the  operation  here  described  might  possibly 
be  called  a  forging  by  those  not  familiar  with  this 
class  of  work  from  the  fact  that  it  is  drawn  while 
hot,  it  is  not  a  forging  in  any  sense  of  the  word,  but 

is  a  true  drawing  operation  on  a  toggle-action  draw- 
press.  This  operation  is  one  of  the  results  of  the 

recent  speed-up  request  in  connection  with  the  ship- 
building program,  and  the  production  has  been  doubled 

several  times  with  material  reduction  of  cost. 
The  shell,  or  flange,  shown  in  Fig.  1,  was  originally 

designed  as  a  coupling  flange  to  be  used  in  boiler  and 
engine  work.  But  since  the  cost  of  their  production 
has  been  cut  they  have  been  in  great  demand  in  the 

shipbuilding  industry  for  oil  caps,  stanchion  and  equip- 
ment bases,  lead  collars,  etc.,  and  are  drawn  in  various 

sizes  from  different  thicknesses  of  metal. 

These  flanges  were  first  made  from  steel  blanks 
with  the  center  tapped  out  and  short  lengths  of  pipe 
screwed  in,  but  this  method  was  unsatisfactory  besides 
being  slow  and  costly.  It  also  required  several  sizes 
of  pipe  for  the  different  sizes  at  flange. 

I  might  dwell  at  length  on  the  construction  of  the 
tools  for  this  operation,  the  various  forms  of  punches 

that  were  tried  out,  and  the  many  difficulties  encoun- 
tered before  success  was  attained,  bXit  I  feel  that  this 

would  be  needless,  as  we  are  interested  only  in  the 
tools  that  were  ultimately  successful. 

In  Fig.  2  is  shown  a  cross-section  of  the  tools  used 
with  a  blank  in  position  to  draw.  The  punch  A  is 
cupped  at  the  bottom  end  to  fit  the  steel  ball  B,  which 
is  the  actual  drawing  punch,  and  is  J  in.  smaller  in 
diameter  than  the  ball.  The  ball  is  made  of  tool  steel, 

and  after  several  attempts  with  balls  of  varying  hard- 
ness it  was  found  to  be  more  satisfactory  to  leave  it 

unhardened.  The  diameter  of  the  ball  determines  the 
size  of  the  hole  in  the  flange. 

The  blank  is  shown  at  C.  The  die  D  is  of  tool  steel  and 

hardened.  It  is  set  into  the  cast-iron  die  block  E  and 
several  pins,  one  of  which  is  shown  at  F,  locate  the 
blank  in  position  for  drawing. 

The  blank  holder  G  is  of  cast  iron  with  an  inserted 

ring  of  hardened  steel. 
It  will  be  noticed  that  the  die  D  has  a  shearing  edge 

rio.1 

FIGS.  1  AND  2.     FLANGE  DRAWN  FROM  1-IN.  BOILER  IRON 
.'VND  TOOLS  FOR  DRAWING  HEAVY  FLANGE 

at  H.  The  hole  in  the  die  at  this  point  is  just  large 
enough  to  pass  the  ball,  which,  as  it  passes  through  the 
die,  cuts  off  any  surplus  stock,  carrying  the  scrap 
ahead  of  it  in  the  form  of  a  ring  as  shown  at  /. 
The  ball  then  passes  out  through  the  curved  opening 
in  the  die  block,  dropping  into  a  pail  of  water  where 
the  sudden  chill  and  contraction  of  the  ring  of  scrap 
causes  it  to  loosen  so  that  it  is  easily  knocked  off  the 
ball  with  a  light  hammer. 

The  blanks  are  cut  out  of  the  plate  with  the  oxy- 
acetylene  welding  torch,  and  the  center  hole  is  cut  out 
in  the  same  manner. 

The  blanks  are  brought  to  a  bright  cherry-red  heat 
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in  an  oil  furnace  located  conveniently  near  the  press 
and  are  passed  to  the  die  while  still  red  hot.  After 
the  hot  blank  is  placed  in  position  and  the  ball  placed 
on  the  hole  a  small  handful  of  granulated  charcoal  is 
shaken  around  the  edge  of  the  center  hole  and  the  ball, 
this  acting  as  a  lubricant  allowing  the  ball  to  be  forced 
through  easily,  leaving  the  hole  smooth. 

In  heating  the  blanks  care  should  be  taken  to  avoid 

scale  as  much  as  possible,  each  blank  being  drawn  just 
as  soon  as  it  is  hot  enough.  The  longer  it  is  left  in 
the  furnace  the  more  scale  will  form,  and  while  no 
great  trouble  is  experienced  in  the  dies  the  result  is 
a  poor  shell. 

Getting  a  Continuous  Run 

By  placing  a  cold  blank  in  the  furnace  for  each  hot 
lank  taken  out  a  continuous  run  may  be  had,  and  after 
few  blanks  are  run  oif  the  operator  can  judge  the 
amber  of  blanks  that  will  be  required  in  the  furnace. 

By  throwing  the  drawn  shells  in  a  pile  on  a  sheet  of 
stock  or  a  concrete  bed  and  allowing  them  to  cool  slowly 
they  will  anneal,  and  may  be  machined  very  easily  if 
required. 

The  production  is  at  the  rate  of  about  one  hundred 
an  hour.  The  press  used  for  the  work  is  a  Bliss  No. 

14-B,  but  there  are  a  number  of  toggle-action  draw- 
presses  of  this  size  and  general  style  on  the  market 
that  would  meet  the  requirements. 

Locating  Knocks  in  Motors 
By  B.  Z.  Reiter 

One  of  the  intricate  problems  a  mechanic  has  to  deal 
with  is  that  of  distinguishing  between  and  locating 

engine  or  motor  knocks.  To  do  this  a  listening  appa- 
ratus as  shown  in  the  sketch  is  useful.  It  is  made  of 

a  4-in.  copper  tube  about  8  in.  long  with  a  steel 
point  welded  in  one  end.  In  the  other  end  a  steel  rod 
is  inserted  making  a  snug  fit  in  the  copper  tube.  A 
telephone  receiver  is  then  connected  by  means  of  wire 
to  the  end  of  the  steel  rod  to  complete  the  listening 
apparatus. 

When  trying  to  locate  a  knock  the  steel  rod  is  pulled 
out  about  4  in.  By  touching  the  motor  with  the  steel 
point  on  the  places  where  the  trouble  is  expected  and 
keeping  the  receiver  to  the  ear  the  knocks  can  be 
heard  distinctly  while  the  steel  point  is  showing  the 
location  of  the  trouble.  The  more  experience  one  has 

in  listening  to  knocks  the  more  expert  will  one  be- 
come in  finding  them  and  telling  what  is  loose.  Each 

faulty  motor  part  has  a  different  knock  which  comes 
always  in  regular  periods  relatively  to  the  speed  of 
the  engine. 

A  loose  connecting-rod  produces  a  sharp  bump  or  a 

very  heavy  hollow  sound.  To  locate  the  faulty  con- 
necting-rod is  easily  done  by  running  but  one  cylinder 

at  a  time,  in  which  case  two  bumps  are  usually  notice- 
able, due  to  the  relief  of  the  explosion  pressure.  If 

the  rod  is  very  loose  the  knocks  can  be  located  by 
turning  the  engine  with  the  crank.  This  trouble  is 
caused  by  a  twisted  rod,  loose  bearing,  scored  bearing, 

burnt-out  bearing  or  side  play.  With  a  seized  or  burnt- 
out  bearing  the  motor  will  groan  or  stick  in  starting. 

The  main-bearing  knocks  are  readily  located  by  run- 
ning two  cylinders  at  a  time,  one  on  each  side  of  the 

crank  bearing.  A  hard  bump  will  be  noticeable  through- 
out the  motor,  produced  regularly  with  the  firing  of 

the  two  cylinders.  Such  knocks  are  caused  by  end  play 
in  the  shaft,  loose-fitting  bearings,  or  scored  or  a  burnt- 
out  bearing.  In  the  latter  two  instances  the  motor 
will  groan  upon  starting  cold. 

A  loose  piston  pin  is  distinguished  by  a  sharp  metal- 
lic knock.  It  can  be  located  by  using  the  listening 

rod  for  each  cylinder  and  speeding  up  the  motor,  then 
closing  the  throttle  suddenly.  By  doing  so  a  double 
knock  will  be  noticeable  which  is  very  sharp  and  better 
termed  a  rap.  The  knocks  are  caused  by  a  crooked  or 
a  broken  pin  or  a  tight  or  badly  worn  member. 
A  loose  crankshaft  is  seldom  encountered.  It  gives 

a  rattling  slap  combined  with  a  thud.  In  some  cases 
only  the  thud  is  audible;  in  other  cases  the  looseness 
of  the  bearings  will  allow  the  gears  to  slap  and  rattle. 

LISTENING  APPARATUS  FOR  L.OCAT1NO   KNOCKS   IN  THK 
MOTOR 

Generally  this  trouble  is  very  hard  to  discover,  due  to 
the  pressure  of  the  valve  springs.  The  trouble  can 
be  located  by  sounding  gear-case  and  cam.shaft  bearings 
with  the  listening  apparatus.  The  knocks  are  caused 
by  loose  bearings,  end  play  or  bad  fitting  bearings. 
A  loose  flywheel  will  produce  a  very  heavy  knock 

at  low  engine  speed  and  appear  regularly.  The  knock 
will  change  its  nature  entirely  when  the  motor  is 
speeded  up,  and  the  vibration  of  the  shaft  will  produce 
a  dull  chattering  knock.  It  is  located  by  disengaging 
the  clutch  and  rocking  the  flywheel  back  and  forth. 
The  trouble  is  caused  by  improper  fitting,  loose  bolts, 
broken  bolts  or  bad  keys  and  splines. 

A  loose  piston  gives  a  very  short  knocl:,  the  clear- 
ness of  it  varying  with  the  size  of  the  cylinder  and 

metal  used  in  the  piston.  It  can  be  located  very  easily 
by  the  use  of  the  listening  apparatus  against  the 
cylinder  wall.  It  is  caused  by  a  large  bore,  small  piston, 
or  taper  piston  or  bore. 

Loose  valve  tappets  will  produce  a  brisk  tap  or 
knock  very  often  encountered  and  difficult  to  remedy 

on  a  high-speed  motor.  This  trouble  is  caused  by  ex- 
cessive clearance,  bent  or  sticking  valve  stem,  flat  and 

out-of-round  rollers,  bent  valve  spring  or  a  seat  that 
is  not  square,  or  a  combination  of  given  causes. 

Successful  hunting  for  these  troubles  requires  a 
great  deal  of  experience  that  can  be  obtained  only  by 
continued  practice  which  develops  the  sense  so  that  not 
only  the  different  knocks  are  easily  distinguished  but 
are  also  speedily  located. 
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FOR  SMALL  SHOPS^;/^  ALL  SHOPS 

ORMAY  PROCESS.  PAT 

,By  J.  A.  L,  I  teas 

QUICK-ACTIXO   SCREWDRIVERS   AND   WRENCHES 



January  16,  1919 The  Word  is  "Carry  On" 109 

WILL 

BtCAREFUL    © 
ALWAYS 

-     FIRST  AID   - 

By 

Ousiav  
N,Radebau^/i 

ccncl 

c/.  Howard  Beurd,  MD., 
UNiv£fss/ry  OF  /jlu/vo/s 

WITH  the  extensive  introduction  of  women  into 
the  various  industries  and  the  employment  of 
unskilled  workers  in  occupations  requiring  tech- 

nical knowledge  we  may  expect  an  increase  in  the  num- 
ber of  accidents. 

As  a  means  of  promoting  the  efficiency  of  the  worker 
and  providing  prompt  salvage  when  injured  intelligent 
first  aid  is  most  important. 
It  saves  life,  gives  quick 
relief,  prevents  infection 
and  shortens  the  period  of 

disability.  Dr.  J.  D.  Milli- 
gan  of  the  Pittsburgh  & 
Lake  Erie  Railroad  Co. 
noted  that  im  3000  cases  of 

men  using  proper  first-aid 
methods  infection  was  re- 

duced to  less  than  1  per 
cent,  where  it  had  been  10 
per  cent,  before.  First  aid 
to  be  valuable  must  be  based 
upon  the  noninterference 
with  and  the  protection  of 
the  wound.   A  first-aid  man 

Txvn  millinn  industrial  accidents  yearly  in  the 
United  States,  causing  25,000  deaths,  28,000 
dismemberments,  2500  permanent,  80,000  partial 
and  700,000  disabilities  of  longer  than  four  weeks 
is  a  casualty  list  more  to  be  expected  from  the 
soldiers  participating  in  the  world  war  than  work- 

ers engaged  in  peaceful  pursuits.  The  loss  of 
time,  the  decreased  efficiency,  the  expenditure  for 
medical  care  and  the  residt  of  such  iyijuries  con- 

stitute a  serious  curtailment  of  the  productivity 
of  the  nation  and  impose  a  heavy  economic  bur- 

den on  the  people.  This  burden  can  be  lightened 
by  the  observance  of  the  simple  rules  of  safety 
outlined  in  this  article. 

after      giving      treatment 
should  get  the  injured  immediately  to  the  surgeon,  to 
the  trained  nurse  of  the  plant,  to  the  hospital  or  to  a 
local  physician.  The  fate  of  the  injured  depends  largely 
upon  the  man  into  whose  hands  he  first  comes.  If  the 
wound  is  treated  with  a  simple  aseptic  dressing  and  the 
patient  is  sent  to  a  surgeon  much  will  be  accomplished. 

If  the  first-aid  man  attempts  to  do  more  he  is  likely  to  be 
guilty  of  doing  meddlesome  surgery  that  may  prove  more 
dangerous  to  the  injured  than  the  wound. 

The  economic  value  of  properly  rendered  first  aid  will 
be  unquestioned  if  it  will  shorten  the  period  of  disabil- 

ity. A  slight  wound  of  the  finger  followed  by  infection 
may  prevent  a  man  from  working  for  weeks.  If  the  use 
of  a  simple  sterile  dressing  will  avoid  infection  the 
dressing  and  the  time  of  a  fellow  worker  in  rendering 
first  aid  will  represent  money  well  spent. 

A  proper  organization  is  a  most  important  feature 
of  successful  first-aid  work.  Any  system  to  be  effective 
must  have  the  enthusiastic  support  of  the  manager,  the 
superintendent,  the  factory  surgeon,  the  foreman  and 
the  workmen.     The  manager  must  be  interested  and 

convinced  of  the  economic  value  of  such  an  organization 
if  his  hearty  cooperation  is  to  be  obtained  in  furnishing 
equipment,  a  place  for  instruction  and  the  use  of  an 
hour  or  two  a  week  of  the  time  of  the  men.  The  su- 

perintendent must  give  his  assistance  by  requiring  the 
employees  to  learn  first-aid  methods  as  a  part  of  the 
routine  of  the  factory.  The  surgeon  must  give  instruc- 

   tions  by  lectures  and  prac- tical demon.strations  and  he 

must  be  judge  of  the  effi- 
ciency of  the  work  of  the 

teams.  The  organization 
should  promote  popular  in- 

terest in  the  conservation 
of  life,  limb,  materials  and 
machinery;  it  should  dem- 

onstrate the  economic  value 
of  first  aid  by  the  results 
obtained.  It  should  instill 
a  spirit  of  fellowship  and 
cooperation  in  the  use  of 
safety  methods,  pride  in  the 
observance  of  factory  rules 

for  the   protection   of   em- 
ployees and  the  learning 

of  proper  methods  for  care  of  the  injured.  An  effec- 
tive first-aid  organization  should  be  a  part  of  a  general 

program  of  safety  and  conservation.  A  safety  com- 
mittee should  have  control  of  all  activity  pertaining 

to  the  prevention  and  care  of  accidents  and  to  health 
improvement.  Methods  should  be  used  that  will 
convince  the  worker  of  the  value  of  safety  first  and 
first  aid  to  him  personally,  excite  his  interest  in  them 
and  create  a  spirit  of  mutual  understanding  and  help 
between  employer  and  employees  in  the  promotion  of  an 
organization  for  their  common  good.  The  best  result? 
will  be  obtained  when  the  relations  and  the  duties  of 

every  man  are  definitely  outlined  and  thoroughly  under- 
stood and  each  man  knows  and  is  prepared  to  do  his 

part  in  an  emergency.  A  diagrammatic  outline  of  an 
ideal  organization  is  shown  in  Fig.  1. 

Stimulating  interest  in  first  aid  is  the  function  of  the 

chief  surgeon,  who  must  have  such  personality  and  abil- 
ity as  will  create  enthusiasm  in  the  first-aid  captains 

and  workers.  The  average  man  is  very  susceptible  to 

Ihe  suggestion  of  his  fellows. 
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The  chief  surgeon  may  organize  the  men  into  first- 
aid  classes.  On  completion  of  a  prescribed  course  and 
the  passing  of  an  examination  each  man  should  receive 
a  diploma  bearing  the  signature  of  the  president  and  the 
surgeon  of  the  plant.  Through  cooperation  with  the 

safety  committee  of  the  State  Manufacturers'  Associa- 
tion the  course  and  diploma  should  be  standardized  and 

made  uniform. 
Many  accidents  will  eventually  reach  the  courts  for 

final  settlement  and  the  question  will  be  raised  as  to 

manual-arts  department,  should  give  courses  in  safety 
first  and  first  aid,  for  from  these  will  come  chiefly  the 
future  artisans.  Such  instruction  will  bear  its  fruit 
in  the  home  and  in  the  factory;  it  will  save  lives  and 
prevent  loss  of  time  from  work. 

A  Life  and  Limb  Club,  such  as  developed  by  the  in- 
structional staff  in  the  mechanical-engineering  depart- 

ment of  the  University  of  Illinois,  has  an  appropriate 
name  and  is  a  particularly  suitable  means  for  the  pro- 

motion of  interest  in  safety  first  and  first  aid  among 

PRL5IDENT 

CCMMITTEE      | 

Igutjcal  Muwaaj  I  Disan,iHAKUii  I  I  smn  cHitr 

AArfiTV  rilUT 
CCUMTTU 

CHU/ AUTCCGM      lOflEr  LMDfUAl    I   TIAM  CAPTAIH 

bHroMvU — Iadvxstinnc  manI — T^^  |  ajUMgTBMCTl  R5S™)   junMO 

InxaT  AID  TUMftl 

l*^"-'!  I°"~"l  I  CAD  I  ]p^Ji  |-"~l  >~j~H 

^uiMnt^fiiMiL\^M!%S^^manM^}i^  ttiirieru\  |wiFwtl  JtmnSj  pj^al\  fimfaj    ftMrUt  Juaian4  jSwarnJ  ̂ urimH  jutrianH     [wwJil  IoMn»|  luai«rjat  l«»giJ»S|  [wjyijij     (Mnunialj  hntjmj  KSTjiTg  SS^iSi  jfji^ 

O""'- 
FIG.  1. RELATION.  FITNCTION  AND  COMPOSITION  OF  THE  VARIOUS    UNITS    OF    A    FIRST-AID    AND 

SAFETY-FIRST    ORGANIZATION 

who  gave  the  first  aid  and  his  qualifications.  As  a  cor- 
poration frequently  has  to  assume  responsibility  for 

the  acts  of  its  agents  it  is  essential  that  the  type  of 
instruction  and  methods  used  should  be  widely  recog- 

nized as  correct.  Unfortunately  a  doctor  with  no  repu- 
tation but  with  a  license  to  practice  makes  a  more  im- 

pressive witness  in  court  than  a  machinist  who  may 
have  shown  good  judgment  in  rendering  first  aid. 

Plant  and  public  interest  in  the  importance  of  the 
prevention  and  care  of  accidents  may  be  increased  by 

short  talks  during  the  dinner  hour  in  the  different  de- 
partments of  the  plant,  in  the  neighboring  Y.  M.  C.  A., 

by  annual  field-day  contests,  by  awarding  prizes  for  ex- 
ceptional team  woiic  and  by  the  forming  clubs  to  study 

special  phases  of  accident  prevention  and  care. 
Schools  located  near  plants,  especially  those  with  a 

students  and  workmen.  For  this  reason  it  is  worthy 
of  detailed  description. 

Each  man  on  beginning  work  in  the  laboratories  of 
the  mechanical-engineering  department  is  asked  to  sign 
a  pledge,  shown  in  Fig.  2,  after  which  he  receives  the 
membership  card  and  button  shown  in  Fig.  3.  The  but- 

ton is  to  be  worn  in  a  conspicuous  place. 

To  bring  the  activities  of  the  club  into  each  depart- 
ment of  the  plant  a  bulletin  board.  Fig.  4,  is  located 

where  it  must  be  passed  by  the  men  going  to  and  from 
the  time  clock  or  checking  station.  It  is  filled  with  club 
news,  interesting  posters  and  notices  concerning  safety 
first  and  first  aid.  It  may  also  contain  the  names  of 

the  captains  of  the  first-aid  teams  and  the  members  of 
the  club  receiving  awards  or  special  mention  for  effi- 

cient first-aid  work.     This  board  should  be  in  charge 
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HI 

Jifr  Buh  Ximlr  Clulr 
JjXechanitn}    ̂ nsinrrrinB   IJept. 

Fledge 
X  hereby  express  my  desire  to  become  o  member  of 

the  Life  ond  Limb  Club  ,  wKich  has  for  its  objects  the  safety 
and  welfar-e  of  tlie  students  while  they  are  engaged  in  the 
use  of  the  equipment  in  the  shop  laboratories  As  a  member 
of  the  club  I  agree  To  first  ,  to  obey  standard  shop  instructionj 
stall  times  secondly,  rnake  the  slogan,  be  careful  my  rule  of 
conduct  .  third  THINK  before  acting  to  ovoid  injuring  myself 
and  others,  and  fourth,  shun  the  habit  of  living  the.  life  tfio-t 
vvill    dull  the     sense    of    caution 

PIG.    2.      PLEDGE    OF    THE    LIFE    AND    LIMB    CLUB 

of  the  advertising  man,  who  is  a  member  of  the  first- 
aid  committee. 

By-laws  effectively  control  the  election  of  officers,  the 
management  of  the  club  as  well  as  the  award  of  the 
buttons. 

Where  the  company  issues  a  weekly  or  monthly  bul- 
letin interest  can  be  further  increased  by  giving  a  col- 

umn exclusively  to  first-aid  and  safety-first  activities, 
its  editing  to  be  under  the  charge  of  the  surgeon  and 
safety  chief. 

A  system  for  increasing  interest  by  the  award  of  a 

button  may  be  worked  out  in  detail  by  the  first-aid  com- 
mittee. For  example,  a  workman  may  be  given  a  button 

on  the  completion  of  certain  standardized  work,  for  the 

passing  of  an  examination  leading  to  the  promotion  to 

captain  of  a  first-aid  team  or  for  special  skill  in  render- 
ing first  aid. 

Medals  should  be  given  only  for  exceptional  service 

in  the  saving  of  life,  limb,  materials  or  machinery. 

They  should  be  of  bronze,  silver  and  gold  and  to  be 

presented  annually  by  the  president  of  the  State  Manu- 
facturers' Association.  The  medal  should  be  awarded  by 

a  committee  of  th^  association  after  investigation  of  the 

suitability  of  the  candidate  as  recommended  by  the 
superintendent  or  the  chief  surgeon  of  the  plant. 

First-aid  methods  should  be  of  such  uniformity  as 

will  make  them  practical  in  peace  or  in  war,  and  should 
be  recognized  by  the  courts  as  proper  to  be  given  by 
a  layman  in  the 
Their  basis  should 
derstood  principles 
ings.  Every  shop 
required  to  obtain 
ficiency  in  first  aid 

shop  or  in  thehome. 
be  a  few  easily  un- 

and  simple  dress- 
employee  should  be 
a  certificate  of  pro- 

as a  means  of  pro- 

#5  a  member  off  he  dub  for— 

Branch- Da/e- 
.19- 

LIFE  AND  LIMB  CLUB ; YOUR  f 
HANDS  ^1^ 

i*4iS 

MACHINE   SHOP  BRANCH 

FIG.  4.     KXHIBITS  ON  THE  BULLETIN  BOARD 

tecting  himself  and  his  associates,  to  reduce  the  cost 
of  casualty  insurance,  to  increase  the  efficiency  of  the 

worker  and  to  be  prepared  to  give  relief  to  those  in- 
jured in  war  or  in  peace. 

The  considerations  to  be  emphasized  in  instruction 
may  be  summarized  as  follows:  (1)  To  apply  properly 
sterile  gauze  to  a  wound  without  contamination  of  either 
the  gauze  or  the  wound  by  fingers  or  unclean  objects; 
(2)  to  paint  iodine  on  the  skin  around  the  wound  with  a 
sterile  swab  or  pour  alcohol  over  it  and  dress  it  asepti- 
cally;  (3)  to  check  hemorrhage  with  a  tourniquet  only 
when  the  blood  is  spurting  from  the  wound  and  to  stop 
the  spurting  without  injury  to  the  part;  (4)  to  place 
the  patient  on  his  back  in  a  comfortable  position  with 
his  head  low;  if  cold  to  get  him  warm;  if  in  the  hot 

+    SHOP  LABORATORIES      + 

Fir;.    ■>,.      MBMP.ERSHTP    CARD    AND    BUTTON FIG.   5.      A   FIRST-AID  CABINET 
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FIRST    AID  CASE   RECORD 

FORM    NO. 
DATE  INSTALLED^ 

MS- 

CASE    NO.   A   

LOCATION    NO.     rinrhinp  <;hnn 
CAPT.  IN  CMAROE   SJsDh£- 

THIS  CASE  SHOULD 
CONTAIN  THE WHEN  NKW  SUPPLIES  ARC  ISSUED  TO 

FOLLOWING  SUPPLIES THIS  CASE  MAKE  CHARGES  BELOW 

STANDARD  LIST RESTOCKINO       LIST 

Am't 

AR  T I C  LE Dote 
ARTICLE      lAm't 

Date 
ART  I  C  1_E 

Am't 

(Bm Sfen/e  Oauze 
b 

tWQdk'QrKifburl'n'Kk' t Trm^ubrBandacfes 
4 Oau^  Compresses 

Adhesive  nas-hEr 

tPkep 

one  !''cin(^one(f  wide 
1 Onehiiroffbrceps 
1 One/birofSdssors 

Scz. Vndureofhdine 

i'- 

70^ £thyl Alcohol 
b Sftrile  Swabs  infest 

Tubfsibrappl.h^ine 
I Tourniauet 

Picric AclciOaijie  for ?PI<iis. 

^ 
Tubes  ol'SrbolQfed 
^j^line(nPhenoI) > 
Splints 1 

FIG.    6.      STANDARD   5  x   7-IN.    RECORD   CARD 

sun  to  put  him  in  the  shade;  (5)  to  learn  the  Schafer 
method  of  artificial  respiraticr  .nd  to  use  it  imrnediately 
in  case  of  drowning,  electrical  shock  and  suffocation; 
(6)  to  fix  a  broken  arm  by  a  sling  and  by  resl.iig  it 
on  the  chest;  to  immobilize  a  fracture  of  the  leg  by  a 
pillow  and  splint  or  by  a  blanket  and  splint;  (7)  to  send 
workers  with  injuries  of  the  eye,  ear  and  nose  directly  to 
a  physician  or  specialist  for  treatment;  (3)  to  get  a 
doctor  quickly  to  the  injured,  and  when  this  is  im- 

practical to  transport  him  without  further  injury  to  a 
doctor  or  to  a  hospital;  (9)  not  to  give  the  patient 
whiskey  or  anything  else,  but  to  make  him  comfortable 
and  then  let  him  alone;  QO)  to  learn  to  do  nothing 
rather  than  too  much. 

FiRST-Aio  Equipment 

First-aid  equipment  should  be  readily  accessible,  suit- 
able, economical  and  standardized.  No  article  of  ques- 

tionable value  or  likely  to  prove  unsafe  in  the  hands 
of  the  trained  worker  of  average  intelligence  should 

be  included.  In  each  depart- 
ment there  should  be  a  first- 

aid  cabinet  located  in  a  well- 
lighted,  clean  place.  The  type 
of  case  shown  in  Fig.  5  may 
be  made  in  the  woodworking 
department  of  any  plant.  This 
one  is  17  in.  wide,  22  in.  high 
and  8  in.  deep.  All  cabinets 
should  be  under  the  control 
of  the  chief  surgeon  and 
should  be  inspected  and  re- 

stocked at  least  twice  a  week. 

They  should  be  tightly  closed 
but  not  locked.  They  may  be 
so  sealed  with  a  thin  wooden 

pin  as  to  be  quickly  opened  but 
to  leave  a  record  of  their  use. 
When  the  representative  of 
the  office  of  the  chief  surgeon 
restocks  the  case  charges  are 
made  upon  the  card  shown 
in  Fig.  6.  In  this  way  abuses 
are  checked  and  economy  in- 
sured. 

Each  cabinet  'vhould  contain  the  following  materials: 
Four  boxes  of  sterile  gauze,  six  gauze  roller  bandage.s 
(two  2 J  in.  and  four  1  in.  wide),  two  triangular  band- 

ages, four  gauze  compresses,  two  packages  of  adhe- 
sive plaster  (one  1  in.  and  one  \  in.  wide),  one  pair  of 

forceps,  one  pair  of  .scissors,  3  oz.  of  tincture  of  iodine, 
4  oz.  70  per  cent,  ethyl  alcohol,  six  sterile  swabs  in  test 
tubes  for  applying  iodine,  one  tourniquet,  two  packages 
of  picric-acid  gauze  for  burns,  two  tubes  of  earbolated 
vaseline  (1  per  cent,  phenol)  and  two  splints. 

Using  the  Tourniquets 

Such  articles  as  tourniquets,  splints  and  iodine  may 
be  objected  to  as  being  neither  simple  nor  devoid  of  dan- 

ger, but  trained  workers  of  average  intelligence  who 
are  not  permitted  to  render  first  aid  until  they  have  re- 

ceived a  certificate  should  be  able  to  u.se  these  articles 
without  risk  to  the  life  or  limb  of  the  patient.  In 
shops  where  accidents  are  likely  to  cause  severe  bleed- 

ing it  would  seem  better  to  provide  a  proper  tourniquet 
and  instruct  the  men  thoroughly  in  its  application  than 
to  have  them  use  a  piece  of  wire  or  twine  in  a  severe 
hemorrhage  in  one  of  their  fellow  workmen.  If  they 
understand  the  danger  of  the  tourniquet,  how  it  should 
be  applied  and  the  necessity  of  immediately  calling  a 
physician  this  objection  will  be  largely  removed.  The 
same  may  be  said  of  splints  which  when  applied  too 
tightly  do  serious  harm.  The  splints  may  be  so  padded 
as  to  avoid  a  great  deal  of  danger  from  pressure.  The 
bottle  containing  the  iodine  should  have  a  red  label  upon 
which  i.s  in.scribed,  "Poison  if  taken  internally."  When 
applying  iodine  a  sterile  swab  should  be  removed  from 
the  test  tube  and  a  small  amount  of  iodine  poured  into 
the  tube  and  a  part  of  its  contents  applied  to  the  skin 
with  the  swab. 

Each  shop  should  have  a  first-aid  station  where  the 
patient  may  lie  down  and  be  made  comfortable  until  the 
doctor  arrives.  The  extent  of  supplies  of  the  station 
will  depend  upon  the  size  of  the  shop,  its  proximity  to 

FIG.  7. FIRST-AID   STATION  OP  THE   UNIVERSITY  OF     ILLINOIS  NEAR  THE 
POWER  ANn  jrACHTNE    PLjfWTS 
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a  hospital  and  the  nearness  of  a  surgeon.     It  should 
at  least  have  a  stretcher  and  a  pair  of  blankets. 

In  large  cities  a  hospital  is  usually  located  in  factory 
districts  and  arrangement  for  the  care  of  injured  em- 

ployees may  be  made  with  the  hospital  authorities.  In 
such  instances  first  aid  may  be  given  and  the  injured 
.'sent  to  the  hospital.  This  arrangement  possesses  the 
advantage  that  the  patient  has  a'.i  the  resources  of  the 
hospital  at  his  service ;  an  anesthetic  may  be  given  with 
greater  safety;  he  may  be  promptly  put  to  bed  after 

ciency  was  maintained.  To  establish  and  maintain  such 
a  station  would  be  les.s  expensive  and  more  practical 
than  to  permit  the  employee  to  waste  time  by  a  trip to  a  local  physician  for  every  injury. 

The  functional  organization  for  the  care  of  the  in- 
jured outlined  in  Fig.  8  provides  for  .slight  injuries  re- 

quiring  only  the  application  of  a  simple  sterile  dressing 
for  those  demanding  hospital  care,  and  for  the  rehabili- 

tation of  workers  injured  in  their  daily  occupation  so 
that  they  may  not  become  objects  of  charitv  and  an  eco- 

PRODUCiriG 
WORKMAH 

ACCIDEnT 

FIRST  AID 
oivinBvnEnBLRSOf  THE 

ngSTAIDTEAn 

FAHILY 
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HOHE HOSPITAL 

STATE  BOARD  FOR 
REHABILITATIOM 

inDliSTRIAL  CASUALTIES 

EACKTOWRK 

OLD  OCCUBVTlOn         AiLlEO  fflWCTW         riEWOCCURMlOn 

FUNCTIONAL  ORGANIZATION 
FOR  CARE  Of  INJURED 
rosLABaai  snui.  plmit 

A.  J  1  Mjouai  I.IVI* 

FIG.     8.       FUNCTIOXAIy     ORGANIZATION    FOR    THE     CARE    OF   THE    INJURED 

an  operation,  and  he  is  away  from  the  noise  of  the  fac- 
tory. Minor  injuries  may  be  treated  at  the  hospital 

dispensary.  As  a  cardinal  principle  of  this  system 
neither  the  best  interests  of  the  workman  nor  those 

of  the  employer  are  served  by  his  remaining  unneces- 
sarily in  the  hospital. 

If  the  hospital  is  distant  and  a  large  number  of  work- 
men are  employed  a  thoroughly  equipped  first-aid  sta- 
tion, Fig.  7,  should  be  readily  accessible  in  the  plant. 

It  should  be  supplied  with  hot  and  cold  sterile  water, 

instrument  sterilizer,  operating  table,  facilities  for  an- 
esthesia and  general  surgical  dressings.  As  it  is  to  take 

the  place  of  a  hospital  dispensary  it  should  be  in  charge 
of  a  graduate  nurse.  Shops  having  a  station  of  this  kind 
should  also  have  an  arrangement  Tt^ith  a  surgeon  to  re- 

spond promptly  on  call  and  who  would  see  that  its  effi- 

nomic  burden.  It  will  meet  the  needs  of  the  small  shop, 
the  factory  and  the  great  industrial  plant  with  its  own 

hospital  and  medical  staff. 
Graphic  methods.  Figs.  9  and  10,  are  striking  in 

their  presentation  of  facts  and  may  be  used  to  show 
monthly  and  annually  the  number  of  accidents,  the  total 
hours  lost,  the  percentage  of  men  injured,  the  cost  of 
accidents  to  the  plant  and  the  amount  of  compensation 
awarded.  Such  charts  should  be  posted  in  the  oflSce 
of  the  manager  and  the  surgeon  of  the  plant  and  also 
displayed  for  the  benefit  of  the  workmen.  An  analysis 
of  the  causes  of  accidents  is  of  great  social  and  eco- 

nomic importance.  The  records  should  reveal  the  cause, 
the  nature  of  injury,  the  degree  of  physical  impairment, 
the  hazards  of  particular  occupational  groups,  the  exact 

place  to  apply  preventive  measures,  the  avoidability  of 
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FIG.    9.      CHART   SHOWING   MONTHLY   RECORD   OF 
ACCIDENTS 

the  accident,  the  responsibility  of  the  worker  in  its  oc- 
currence and  the  cost.  The  final  report  of  all  accidents 

should  be  made  on  the  standard  form  approved  by  the 
Bureau  of  Labor  Statistics. 

When  industrial  accidents  are  thoroughly  considered 
in  their  relation  to  loss  in  materials,  machinery  and  man 
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power  the  prevention  and  prompt  treatment  of  all  in- 
juries are  amply  demonstrated  as  of  great  economic  and 

patriotic  importance. 

"How  One  Fellow  Quit  His  Job" By  J.  D.  Cox 
President  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio 

It  was  an  August  day  in  1874.  Our  roll-turning  shop 
was  right  on  the  east  bank  of  the  river  where  the  after- 

noon sun,  together  with  its  reflection  from  the  oily 
surface  of  the  water,  poured  in  on  us  unmercifully.  I 
was  working  on  a  set  of  three  high-rail  rolls  badly 
needed  for  the  new  90-lb.  rails  for  the  Pennsylvania 
RR.  The  bottom  roll  that  I  had  just  finished  was  in 

the  "stands"  of  the  lathe,  the  middle  roll  above  it  in 
running  position  to  verify  and  check  the  dimensions  of 

the  finished  rail.  At  the  next  lathe  to  mine  the  boss  was 
loafing  along  scraping  dust  off  the  neck  of  a  pinion  for 
the  18-in.  mill  that  he  had  finished  an  hour  before. 

To  change  my  lathe,  remove  the  two  rolls,  put  the  top 

roll  in  the  "stands"  and  replace  the  middle  roll  over  it, 
was  "some  job,"  as  the  rolls  weighed  on  an  average  of 
3  tons  apiece.  We  had  no  crane  and  had  to  pry  the 
rolls  up  with  heavy  planks,  block  them  up  and  roll  them 
out  on  the  floor  and  then  reverse  the  operation  to  get 
the  other  ones  in. 

After  about  an  hour's  work,  with  the  help  of  two 
laborers,  I  finished  the  job,  very  hot  and  tired,  and  my 
overalls  wet  with  sweat. 

I'LL  Quit  First 

Just  as  I  stepped  down  in  the  lathe  pit  to  adjust  my 
toolrest  the  boss,  a  thin  little  Welshman  with  a  long, 
red  beard,  crawled  leisurely  up  on  the  floor,  turned,  spit 

into  the  pit  and  said,  "Cox,  change  my  lathe,  I  have  to 
go  up  town."  I  knew  perfectly  well  he  had  been  loaf- 

ing on  his  job  for  hours  just  to  spring  this  on  me,  and 
if  I  was  hot  before  I  was  hotter  now.  I  swung  around, 

facing  him  madder  than  a  hatter,  and  ripped  out,  "No! 
I'll  be  damned  if  I  do!  I'll  quit  first!"  Shrugging  his 
shoulders,  and  in  a  very  mild  voice,  he  replied,  "Just 
as  you  like,"  and  walked  off. 

A  few  minutes  later  I  saw  him  crossing  the  railroad 
bridge  bound  for  a  saloon  where  the  mill  men  had  a 

"hang  out,"  so  I  put  on  my  coat  and  went  home.  Well. 
I  got  to  thinking  the  thing  over  that  evening  and  made 
up  my  mind  that  I  was  very  foolish  to  allow  such  a  fit 
of  passion  to  interfere  with  my  plan  of  mastering  the 

rolling-mill  business.  So  the  next  morning  I  went  down 
to  see  the  general  manager.  I  found  him  out  in  the 

mill,  and  stepping  up  to  him  said:  "Mr.  Ingersoll,  I 
made  a  fool  of  myself  yesterday  and  quit  my  job.  If 
you  will  permit  me  to  I  should  be  glad  to  go  back  to 

work."  "Well,  well,"  he  said,  "what  was  the  matter?" 
Whereupon  I  told  him  my  little  story. 

The  Manager  Makes  It  Right 

As  I  finished  my  tale  I  saw  a  merr>'  twinkle  creep 
in  his  eye  and  just  the  slightest  suspicion  of  a  smile 
playing  round  the  corners  of  his  mouth.  He  put  his 

hand  on  my  shoulder  and  said:  "Come  down  in  the 
morning,  my  boy,  ready  to  go  to  work,  but  come  to 

my  office  first,  and  I'll  see  what  we  can  do  with  you." 
Well,  I  was  there  in  his  office  when  he  got  there. 

"Where  are  your  tools?"  he  asked.  "Over  in  the  lathe 
room,"  I  said;  "I  left  them  there  when  I  quit."  "Go 
get  'em  and  come  back,"  he  said.  So  off  I  went  after 
my  little  kit  of  tools. 
When  I  got  back  to  his  office  he  was  sitting  in  his 

buggy — no  autos  in  those  days — and  said  to  me,  "Jump 
in!"  and  I  jumped.  We  drove  about  a  half  mile  up  the 
river  to  the  old  River  Side  mill  the  company  had  just 
leased.  It  had  been  idle  some  time  and  the  rolls  were 
in  bad  condition.  He  took  me  into  the  lathe  room  and 
asked  me  to  see  if  the  lathe  was  all  right.  I  put  my 
hand  on  the  driving  cone  and  turned  it  over;  it  ran  nice 

and  smooth,  so  I  said,  "I  think  she'll  do."  "Cox,  we  are 
going  to  start  up  this  mill  just  w;  quick  as  we  can,  and 
I  want  you  first  to  dress  up  a  set  of  rolls  for  i  rounds 

P.  D.  Q.,"  said  he,  and  turned  on  his  heels  and  ftff 
he  went. 

II 
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The  Rights  to  Patents  and  Inventio By  CHESLA  C.  SHERLOCK 

U6 

ns 

The  propriei'orship  of  patents  and  the  right  to  in- 
ventions and  processes  developed  while  the  in- 

ventor is  in  the  employ  of  another  has  been  the 
cause  of  much  controversy  not  only  when  the  em- 

ployee was  under  no  special  agreement  to  relin- 
quish any  claim  that  he  might  have  to  ideas 

worked  out  during  his  period  of  employment  but 
also  also  when  such  specific  contract  has  been 
made  to  that  effect.  This  article  quotes  some 
notable  decisions  in  respect  to  such  rights,  and 
in  general  throws  considerable  light  upon  the 
subject. 

ONE  of  the  causes  of  litigation  between  employers 
and  employees  is  that  of  who  has  the  right  to  the 
skill,  time  or  inventive  genius  of  the  employee, 

and  this  litigation  is  by  no  means  forestalled  by  an 
agreement  setting  out  in  minute  detail  the  rights  of 
the  parties  agreed  upon  at  the  time  the  contract  was 
entered  into. 

The  desire  to  obtain  the  fruits  of  an  invention  or  of 
a  patent  is  the  prime  consideration  back  of  this  litiga- 

tion, and  it  is  because  the  federal  Government  has 

always  recognized  the  inventor's  claim  and  his  right 
to  protection  in  the  result  of  his  genius  that  such  litiga- 

tion is  encouraged  and  permitted  to  occupy  the  time  of 
the  courts. 

No  doubt  this  practice  of  the  Government  has  been 

instrumental  in  encour'aging  inventors  to  do  their 
utmost  in  their  chosen  fields.  On  the  other  hand  the 

service  that  manufacturers,  shopmen,  mill  men  and 
others  have  performed  in  hiring  persons  of  inventive 
skill  and  setting  them  to  work  along  their  special  lines 
cannot  be  overlooked.  Often  important  discoveries  have 
been  made  by  persons  so  employed,  and  they  might  never 
have  succeeded  in  their  inventions  had  they  not  had  the 
financial  aid  thus  furnished. 

The  Right  to  Use  a  Patent 

In  a  consideration  of  the  law  on  this  subject  a  dis- 
tinction should  be  borne  in  mind  between  the  right  of 

the  employer  to  the  use  of  the  patent  or  the  process  and 
his  right  of  ownership  of  that  patent  or  process.  They 
may  sometimes  appear  to  be  the  same,  but  in  the  legal 
sense  there  is  a  great  difference. 

Ordinarily  one  may  not  have  a  right  to  the  use  of  a 
thing  unless  one  has  a  proprietary  interest  in  it.  The 

courts  are  almost  agreed  that  an  employer  has  a  "shop 
right"  to  the  inventions  of  an  employee  regardless  of 
whether  the  title  to  the  patent  is  in  the  name  of  the 
employer,  the  employee  or  is  subsequently  assigned  to 
a  third  person.  This  shop  right  seems  to  be  absolute. 
It  is  not  necessary  for  the  employer  to  have  a  grant  or 
an  assignment.  He  may  use  it  without  consulting  the 
inventor,  and  the  latter  has  no  legal  way  to  prevent 
such  use  regardless  of  whether  or  not  he  holds  title  in 
the  patent. 

It  is  not  my  purpose  to  consider  the  question  of  "shop 
right,"  but  to  consider  the  right  of  the  employer  to  the 

title  and  ownership  of  patents  taken  out  by  men  in  his 
employ  on  inventions  and  processes  perfected  during the  course  of  the  employment. 

While  the  contract  of  employment  may  have  much 
to  do  with  the  rights  of  the  parties  it  is  a  rule  that, 
whether  the  contract  is  a  general  one  for  employment  or 
for  the  specific  purpose  of  perfecting  inventions,  the 
employer  has  no  right  to  the  title  in  the  patents  allowed 
on  such  inventions  unless  there  was  an  express  agree- 

ment to  assign  such  title  to  him.  It  has  even  been  held 
that  such  an  express  agreement  given  verbally  was  not 
sufficient,  the  employer  being  unable  to  secure  specific 
performance  of  an  agreement  which  he  could  not  ab- solutely prove. 

It  is  also  a  rule  that  even  though  the  employee  were 
hired  for  the  purpose  of  making  inventions  and  paid  a 
large  salary  he  does  not  obligate  himself  to  give  his 
employer  the  title  to  patents  issued  unless  such  agree- 

ment was  made  at  the  time  he  entered  the  employment. 
A  Court  Decision 

In  an  Illinois  case  a  mechanic  working  for  his  em- 
ployer in  the  construction  of  a  machine  invented  a 

valuable  improvement.  It  was  held  that  the  invention 
was  the  property  of  the  inventor  and  not  of  the  em- 

ployer. Said  the  court:  "It  may  be  true  that  where 
the  employer  hires  a  man  of  supposed  inventive  mind  to 
invent  for  the  employer  an  improvement  in  a  given 
machine,  under  a  special  contract  that  the  employer 
shall  own  the  invention  when  made,  and  under  such  em- 

ployment such  improvement  is  invented  by  the  person 
so  employed,  such  invention  may  in  equity  become  the 
property  of  the  employer.  But  the  law  inclines  so 
strongly  to  the  rule  that  the  invention  shall  be  the 
property  of  its  inventor  that  nothing  short  of  a  clear 
and  specific  contract  to  that  effect  will  vest  the  title  to 
the  invention  in  the  employer  to  the  exclusion  of  the 

inventor." In  a  contract  of  employment  the  employee  agreed  to 

work  in  such  capacity  "pertaining  to  the  manufacture 
of  shellers  and  powers,  and  disposing  of  the  same,  as 
the  company  may  consider  for  their  best  interest; 
.  .  .  that  he  will  work  for  the  best  interest  of  the 

company  in  every  way  that  he  can,  and  in  whatever  way 
such  aid  can  be  given  it  shall  belong  to  the  coinpany — 
that  is,  improvements  .  .  .  that  he  may  make  or 

cause  to  be  made."  It  was  specifically  held  in  this  case 
that  this  contract  of  service  did  not  give  the  employer 
the  right  to  title  in  such  patents  and  inventions  ag  the 
employee  had  made  during  his  service. 

In  a  federal  case  an  inventor  was  hired  to  make  im- 
provements in  plows  for  the  employing  corporation,  for 

which  he  was  paid  $3000  a  year.  He  spent  the  corpora- 

tion's time  making  such  improvements,  which  he  pat- 
ented in  his  own  name.  In  the  absence  of  an  express 

agreement  the  corporation  was  held  not  entitled  to  an 
assignment  of  the  title  to  the  letters  patent.  It  was 
held  by  the  court  that  the  corporation  had  nothing  more 
than  a  license  to  use  the  plows  so  improved,  which,  upon 
the  dissolution  of  the  corporation,  was  not  assignable 
to  a  new  corporation  formed  by  the  old  stockholders. 
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It  has  been  held  by  a  federal  court  that  the  mere 
fact  that  an  inventor  was  working  for  another,  using 
his  shop  and  materials,  will  have  no  effect  upon  the 

right  to  the  title  to  the  invention  or  patent  in  the  ab- 
sence of  a  specific  agreement  to  the  contrary. 

A  Case  Decided  by  Federal  Court 

In  another  case  decided  by  the  federal  courts,  a  work- 
man agreed  to  give  his  skill,  attention  and  inventive 

ability  to  the  service  of  a  carbon  company  in  improving 
the  process  of  electroplating  and  other  processes  in  the 
manufacture  of  carbons.  The  employer  claimed  that  it 
was  entitled  and  had  the  right  to  the  perpetual  use  in 
its  business  and  for  its  purposes  of  the  improvements 
and  inventions  claimed.  The  court,  however,  said  that 
it  merely  had  a  license  and  that  there  was  no  plea  of 
title  where  it  was  not  shown  that  an  express  agreement 
was  in  existence  to  the  effect  that  the  company  should 

have  title  to  the  inventions  or  to  any  patent  the  in- 
ventor might  obtain  for  them. 

It  has  been  held  again  and  again  that  employing  an 
inventor  to  invent  a  specific  machine  does  not  in  itself 
give  the  employer  the  right  to  the  title  to  the  invention 
or  patent  so  produced.  Employers  cannot  understand 
why  they  should  not  have  the  very  article  which  they 
employ  the  inventor  to  produce  for  them.  If  they  were 
to  employ  the  man  to  copy  a  machine  alread.v  in 
existence  they  would  most  certainly  be  entitled  to  the 

machine  when  completed.  Then  why  are  they  not  en- 
titled to  the  original  machine  when  they  have  specifically 

hired  the  man  for  the  purpose  of  producing  it?  The 
reason  is  that  the  law  does  not  look  so  much  at  the  ques- 

tion of  what  the  employer  was  to  get,  but  rather  to 
whether  the  employee  is  an  inventor.  If  so,  then  he 
shall  have  the  full  protection  of  the  law  in  his  inven- 
tion. 

This  rule  of  the  law  does  not  apply  only  to  where 
the  employer  is  a  private  concern.  The  federal  courts 
have  said  that  it  is  also  applicable  to  the  Government  as 

an  employer,  and  that  the  Government  has  no  right  'O 
inventions  or  patents  granted  its  employees  in  the  ab- 

sence of  an  express  agreement  even  though  it  was  per- 

fected in  the  Government's  shops  during  regular  hours 
of  work  and  out  of  materials  furnished  by  the  Govern- 
ment. 

A  New  Jersey  Case  . 

In  a  New  Jersey  case  it  was  held  that  the  mere  fact 
that  a  servant  makes  inventions  while  in  the  service 

and  pay  of  the  master  and  in  the  line  of  his  employ- 
ment, in  the  absence  of  an  agreement  to  that  effect, 

gives  the  master  no  right  to  the  ownership  of  patents 
therefor. 

In  a  Massachusetts  case  a  workman  agreed  to  work 
for  an  employer  for  one  year  at  a  given  monthly  com- 

pensation and  to  assign  all  inventions  made  by  him  while 

in  the  master's  service.  When  the  employment  ter- 
minated he  made  certain  inventions  and  the  employer 

sought  to  obtain  them.  It  was  held  that  as  the  employ- 

ment had  ended  the  servant  was  no  longer  "in  the  service 

of  the  employer"  and  that  he  could  not  compel  an  as- 
signment of  the  patents. 

In  a  New  York  case  an  expert  was  employed  by  a 
chemical  company  to  discover  new  processes  for  the 

master's  benefit.     The  expert  made  several  discoveries, 

which  he  patented  in  his  own  name,  and  the  employer 
attempted  to  hold  up  his  salary  and  in  this  way  compel 
him  to  make  an  assignment  of  the  process  and  patent 

to  the  employer.  The  court  held  that  this  was  unten- 
able; that  the  employer  had  a  license  in  the  use  of  the 

process,  but  that  he  had  no  right  to  the  title  of  it  or 
of  any  patent  issued  therefor. 

In  Wisconsin  a  company  spent  several  years  and  many 
thousands  of  dollars  perfecting  an  invention  of  its  su- 

perintendent with  the  implied  promise  that  he  would 
assign  the  patent  to  the  company  as  soon  as  it  was 
issued.  The  court  held  that  the  employer  had  no  right 
to  title  in  the  patent,  but  that  it  had  a  perpetual  license 
in  the  right  to  manufacture  the  invention  and  to  sell 
it  free  from  restriction  of  any  kind  or  free  from  any 
payment  of  royalty. 

Inventing  at  the  Expense  of  the  Employer 

Edmunds,  a  recognized  authority,  has  said  that  a 
servant,  if  really  an  inventor,  may  often  patent  his 

invention  though  it  be  made  in  the  employer's  time, 
with  the  use  of  the  employer's  materials  and  at  the 
expense  of  the  employer. 

In  a  Massachusetts  case,  where  a  servant  makes  an 

invention  and  takes  out  a  patent  while  in  the  master's 
service,  but  attends  regularly  to  his  duties,  and  uses 
neither  the  material  nor  the  means  of  the  master  in 

perfecting  his  invention  or  in  taking  out  his  patent,  it 
was  held  there  can  be  no  question  as  to  his  exclusive 
right  to  the  fruits  of  his  invention. 

There  have  been  cases  where  the  courts  have  held  that 

where  the  master's  time,  money  and  material  were 
u.sed  to  perfect  the  invention,  the  property  in  the  inven- 

tion rested  in  the  master,  but  these  cases  have  really 
turned  upon  other  considerations  of  a  more  technical 
nature. 

A  Question  of  Payment  of  Royalty 

This  subject  cannot  be  adequately  treated  unless 
thought  is  given  to  a  statement  of  fact  where  it  is 

agreed  that  the  title  to  the  invention  rests  in  the  em- 
ployee and  where  the  emplpyer  is  using  the  invention 

or  the  process  in  his  business.  The  question  arises.  Is 
the  workman  entitled  to  the  payment  of  royalty  for  the 
use  of  his  invention?  Is  there  an  implication  in  the 
mere  fact  of  such  use  that  the  employer  will  pay  such 
a  royalt.v? 

So  far  as  it  possible  to  determine  there  has  never  been 
a  case  decided,  in  this  country  at  least,  which  holds  that 
the  mere  use  of  a  patented  article  is  an  implication  that 
a  royalty  will  be  paid  to  the  workman  owning  the  title 
in  the  patent. 

One  authority  has  said:  "The  fundamental  principle 
determining  the  question  whether  there  was  an  implied 
contract  seems  generally  to  have  been  whether  an  actual 

intention  to  pay  for  the  use  of  the  patent  could  be  in- 
ferred from  the  circumstances.  This  is  especially  true 

in  those  cases  against  the  Government  involving  the 
jurisdiction  of  the  court  of  claims,  which  does  not  have 
jurisdiction  in  actions  of  tort,  but  only  in  actions  upon 
contract,  express  or  implied;  and  the  Supreme  Court 
of  the  United  States  has  said  that  to  give  the  court  of 
claims  jurisdiction  the  demand  sued  upon  must  be 

founded  on  'a  convention  between  the  parties — a  coming 
together  of  the  minds,'  so  there  is  excluded  those  con- 

I 
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tracts  or  obligations  which  the  law  is  said  to  imply  from 

a  tort." It  would  seem  that  if  a  patent  is  used  with  the 

knowledge  of  the  patentee's  rights  little  more  should  be 
required  to  warrant  an  inference  that  the  user  intended 
to  make  compensation,  since  otherwise  he  would  be 
placed  in  the  position  of  intentionally  committing  a  tort 
(personal  injury). 

A  Supreme  Court  Decision 

The  Supreme  Court  of  the  United  States  has  said: 

"The  alternative  of  a  contract  is  important  to  be  kept 
in  mind.  The  officers  of  the  Government  knew  of  the 

invention  and  were  aware  of  its  great  im- 
portance, and  the  purpose  to  deliberately  take  the  prop- 

erty of  another  without  the  intention  that  he  should 

be  compensated — in  other  words,  to  do  plainfully  a 
wrongful  act — cannot  be  imputed  to  them  without  the 

most  convincing  proof." 
In  a  Minnesota  case  it  was  held  that  a  patentee  whose 

invention  is  adopted  and  used  by  a  corporation  is  not 
necessarily  precluded  from  recovery  of  royalty  upon  an 
implied  contract  by  reason  of  the  facts  that  during  the 
period  of  its  use  he  was  an  officer  and  stockholder  of 
the  corporation. 

It  seems  to  be  a  general  rule  that  an  employee  owning 
the  title  in  a  patent  which  was  upon  an  invention  per- 

fected with  the  employer's  time,  money  and  materials 
is  not  entitled  to  the  payment  of  royalty  for  its  use, 
because  the  employer  has  a  license  in  it  which  the 
owner  of  the  patent  cannot  disturb. 

It  has  been  held,  however,  that  an  implied  promise 
may  arise  which  would  entitle  the  patentee  to  the  pay- 

ment of  a  royalty. 
In  Massachusetts  an  employee  made  and  patented  an 

invention  at  his  own  expense,  which  was  used  by  his 
employer,  a  corporation.  It  was  held  that  the  employee 

was  entitled  to  a  royalty  upon  an  implied  promise  in- 
ferred from  the  use  of  the  invention. 

A  mechanic  in  Indiana  perfected  several  improve- 

ments for  his  employer's  machinery  and  patented  them 
in  his  own  name.  The  work  was  done  at  his  own  ex- 

pense and  outside  his  line  of  duty.  His  employer 
directed  him,  with  knowledge  of  his  rights  as  patentee, 
to  install  them  on  the  machinery,  and  the  court  held 
that  there  was  an  implied  promise  to  pay  royalty. 

The  Government  as  an  Employer 

Where  the  Government  is  the  employer  or  the.  one 

using  the  patented  article  there  appear  to  be  many  dif- 
ferent decisions.  One  case  seems  to  have  outlined  the 

field  of  the  law  on  the  subject  when  it  was  held  that  an 
implied  contract  by  the  Government  to  pay  compensation 
for  the  use  of  a  patent  hinged  upon  whether  its  officers 
took  private  property  for  public  use,  conceding  it  to  be 
private  property,  or  claiming  that  it  belonged  to  the 
Government. 

In  another  case  involving  the.  Government  the  Su- 
preme Court  said:  "If  the  right  of  the  patentee  was 

acknowledged,  and  without  his  consent  an  officer  of  the 
Government,  acting  under  legislative  authority,  made 
use  of  the  invention  in  the  discharge  of  his  official 
duties  it  would  seem  to  be  a  clear  case  of  the  exercise  of 

the  right  of  eminent  domain,  upon  which  the  law'would 
imply  a  promise  of  compensation." 

It  is  y/eW  settled  that  a  patentee  cannot  assert  an 
implied  contract  to  make  compensation  where  the  in- 

vention is  used  against  the  protest  of  the  patentee  and 
without  recognition  that  he  has  any  rights  therein,  or 
where  it  is  used  in  ignorance  of  his  claims  and  rights. 
A  di.scus.sion  of  this  nature  cannot  be  considered 

complete  without  a  brief  consideration  of  the  principle.s 
of  law  surrounding  the  employer's  right,  known  as  "shop 
right,"  to  use  the  invention  of  a  patented  article  per- 

fected by  the  workman  while  in  the  employer's  employ- ment. 

While  we  have  seen  that  the  employer  ordinarily  has 
no  right  to  the  ownership  or  title  in  the  patent  he  does 
not  have  his  rights  entirely  cut  off.  He  may  not  be 
able  to  own  the  patent,  but  he  may  use  it,  and  in  many 
instances  sell  it.  While  the  courts  have  generally  recog- 

nized the  employer's  right  to  a  license  in  the  invention 
they  have  with  one  exception  refrained  from  attempting 
to  define  the  rights  which  this  license  confers.  In  the 
majority  of  the  cases  they  have  only  applied  the  law  to 
the  case  at  hand  and  have  let  it  go  at  that. 

A  Federal  Casb 

In  a  federal  case  the  foreman  of  a  brass,  foundry  had 
patented  certain  tools  which  he  had  produced  at  the 
employer's  expense.  Later  he  permitted  the  employer 
to  use  them  in  the  business,  but  when  he  left  the  em- 

ployer's employment  he  sought  an  injunction  and  an 
accounting.  The  court  was  of  the  opinion  that  his  per- 

mission to  the  employer  to  use  the  tools  amounted  to  a 
license  not  only  for  the  time  he  was  in  the  employment 
but  for  so  long  as  the  tools  would  last.  Said  the  court: 

"It  can  hardly  be  possible  that  an  employee,  himself  the 
owner  of  a  patent,  can  introduce  his  patented  device 

into  his  employer's  business  without  his  employer's  con- 
sent, and  without  a  special  agreement  to  pay  him,  and 

afterward  turn  around  and  demand  royalties  or  profits 
and  damages  from  his  employers  for  the  use  «f  such 
device,  especially  in  a  case  like  this,  where  the  invention 

.  .  .  had  been  developed  and  brought  to  a  practical 
condition  at  the  expense  of  his  employer. 

Regarding  Color  Recipes 

In  a  Pennsylvania  case  it  was  held  that  a  carpet 
manufacturer  has  the  right  to  use  color  recipes  made 
by  an  employee  in  the.  course  of  his  employment,  even 
if  the  employee  obtains  patents  for  the  formulas  to 
protect  himself  against  the  public.  The  mere  fact  that 
it  was  a  custom  in  the  business  to  give  a  co!or  mixer 
exclusive  right  to  his  recipes  and  permit  him  to  carry 

them  off  at  his  pleasure  when  quitting  the  master's 
service  will  not  alter  the  rule. 

This  can  be  said  in  regard  to  any  business  where 
certain  persons  may  by  the  nature  of  their  employment 
come  into  secret  processes  and  formulas  with  which 
they  carry  on  their  work.  Custom,  while  recognized  by 
the  law  so  far  as  practicable,  will  not  be  allowed  to 
interfere  with  substantial  justice. 

It  should  not  be  thought  that  the  employer  has  a 

license  in  any  and  every  patent  which  any  ot  his  em- 
ployees may  happen  to  take  out.  In  an  Indiana  case 

it  was  held  that  where  none  of  the  employer's  material 
or  labor  enters  into  the  discovery  or  perfection  of  an 

invention,  and  nothing  of  the  employer's  is  devoted  to 
the  construction  of  the  appliances  patented  Tin+il  oftei 
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the  invention  has  been  put  into  definite  form  and  carried 
to  completion,  and  a  patent  either  issued  or  applied  for, 
no  license  for  the  benefit  of  the  master  will  be  implied. 
We  have  found  that  (1)  where  the  invention  is 

perfected  during  working  hours  the  master  has  a  license 
in  its  use,  but  no  right  to  the  title  or  ownership;  (2) 
where  completed  entirely  outside  the  employment  and 

not  from  the  employer's  materials  or  aid  that  the  em- 
ployer has  no  license  in  it  or  no  right  to  the  title,  and 

(3)  the  employer  has  a  right  to  title  only  where  so 
agreed  by  an  express  contract,  preferably  in  writing. 

Simple  Device  for  Marking  Graduations 
On  Swiveling  Heads 

By  J.  v.  Hunter 
Western  Editor  American  Machinist 

A  simple  and  successful  device  for  graduating  the 
swiveling  base  of  the  grinding  head  and  also  for  gradu- 

ating the  end  of  the  table  for  taper  settings  is  in  use  in 

the  shops  of  the  Dauber-Kratsch  Co.,  Oshkosh,  Wis.,  in 
the  manufacture   of  its   universal  grinding  machines. 

FIG.  1.   GRADUATING  THE  SWIVELING  BASE 

FIG.  2.  MARKING  THE  END  OF  THE  TABLE 

Its  simplicity  will  recommend  it  to  those  who  want  a 
small,  accurate  device  for  this  purpose.  The  device  is 
shown  in  Fig.  1. 
When  being  used  for  graduating  the  swiveling  base 

the  plate  A,  which  has  360  equally  spaced  notches  in  its 

periphery',  is  placed  on  the  top  of  the  part  to  be  gradu- 
ated and  held  in  place  by  the  pin  B.  A  swinging  arm  C 

pivots  upon  the  pin  B  and  has  at  one  side  the  lug  D, 

which  carries  the  spring-controlled  rod  E  that  operates 
the  indexing  plug.  The  marking  device  is  carried  in  the 
square  lug  F,  and  consists  of  a  sliding  tool  bar  G  and 
cutting  tool  H.  The  length  of  the  graduation  marks  is 
controlled  by  the  screw  /  and  for  the  shorter  lines  by  a 
stop  that  can  be  removed  for  each  fifth  line.  A  spring 
is  used  about  the  screw  /  to  raise  the  cutter  bar  after each  cut. 

When  graduating  the  smaller  size  of  machine  the  arm 
swings  about  J  as  a  center. 

This  same  device  with  the  addition  of  the  long  arm 
.1,  Fig.  2,  is  used  for  graduating  the  end  of  the  table. 

The  body  of  the  device  as  used  in  Fig.  1  is  bolted  to 
the  arm  and  has  no  function  except  to  carry  the  tool 
bar.  The  arm  is  adjusted  for  each  successive  mark  by 
means  of  the  screw  B,  Fig.  2,  supported  by  the  bracket 
C  and  operating  through  the  swiveling  bracket  D,  which 
is  a  part  of  the  extension. 

A  Good  Way  to  Make  Straps 
By  M.  L.  Loweey 

Most  machine  shops  in  which  I  have  worked  have  been 
insufficiently  supplied  with  straps  for  holding  work  on 
the  planing  machine  or  boring  mill,  and  it  frequently 
became  necessary  to  stop  on  the  setup  of  a  new  job 
long  enough  to  make  one  or  more  of  these  humble  but 
indispensable  tools.  In  such  cases  it  is  customary  to 
grab  any  piece  of  iron,  driU  a  hole  in  it  with  any  drill 

and  go  ahead  with  the  job,  adding  the  "strap"  after 
its  first  job  is  finished  to  the  pile  of  junk  that  has  been 
accumulating  under  the  planing  machine  ever  since 
heaven  knows  when. 

The  time  lost  in  this  way  on  a  few  such  jobs  would 
balance  the  cost  of  making  a  set  of  real  straps  that,  being 
neatly  made  and  adaptable  to  many  places  by  reason 

IMPROVED    FORM    OF   .STRAP 

of  the  long  slot,  would  probably  be  taken  care  of  and 
could  be  found  when  wanted.  The  kind  of  strap  to 
which  I  refer  is  shown  in  the  sketch.  It  is  by  no  means 
a  new  thing,  but  my  method  of  making  them  is  unusual. 
I  take  a  piece  of  square  machinery  steel  of  suitable  size, 
bend  it  in  the  form  of  a  U,  turn  the  ends  together 
and  weld  them  up,  making  a  solid  end  as  the  sketch 
shows.  On  the  under  side  of  the  business  end  of  the 

strap  I  weld  a  piece  of  tool  steel — a  section  of  an  old 
file  is  just  about  right —  grind  the  ends  and  edges  smooth 
after  welding,  and  harden. 

A  set  of  a  dozen  or  more  of  varying  sizes  and  lengths 
will  enable  one  to  handle  almost  any  job  that  comes 
along,  the  long  slot  permitting  their  adjustment  wh^n 
necessary  to  get  them  in  close  quarters,  and  the  hard- 

ened end  making  them  especially  valuable  when  pinch 
clamping  from  opposite  sides  of  the  work. 
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Saving  Shop  Time  in  the  Drawing  Room By  miles  C.  smith 

The  waste  of  shop  time  and  the  added  cost  of 
production  arising  from  draftsmen  who  are  in- 

experienced in  shop  work  have  long  been  noted. 
This  treatise  gives  two  concrete  suggestions  re- 

garding the  wse  of  center  lines  and  dimensions 
and  the  need  of  knowledge  of  the  equipment  in 
order  to  make  practical  designs. 

ONE  barrier  to  maximum  production  in  many 
and  employees  is  that  of  who  has  the  right  to  the 
skill,  time  or  inventive  genius  of  the  employee, 

if  well  conducted. 

At  the  present  time,  with  the  machine-tool  manufac- 
turers working  night  and  day  to  complete  orders  that 

are  weeks  and  months  behind  schedule,  we  have  all 
tried  to  rebuild  our  old  machines  and  to  equip  ourselves 
as  best  we  could  for  the  new  scheme  of  things. 
Naturally,  this  necessitated  a  certain  amount  of  design- 

ing and  detailing  with  a  drawing-room  force  quite  below 
the  usual  standard  of  efficiency,  and  though  all  have 
tried  to  do  the  best  they  could  I  am  sure  some  important 
factors  have  been  overlooked. 

In  the  first  place,  in  designing  a  tool  or  appliance 
the  designer  has  worked  on  the  same  old  principle  and 

DRAWING  OF  A  STEEL  CASTING 

looked  forward  to  the  work  to  be  accomplished  with  the 

appliance  rather  than  the  methods  necessary  in  manu- 
facturing the  appliance  itself.  As  a  result  the  shop 

receives  a  set  of  drawings,  skillfully  made  and  well 
designed  as  far  as  the  ultimate  aim  was  concerned, 
that  are  often  the  cause  of  sleepless  nights  for  the  shop 
foreman.  How  were  they  to  be  made  when  there  was 
left  hardly  a  man  in  the  shop  who  could  decipher  the 
intricate  details  and  when  some  of  the  machine  opera- 

tions were  next  to  impossible  on  the  machine  tools  at 
hand?  This  could  have  all  been  avoided  had  the  de- 

signer taken  the  shop  into  his  confidence  and  so  altered 
his  design  that  the  machine  operations  would  have  been 
most  simple  and  all  within  the  scope  of  the  tools  at 
hand. 

Some  may  say  that  this  complaint  is  not  general 
and  that  most  reliable  designers  and  engineers  try  to 
simplify  their  designs  as  much  as  they  can.  However, 
I  have  had  to  build  equipment  from  prints  gathered 

here  and  there  from  among  the  foremost  engineering 
offices  in  the  country,  the  designs  of  which  were  not 
very  simple. 

There  were  square  holes  and  square  keys  where  a 
drilled  hole  and  round  pin  would  have  been  not  only  as 
strong  but  in  many  cases  they  would  have  answered 
the  purpose  better.  Machined  surfaces  not  reached  on 
an  ordinary  lathe,  planing  machine  or  shaping  machine 
were  called  for  when  the  same  result  could  easily  have 
been  obtained  by  a  small  change  in  the  casting  design. 
Large,  intricate  forgings  were  used  when  the  same 
result  might  be  obtained  by  making  the  appliance  in 
several  pieces.  In  each  instance  the  designer  seemed 
to  have  taken  more  interest  in  making  a  handsome 
print  than  in  designing  an  easily  constructed  machine. 

The  designer  should  take  a  walk  in  the  shop  first 
and  acquaint  himself  with  the  men  and  tools  at  hand, 
so  that  when  he  puts  the  "/''  mark  on  his  drawing 
he  may  have  a  mental  picture  of  the  operations  that 
are  undergone.  Minutes  now  mean  dollars,  and  every 
time  we  accomplish  a  way  of  saving  time,  so  much  more 
is  added  to  the  production  of  wealth,  and  to  that  extent 
help  to  replenish  what  has  been  destroyed. 

Another  point  that  is  being  daily  overlooked  is  that 
of  making  working  drawings  so  that  they  are  perfectly 

clear  to  the  one  who  must  interpret 
them.  A  shop  drawing  should  be  so 
clear  that  anyone,  no  matter  how 
far  from  a  mechanic  he  may  be, 

would  be  able  to  see  at  a  glance  ex- 

a\l  actly  what  is  wanted.     Many   de- \  signers  persist  in  the  old-time  meth- 
i\  <  ods  of  not  giving  center  lines  and 

seem  to  believe  that  every  machin- 
ist thinks  in  angles  and  decimals. 
Give  the  machinist  center  lines 

through  the  work.  If  they  cross, 
cross  them  at  right  angles,  and 
when  you  give  him  a  dimension 
start  from  a  place  on  the  work  he 
may  easily  find  and  not  from  some 

point  in  space  which  comes  handy  when  making  up  the 
drawing.  Bear  in  mind  the  workman  cannot  employ 
drawing-room  methods  when  laying  out  his  work,  and 
particularly  in  the  case  of  castings  there  is  generally 
something  to  hinder  drawing  lines  here  and  there  as  is 

possible  on  paper. 
Give  over-all  dimensions.  Start  from  one  end  and 

give  him  the  over-all  so  he  does  not  have  to  figure 
before  he  knows  whether  or  not  he  is  able  to  get  the 
desired  results  from  the  forging  or  casting.  Sometimes 
all  these  rules  cannot  be  followed  while  the  drawing 
is  in  the  making.  In  such  cases  it  is  necessary  for  the 
designer  to  fill  in  the  necessary  information  after  his 
own  work  has  been  finished,  which  is  time  well  spent, 
because  it  is  a  very  simple  matter  to  work  out  points 
on  paper  which  would  take  a  great  many  hours  to  find 
in  the  shop. 

The  illustration,  while  not  identical  with  the  original, 

is  from  one  of  the  best-known  engineer's  offices  and 
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shows  the  difficulties  referred  to  and  will  no  doubt 

bring  home  many  similar  instances  in  the  reader's  ex- 
perience. The  casting  is  of  steel,  and  all  dimensions 

are  given   from  an   inaccessible  point,  no  center  lines 

being  given   to  help   the  machinist  to  determine  the 
relative  proportions  and  no  over-alls. 

Let  us  all  try  to  correct  these  time-consuming  evils 
when  possible. 

Launching  a  Ship 
By  E.  a.  dixie 

HAVING  been  asked  several  times  what  is  done  to 

start  a  ship  on  its  way  just  previous  to  the  break- 
ing of  the  champagne  bottle  on  the  prow  it  seems 

to  me  the  question  may  be  of  general  interest. 
Some  time  before  the  ship  is  ready  to  launch  the  ship 

carpenters  prepare  the  launching  ways  or,  in  other 
words,  the  runway  on  which  the  ship  slides  into  the 
water.     The  ways   on  which   the  ship   is  built   have  a 

tically  from  end  to  end  of  the  ship.  It  is  fitted  as  closely 

as  possible  to  the  ship's  hull,  but  owing  to  its  location 
and  to  the  fact  that  it  is  installed  when  the  ship  is 
nearly  completed  it  is  impossible  to  fit  it  so  that  it  will 
take  any  of  the  weight  of  the  ship,  which  of  course  rests 
on  the  keel  blocks.  The  hull  is  also  supported  by  shores 
or  props,  which  keep  it  upright. 

Near  the  stem  end  of  the  launching  ways  is  a  timber 

FIG.    1.      STERN  END   OF    LArXCHIXG    WAY.S 

slant  of  about  S  in.  per  foot  of  length.  This  angle  has 
been  found  to  be  satisfactory,  if  all  other  conditions  are 
as  they  should  be,  for  launching  vessels  endwise. 

In  Figs.  1  and  2  are  shown  the  stern  and  bow  ends 
respectively  of  the  launching  ways. 

The  carpenter  first  lays  down  and  securely  fastens 
the  timbers  A,  Figs.  1  and  2.  These  are  laid  on  the 

cross-timbers  B.  The  opposite  side  of  the  ship  is  also 
provided  with  timbers  A.  The  two  sides  .4  are  tied 

together  by  long  bolts  which  prevent  them  from  spread- 
ing and  dropping  the  ship  on  the  concrete  ship-way 

floor  C.  The  top  of  the  launching  way  A  is  now  thor- 
oughly greased  with  tallow.  Other  greases  have  been 

used  as  a  lubricant,  but  the  average  ship  carpenter 
pins  his  faith  to  tallow,  as  on  more  than  one  occasion 
these  substitutes  for  tallow  have  been  blamed  for  caus- 

ing vessels  to  stick  on  the  launching  ways. 
On  top  of  the  greased  timbers  A  other  greased  tim- 

bers D  are  placed,  and  on  top  of  these  the  cradle  is  built. 
As  its  name  implies  the  cradle  is  that  part  of  the 
structure  on  which  the  ship  rests  and  it  reaches  prac- 

F  on  each  side,  see  Fig.  1.  This  timber  is  securely 
bolted  to  the  stationary  way  A.  In  a  similar  manner  on 
each  side  of  the  ship  a  timber  G,  Fig.  1,  is  bolted  to 
the  top  or  sliding  member  D  of  the  ways. 

Tilted  at  an  angle  between  the  forward  end  of  the 
timber  F  and  the  after  end  of  the  timber  G  is  a  short 
timber  H  which  is  held  from  falling  at  the  forward 
end  by  the  small  block  /. 

At  the  forward  end  of  the  ways  shown  in  Fig.  2  the 
forward  end  of  timber  J  is  securely  bolted  to  the  sta- 

tionary way  .4.  The  after  end  of  the  same  timber  is 
securely  bolted  to  the  sliding  way  D  under  the  cradle. 
A  similar  timber  is  employed  on  the  other  side  of  the ship. 

In  both  illustrations  a  number  of  wooden  pieces  will 
be  observed  between  the  cradle  and  the  sliding  way  D. 
These  are  long  wedges,  and  a  rope  is  strung  through 
them  so  that  they  may  be  recovered  from  the  water 

after  the  ship  is  launched.  Similar  wedges  are  em- 
ployed on  both  sides  of  the  ship.  When  ready  for 

launching  they   are   driven    in,   thus   lifting   the   ship. 
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When  the  keel  is  clear  of  the  keel  blocks  the  keel  blocks 
are  removed.  The  entire  weight  of  the  ship  is  now 
carried  by  the  launching  ways  and  all  that  keeps  her 
from  sliding  into  the  water  are  the  dog  shores  H  at  the 
stern  and  the  timbers  /  at  the  bow. 

Just  before  launching  the  small  key  piece  /,  Fig.  1, 
is  knocked  out  and  the  dog  shores  H  driven  down  and 
out  with  a  maul.  This  leaves  the  two  timbers  J,  Fig. 
2,  one  on  each  side  of  the  hull  near  the  bow,  to  hold 
the  cradle  and  ship  from  sliding. 

In  Fig.  2,  at  K,  is  a  hand  crosscut  saw.  When  every- 
thing is  ready  a  signal  is  s^iven  and  the  two  men  on  each 

losing  his  power  and  his  job  and,  under  the  new  order 
of  things,  before  long,  is  not  going  to  be  required.  All 
the  new  scientific  methods  of  management  are  about 
to  usurp  his  position.  This,  I  think,  is  very  far  indeed 
from  the  truth,  and  I  beg  to  postulate  the  idea  that 
never  before  was  the  foreman  so  important  a  person  as 
he  is  today,  and  he  will  be  increasingly  .so  in  the  future. 
There  is  a  new  spirit  abroad,  a  larger  life  looming 
ahead,  and  the  modern  foreman  must  take  it  into  con- 

sideration and  assist  in  the  molding  of  it,  and  if  he  is 
intelligent  and  broad  minded  he  will  be  successful. 

In  the  first  place  an  organization,  whether   it   he  a 

PIG. BOW   END    OP  LAUNCHING    WATS 

side  of  the  ship  saw  through  the  timbers  /.  Some- 
times the  timbers  pull  apart  before  the  saws  cut  en- 
tirely through.  Occasionally  the  ship  refuses  to  move 

even  after  the  timbers  are  cut  through.  Hydraulic 

jacks  and  other  "persuaders"  are  used  in  such  cases. 

The  Modern  Foreman — What  Is  His 
Present  Job? 
By  G.  Cloche 

It  appears  to  me  that  your  previous  correspondents 
have  failed  to  appreciate  the  full  significance  of  the 
question  they  ask,  and  to  a  certain  extent  appear  to 
have  a  queer  notion  of  the  foreman  and  the  position  he 
is  intended  to  fill.  The  point  of  view,  if  I  understand 
it  correctly,  seems  to  be  that  in  the  old  days  the  fore- 

man was  a  very  important  personage  indeed,  brimful 
of  mechanical  genius  and  resource;  an  autocrat  to  be 

looked  up  to,  feared  or  respected,  according  to  his  tem- 
perament— mostly  to  be  feared,  I  should  say,  in  the 

judgment  of  some  of  your  correspondents.  Even 

Entropy  speaks  of  "superintendents  and  foremen  car- 
rying on  an  autocratic  rule  of  the  worst  kind  for  the 

love  of  it  and  because  they  are  Huns  at  heart." 
The  idea  seems  to  be  that  the  "modern"  foreman  is 

large  or  small  one,  is  compelled  today  to  consult  the 
representatives  of  the  trade  unions,  etc.,  on  matters  of 
general  principles,  wages,  hours  of  labor,  etc.  Obviously 
these  are  matters  outside  the  province  of  the  foreman. 
Then  again  the  nature  of  the  product  of  a  concern  has 
to  be  determined  or  modified  from  time  to  time.  Here 
the  foreman  is  not  necessarily  concerned.  But  once 
the  fundamental  rules  of  the  organization  have  been 
determined  and  the  nature  of  the  product  fixed  the 
foreman  must  bring  his  intelligence  into  operation  in 

the  interpretation  and  administration  of  these  prin- 
ciples and  ideas  in  his  particular  department.  On  the 

face  of  it  this  may  not  seem  much,  but  it  is  highly  im- 
portant. Through  the  failure  to  interpret  the 

idea  and  the  spirit  at  the  back  of  the  rules  laid 
down  for  the  conduct  of  a  shop  there  may  arise  mis- 

understandings leading  to  friction  and  strikes  involving 

great  monetary  loss.  A  foreman  must  always  remem- 
ber that  in  giving  judgment  on  any  matter  he  is  speak- 
ing in  the  firm's  behalf  and  in  a  measure  committing 

his  employer 
Whatever  form  of  scientific  organization  be  adopted 

it  is  plain  that  there  will  always  have  to  be  heads  of  de- 
partments, or  foremen.  And  in  the  new  democratic  age 

the  modern  foreman  will  have  to  become  less  a  boss  and 

more  a  leader.    He  will  have  to  help  to  promulgate  the 
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fact  that  to  live  we  must  work,  and  while  in  our  working 
arrangements  we  must  have  order  and  discipline,  yet 

the  worker  is  doing  something  more  than  "working  for 
the  boss" — he  is  working  for  himself;  he  is  working 
for  his  fellow  men;  he  is  working  so  that  the  wheels  of 
society  will  run  smoothly  and  produce  those  things 
that  go  to  make  up  many  of  the  comforts  and  the  happi- 

ness of  life. 

When  there  is  a  better  understanding  on  these  lines 

between  employer  and  employed,  foreman  and  work- 

man, then  the  details  of  a  foreman's  job  will  take  on  a 
new  aspect. 

And  in  the  incidental  or  detail  things  of  a  workshop, 
what  scope  is  there  for  a  good  foreman? 

The  Foreman  Must  Help 
THE  Workman 

If  the  true  spirit  is  to  be  fostered  that  will  lead  to 
success  the  foreman  must  help  the  workman  to  feel 
that  he  is  working  with  the  foreman  and  not  for  him. 
This  accomphshed,  the  suggestions  and  hints  on  how  to 
do  things  better  and  more  successfully  will  not  be 
looked  upon  as  undue  interference  and  swagger  and  an 

assumption  of  an  "I  am  cleverer  than  you"  attitude. 
Rather  it  is  my  belief  that  they  will  be  accepted  as 
a  true  foreman  will  give  them,  as  a  sincere  effort  to 
help. 

Then  think  of  the  example  a  foreman  may  be  to  the 
apprentice  boy.  We  all  in  youth,  unconsciously  it  may 
be,  emulate  someone  in  certain  matters,  and  often  a 

foreman's  actions  or  ways  of  performing  certain  acts 
are  copied  by  an  observant  youth  unknown  to  the  fore- 

man. So  it  is  that  from  the  highest  and  best  of  rea- 

sons the  modern  foreman's  job  is  a  most  important  one. 
All  these  things  are  but  the  stepping  stones  to  another 
job  of  the  foreman,  and  that  is  the  maintenance  of  the 
efficient  manufacture  of  the  product  of  the  firm  that 
employs  him.    It  is  profitable  production  that  counts. 

Production  a  Vital  Element 

Profits  are  right  and  legitimate  and  are  not  neces- 
sarily the  outcome  of  oppression  and  the  squeezing  of 

the  last  ounce  out  of  the  workman.  Production  is  a 

vital  element.  The  greater  the  production  the  greater 
the  chances  of  profit,  the  greater  the  profits  the  greater 
the  chances  of  higher  wages,  and  the  greater  the 
amount  of  goods  produced  the  better  for  society  in 
general. 

The  modern  foreman  must  realize  that  he  plays  a 
very  large  part  in  the  work  of  production.  He  it  is 
who  is  directly  up  against  the  work  if  he  is  doing  his 
job  as  a  fore  man.  He  can  eliminate  unnecessary 
movements  by  a  little  thought  given  to  motion  study ;  he 
can  keep  an  eye  on  the  wear  and  tear  of  the  multitude 
of  details  in  the  way  of  nuts,  bolts,  steel  plates,  bear- 

ings, end  play  in  spindles  of  machines,  eccentric  mo- 
tions of  jigs,  etc.,  and  have  them  renewed  or  replaced 

at  the  correct  moment  and  thereby  save  much  scrap 
that  would  otherwise  be  accidentally  made.  All  these 
things  and  many  more  are  vsrithin  the  scope  of  the 
modern  foreman.  Indeed  his  position  is  a  great  one  in 
many  ways  if  he  will  rise  to  it,  and  it  is  hoped  that 
he  will  realize  his  possibilities  and  play  his  part  nobly 
in  the  new  age. 

To  accomplish  all  the  foregoing  will  require  a  nature 
that  is  large-hearted,  sympathetic  and  firm.  Hence  the 
job  of  the  foreman  requires  much  skill,  is  an  extremely 
interesting  one  and  intensely  human.  If  he  is  the 
right  man  in  the  position  he  will  not  be  slighted  or 
overlooked  by  the  other  departments  of  a  successful 
firm,  but  will  cooperate  with  them  and  fill  his  position 
cheerfully,  realizing  that  he  is  a  tooth  in  the  gigantic 
wheel  of  commerce  without  which  the  machine  would 
not  do  its  work  so  well 

Ford  Tractor  Trucks  for 
Use  in  Shops 
By  E.  v.  Allen 

When  shops  are  large  and  buildings  are  a  distance 
apart  it  is  necessary  to  have  some  means  of  transporting 
material  not  only  from  one  shop  to  another  but  also 
from  one  part  of  a  building  to  another.  The  officials 
at  the  Chicago  shop  of  the  Northwestern  Railroad  have 

FIG.     1.       TUC    FuUD    SHOP-TRACTOIi    TliLCiC 

solved  the  problem  for  their  own  use  by  fixing  a  Ford 
as  shown  in  Fig.  1.  Special  built  wheels  are  used 
which  with  the  solid-rubber  tires  are  19  in.  in  diameter 
with  3  in.  width  of  tread.     The  broad  platforms  and 

FIG.  2. ONE  OF  THK  TRAILERS  USED  WITH  THE  SHOP 

TRACTOR  TRUCK 

shop  runways  of  a  railroad  shop  lend  themselves  well 
to  a  tractor  of  this  kind. 

One  of  the  trailers  used  with  this  type  of  tractor 
is  shown  in  Fig.  2.  It  is  large  and  strong  enough  to 
carry  the  heaviest  material  used  around  the  average 
machine  shops. 
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IDEAS PRACTICAL  MEN 

Improvement  in  Wheel  Dressers 
By  Martin  H.  Ball 

Having  experienced  trouble  from  the  turning  of  the 
pin  in  the  ordinary  form  of  wheel  dresser,  with  conse- 

quent wear  of  the  holes,  the  design  shown  in  the  sketch 
has  been  adopted. 

The  end  of  the  pin  is  bent  at  a  right  angle  to  its  body, 
and  this  bent  portion  lies  in  a  vertical  groove  at  the 

IMPROVED    WHEEL.   DRESSER 

side  of  the  holder.  It  is  held  in  place  by  a  washer  and 

smaU  button-head  screw,  and  thus  effectively'  prevented from  rotating  with  the  cutter  as  most  other  kinds  are 
likely  to  do. 

The  life  of  the  dressers  has  not  only  been  materially 
increased  but  better  service  is  given  as  well. 

Measuring  Gears  by  the  Use  of  Wires 
By  John  W.  Lee 

I  desire  to  make  a  slight  criticism  on  the  article 

"Measuring  Gears  by  the  Use  of  Wires,"  published  on 
page  291,  Vol.  49,  of  the  American  Machinist.  The 
first  part  of  the  article  states  that  the  diameter  of 
the  pina  i.s  such  that  they  touch  the  teeth  on  the  pitch 

circle,  which  is  correct;  but  further  on  it  says,  "Let 
us  then  make  our  pin  diameter  such  that  the  center 

line  of  the  pin  lies  on  the  pitch  circle." 
It  is  not  possible  to  have  the  center  of  the  pin  on  the 

pitch  circle  and  still  have  the  pins  touch  the  two  adjacent 
teeth  at  the  pitch  circle,  as  by  using  such  diameter 
pin.s  they  will  always  drop  into  the  tooth  space  so  far 
that  they  are  below  the  outside  diameter  of  the  gear 
and  are  very  hard  to  measure  over.  These  pins  will 
touci  the  teeth  somewhere  between  the  pitch  circle 
an     the  base   circle,  and   thus   we  would   not  measure 

the  pitch  diameter,  but  an  imaginary  diameter  some- 
where between  the  pitch  and  base  circles. 

The  pitch  diameter  is  what  all  gear  calculations  are 
based  upon,  therefore  the  pitch  diameter  is  what  should 
be  measured,  and  to  measure  it  by  this  method  the  pin 

BASE  CIRCLE 

  rj  Pitch  Diam.   -   

FIG.    1.      EXAMPLE  OF  GEAR  TO  BK   MEASURED 

diameter  must  permit  the  pins  to  touch  two  adjacent 
teeth  at  the  pitch  circle. 

To  figure  the  diameter  of  such  pins  and  the  dimen- 
sion indicated  by  them  is  a  very  simple  matter  and 

can  be  accomplished  as  easily  and  accurately  in  the 

case  of  gears  as  with  screw  and  worm  threads,  in  con- 
nection with  which  the  method  is  widely  used. 

The  procedure  is  exactly  the  same  in  each  case, 
except  that  for  threads  it  is  necessary  to  use  three 
pins,  while  for  gears  only  two  are  required,  or  the 
measurement  can  be  taken  with  one  pin  in  connection 
with  a  plug  in  the  center  of  the  gear. 

The  diameter  of  the  pin  must  be  such  that  when  it 
is  placed  in  the  tooth  space  it  will  touch  two  adjacent 
teeth  at  the  pitch  circle,  and  it  will  then  always  project 
above  the  tops  of  the  teeth  where  the  micrometer  or 
vernier  can  be  easily  applied. 

When  the  number  of  teeth  in  the  gear  to  be  measured 

is  even,  there  are  two  right-angle  triangles  to  be  solved, 
and  when  the  number  of  teeth  is  odd  there  are  three. 



124 AMERICAN     MACHINIST Vol.  50,  No.  3 

iteferring  to  Fig.  1,  which  represents  a  15-tooth, 
a-pitch,  14^-deg.  involute  gear,  the  two  circles,  the 
centers  of  which  are  at  F  and  H  respectively,  represent 

the  pins. 
Let  AB  be  the  center  line  drawn  in  such  position 

that  it  will  intersect  the  tooth  curve  at  the  pitch  line. 

Let  the  straight  line  CD  represent  the  unwinding 
string  that  generates  the  involute  tooth  curve,  then 
D  is  the  point  of  tangency  of  the  string  to  the  base 
circle. 

The  line  01  is  perpendicular  to  CD,  and  CD  being 

the  pressure  line  the  angle  n.  is  equal  to  the  pressure 
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angle;  the  radius  of  the  base  circle  is  equal  to  the 

radius  of  the  pitch  circle  times  the  cosine  of  the  pres- 
sure angle  a,  and  the  radius  of  the  tooth  curve  at  the 

pitch  circle  is  equal  to  the  pitch  radius  times  the  sine 
of  the  same  angle.  E  is  the  point  where  the  center 

line  AB,  the  straight  line  CD,  the  pitch  circle  and  the 
tooth  curve  all  intersect,  and  is  also  the  point  of  contact 
between  the  pin  and  the  tooth  of  the  gear. 

The  center  of  the  pin  must  be  on  the  center  line  OJ 
of  the  tooth  space  and  must  also  be  on  the  straight 

line  CD  to  be  tangent  to  the  tooth  curve  at  the  pitch 
circle. 

Therefore  the  center  of  the  pin  must  be  at  the  inter- 
section F  of  the  two  straight  lines  OJ  and  CD,  and 

the  distance  from  £■  to  F  is  equal  to  one-half  the 
diameter  of  the  correct  size  of  pin  to  be  used. 

It  is  readily  seen  that  the  distance  E  \.o  F  \s  equal 
to  the  difference  between  the  sides  opposite  of  the  two 

right-angle  triangles  DOE  and  DOF. 
The  angle  3  is  always  equal  to  360  deg.  divided  by 

four  times  the  number  of  teeth  in  the  gear  to  be  meas- 
ured. 

The  angle  y  is  equal  to  the  sum  of  the  two  angles 

a  and  p.    The  distance  Z>  to  £"  is  found  by  multiplying 

the  pitch  radius  by  the  sine  of  a,  and  the  distance 

U  to  F  is  found  by  multiplying  the  base  radius  by  the 
tangent  v- 

The  diameter  of  the  pin  equals  2  EF*. 
The  distance  O  to  F  is  found  by  dividing  the  base 

radius  by  the  cosine  of  y. 
When  the  number  of  teeth  in  the  gear  h  even  the 

dimension  over  the  two  pins  equals  the  diameter  of  the 

pins  plus  2  OF. 
When  the  number  of  teeth  in  the  gear  is  odd  th<5re 

is  still  another  distance  to  be  figured,  which  is  FG. 
It  is  readily  seen  that  the  line  FH  is  parallel  to  the 

center  line  AB,  therefore  the  angle  at  F  in  the  right- 
angle  triangle  OFG  is  equal  to  3,  and  the  distance  F 

to  G  is  found  by  multiplying  the  distance  0  to  F  by 
the  cosine  of  ̂   and  the  dimension  over  the  two  pins 
is  equal  to  the  diameter  of  the  pins  plus  2  FG. 

For  example,  let  us  take  the  15-tooth,  6-pitch,  14J-deg. 
involute  gear  shown  in  Fig.  1.  We  first  find  the  pitch 

radius  OE  by  dividing  one-half  the  number  of  teeth 
by  the  diametral  pitch. 

To  shorten  the  calculations  we  will  use  logarithms,  the 
operations  then  standing  as  in  Fig.  2. 

Device  for  Turning  the  Radius  on 
4.7-In,  Shrapnel  Heads 

By  R.  S.  Myers 

Having  experienced  some  trouble  in  getting  the  ra- 
dius on  4.7-in.  shrapnel  heads  with  a  wide  form  tool  the 

following  described  and  illustrated  attachment  was  de- 
vised for  use  in  a  14-in.  engine  lathe  in  machining  them. 

PKVirF,    FOn    TURXIXG    4.7-IN.    .SHR.APXEL    HK.A.DS 

A  nosepiece  having  a  threaded  collar  was  fitted  to  the 

lathe  spindle  to  hold  the  shrapnel  head.  This  head  was 

screwed  into  the  collar  and  the  collar  screwed  on  the 

spindle  nose  until  the  head  came  in  contact  with  the  end 
of  the  spindle. 

As  shown  in  the  drawing  the  auxiliary  table  is  bolted 
to  the  lathe  bed  in  front  of  the  carriage  at  the  proper 

distance  and  the  movement  is  transmitted  to  a  cutting 

tool  held  in  the  movable  arm  by  a  connecting  link  at- 
tached to  the  toolpost. 

With  this  arrangement  only  one  cut  is  necessary,  and 
once  the  tool  is  set  every  piece  comes  the  same. 
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A  Chart  of  Angles 
By  Harry  Hodgkinson 

Some  time  ago  one  of  our  foremen  asked  me  to  get  up 
a  chart  of  angles  that  would  present  desired  information 
in  a  form  easy  to  find  and  thus  making  it  unnecessary  to 

dig  it  out  of  a  book. 
Afte;  several  efforts  I  evolved  a  chart  that  looked  as 

SinOfllS    Tan. Bern   Sk  Loom 

Sin  ./7S6S    Tan.neii    5«cl.0IS4 

SinJSM!    Tan..Zi795    Sk  W3Si 

Sin  . 1410!    Tm.iai?    Stcl064l 

Sin  A?!6?    Tan.  AUV    Sec  I.I0S4 

Sin.  .600     Tan. 57715    Sk.  I./S4? 

Sin  57SSS    Tan.70011     Sec  mOI 

Sin. 64279    Tan.en)/      Sec  I. SOU 

5     S 

sin.. 70711    Tan  1.000     Sec  /.4 14 1 

B-b^c      Tan  C  =  c-^b 

B-  c*b     Cot  C-  b*c 

B-a^c     Sec  C»a-*-b 

Cosec  C  »  a  '  c 

Sin 
Sin  C  =  c  '  a 

Cos  B  -  c  -  o 
Cos  C  -  b  ̂   o 

A   CHART  OF  ANGLES 

if  it  might  be  useful  to  whose  who  have  to  do  with 
angles  and  a  reproduction  of  which  is  shown  herewith. 

Microscope  Attachment  for  a  Vernier 
By  Hamlin  Clay 

This  sketch  shows  a  microscope  attachment  which  I 
made  for  my  vernier  and  which  saves  considerable  time 

when  the  tool  is  constantly  in  use.  It  is  made  of  alu- 
minum, is  very  light  and  not  in  the  way,  and  it  enables 

VERNIKR   WITH   MICROSCOPK   ATTACHMENT 

the  operator  to  use  both  hands  in  making  a  setting  while 
directing  his  entire  attention  to  the  vernier  reading. 

The  attachment  is  fitted  over  the  movable  jaw  of  the 
tool  and  fastened  in  place  with  a  small  knurled-head 
screw.  Its  height  should  be  right  to  bring  the  glass  in 
sharp  focus,  and  for  this  reason  the  glass  should  first 
be  secured  and  its  focus  determined.  A  glass  of  about  U 
in.  in  diameter  is  most  convenient. 

A  slot  in  the  upper  edge  of  the  attachment  is  a  tight 

sliding  fit  for  the  flat  piece  which  form.s  a  part  of  the 
mounting  of  the  glass,  allowing  the  latter  to  be  moved 
back  and  forth  to  bring  it  central  over  the  desired  line 
on  the  vernier  and  thus  avoid  distortion. 

Homemade  Spring  Dividers 
By  Lieut.  L.  H.  Morgan-Browne 

Somerset.    lOiiKlmid 

The  cut  shows  a  very  handy  small  tool  that  I   ran 
across  some  time  back  in  a  works  in  this  country. 

The  i-in.  steel-wire  spring  is  sweated  into  holes  drilled 

©  '-^W 

HOMEMADE   .Sr^RI.NC    DIVIDERS 

in  the  top  end  of  the  legs  and  the  point  of  the  fixed 
leg  is  a  gramophone  needle  similarly  secured  to  the 
other  end. 

I  have  had  occasion  to  use  this  tool  and  I  find  it  very handy. 

Clip  to  Hold  "Mike"  in  Vest  Pocket 
By  J.  W.  Lawson 

Many  mechanics  carry  a  micrometer  in  their  vest 
pocket,  and  it  often  happens  that  when  they  bend  over 
it   falls   out   on    the   floor  and    is   damaged.      The   mi- 

CLIP  TO  HOLD    -MIKE"  IN  VEST  POCKET 

crometer  shown  in  the  cut  has  an  old  fountain-pen  clip 
cut  off  and  soldered  to  the  barrel,  making  the  tool  se- 

cure in  the  pocket. 
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The  Making  of  a  Toolholder \ 
By  ROBERT  MAWSON 

The  toolholder  that  is  the  subject  of  this  article 
requires  some  interesting  shop  operations  to 
produce.  A  brief  description  of  the  holder  and 

some  of  the  operations  followed  in  its  manufac- 
ture are  appended. 

THE  toolholder,  samples  of  which  are  shown  in 

Fig.  1,  has  a  tool-steel  insert  under  the  cutting 
bit  to  take  the  pressure  off  the  cut,  this  insert 

being  forced  into  place  during  the  process  of  manu- 
facture and  electrically  welded  to  the  body  of  the  holder 

of  which  it  thus  becomes  an  integral  part. 
The  body  of  the  holder,  which  is  made  by  the  Ready 

Tool  Co.,  Bridgeport,  Conn.,  is  a  drop-forging  of 
chrome-nickel  steel  and  it  is  made  in  three  styles — 
straight  shank,  and  right-  and  left-hand  offset. 

The  first  machine  operation  on  the  forging  is  the 
milling  of  the  bottom  surface,  which  provides  a  locating 
point  for  all  subsequent  operations  of  manufacture  and 
also  insures  an  even  bear-    
ing  for  the  holder  when  it 
goes  into  service.  The  fix- 

ture for  holding  the  work 
for  this  operation  is  shown 
in  Fig.  2.  It  is  designed 
to  hold  six  forgings  at 
once,     and     the     grip     is 

through  compensating  clamps,  which  have  n  bearing  at 
three  points,  two  of  which  are  on  the  work.  Each  pair 
of  clamps  is  tightened  by  a  single  bolt  passitjg  clear 
through  the  fixture. 

The  same  fixture  is  used,  as  in  Fig.  3,  to  surface -t^e 
opposite  side  of  the  forging,  but  in  this  case  only  t-\k,. 
pieces  can  be  handled  at  once,  as  it  is  necessary  to  stop  the 
cutter  before  it  reaches  the  raised  portion  which  forms 
the  boss  for  the  setscrew.  A  plain,  spiral,  fluted  cutter 
4  in.   in  diameter  is  used  for  the  work. 

Following  this  operation  a  |5-in.  hole  is  drilled  at  an 
angle  through  the  head  and  a  piece  of  drill  rod  is 
forced  into  the  hole.  The  drilling  operation  is  shown 
in  Fig.  4,  and  is  done  under  a  flood  of  cutting  com- 

pound. The  tool  then  goes  to  the  electric-welding 
machine  shown  in  Fig.  5,  where  the  plug  is  fused  in 
and  becomes  practically  a  part  of  the  surrounding  metal. 
The  forgings  then  go  to  the  heat-treating  department 
for  carbonizing.  In  this  department  the  work,  after 
being  subjected  for  8  hours  to  a  temperature  of  1700 

deg.  F.,  is  allowed  to  cool 

slowly  before  being  re- 
moved from  the  (-irboniz- 

ing  material,  the  effect 
being  to  leave  the  pieces 
soft  and  workable.  The 
holders  are  now  drilled  in 
a    fixture    very    similar 

^■■^■I^^^HI f     1      '  r  H 
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PIGS.    1   TO   5.      OPERATIONS    IN   MANUFACTURE   OF    TOOLHOLDER 

Fig.  1— Three  styles  of  toolholders.     Fig.  2 — Milling  tlie  bottom   of  the  holders.     Fig.  3 — Milling  the  top  surfaces.    Fig.  4 — First 
drilling  operations.     Fig.   5 — The  electric-welding  machine 
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to  that  shown  in  Fig.  4,  the  same-sized  hole  being 
drilled  as  before,  but  in  this  operation  the  center  has 

been  shifted  toward  the  top  of  the  holder  a  distance 

equal  to  one-half  the  diameter  of  the  hole,  so  that 

the  new  hole  is  half  within  and  half  without  the  steel- 
insert. 

The  Broaching  Operation 

At  the  point  where  the  hole  breaks  through  on  the 
iDotiom  of  the  forging  the  metal  has  been  cut  away 
Tvith  an  end  mill  to  obviate  the  difficulty  encountered 
in  drilling  a  half  hole,  and  also  to  provide  against 
crooked  holes  and  tool  breakage  in  the  broaching  opera- 

tion which  follows: 
Fig.  6  shovre  the  broaching  machine  with  the  fixture 

in    place    for   holding   the   offset    tools.      This    fixture 

Cutting  a  Four-Spline  Gear  Without 

Special  Tools 
By  R.  C.  Thompson 

Referring  to  V.  C.  Bowser's  article  on  page  1095,  Vol. 
49,  of  the  American  Machinist,  for  cutting  four-spline 
gear  without  special  tools  I  wish  to  take  exception 

to  the  editor's  note  that  "there  are  two  cuts  too  many 
in  this  plug.  If  the  cutter  slot  and  first  keyway  are  ac- 

curately spaced  to  90  deg.  no  other  keyway  is  neces- 

sary." 

My  criticism  is  that  if  the  cutter  slot  and  first  keyway 
are  absolutely  accurately  placed  this  statement  would  be 
correct,  but  if  the  plug  is  made  in  this  manner  with 
the  cutter  slot  and  one  keyway  and  there  is  an  error  in 

FIG.  6.      BROACHING  THE  SQUARE  HOLE 

accommodates  tools  of  either  hand  by  merely  changing 
clamping  screws  from  one  side  of  the  fixture  to  the 

other.  The  straight-shank  tool  requires  a  different 
fixture. 

The  hole  for  the  setscrew  is  then  drilled  and  counter- 
sunk in  the  fixture  showTi  in  Fig.  7,  the  fixture  being 

bolted  to  the  table  of  the  drilling  machine,  and  no  guide 
bushing  is  needed.  The  countersink  shown  in  the  second 
spindle  removes  the  corner  from  the  hole  providing  for 
the  entry  of  the  tap  in  a  later  operation  and  avoiding 
a  ragged  edge  on  top  of  the  tool  when  the  thread  is 
cut.  The  countersinking  is  done  with  the  work  held  in 

the  operator's  hand  after  the  drilling  is  done. 

Ready  for  Packing  and  Shipment 

The  tools  are  given  two  hardening  operations,  the 
makers  believing  this  treatment  to  make  the  center  of 
the   tool   tougher  and   stronger.      The   first   hardening 
heat  is  1650  deg.  F.,  and  oil  is  used  for  the  quenching 
bath.     They  are  then  ground  and  polished,  after  which 
tViey   are    given   the    second    hardening   by   heating  to 
1400  deg.,   dipping  in   cyanide  and   quenching  first  in 
water  and  then  in  oil,   this  last  operation  giving  the 
tool  that  mottled  appearance  so  familiar  to  the  trade. 
The  final  treatment  is  the  heating  of  the  tools  to  400 
deg.  to  remove  hardening  strains,  after  which  they  are 
allowed  to  cool  slowly. 

The  tools    are    then    made    ready    for    packing   and 
shipment. 

PIG.  7.     drilling  for  THE  SETSCREW 

the  placing  of  the  slot  and  keyway  or  an  error  in  the 
first  slot  due  to  shake  of  cutter  bar  in  the  slot  this  error 
will  be  multiplied  in  moving  the  plug  from  position  to 
position,  thus  giving  four  times  the  error  between  the 
position  of  the  first  and  last  slot  that  existed  in  the 

plug.  If  the  plug  is  made  as  shown  in  Mr.  Bowser's 
sketch  this  error  will  not  be  increased,  but  the  gear  will 
be  splined  as  accurately  as  the  plug. 

I  raise  this  point  because  it  is  one  which  is  so  fre- 
quently lost  sight  of  in  designing  jigs  for  a  sequence  of 

operations  on  a  part,  and  the  tool  designer  instead  of 
sticking  to  one  locating  point  changes  his  locating  point 
with  his  operations,  thus  permitting  an  accumulation 
of  errors.  It  seems  to  me  that  so  well  known  an  author- 

ity as  the  editor  of  the  American  Machinist  should  not 

uphold  a  fallacy  of  this  kind. 
[We  cheerfully  admit  the  impeccability  of  Mr.  Thomp- 

son's criticism  from  a  practical  standpoint,  but  still  in- 
sist that  four  times  0  =  0,  and  were  the  conditions  im- 

plied by  our  "if"  in  the  comment  accompanying  Mr. 
Bowser's  letter  fulfilled  there  would  be  no  need  for 
the  extra  keyways  in  the  plug.  It  is  well  to  avoid  the 
possibility  of  multiplication  of  error  where  it  can  be 
done  without  sacrifice  of  other  desiderata,  but  we  can 

testify  from  our  own  experience  that  progressive  loca- 
tion is  by  no  means  impractical.  In  our  shop  experience 

many  years  ago  we  made  a  tool  that  involved  exactly  the 

same  principle  as  Mr.  Bowser's  plug,  but  in  which  the 
"multiplier"  was  42  instead  of  4. — Editor! 
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A  CREEDiGrMACHINE 

1  believe  in  the  dignity  of  foremanship 
responsibility  of  leadership 

/  Believe  in  My  Firm.  Its  good 

name  is  my  good  name,  and  I  will 

actively  protect  it  against  slander  and 
strive  to  elevate  it  by  example.  To 

the  men  in  my  charge  /  am  the  firm, 

and  by  my  acts  they  will  judge  it  to 
be  good  or  bad. 

/  Believe  in  Our  Product.  To  keep 

its  quality  unquestioned  I  will  make 

every  effort  to  have  good  work  re- 
warded, poor  work  bettered  and 

worthless  work  eliminated.  I  will 

study  the  uses  of  our  product  and 
tell  those  who  work  upon  it  not  only 

How  but  Why. 

/  Believe  in  Myself.  I  will  swing 

this  job  of  mine  better  than  any  other 
man  could  swing  it.  I  will  know 

how  long  each  job  takes  and  how 

long  it  should  take.  I  will  let  each 

man  know  that  I  know  not  only 
what  he  does  but  what  he  can  do 

and  should  do.  I  will  shoulder  respon- 
sibility, standing  back  of  orders  that  I 

transmit  and  orders  that  I  originate, 

and  in  shouldering  responsibility  I 

w^ill  also  shoulder  consequences. 

/  Believe  in  My  Men.  Respo /-sible 
for  directing  their  work,  and  thus 

for  shaping  their  lives  and  the  living 

of  their  dependents,  I  pledge  myself 

to  the  square  deal  and  the  helping 

hand.  I  will  make  fit  and  not  mis- 
fit. I  will  see  that  each  man  gets  a 

right  start  and  that  he  continues  to 

get  and  to  give  a  square  deal.  I 

will  listen  patiently  to  all  sugges- 
tions, explain  the  impossible  ones, 

test  the  probable  ones  and  give  credit 

and  show  appreciation  for  the  suc- 
cessful ones.  I  will  let  no  man  quit 

without  my  knowing  why  and,  if 

possible,  doing  away  with  the  cause. 

/  Believe  in  Good  Machinery  Plus 

Brains — that  their  partnership  is 

necessary  for  prr^duction.  I  will  see 
to  it  that  good  machinery  gets  good 

treatment  and  that  poor  machinery 
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SHOP  FOREMEN i/oAn  N.  MinDeventer 

in  the  honor  of  service  and  in  the 

—I  Believe  in  My  Job. 

is  either  bettered  or  scrapped.  I  will 

tolerate  no  "deadheads"  either  of 
flesh  or  of  iron.  I  will  lead  my  men 

and  drive  my  machines,  abusing 

neither.  I  will  strive  to  make  cut- 

ting tools  cut  costs  as  well  as  metal. 

/  Believe  in  Progress.  I  will  en- 

courage initiative,  awaken  ambition, 

foster  skill  and  further  the  obtain- 

ment  of  knowledge  in  myself  and  in 

my  men.  I  will  set  a  mark  and  live 

up  to  it.  I  will  achieve  some  defin- 
ite gain  each  year  in  production, 

some  improvement  each  month  in 
methods,  some  advance  each  week 

in  technical  knowledge  and  a  step 

forward  each  day  in  leadership. 

/  Believe  in  Team  Work.  I  will 

have  it  said  of  me,  "There's  a  man 

who  will  always  co-operate."  Of 
^my  department  I  will  have  it  said, 

"Those  fellows  pull  together."  To 
these  ends  I  will  cultivate  in  myself 

the  pride  of  leadership  and  the  joy 

of  accomplishment  and  will  teach 

my  men  to  know  the  satisfaction  of 

excelling  and  the  pleasure  of  being  a 
winning  team. 

/  Believe  in  tne  Future  of  My  In- 

dustry— that  the  machine  tool  does 
as  much  for  human  progress  as 

the  surgeon's  knife  or  the  judge's 
library ;  that  foremanship  is  a  profes- 

sion and  not  a  trade.  To  advance 

myself  in  this  profession  I  will  search 
out  new  methods  as  the  physician 

searches  out  new  medicines;  study 

current  practice  as  the  lawyer  studies 
current  decisions;  inspire  myself 

with  the  essentialness  of  my  work  as 

the  clergyman  inspires  himself  with 
the  holiness  of  his  mission. 

#    *    * 

So  that  when  my  work  is  finished 

men  will  say  of  me,  and  my  con- 

science will  say  to  me,  "The  world 
is  better  for  your  having  lived  in  it 

and  your  industry  is  better  for  your 

having  worked  in  it." Adclitloiiill    roplps   of   Ihr   iihove   rriltnrlul    will    br    riirnlshrd    on    rpqnmt. 
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Details  of  .Liberty  Motor  Development 
By  MAJ.-GEN.  GEORGE  0.  SQUIER 

Chief  Signal   Otficer    U.    S.   Army 

IN  APRIL,  1917,  when  this  country  entered  the  war  there 
were  being  built  in  the  United  States  only  four  makes  of 
engines  that  could  be  considered  of  any  military  value, 

and  even  these  were  useful  only  for  primary  training. 
We  had  no  engines  at  all  suitable  for  services  on  the 
battle  front  or  even  for  the  advanced  training  of  pilots. 
The  largest  engine  of  domestic  manufacture  developed 
about  220  hp.  and  had  not  proved  satisfactory  when  judged 
from  the  standpoint  of  combat-service  requirements.  The 
'.thers  ranged  from  90  to  135  hp.  It  therefore  was  evi- 
:lent  that  the  existing  American  engines  could  be  used 
tor  preliminary  instruction  purposes  only,  and  that  their 
further  manufacture  should  be  limited  to  training.  This 
was  done,  with  the  result  that  by  far  the  greater  portion 
of  the  primary  training  of  pilots  has  been  conducted  with 
the  Curtiss  OX-5  90-hp.  engine,  the  quantity  production 
of  which  was  early  obtained.  This  engine  was  particu- 

larly valuable,  owing  to  the  very  satisfactory  training 
plane  which  had  been  designed  around  it.  The  Hall-Scott 
A7-A  100-hp.  engine  was  also  extensively  used  at  first 
until  the  production  of  the  Curtiss  engine  could  be  brought 
to  a  point  to   meet  all  the   demands   of  primary   training. 
Two  European  engines,  the  Gnome  100  hp.  and  the 

Hispano-Suiza  150  hp.,  were  being  put  into  production  in 
this  country  early  in  1917  by  the  General  Vehicle  Co.  and 
the  Wright-Martin  Aircraft  Corporation  respectively.  These 
concerns  had  obtained  contracts  with  Great  Britain  and 
France,  but  were  experiencing  considerable  difficulty  in 
getting  production  under  way.  The  first  Gnome  engine 
was  not  completed  until  more  than  nine  months  had  elapsed, 
during  which  time  English  experts  were  present  in  the 

contractor's  plant  to  aid  the  manufacture.  In  the  case 
of  the  Hispano-Suiza,  notwithstanding  the  assistance  of  a 
group  of  French  experts  sent  over  to  help  get  it  into  pro- 

duction in  the  minimum  time,  13  months  were  required 
to  get  the  first  production  engine  on  the  test  block  and 
another  month  before  the  first  delivery  was  made.  Prepara- 

tion periods  were  filled  with  the  most  costly  experiments 
and  the  development  of  methods  and  tools  for  performing 
the  intricate  operations  required  by  the  design  of  these 
engines.  All  of  which  expense  and  delay  had  cost  our 
Allies  dearly. 
The  Gnome  and  Hispano-Suiza  engines  represented  the 

highest  product  of  European  design  and  were  in  a  per- 

fected' and  standardized  state,  according  to  foreign  prac- tice and  conditions,  when  their  production  was  undertaken 
in  this  country.  Nevertheless  the  changes  involved  in 
adapting  them  to  manufacture  by  American  methods,  and 
the  development  of  expert  workers  for  those  operations 
which  could  not  readily  be  so  adapted,  required  so  much 
time  that  the  advances  made  in  aeronautical  engineering 
rendered  such  engines  largely  obsolete  for  service  at  the 
front  by  the  time  they  could  be  produced  in  sufficient 
numbers  to  sr.pply  any  material  portion  of  the  require- 
ments. 

These  two  engines  were,  however,  of  unquestioned  value 
for  advanced-training  purposes,  the  Hispano-Suiza  in  par- 

ticular being  a  dominant  factor  in  this  work.  Later  the 
LeRhone  80  hp.  was  put  into  production  by  the  Union 
Switch  and  Signal  Co.,  and  by  proper  utilization  of  the 
lessons  learned  from  our  allies  in  the  case  of  the  other 
two  foreign  engines  reasonably  satisfactory  progress  was 
made  in  manufacture.  This  engine  too  was  used  for  ad- 

vanced-training work. 
One  of  the  serious  mistakes  the  Allies  had  fallen  into 

at  the  time  the  United  States  entered  the  war  was  the  de- 
velopment of  a  multiplicity  of  types  of  engines  and  planes, 

which  made  it  impcs'.ible  to  have  a  large  number  of  any 
one  of  these  types.  As  a  further  consequence  the  trained 
personnel  on  the   ground  to  operate   and   repair  the   ma- 

•Excerpts  from  address  before  the  American  Institute  of  En- gineers.  Jan.    10,  1919. 

chines  had  grown  to  such  a  proportion  th*4;  it  was  esti- 
mated that  from  30  to  50  men  were  required  Oq  the  ground 

to  keep  each  one  of  the  many  types  of  planes  jn  the  air 
on  the  fighting  line.  Manifestly  unless  this  larg»  number 
of  trained  men  per  fighting  plane  could  be  reduced  by  some 
means  it  would  be  hopeless  to  expect  within  a  reasonable 
time  to  put  into  the  air  thousands  of  flying  planes,  became 
a  single  thousand  planes  on  this  basis  would  require  frodw 
30,000  to  50,000   men  in  attendance.  N,^ 

The  experience  obtained  in  getting  two  foreign  engines 
into  production  in  this  country  and  under  our  manufac- 

turing methods  so  thoroughly  demonstrated  the  futility  of 
attempting  any  such  solution  of  our  service-engine  prob- 

lem as  to  at  once  eliminate  its  continued  consideration. 
It  was  realized  that  copies  of  foreign  designs  could  not 
be  available  in  time  and  in  adequate  size  or  numbers  to 
answer  the  demands  of  overwhelming  air  forces  at  the 
front.  American  air  performance  would  have  been  very 
small   indeed   if   limited   by   such    a   handicap   as    this. 

Moreover,  in  spite  of  the  fact  that  a  technical  commis- 
sion was  at  once  organized  and  despatched  for  the  pur- 
pose of  getting  first-hand  information  on  the  front  and 

in  the  aircraft  centers  of  Europe,  it  was  unthinkable  that 
this  country  should  sit  idly  by  and  wait  peiiiaps  months 
for  the  final  definite  report  which  should  decide  the  nature 
and  extent  of  our  part  in  the  allied  aircraft  program. 
Since  the  most  successful  airplanes  are  designed  around 
specific  engines  and  the  engine  involves  the  greatest  ex- 

penditure of  time  and  effort  in  development  it  was  ap- 
parent to  a  few  of  us  who  were  in  close  contact  with  the 

situation  that  it  would  in  all  likelihood  be  possible  to  de- 
sign, develop  and  practice  an  entirely  new  American  en- 
gine embodying  characteristics  that  would  render  it  par- 

ticularly adapted  to  manufacture  under  American  condi- 
tions in  less  time  than  would  be  required  by  the  commis- 

sion to  determine  the  particular  European  engines  that 
offered  the  best  approximation  to  the  various  exacting  re- 

quirements of  service  and  production  plus  the  time  to  get 
it  in  production  in  this  country.  It  was  decided  therefore 
that  our  efforts  should  be  directed  along  both  these  chan- 

nels simultaneously  and,  in  addition,  to  purchase  in  Europe 
whatever  service  equipment  might  be  available  to  tide 
over  the  interval  while  we  were  getting   into   production. 

It  is  apparent  that  the  fundamental  unit  of  engine  de- 
sign or  construction  is  the  cylinder  and  that  the  evolution 

of  engine  power  rested  mainly  with  the  unit-power  capacity 
of  that  cylinder  which  could  be  taken  as  representing  the 
largest  practicable  size  governed  by  the  state  of  the  art 
at  that  time.  Starting  with  the  foundation  of  this  cylinder 
then  it  was  the  most  direct  reasoning  to  conclude  that  all 
requirements  of  the  service  for  engines  of  varying  power 
capacities  could  be  most  logically  met  by  combining  these 
unit  cylinders  into  groups  of  whatever  number  were  re- 

quired  to   produce  the  several   sizes   of  engines   desired. 
This  was  done,  and  the  cylinder  size  of  5-in.  bore 

by  7-in.  stroke  was  selected,  after  a  careful  eNMmination 
of  the  performance  of  both  American  and  European  en- 

gines of  the  then  most  modern  design,  as  being  the 
largest  that  could  be  relied  upon  to  give  satisfactory  serv- 

ice. While  originally  designed  to  produce  approximately 
28  hp.,  this  cylinder  has  been  so  developed  as  to  yield  at 

present  more  than  40  hp.  as  the  result  of  somewhat  in- 
creasing the  speed  and  altering  the  functioning  charac- 

teristics. The  standard-unit  cylinders  were  to  be  used 
in  engines  having  four  or  more  cylinders  each  and  yielding 
the  following  power  outputs: 

Number  of  Cylinders Original  Rated  Horsepower 
4 
6 
S 

12 

110 
165 

22ri 

33  S Thus,  for  the  first  time  in  the  liistory  of  the  aeronautic 
engine    for    military    uses,    a    truly    comprehensive    design 
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plan  was  evolved  which  in  a  simple  and  direct  manner 
provided  for  the  production  of  a  whole  line  of  engines 
of  wide  power  capacities,  but  composed  of  units  that 
were  highly  standardized  and  therefore  could  be  really 
manufactured  instead  of  being  merely  built.  This  was 
and  is  the  only  way  in  which  this  country  could  meet  the 
requiremfflts   of  this   most  vital  part  of  the  program. 

It  must  not  be  thought,  however,  that  such  a  revolu- 
tionary decision  was  easy  to  make  or  adhere  to  when  made 

in  che  face  of  all  kinds  of  adverse  criticism,  some  of 
T»nich  seemed  to  be  based  upon  adequate  grounds.  The  de- 

velopment of  new  types  of  aircraft  engines  heretofore  had 
been  such  a  time-consuming  matter  that  it  was  generally 
regarded  as  a  thing  to  be  avoided  if  any  ready-developed 
engine  could  be  found  anywhere  which  would  at  all  answer 
the  requirements.  Thus  the  numerical  preponderance  of 
opinion  was  against  the  possibility  of  a  standardized  Am- 

erican engine  being  designed,  developed  and  produced  in 
large  numbers  in  anything  like  the  short  time  required  to 
duplicate  some  European  engine.  The  nation  may  well 
render  thanks  that  its  destinies  in  this  particular  were 
guided  by  such  a  farseeing  and  courageous  group  of  men 
who  had  the  ability  to  formulate  such  plans  and  then  to 
enforce  their  realization. 

You  are  all  familiar  to  some  extent  with  the  history 
of  the  design  and  construction  of  this  engine;  how  Lieut.- 
Col.  J.  G.  Vincent  of  the  Packard  Co.  and  E.  J.  Hall  of 
the  Hall-Scott  Motor  Car  Co.  laid  down  the  general  fea- 

tures and  got  out  the  first  assembly  drawings  personally 
between  midday  of  May  29  and  the  afternoon  of  May 

31.  1917,  working  in  Col.  E.  A.  Deed's  apartment  in  a 
Washington  hotel  in  response  to  a  request  for  a  report 
on  the  aircraft-engine  situation,  which  came  from  Howard 
E.  Coffin,  chairman  of  the  Aircraft  Production  Board; 
the  chief  signal  officer  of  the  Army;  Col.  Edward  A. 
Deeds,  chief  of  the  Equipment  Division,  Signal  Corps,  and 
Col.  Sidney  D.  Waldon,  assistant  Chief;  how  the  order  to 
build  10  sample  8s  and  12s  was  given  as  the  result  of  the 
approval  by  the  joint  conference  of  the  Army  and  Navy 
Technical  Board  and  the  Aircraft  Production  Board;  how 
the  first  engine,  an  eight  cylinder,  was  built  in  one  month 
as  the  result  of  the  enthusiastic  cooperation  of  some  10 
manufacturers,  each  of  whom  produced  those  parts  for 
which  he  was  best  fitted;  how  the  first  sample  12  cylinder 
finished  its  official  50-hour  endurance  test  82  days  from  the 
time  the  order  for  samples  was  given,  and  that  the  total 
elapsed  time  during  this  test  was  only  about  55  hours,  a 
record-breaking  performance,  and  how  the  success  of  this 
endurance  test  definitely  removed  the  engine  from  the  ex- 

perimental stage  to  the  realm  of  proved  engines. 

Gratifying  Endorsement 

A  very  gratifying  endorsement  of  this  standardized  en- 
gine project  came  from  the  late  Col.  R.  C.  Boiling,  whose 

untimely  death  in  France  cost  the  American  Air  Service 
one  of  its  most  valuable  officers,  and  Col.  V.  E.  Clark,  and 
Lieut.-Col.  Howard  C.  Marmon,  members  of  the  commission 
sent  abroad  to  ascertain  the  requirements  and  which  re- 

turned about  this  time,  to  the  effect  that  a  400-hp.  engine 
was  absolutely  demanded  at  the  front  for  the  types  of 
airplanes  which  it  had  been  decided  this  country  should 
supply  and  that  no  engine  of  this  size  then  existed  in 
Europe. 

Those  of  us  who  are  familiar  with  the  difficulties  and  dis- 
appointments involved  in  the  design,  development  and 

perfection  of  any  form  of  intricate  mechanical  device  can 
readily  appreciate  the  really  remarkable  accomplishment 
represented  in  the  Liberty.  Therefore  it  is  not  at  all  sur- 
ptising  that  the  representatives  of  the  Allies  were  for 
some  time  unable  to  believe  the  full  truth  of  this  accom- 

plishment. They  never  had  been  able  to  obtain  such  action 
and  were  naturally  only  fully  convinced  after  many  varied 
and  exhaustive  tests.  So  well  recognized  did  the  value  of 
the  Liberty  engine  become,  however,  that  the  Allies  had 
on  order  at  the  time  of  signing  the  armistice  16,741  Liberty 
engines  and  were  constantly  endeavoring  each  to  increase 
their  rate  of  monthly  delivery.     Airplanes  were  being  de- 

signed around  this  engine  in  all  allie'.  countries  and  it 
was  fast  becoming  the  predominating  aeronautical  engine of  the  allied  cause. 

It  is  of  interest  in  this  connection  to  note  that  this 
standardized  engine  already  has  been  tested  in  the  24- 
cylinder  model  and  had  shown  results  which  prove  that 
the  original  basic  idea  will  provide  for  engines  of  any  size 
which  would  have  been  required  for  any  probable  increase 
in  airplane  size  during  years  of  continuation  of  the  war. 
The  16-cylinder  was  also  proved  by  the  success  of  the  larger engine. 

The  experimental  development  of  the  LiBerty  has  been 
in  charge  of  a  department  entirely  separate  from  that 
dealing  with  its  production,  the  Airplane  Engineering  De- 

partment under  Lieut.-Col.  J.  G.  Vincent  and  Lieut-Col. 
Howard  C.  Marmon.  The  work  of  this  department  has  re- 

sulted in  a  continuous  improvement  of  the  power  output 
and  performance  characteristics  of  the  Liberty  12  cylinder 
to  such  an  extent  that  526  hp.  has  been  obtained  with 
special  fuel  and  detail  changes,  certainly  a  remarkable 
increase  from  the  335  hp.  which  the  original  design  was 
intended  to  yield.  While  the  weight  of  the  service  engine 
per  horsepower  has  remained  at  approximately  2  lb.,  the 
maximum  present  development  had  reduced  this  figure  to 
11  pounds. 

Liberty  Engine  Development  and  Production 

The  record  of  production  and  production  development  of 
the  Liberty  conclusively  proves  the  wisdom  of  the  decision 
to  concentrate  all  efforts  on  this  one  engine  for  the  major 
part  of  our  program  of  combat  engines.  In  common  with 
all  similar  machines  many  possible  improvements  and  cost 
reductions  become  evident  as  the  manufacturing  processes 
and  tools  are  being  evolved  and  as  experience  is  being  ac- 

quired in  the  actual  production.  Also  experience  in  the 
operating  and  adjustment  of  these  engines  led  iHo  altera- 

tions being  made  which  resulted  in  increaiuiDg,  the  power 
output,  so  that  when  we  were  advised  that -More  power 
was  desired  than  the  335  hp.,  which  the  original  Liberty 
was  designed  to  produce,  the  necessary  stops  already  were 
known  and  the  delay  incidental  to  putting  them  into  effect 
was  small.  The  resulting  power  increase  to  about  375  hp. 
answered  requirements  for  several  months  when  advices 
were  again  received  that  more  power  was  needed,  and  we 
then  again  made  such  alterations  as  were  required  to  in- 

crease the  power  to  around  420  hp.  The  weight  of  some 
of  the  parts  was  increased  at  this  time  in  order  that  the 
reliability  might  not  be  reduced. 

The  problem  of  production  was  placed  in  the  hands  of 
a  separate  department  in  charge  of  Lieut.  H.  H.  Emmons, 
U.S.N.,  and  the  continuous  assistance  of  such  msn  as 
Henry  M.  Leland  of  the  Lincoln  Motors  Co.,  C.  Karold 
Wills  of  the  Ford  Motor  Co.,  F.  F.  Beall,  O.  E.  Hunt  and 
Edward  Roberts,  all  of  the  Packard  Motor  Co.,  were  ob- 

tained by  Maj.  J.  G.  Heaslet  in  charge  of  the  Detroit  district. 
The  work  of  Mr.  Wills,  which  has  the  greatest  value,  was 
the  perfection  of  a  new  process  for  the  forging  of  cylinder 
blanks  in  sufficient  quantities  to  supply  all  manufacturers, 
and  which  was  so  very  effective  that  the  problem  of  cylin- 

der-forging supply  and  cost  was  reduced  to  a  minor  con- 
sideration. The  wisdom  of  the  action  taken  is  evidenced 

by  the  production  of  1100  Liberty  12s  in  one  year  from  the 
day  when  Messrs.  Vincent  and  Hall  first  met  and  started  a 
preliminary  drawing  and  over  15,000  by  the  end  of  another 

six  months. 
It  is  perhaps  to  be  expected  that  many  criticisms  would 

be  leveled  at  an  engine  evolved  under  the  condtions  obtain- 
ing at  that  time  and  registering  the  large  success  which  it 

represents,  but  all  such  have  proved  to  be  the  result  of 
misinformation  regarding  the  conditions  to  be  met,  the 
fundamental  ideas  of  deiign  or  of  lack  of  appreciation  of 
the  difficulties  encountered  in  creating  at  a  single  stroke 
and  without  previous  experience  an  aeronautical  power 
plant  so  much  larger  than  was  then  in  existence. 

The  Liberty  engine  stands  today  as  an  achievement  which 
for  daring,  constructive  imagination  and  farsightedness 
will  ever  be  a  cause  of  pride  to  the  American  people. 
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SHOP  EQUIPMENT  NEWS Edited  by 

Stanley  M.Bani-ietd 
Terkelsen  &  Wennberg  Lathe  Chucks 
Terkelsen  &  Wennberg,  326  A  St.,  Boston,  Mass.,  have 

recently  put  out  a  line  of  lathe  chucks,  as  shown  in  the 
illustrations,  which  are  believed  to  have  several  features 

FIG.  1.     FRONT  AND  BACK    OP  THE  T-W  L,ATHK  CHUCK 

that  make  them  particularly  desirable.  The  body  is  of 

heavy  single-piece  construction  and  is  ground  to  a  fin- 
ish. The  back  of  the  body  is  not  slotted,  which  is 

claimed  to  give  it  exceptional  strength,  and  thrust  bear- 
ings are  provided  at  the  end  of  each  screw.  The  jaws 

are  double  gibbed,  of  30-  to  35-point  carbon  steel,  heat- 
treated  and  ground  all  over  and  are  interchangeable.  The 

double-gibbed  jaws  are  claimed  to  give  longer  life  and 
greater  accuracy  than  those  of  the  single-gib  type.  The 
scrolls  are  made  of  60-point  carbon-steel  forgings,  while 
the  pinions  are  50-point  carbon  steel  heat-treated  and 
interchangeable.  The  threads  on  the  screws  are  cut 
from  end  to  end  without  any  necking  except  at  the  lower 
end  for  the  thrust  ring,  and  can  be  easily  removed  for 
reversing  the  jaws  or  for  cleaning.  The  thrust  ring  is 
made  in  one  piece  of  solid  steel.  It  is  also  said  that  the 
construction  of  the  chuck  brings  it  closer  to  the  lathe 
spindle,  which  tends  to  make  it  steadier  and  to  eliminate 
chatter. 

Black  &  Decker  Electric  Drill  With 
Pistol  Grip  and  Trigger 

The  electric  drill  shown  in  the  illustration  is  one  of 

the  latest  products  of  the  Black  &  Decker  Manufactur- 
ing Co.,  105-115  South  Calvert  St.,  Baltimore,  Md.  The 

FIG.  2. A  CROSS-SECTION  OF  THE  CHUCK  SHOWING  THE 
INTERNAL    CON."5TRUCTION 

BLACK  &  DECKER  ELECTRI''  DRILL 

machine  is  equipped  with  a  pistol  grip  and  trigger 

switch  and  is  claimed  to  be  the  lightest  machine  of  its 

capacity  on  the  market.  Its  weight  is  only  63  lb.,  and 

its  capacity  is  drills  up  to  ̂ V  in.  in  diameter.  The  over- 
all dimensions  are  4  in.  in  diameter  by  12  in.  long  and 

a  series-compensated  motor  furnishes  the  power.  A  no- 

load  speed  of  1600  r.p.m.  is  attained,  dropping  to  1000 

r.p.m.  at  full  load  when  the  energy  consumed  is  175 

watts. 
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Landau  Back-Geared  Tapping 
Attachment 

The  back-geared  tapping  attachment  shown  in  the 
illustration  is  one  of  the  recent  products  of  the  Landau 

Machine  and  Drill  Press  Co.,  Inc.,  19-25  West  44th  St., 
New  York.  The  device  is  at  present  made  in  two  sizes, 
No.  1  taking  taps  up  to  yV  in.  and  No.  2  taps  from  i  to  1 

LANDAU    BACK-GEARED    TAI'PING    ATTACHMENT 

in.,  both  being  fitted  with  standard  Morse  taper  shanks. 
The  construction  of  the  device  is  such  that  it  will  work 
to  the  full  length  of  the  tap.  When  the  tap  reaches 
the  bottom  of  the  hole  it  is  automatically  released  to 
prevent  breakage.  The  back  gears  are  used  to  reduce 
the  speed  of  the  tap,  the  reversing  speed  being  7  to  1. 
All  parts  are  hardened  and  ground  and  the  gears  for 
both  tapping  and  reversing  are  constantly  in  mesh.  The 
No.  1  attachment  is  equipped  with  a  Jacobs  chuck. 

"Safety  Is  Patriotism  and  Carelessness  Is 

Disloyalty" By  Luther  D.  Burlingame 

The  slogan  "Safety  Is  Patriotism  and  Carelessness  Is 
Disloyalty,"  given  out  by  the  National  Safety  Council 
in  the  interest  of  reducing  accidents,  so  that  man  power 
might  be  conserved  for  efficiency  in  war  work,  applies 
also  to  after-war  conditions. 

In  looking  at  the  losses  sustained  by  the  American 
forces  in  the  short  time  they  were  in  active  service  we 
feel  that  these  losses  were  a  heavy  toll;  but  when  we 
compare  them  with  the  casualties  of  industry  in  times 

of  peace  we  find  that  in  spite  of  all  eft'orts  toward  safety 
so  far  made — and  there  have  been  great  strides  in  that 
direction — figures    are    appalling. 

Charles  M.  McChord  of  the  Interstate  Commerce  Com- 
mission reports  that  35,000  workmen  are  killed  by  in- 
dustrial accidents  every  year,  or  one  every  15  min.  every 

day  in  the  year,  and  2,000,000  workmen  are  injured,  or 
one  every  16  sec.  Such  figures  make  the  casualties  of 
the  American  Army  in  the  war  seem  small  by  compari- 

son, and  should  bring  home  to  every  employer  and 
workman  the  need  of  taking  further  steps  to  safeguard 
life  and  to  adopt  methods  of  work  which  will  prevent 
this  drain  on  our  indu.strial  efficiency.  This  drain,  mark 
you,  does  not  let  up  with  the  coming  of  peace,  but  con- 

tinues year  after  year,  and  while  not  spectacular  it  goes 
on  taking  its  toll  of  human  life  and  limb  with  too  little 
notice  on  the  part  of  the  public  and  of  those  responsible for  its  reduction. 

Pan-American  Engineering 
Organization 

An  ambitious  project  named  the  Pan-American  Engi- 
neering Organization  has  been  proposed  by  W.  H.  Wood- 

bury, of  Duluth,  Minn.  It  will  include  such  engineering 
bodies  as  the  American  Society  of  Mechanical  Engi- 

neers, the  American  Society  of  Civil  Engineers,  the 
American  Institute  of  Mining  Engineers,  the  Amer- 

ican Institute  of  Electrical  Engineers,  the  American 
Society  for  Testing  Materials,  the  Society  of  Auto- 
*motive  Industries  and  other  similar  organizations.  It 
is  intended  to  use  the  local  sections  of  the  various  so- 

cieties for  maintaining  local  interest,  and  it  is  pro- 
posed that  members  of  other  societies  take  out  member- 

ship in  the  Pan-American  Engineering  Organization, 
and  that  this  includes  civic  and  social  activities  as  well 
as  those  of  the  strictly  technical  societies. 

Another  object  of  this  organization  is  to  tie  the  tech- 

nical man  more  closely  to  the  aff'airs  of  his  city  or  town 
by  interesting  him  in  the  engineering  and  other  activi- 

ties and  responsibilities  of  his  own  locality. 

The  Belgian  Industrial  Committee 
The  Belgian  Consul,  25  Madison  Ave.,  New  York, 

sends  us  the  following: 

"I  have  just  received  through  the  courtesy  of  the 
Belgian  Legation  in  Washington  the  following  telegram 
from  the  Belgian  government,  which  I  think  may  interest 
you  and  is  transmitted  for  your  guidance,  concerning 
the  revival  of  industry  in  Belgium: 

"In  answer  to  your  telegram,  No.  599,  the  best  organ- 
ization to  satisfy  the  demands  of  American  merchants 

and  manufacturers  is  the  Comite  Central  Industriel  de 
Belgique,  Onze,  rue  du  Gentilhomme,  Bruxelles.  The 
government  is  compiling  documentation  concerning  the 

present  condition  of  the  Belgian  industry.  The  Com- 
ite Central  Industriel  is  requested  to  make  list  of  names 

and  addresses  of  Belgian  firms  for  principal  articles. 

These  documents  will  be  transmitted  later  on." 

Omission 

In  the  article  "A  Modern  Can-Making  Plant  in  a  Bak- 

ing Powder  Factory,"  page  1173,  Vol.  49,  the  name  of 
Torris  Wold  &  Co.,  Chicago,  makers  of  the  machinery 

described,  was  unintentionally  omitted. 
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Angus  Sinclair 
Angus  Sinclair,  well  known  as  the  editor  and  pro- 

prietor of  Railway  and  Locomotive.  Engineering  and  as 
the  author  of  several  books,  died  at  his  home  in  Mill- 
burn,  N.  J.,  on  Jan.  1  at  the  age  of  77. 

Born  in  Scotland,  Angus  Sinclair  first  went  into  the 
British  customs  service,  and  those  who  knew  him  well 
recall  some  of  his  quaint  stories  of  thosa  early  days. 

Later  he  sailed  the  seas  in       
the  engine  room  of  ocean- 

going vessels  and  finally 
came  to  this  country,  going 
into  railway  work  in  the 
Middle  West.  He  was  a 
tireless  worker,  and  soon 

after  his  arrival  made  him- 
self known  as  a  writer  on 

railway  topics.  In  this  way 
he  became  acquainted  with 

the  late  George  Westing- 
house  and  probably  wrote 

the  first  railway-man's  de- 
scription of  the  air  brake. 

Railway  literature  was 
scarce  in  those  days,  and 

Sinclair's  book  on  "Loco- 
motive Running  and  Man- 

agement" became  the  guid- 
ing star  to  many  a  young 

railroader  who  was  anxious 

to  get  to  the  top;  and 
although  he  wrote  a  num- 

ber of  other  books,  among 

them  a  comprehensive  his- 
tory of  the  locomotive, 

"Locomotive  Running  and 
Management"  will  remain 
as  his  monument  in  this 
line.  This  has  gone  through 

26  editions,  the  last  re- 
vision being  in  1915,  so 

that  this  may  be  said  to  be 
his  first  and  at  the  same 
time  his  last  book.  His  book 

on  "Firing  Locomotives"  has  been  translated  into  eight 
languages,  including  Chinese. 

In  June,  1883,  Angus  Sinclair  became  an  associate 
editor  of  the  American  Machinist,  having  previously 
contributed  to  its  columns,  as  has  been  the  way  with  all 
its  editors  since  the  beginning.  He  remained  for  about 
two  years,  leaving  in  May,  1885,  to  take  up  in  Chicago 
the  editorial  work  on  the  National  Car  Builder,  which 
is  now  merged  into  the  Railway  Age  Gazette. 

In  due  time  he  became  editor  in  chief  of  the  Car 
Builder,  with  headquarters  in  New  York,  and  when  John 
A.  Hill  came  to  New  York  to  edit  the  Locomotive  Engi- 

neer, which  was  born  in  1888,  they  soon  became  fast 
friends.  This  friendship  grew  until  in  1892  Sinclair 
left  the  Car  Builder  to  become  senior  partner  in  the 
firm  of  Sinclair  &  Hill,  which  bought  Locomotive  Engi- 

neering from  the  old  publishers  of  the  American  Ma- 
chinist. 

This  was  a  winning  combination,  and  needless  to  say 

they  prospered  beyond  all  expectation.  Then,  by  one  of 
the  strange  turns  in  the  wheel  of  fate,  the  firm  of  Sin- 

clair &  Hill,  which  the  old  management  had  given  six 
months  to  live,  bought  a  controlling  interest  in  the  par- 

ent paper,  the  American  Machinist.  It  was  a  bold  stroke 
and  required  nerve,  but  they  knew  the  latent  possibili- 

ties  of  both   papers,   and   the   result   is   known   to  all. 
After  five  years  of  strenu- 

ANGUS  SINCLAIR 

ous  work  in  building  up 

both  properties  to  a  sub- 
stantial basis  the  partners 

decided  that  it  would  be 

better  for  each  to  special- 
ize on  one  paper,  so  that  in 

June,  1897,  Sinclair  took 
Locomotive  Engineering 

and  Hill  the  American  Ma- 
chinist. Then  the  name 

was  broadened  into  Rail- 
ivay  and  Loconwtive  En^ 
gineering  and  the  paper 

has  made  an  enviable  repu- 
tation for  itself  under  the 

personal  guidance  of  Angus 
Sinclair,  who  did  not  until 
very  recently  entirely  give 

up  the  reins  of  manage- 
ment. Long  years  ago,  how- 
ever, in  addition  to  his 

literary  work — and  he  was 
a  prodigious  worker  and 
writer — he  was  first  secre- 

tary and  later  treasurer  of 
the  American  Master  Me- 

chanics' Association,  and  as 
such  became  known  to 

practically  every  railway 
oflScial  in  the  country. 

About  ten  years  ago  he  re- 
ceived the  degree  of  doctor 

of  engineering  from  Pur- 
due, and  for  eight  years 

was  a  special  instructor  in 
the  mechanical  department  of  the  Erie  Railroad. 

Mr.  Sinclair  was  one  of  the  early  devotees  of  the  au- 
tomobile, beginning  with  the  old  steam  car,  and  also 

published  for  a  time  the  Automobile  Magazine,  one  of 
the  pioneers  papers  in  the  field.  He  was  a  member  of 
the  American  Society  of  Mechanical  Engineers  and  of 
nearly  all  the  railway  associations,  and  was  a  Knight 
Templar  in  the  Masonic  fraternity,  a  governor  in  the 
St.  Andrews  Society,  a  fprmer  president  of  the  Bums 
Society  and  also  of  the  St.  Andrews  Society  of  Newark, 
besides  being  a  member  of  the  American  Railway  Guild, 

the  Lawyers'  Club,  the  New  York  Railroad  Club 
and  numerous  other  railway,  Scottish  and  other  socie- 

ties. He  is  survived  by  his  wife  Medora  Head  Mullin 
Sinclair. 

His  friends,  and  they  were  many,  will  miss  him  from 

his  accustomed  place  at  conventions  and  other  engi- 
neering meetings.  Few  men  had  a  wider  acquaintance 

and  few  will  be  more  kindly  remember-''. 
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The  Government  has  returned  the 
Milwaukee  Ford  assembling  plant  to 
the  company,  which  will  go  into  opera- 

tion on  Apr.  1,  1918,  at  a  daily  pro- 
duction of  200  cars. 

The  Bureau  of  Aircraft  Production, 
as  a  consequence  of  the  stopping  of 
hostilities,  has  restored  the  normal 
commercial  position  of  the  use  of  black 
walnut  by  canceling  all  restrictions 
placed  on  it. 

The  White  Co.,  in  addition  to  the 
four  standard  commercial-truck  mod- 

els, offers  for  1919  a  new  "Good 
Roads"  model,  which  is  a  5-ton,  chain- 
driven  truck  having  a  six-cylinder  en- 

gine and  steel  wheels  with  wide  steel 
tires  instead  of  those  made  of  rubber. 

The  present  standard  mail  plane  car- 
ries 700  lb.  of  mail.  In  the  months  of 

July  and  September  33,500  lb.  of  mail 
were  carried  at  a  total  cost  of  $17,420. 
Of  this  $5800  was  paid  for  pilots  and 
mechanics.  The  De  Haviland  army 
planes  are  to  be  abandoned  in  favor  of 
Curtiss  R-4  with  Liberty  motors. 

The  Post  Office  Department  has  in- 
creased its  requisition  with  the  War 

Department  for  motor  trucks  from  10,- 
500  to  15,700,  and  as  a  result  it  is  now 
expected  that  the  truck  orders  for  com- 

mercial trucks  placed  with  the  Locomo- 
bile, Pierce- Arrow,  Packard,  Garford 

and  White  companies  will  not  be  can- 
celed. 

Announcement  is  made  that  plans 
are  maturing  for  the  exploration  of  the 
north  polar  regions  next  summer  by 
means  of  airplanes.  The  plan  calls  for 
the  raising  of  $250,000  by  the  Aero 
Club  of  America,  the  taking  of  a  ship 
to  Etah,  which  is  located  about  600 
miles  from  the  pole,  and  the  exploring 
of  the  polar  regions  by  land  machines 
or  seaplanes. 

The  3  per  cent,  sales  taxes  collected 
on  automobiles,  motorcycles,  etc.,  in 
the  fiscal  year  ending  June  30,  1918, 
amounts  to  $23,981,268.  In  this  total 
amount  of  taxes  Michigan  is  repre- 

sented with  $14,800,679,  Ohio  with 
$3,152,133,  New  York  with  $1,890,511 
and  Wisconsin  with  $1,236,6TO.  The 
following  states  did  not  pay  any  part 
of  the  automobile  sales  taxes:  Ala- 

bama, Alaska,  Arizona,  Colorado,  Dela- 
ware, Florida,  Hawaii,  Idaho,  Maine, 

Montana,  New  Mexico,  North  Dakota, 
South  Dakota,  Utah,  Vermont,  West 
Virginia  and  Wyoming. 

An  international  aeioiiai.t.Lul  i-.xpo- 
sition  is  to  be  held  in  Madison  Square 
Garden,  Feb.  27  to  Mar.  6  inclusive. 
This  aircraft  exposition  was  approved 
by  President  Wilson's  first  proclama- 

tion issued  from  France.  Through  the 
cooperation  of  the  War  Department 
certain  war  trophies  and  military  fea- 

tures will  be  the  center  of  interest. 

The  advantage  of  the  four-wheel 
drive  on  a  tractor  is  that  all  of  the 
weight  of  the  machine  and  driver  is 
available  for  traction  purposes.  The 
weight  of  the  tractor  being  equally  di- 

vided between  the  four  wheels  the  trac- 
tor will  not  pack  the  soil  as  hard  as 

would  one  having  the  bulk  of  the 
weight  on  two  driving  wheels.  The 
four-wheel  drive  naturally  complicates 
the  construction;  still  this  drive  has 
proved  successful  in  motortruck  work 
during  the  war  and  even  essential  in 
the  work  of  the  Ordance  Department. 

One  of  the  most  interesting  devel- 
opments of  the  war  in  the  air  has  been 

the  invention  and  application  of  the 
aerial  telephone  for  directing  of  air 
craft.  Its  successful  application  as  an 
important  airplane  equipment  is  due  to 
the  work  of  Col.  C.  C.  Culver.  On 

June  1,  1918,  at  Gerstner  Field,  Louis- 
iana, 39  airplanes  equipped  with  radio- 

phones were  paraded  in  review  before 
Ma.i.-Gen.  W.  L.  Kenley,  who  occupied 
a  plane  with  the  flight  commander  and 
personally  directed  some  of  the  for- 

mations by  using  the  radio-telephone 
equipment.  With  this  apparatus  avi- 

ators can  talk  25  miles  through  the 
air  in  excellent  atmospheric  conditions, 
while  in  the  worst  weather  the  talking 

is  possible  for  a  6-mile  distance. 

The  Salvage  Branch  of  the  Supply 
Section  of  the  Department  of  Military 
Aeronautics  has  invited  sealed  bids  for 
the  following  material:  1000  Standard 
J-1  airplanes  equipped  with  Curtiss  0  x 
5-90  engines  at  Houston,  Tex.;  200 
Standard  J-1  airplanes  with  Hispano- 
Suiza  150-hp.  engines  at  Houston,  Tex.; 
Standard  J-1  airplanes  without  en- 

gines, Houston,  Tex.;  10  L.  W.  F.  air- 
planes with  Thomas  135-hp.  engines  at 

St.  Paul,  Minn.;  2000  A-7-4  four-cyl- 
inder Hall-Scott  engines  at  Houston, 

Tex.  The  bids  will  be  opened  at  11 

a.m.  on  Feb.  1,  1919,  at  the  oflSce  of  the 

Salvage  Branch,  Washington,  D.  C. 

Each  bid  must  be  submitted  in  dupli- 
cate and  accompanied  by  a  certified 

check  for  20  per  cent,  of  the  amount 
of  the  bid.  The  terms  will  be  cash 

f.o.b.  location  given  and  delivery  with- in 90  days. 

Inleresling  features  of  the  French 
Breguet  biplane  are  the  wing  spars  and 
the  interplane  struts.  The  spars  of 
both  planes  are  drawn-aluminum  tubes 
of  rectangular  section  2iS  in.  x  Ijjj. 
The  wall  thickness  of  these  tubes  is  in 
the  inner  section  of  the  upper  plane 

approximately  l^  in.,  and  h  in.  else- 
where. The  rear  spar  grows  thinner 

toward  the  wing  tips.  On  the  wing 
tips  auxiliary  spars  are  provided  with 
ash  bands  of  \\-m.  thickness  and  i-in. 
three-ply  wood  glued  to  both  sides.  At 
the  points  of  junction  and  at  the  ends 
of  the  stampings  the  spars  are 
strengthened  by  ash  pieces,  in  some  in- 

stances of  I-shape.  The  sockets  and 
the  wooden  linings  are  held  in  position 
by  iron-tube  rivets.  The  interplane 
struts  are  made  of  stream-lined  alu- 

minum tubes  with  aluminum  sockets  in 
both  ends.  The  inner  struts  are 
strengthened  by  the  insertion  of  riv- 

eted U-irons. 

The  next  logical  step  to  be  met  in 
the  problem  of  liquid-fuel  conservation 
is  the  design  of  an  engine  especially 
suited  to  the  burning  of  kerosene  or 
fuel  oils  and  not  the  attempt  to  adopt 
engines  designed  for  gasoline  to  the 
use  of  kerosene  or  heavy  oils.  The 
present  type  of  gasoline  engine  does 
not  burn  kerosene  successfully  even  at 
full  load,  because  kerosene  and  gaso- 

line are  widely  different  substances, 
having  little  in  common  except  that 
they  are  derived  from  the  same  petrole- 

um base.  Gasoline  mixtures  ignite 
spontaneously  at  about  680  deg.  F., 
while  a  kerosene  mixture  self-ignites 
about  575  deg.  F.  Kerosene  will  not 
volatilize  at  ordinary  temperatures  and 
pressures,  and  for  the  vaporization  the 
assistance  of  heat  is  necetsary,  but 

even  then  is  not  sufficient  to  p.-oduce  a 
homogeneous  mixture  of  oil,  vapor  and 
air.  Attempts  to  apply  heat  frequent- 

ly fail  of  their  object  because  the  heat- 
ing of  the  air  decreases  its  density, 

reduces  the  amount  of  oxygen  and  thus 
cuts  down  the  power  output.  An  ordi- 

nary electric  spark  will  usually  fail  to 
ignite  a  mixture  of  heavy  oil  and  air, 
because  the  source  of  heat  is  too  local- 

ized and  the  flame  propagation  is  much 
slower  than  in  the  case  of  gasoline  va- 

por mixed  with  air.  For  these  reasons 
some  means  other  than  carburation 
must  first  be  provided  with  a  heavy 
fuel  engine  for  an  intimate  mixing  of 
the  fuel  and  the  air,  and  some  means 
of  igniting  this  mixture  other  than  an 
electric  spark  is  necessary.  The  future 
of  a  successful  kerosene  or  heavy-oil 
engine  is  closely  connected  with  the 
future  developments  of  the  Diesel  and 
semi-Diesel  engines. 
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Sparks   from  the 
Latin-American  Market  for 

Tractors 
Lack      of      Transportation      Facilities 

Acutely  Felt  But  Tractors  Are  Prov- 
ing Successful  in  Road  Work 

The  extensive  areas  of  agricultural 
land  in  Latin-American  countries  offer 
a  rich  field  for  the  development  of 
trade  in  farm  tractors.  Many  of  the 

estates,  comprising  hundreds  of  thou- 
sands of  acres,  still  cultivate  their 

crops  of  grain,  sugar  and  cotton  under 
the  old  systems  that  require  large 
numbers  of  laborers  and  horses.  Power 

farming  on  these  great  plantations  in- 
variably shows  economy  of  time  and 

expense,  and  the  recent  increase  in 
shipments  of  tractors  from  the  United 
States  to  Latin  America  indicates  that 
the  more  progressive  ranch  owners  are 
beginning  to  realize  the  value  of  new 
methods.  In  the  fiscal  year  1918  more 
tractors  were  shipped  from  this  coun- 

try to  the  Latin-American  countries 
than  in  all  the  four  last  years  preced- 

ing, and  in  the  first  quarter  of  the 
1919  fiscal  year  these  exports  amounted 
to  more  than  a  third  of  the  total  1918 
shipments. 

Value  of  Tractor  Increasing 

The  direct  cause  of  this  unprece- 
dented demand  for  tractors  in  Latin 

America  is  doubtless  the  awakened  in- 
terest in  agriculture  growing  out  of 

war-time  needs  and  prices.  The  value 
of  the  tractor  in  increasing  the  agri- 

cultural production  of  Latin  America 
is  almost  equaled  by  its  importance  as 
a  road  maker.  The  lack  of  transpor- 

tation facilities  is  acutely  felt  in  some 
of  the  richest  sections  of  South  Amer- 

ica, and  the  tractor  is  proving  of  in- 
calculable advantage  in  the  con  ruc- 

tion of  needed  highways. 
One  of  the  chief  obstacles  faced  by 

the  manufacturer  in  the  introduction 
of  tractors  is  the  natural  aversion  of 
a  conservative  rural  community  to  new 
and  complicated  mechanical  appliances. 
Inexperienced  operators,  failing  to 
meet  with  success  in  the  use  of  an  un- 

tried machine,  condemn  and  abandon 
it.  The  manufacturer  must  prepare 
to  overcome  this  difficulty  by  providing 
ample  instructions  and  demonstrations, 
and  should  moreover  take  special  pains 
to  furnish  the  proper  kind  of  tractor 
for  the  particular  class  of  work  desired. 
,  Another  obstacle  in  selling  tractors 
in  Latin  America  is  the  high  cost  of 
gasoline,  but  it  is  probable  that  with 
the  close  of  the  war  there  will  be  a 
reduction  in  the  price  of  this  fuel.  In 
contrast  with  the  scarcity  of  fuel  for 
tractors  the  ranch  cv-jner  has  available 
a  lai^e  supply  of  horses  and  practically 
unlimited  natural  pastur.^,  making  his 
outlay  for  animal  power  comparatively 

small.  To  meet  this  condition  the 
manufacturer  must  demonstrate  that 
the  land  can  be  much  more  quickly  and 
evenly  worked  and  to  a  much  greater 
depth  with  the  use  of  the  tractor  than 
is  possible  with  animal  power;  he  must 
show  that  in  the  planting  season  not 
an  hour  need  be  lost  because  of  a 
scarcity  of  laborers  or  horses,  every 
moment  can  be  utilized  by  the  tractor, 

Mr.  Manufacturer,  Lend 
Him  a  Hand 

The  editorial  supplement 
which  accompanies  this  issue  of 

the  "American  Machinist"  is  an 
appropriate  one  at  this  time,  as 
it  portrays  the  much  needed 
assistarce  that  must  be  given 
thosi  boys  who  are  returning 
home  from  the  camps  and  bat- 

tlefields and  who  are  seeking 

positions  in  the  country's  indus- 
tries. Will  you,  Mr.  Manufac- 

turer, lend  him  a  hand? 

and  the  fields  can  be  plowed,  har- 
rowed and  planted  at  the  most  favor- 

able period  to  insure  a  good  harvest. 
The  Latin-American  countries  that 

are  foremost  in  experimenting  with 
tractors  are  Mexico,  Cuba,  the  French 
West  Indies,  Haiti,  the  Dominican 
Republic,  Guatemala,  Nicaragua,  Pan- 

ama, Salvador,  Argentina,  Brazil, 
Chile,   Colombia,   Paraguay,   Peru   and L^ruguay. 

*      *      * 

New    Process    Gear    Corporation 
Sold  to  John  N.  Willys 

John  N.  Willys  has  purchased  out- 
right the  New  Process  Gear  Corpora- 
tion, Syracuse,  N.  Y.,  taking  over  all 

of  the  $3,000,000  capital  stock  of  the 
concern.  There  is  no  change  contem- 

plated in  the  nature  of  the  product  the 
company  will  manufacture,  although  it 
is  naturally  expected  that  material  ex- 

pansions in  the  old  field  will  result. 
It  is  the  intention  of  the  company  to 
solicit  gear  business  of  all  kinds,  and 
particularly  so  far  as  the  manufacture 
of  gears  relates  to  differentials  and 
transmissions  for  the  automobile  trade. 
Thomas  W.  Meachem  and  other 

members  of  the  Meachem  family  con- 
nected with  the  corporation  have  re- 

tired, having  sold  their  interests  to 

Mr.  Willys.  On  the  latter's  part  this 
step  represents  final  complete  acquisi- 

tion of  a  plant  in  which  he  previously 
has  been  partly  interested.  No  change 
of  active  management  has  been  inti- 

mated, immediate  control  of  the  enter- 
prise being  in  the  hands  of  J.  Allen 

Smith. 

Candles  Enough  to  Last  for 
5250  Years 

The  signing  of  the  armistice  left  the 
American  Expeditionary  Forces  with  a 

quantity  of  candles  aggregating  7,600,- 
000  pounds,  or  46,000,000  individual 
candles.  Each  candle  made  under  Army 
specifications  burns  10  hours,  and  on 
this  basis  it  has  been  figured  that  the 

quantity  of  candles  on  hand  is  suffi- 
cient to  burn  one  candle  continuously 

and  without  interruption  for  5250 

years. 
The  primary  use  of  the  candles  was 

to  furnish  light  in  the  trenches  and 

dugouts,  but  there  is  also  a  very  ex- 
tensive use  for  them  in  billets  and 

camps.  The  supply  of  candles  on 
hand,  while  large,  is  probably  no  great- 

er than  the  amount  necessary  to  meet 
the  requirements  of  the  Army  for  the 
immediate  future. *      *      * 

Huge  Mineral  Output  in  1917 
The  value  of  the  minerals  produced 

in  the  United  States  in  1917,  according 

to  the  United  States  Geological  Sur- 
vey, Department  of  the  Interior,  was 

$5,010,948,000,  an  increase  of  $1,496,- 
976,000,  or  about  43  per  cent,  over  the 
former  record— $3,513,972,000— estab- 

lished in  1916. 
The  metals  established  a  new  record 

in  1917,  being  valued  at  nearly  $2,092,- 
000,000  and  representing  42  per  cent, 
of  the  total  value  of  the  mineral  prod- 

uct. They  showed  an  increase  of  about 
$471,316,000,  or  29  per  cent.,  over  the 
$1,620,508,000  reported  for  1916.  The 
blast-furnace  products  contributed 
nearly  90  per  cent,  of  the  total  increase. 
Iiicreases  were  also  made  in  the  value 
of  aluminum,  copper,  leaa  and  silver, 
but  decreases  were  recorded  in  the 
value  of  gold  and  zinc. 

*      *      * 

Boston  Bank  Officers  Will  Go  to 
Australia  and  the  Far  East 

The  First  National  Bank  of  Boston 
is  sending  two  of  its  senior  officers  to 
Australia  and  the  Far  East  to  estab- 

lish further  foreign  banking  connec- 
tions. 

C.  F.  Weed,  vice  president  of  the 
bank,  and  D.  A.  de  Menocal,  vice 

president  of  the  First  National  Cor- 
poration, will  leave  Boston  about  Jan. 

20,  sailing  from  San  Francisco  directly 
to  Australia.  After  a  few  weeks  in 
Australia,  to  be  spent  principally  in 
Sydney  and  Melbourne,  they  will  go  to 
China  and  then  return  by  the  way  of 

Japan. 
Mr.  Weed  and  Mr.  Menocal  have  al- 

ready had  many  matters  for  inquiry 
submitted  to  them.  They  had  planned 
to  be  absent  about  four  months,  but  if 
these  inquiries  multiply  the  trip  may 
take  longer. 
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Mforlds  Industrial  For^e 
By  E.  C.Porter. 
NewsBditor 

Elevator  Manufacturers' 
Convention 

The  Elevator  Manufacturers  of  the 
United  States  held  their  semiannual 
lonvention  at  the  William  Penn  Hotel, 
Pittsburgh,  Dec.  4,  5  and  6.  Among 
the  subjects  discussed  were  cost  sys- 

tems, cooperative  service,  elevator  reg- 
ulations, service  stations  and  the  pros- 

pects of  the  industry.  Among  the  fea- 
tures of  the  occasion  were  a  banquet, 

a  theater  party  and  a  trip  to  the  works 
of  the  Westinghou.se  Electric  and  Man- 

ufacturing Company. 
The  following  oflRcers  were  selected 

for  the  coming  year:  President,  I.  N. 
Haughton,  Haughton  Elevator  Co.,  To- 

ledo; vice  president,  O.  P.  Cummings, 
A.  B.  See  Electric  Elevator  Co.,  New 

"V'ork;  secretary,  Frank  A.  Hecht,  Jr., Kerstner  &  Hecht  Co.,  Chicago;  treas- 
urer, J.  H.  DeVere,  Ohio  Elevator  Co., 

Columbus. 

Big  Extension  for  Steel  Mill 
An  extension  involving  an  expendi- 

ture of  $10,000,000  has  been  made  at 

the  Brier  Hill  Steel  Co.'s  new  plate 
mill  at  Youngstown,  Ohio.  Consti-uc- 
tion  was  begun  Aug.  17,  1917.  The 
mill  is  designed  to  finish  sheared  plates 
up  to  120  in.  wide  and  any  length  up 
to  80  ft.  Slabs  will  come  from  the 
blooming  mill  about  three-quarters  of 
a  mile  distant.  \/hen  ranning  at  full 
capacity  the  mill  is  expected  to  turn 
out  upward  of  30,000  tons  of  sheared 
plates  a  month. 

November  Fire  Loss 
The  fire  loss  during  November  in  the 

United  States  and  Canada  was  $12,- 
333,750,  and  the  total  loss  for  the  elev- 

en months  ended  with  November  was 
$301,276,635.  This  exceeded  the  total 
for  the  year  1917,  which  in  turn  ex- 

ceeded the  total  for  1916,  and  it  was 
greater  than  for  any  entire  year  on  rec- 

ord excepting  1906,  when  San  Fran- 
cisco was  burned  and  the  loss  for  the 

year  ran  up  to  $459,710,000. 

Demobilization  of  Army  and  Navy 
Students  at  Stevens  Institute 
With  demobilization  of  the  Army  and 

Navy  units  of  the  Students'  Army 
Training  Corps  at  Stevens'  Institute  of 
Technology,  Hoboken,  completed,  there 
are  left  nearly  500  men  who  will  go 
on  with  the  regular  mechanical-engi- 

neering course,  only  about  70  having 
withdrawn. 
The  demobilization  of  the  entire 

Naval  Section  of  the  Students'  Army 
Training  Corps  occurred  on  Dec.  21, 
1918,  with    appropriate   ceremony,   af- 

ter which  the  released  students  pre- 
sented their  commanding  officer,  Lieut.- 

Commander  Frederick  L.  Prior  with  a 
gold  watch. 

War-time  activity  still  continues  in 
the  United  States  Government  steam - 

Brig.-Gen.  C.  C.  Jameison 
Resigns  from  Service 

Brig4-Gen.  C.  C.  Jameison, 
late  assistant  to  Major-Gcneral 
Goethals  and  in  charge  of  the 
disposition  of  mechanical  equip- 

ment purchased  by  the  Govern- 
ment for  the  Ordnance  Depart- 
ment, has  resigned.  Details  are 

not  obtainable,  but  it  is  said  that 

General  Jameison's  health  has 
been  impaired  by  his  strenuous 
activities.  General  Jameison, 
until  a  few  months  ago,  was 
connected  with  the  Ordnance 
Department,  first  with  the  Pro- 

duction Division  in  which  con- 
nection he  was  instrumental  in 

the  development  of  much  new 
plant  capacity  for  munition 
work.  Later,  and  before  as- 

suming responsibilities  under 
the  Director  of  Purchases, 
Storage  and  Traffic,  he  was  one 
of  the  special  assistants  to  the 
Chief  of  Ordnance. 

engineering  school  located  at  Stevens. 
This  school  has  thus  far  graduated  10 
classes  of  20  to  30  men  each,  the  grad- 

uating men  being  commissioned  as  en- 
signs in  the  engineering  line  and  de- 
tailed to  the  Navy  Auxiliary. 

*      *      * 

Presidential    Boom    for    Schwab 

Seven  hundred  and  fifty  men  repre- 
senting the  machinery  constniction  and 

metal-working  interests  of  the  Middle 
West  at  the  banquet  on  Superintend- 

ents' Night,  Dec.  21,  given  by  the  Ma- 
chinery Club  of  Chicago,  proclaimed 

amid  high  enthusiasm  Charles  M. 
Schwab    their   presidential    choice    for 
1920. 

•     *     * 

Found  Places  for  2,500,000 
Workers 

The  United  States  Employment  Serv- 
ice, under  the  Department  of  Labor, 

has  found  places  for  2,500,000  workers 
from  the  time  of  its  organization  last 
January  to  Nov.  1.  The  employment 
service  has  announced  that  the  num- 

ber of  its  officers  has  been  increased 
from  90  to  over  900.  It  is  expected 
that  the  service  will  be  used  very 

largely  in  the  placing  of  discharsped 
soldiers  and  sailors. 

The  Lyons  Sample  Fair 
of  1919 

Affords  a  Good  Opportunity  for  Amer- 
ican  Exporters   to   Demonstrate 

American  Machinery  '  •«• 
In  view  of  present  conditions  and 

the  approaching  end  of  the  war  Amer- 
ican participation  in  the  Fourth  In- 

ternational Sample  Fair,  which  is  to  be 
held  at  Lyons,  France,  from  March  1 
to  15,  1919,  becomes  increasingly  de- 

sirable and  important. 

Acting  on  the  advice  of  the  Depart- 
ment of  Commerce  the  Department  of 

State  has  allotted  to  the  American 
consul  at  Lyons  $1000  for  the  rental  of 
space  at  the  fair  for  the  display  of 
American  goods  and  catalogs,  follow- 

ing a  precedent  established  in  recent 
years.  As  a  result  three  ways  are  open 
to  manufacturers  and  exporters  of  the 
United  States  in  which  to  exhibit  at 
this  fair:  (1)  A  stand  or  several  stands 
may  be  rented.  The  area  of  each  stand 
is  about  20  sq.yd.,  and  the  rental  for 
the  duration  of  the  fair  is  600  fr.  ($116 
at  normal  exchange).  (2)  Samples 
may  be  exhibited  in  the  official  con- 

sulate stand  on  payment  of  a  fee  to 
the  fair  committee  of  $25  for  the  priv- 

ilege. (3)  Catalogs  may  be  shown  in 
the  consular  stand  free  of  charge.  The 
consul  and  his  staff  will  endeavor  to 
give  the  widest  publicity  to  these  cat- 
alogs. 

Each  prospective  exhibitor  is  re- 
quired to  fill  out  and  sign  an  entry 

form,  a  copy  of  which  may  be  ob- 
tained from  the  Bureau  of  Foreign 

and  Domestic  Commerce  at  Washing- 
ton. Under  no  circumstances  will  any 

exhibits  be  shown  unless  the  necessary 
forms  are  signed. 

Manufacturers  and  exporters  desir- 
ing to  exhibit  under  plan  1  should 

write  at  once  to  the  Comite  de  la  Foire, 
Hotel  de  Ville,  Lyons,  Fran.-e,  giving 
complete  information  as  to  the  char- 

acter of  their  exhibit  and  inclosing  the 
necessary  fee  for  the  stand  or  stands 
engaged.  If  on  the  other  hand  a  manu- 

facturer desires  to  be  represented  by 
catalog  or  sample  in  the  consular  stand 
under  plan  2  or  3  this  fact  should 
be  immediately  communicated  to  the 
American  consul  at  Lyons,  France,  and 
if  samples  are  to  be  exhibited  the  nec- 

essary fee  sent  him. 
It  is  needless  to  say  that  samples 

are  a  more  potent  selling  force  than 
catalogs,  but  catalogs  are  of  course 
better  than  no  exhibit  at  all. 

Regarding  the  opportunity  afforded 
by  the  Lyons  fair  for  the  promotion 
of  the  Franco-American  trade.  Com- 

mercial Attache  Williams  reported 
from  Paris  under  date  of  Nov.  22  as 

follows:    "I  recognize  the  value  of  the 
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Lyons  fair  in  promoting  the  Franco- 
American  trade.  It  should  be  espe- 

cially useful  to  exhibit  articles  which 
France  formerly  imported  from  the 
Central  empires,  such  as  dyestuffs, 
glassware,  etc.  In  my  opinion  the 
Lyons  fair  would  also  afford  splendid 
opportunity  for  the  display  of  Ameri- 

can labor-saving  devices  and  specialties 
for  use  in  the  household  and  on  the 
farm.  The  sale  of  goods  of  this  sort 
would  be  undoubtedly  promoted  if 
American  experts  could  be  on  hand  to 

demonstrate  the  American  apparatus." 

W.  J.  Fuller,  American  representa- 
tive of  Alfred  Herbert,  Ltd.,  sailed  on 

Jaji.  4  for  England  and  the  Continent. 
Marcus  A.  Coolidge,  president  of  the 

Fitchburg  Machine  Works,  Fitchburg, 
Mass.,  sailed  on  Jan.  1  for  Paris  to 
attend  the  peace  conference. 

WiLLARD  A.  Johnson,  who  was  for- 
merly with  the  National  Acme  Co., 

Cleveland,  Ohio,  has  joined  the  sales 
force  of  A.  H.  &  F.  H.  Lippincott,  Inc., 
Philadelphia,  Penn. 

T.  T.  Fauntleroy  has  been  ap- 
pointed sales  engineer  for  the  Lake- 

wood  Engineering  Co.,  Cleveland,  Ohio, 
with  headquarters  at  1034  Widener 
Building,  Philadelphia.  He  was  for- 

merly New  York  branch  manager  for 
the  Gurney  Ball  Bearing  Co. 

J.  Edward  Grinfield-Coxwell,  who 
has  been  for  a  number  of  years  Eastern 
sales  manager  of  the  Columbia  Steel 
and  Shafting  Co.,  Pittsburgh,  Penn., 
has  started  in  business  for  himself  with 
offices  in  the  Marshall  Building,  40 
Central  St.,  Boston,  Mass.  He  will 
handle  special  accounts  in  cold-finished 
steels. 

Frederick  Pearson,  for  the  past  15 
years  associated  with  Marshall  Field 
&  Co.  as  advisory  engineer  in  the  de- 

velopment of  its  various  manufactur- 
ing and  merchandising  enterprises  in 

Chicago  and  elsewhere,  has  opened  a 

consulting  engineer's  office  in  the  Mar- 
shall Field  Annex  Building,  Chicago. 

He  will  continue  as  advisory  engineer 
to  the  above  firm,  in  addition  to  other 
interests  engaging  his  service.  Mr. 

Pearson's  experience  has  been  diversi- 
fied, embracing  electrical,  mechanical 

and  chemical  engineering. 

A.  D.  Gallmeyer,  superintendent  of 
the  foundry  department  of  the  Valley 
City  Machine  Works,  Grand  Rapids, 
Mich.,  died  on  Saturday,  Nov.  23,  1918. 

Col.  Leroy  T.  Hillman,  command- 
ant of  Rock  Island  Arsenal,  Rock 

Island,  111.,  died  of  pneumonia  at  his 
quarters  on  the  island  Sunday,  Dec. 
29,  1918.  Colonel  Hillman  was  placed 
in  command  at  the  arsenal  early  in 
1018,  succeeding  Col.  George  W.  Burr. 

The  plant  of  the  Joseph  Reid  Gas 
Engine  Co.,  Oil  City,  Penn.,  was  de- 

stroyed by  fire  on  Dec.  28,  1918.  The 
damage  is  estimated  at  $300,000. 
The  Peninsular  Machinery  Co., 

dealer  in  machine  tools,  has  moved 
from  100  Beaubien  St.,  Detroit,  Mich., 
to  larger  quarters  at  279-281  East  Jef- 

ferson Avenue. 

The  McCrosky  Reamer  Co.,  Mead- 
ville,  Penn.,  on  and  after  Jan.  1  will 
be  known  as  the  McCrosky  Tool  Cor- 

poration. An  increase  in  its  field  of 
business  made  this  action  necessa.y. 

The  Hess  Steel  Corporation,  Balti- 
more, Md.,  has  established  a  branch 

office  at  50  Church  St.,  New  York. 
Daniel  V.  Foster,  who  is  now  repre- 

senting the  Hess  Steel  Corporation  in 
that  district,  will  be  in  charge. 

The  Brown  Hoisting  Machinery  Co., 
Cleveland,  Ohio,  announces  the  follow- 

ing changes  in  its  organization:  Harry 
Brown,  chairman  of  the  board  of  di- 

rectors; Alexander  C.  BroviTi,  presi- 
dent; Melvin  Pattison,  vice  president, 

general  manager  and  director;  Robert 
G.  Clapp,  director;  John  F.  Price,  di- 

rector; Ewen  C.  Pierce,  general  man- 
ager of  sales. 

Wheelock,  Lovejoy  &  Co.,  Cambridge, 
Mass.,  have  dissolved  partnership  and 
have  been  incorporated  under  the  name 
of  Wheelock,  Lovejoy  &  Co.,  Inc.,  with 
H.  F.  Simpson  as  president,  A.  O. 
Fulton  vice  president,  and  F.  B.  Love- 

joy treasurer.  They  have  been  ap- 
pointed general  sales  agents  in  the  New 

England  states  for  the  Ludlum  Steel 
Co.,  of  Watervliet,  N.  Y. 

The  Metal  Ball  Co.,  with  works  at 

Danbury,  Conn.,  and  office  at  Bridge- 
port, Conn.,  has  been  incoi-porated  un- der the  laws  of  Connecticut  for  $50,000 

and  will  make  high-grade  steel  balls 
for  bearing  purposes.  The  officers  of 
the  company  are  George  E.  Crawford, 
president;  W.  Le  Roy  K^etchem,  vice- 
uresident  and'  sales  manager,  and 
George  Smith,  secretary  and  treasurer. 

Dick,  Kerr  &  Co.,  Ltd.,  held  their 
annual  meeting  in  London  on  Nov.  14. 
Important  plans  for  the  future  were 
outlined  by  the  chairman,  who  said 
that  the  work  of  con&olid?.ting  the  or- 

ganization of  the  company  OTth  those 
of  Williams  &  Robbinson  and  the 
United  Electric  Co.  has  been  completed. 
He  further  announced  that  it  had 
been  decided  to  establish  companies  in 
France  and  Japan  to  exploit  rights  in 
connection  with  apparatus  for  railways 
and  tramways. 

The  Minneapolis  Steel  and  Ma- 
chinery Co.  has  moved  its  offices  and 

warehouse  to  S114-116  Monroe  St.  This 
firm  has  taken  over  the  machinery 
business  of  the  various  branches,  con- 

sisting of  farm  tractors,  hoists  and 
dei-ricks,  and  all  future  business  with 
the  firm  in  Oregon,  Washington  and 
Idaho  will  be  handled  from  this  office. 

The  Spokane  branch  will  continue  to 
handle  the  structural-steel  business  as 
usual.  P.  E.  Lattner  is  the  contracting 

engineer. 
The  East  Side  Foundry  and  Machine 

Co.,  Belleville,  111.,  has  been  organized 
and  is  now  in  operation  in  a  plant  on 
the  Louisville  and  Nashville  Railroad 
Co.  line.  The  officers  of  the  company 
are  as  follows:  President,  C.  P.  Tom- 
linson;  vice  president,  Frank  Smiley; 
secretary-treasurer,  Arthur  H.  Bass- 
ler;  manager,  Eugene  Rhodes. 

The  National  Sales  Engineering  Cor- 
poration, Kresge  Building,  Detroit, 

Mich.,  has  been  appointed  exclusive 
sales  representative  for  the  Kelly 
Reamer  Co.,  the  Buhr-Buiwitt  Co.,  the 
McCrosky  Reamer  Co.  and  the  Nelson- 
Blanck  Co.  The  officers  are  E.  E. 

Minard,  president  and  general  man- 
ager; C.  H.  Eckhard,  vice  president, 

and  T.  J.  Fraser,  treasurer  and  secre- 
tary. 

visible  Index  Rack.  Dumont  Visible  In- 
dex Co..  Kansas  City.  Mo.  Circulars,  two. 

Pp.  4  ;  33  X  6  in.  These  contain  descriptive 
matter  and  illustrations  showing:  the  instal- 

lation and  use  of  the  Duraont  visible  index 
rack. 

Sellew  16-In.  Crank  Sliaper.  Sellew  Ma- 
chine Tool  Co.,  Pawtuclset,  R.  I.  Circular. 

Pp.  4  ;  8}  X  11  in.  A  full  description  of  the 
Sellew  shaper  is  given  with  halftone  illus- trations and  a  table  of  dimensions  and 
specifications. 

The  Kerosene  Tractor  Repair  Price  lAnt. 
Hart-Parr  Co..  Charles  City,  Iowa.  Booklet. 
Pp.  45  :  6  X  9  in.  Here  a  complete  price 
list  with  correct  name  and  code  word  is 
given  of  all  repair  parts  of  the  three-plow kerosene  tractor. 

Labor  Saving  Tools.  Independent  Pneu- 
matic Tool  Co.,  600  West  Jacltson  Blvd.. 

Chicago,  III.  Circular  No.  28.  Pp.  49  x  12 
in.  Illustrates  and  describes  the  Thor 
pneumatic  and  electric  tools  and  gives  a 
table  of  specifications. 

Sparers  for  Milling:  Ma4^iilne  Arbors. 
Detroit  Stamping  Co..  951-957  West  Fort 
St.,  Detroit.  Mich.  Circular.  Pp.  2  ;  8i  x 
11  in.  One  side  of  this  circular  gives  illus- 

trations of  vai'ious-sized  spacers.  On  the 
other  is  a  general  price  list. 

Tlie  Safety  Jack.  Norlund  Novelty  Co.. 
Williamsport,  Penn.  Catalog.  Pp.  8 :  5i 
X  7  in.  A  short  description  of  the  construc- 

tion and  uses  of  this  new  product  is  given, 
together  witli  illustrations  showing  how  It 
is  used  under  an  automobile  axl^ 

Adlieht.  K.  F.  M.  Lindblad,  65  Sudbury 
St..  Boston.  Mass.  Booklet.  Pp.  4 ;  3i  x 
6  in.  A  brief  description  of  this  shaded 
individual  light  is  given,  together  with  half- 

tone illustrations  showing  its  use  on  the 
lathe,  at  the  press,  at  the  benchjand  on  tae 
desk. 

Tlie  Prestometer.  Coats  Mach.ne  Tool  Co.. 
Inc.,  30  Church  St..  New  York.  Catalog. 
Pp.  19;  7i  X  lOJ  in.  A  short  description  of 
tl  ii  Prestometer  is  given,  together  with  in- 

structions and  illustrations  showing  its  use 
with  various  tools.  The  last  two  pages 
give  a  list  of  the  users  of  the  Prestometer. 

Air  and  riight  in  Foundries  and  Forge 
Siiops.  David  Lupton's  Sons  Co.,  Welkel and  Westmoreland  Sts.,  Philadelphia,  Penn. 
rinoklet.  Pp.  48  ;  6  X  P  =n.  The  greater 
pait  of  the  booklet  i"  H'.ed  with  photo- 
.?raphs  and  descriptions  of  many  interior 
and  exterior  views  of  foundries,  machine 
shops  and  factories.  Three  samples  of  con- 

struction are  shown  by  a  line  drawing 
insert. 
Saw  and  Knife  Fitting  Machinery  and 

Tools.  Maciiinery  Company  of  America, 
general  office.  Big  Ripids.  Mich.  Catalog 
No.  30.  Pp.  224  ;  6J  x  H-  Covering  the 
output  of  three  factories  for  which  tnis 
company  acts  as  distributor — the  Covel 
Manufacturing  Co..  Benton  Harbor,  Mich. : 
Baldwin,  Tuthill  &-  Bolton,  Grand  Rapids, 
Mich.,  and  the  llanchett  Swage  Works. 
Grand  Rapids.  Mich.  It  descril>es  and  i'- 
lustrates    various    t\-pes   of   saw   and    knife 
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fitting  machinery  made  by  tliese  factories. 
It  will  be  forwarded  to  interested  parties 
free  on  request. 

Zelnickpr's  Bulletin.  Walter  A.  Zelnieker 
Supply  Co..  325  Locust  St.,  St.  Louis,  Mo. 
Catalog.  Pp.  84;  3i  x  8g  in.  This  is  a 
complete  list  of  all  kinds  of  steam  and 
motor  railway  supplies  and  equipment,  also 
pumps.  tanks.  woodworking  and  con- 

tractors' machiner.v  sold  by  this  company. 
In  each  case  a  description  and  specifica- 

tions are  fully  given. 

How  to  Save  Handling;  Expense  in  Fac- 
tar.v,  Wareliouse  and  Stockroom.  Barrett- 
Cravens  Co.,  711  Transportation  Building, 
Chicago,  111.  Catalog.  Pp.  32.  This  book 
described  in  detail  the  modern  development 
of  the  Barrett  lift  truck  as  a  means  of 
handling  material  in  factories,  warehou.ses 
and  stockrooms.  Three  pages  are  filled 
with  illustrations  showing  special  racks  and 
platforms. 

Philadelphia  Gears.  Philadelphia  Gear 
Works,  1120-1128  Vine  St.,  Philadelphia, 
Penn.  Catalog.  Pp.  84  ;  5i  x  8J  in.  This 
contains  illustrations  and  specifications  of 
generated  spur,  bevel  and  spiral  gears,  raw- 

hide and  micarta  pinions,  worms  and  worm 
gears,  racks  and  lead  screws,  sprockets 
and  diamond  chains.  It  also  contains  a 
page  of  useful  information  and  a  general 
price  list. 

Elevating:  and  Conveying:  Machinery  and 
l^abor  Savinic  Equipment.  Gifford-Wood 
Co.,  Hudson,  N.  Y.  General  catalog  No. 
18.  Pp.  480 ;  6  X  9  in.  This  is  a  refer- 

ence book  for  engineers,  manufacturers  and 
plant  managers  and  shows  the  application 
of  labor-saving  ideas  for  various  indus- 

tries. All  types  of  elevators  and  conveyors 
are  fully  illustrated ;  tables  of  dimensions 
and  prices  are  given. 

Karnetic  Holding:  Device.  The  Kar-Engi- 
neering  Co.,  Inc.,  79  East  130th  St..  New 
York.  Catalog.  Pp.  12  ;  6  x  9  in.  Several 
Illustrations  are  given  of  the  Karnetic 
parallel  V  block  and  protractor-holding  de- 

vice for  grinding  at  angles  and  for  work- 
ing on  irregularly  shaped  pieces.  Other 

Illustrations  give  a  few  examples  of  work 
performed  with  Karnetics.  Every  page  con- 

tains   descriptive    information. 
Instructions  for  tlie  Operation  and  Care 

of  Tractors.  Hart-Parr  Co..  Charles  City, 
Iowa.  Booklet.  Pp.  32  ;  6  x  9  in.  This  is 
a  complete  handbook  giving  the  care  of  the 
tractor  in  cold  weather ;  how  to  start  and 
stop  the  motor.  lubrication  instructions, 
care  of  the  carburetor  and  its  adjustments, 
the  valve  and  ignition  systems  and  other 
hints  concerning  the  care  and  use  of  both 
kerosene  or  gasoline   tractors. 

.Small  Tools.  The  Cleveland  Punch  and 
Shear  Works  Co..  Cleveland.  Ohio,  Hand- 

book No.  6,  pp.  40;  4J  X  7J  in.  Illustrating 
and  describing  the  Cleveland  line  of  stand- 

ard small  tools,  such  as  chisel  blanks  for 
pneumatic  chippers,  cold  cutters,  coupling 
nuts,  cutting  edges,  dies,  markers,  punches, 
wrenches  and  numerous  other  small  tools. 
The  company  also  manufactures  special 
tools,  and  the  catalog  contains  specification 
sheets  for  use  in  ordering. 

Ball  Bearings.  Hess-Bright  Manufactur- 
ing Co..  Philadelphia.  Penn.  Catalog.  Pp. 

108  ;  6J  X  91  in.  ;  cloth  bound.  This  little 
brochure  gives  a  history  of  the  development 
of  ball  bearings,  shows  their  use  in  the 
automobile,  airplane,  machine  tools,  flour 
and  feed  milling  machinery,  wood-working 
and  electrical  machinery,  mining  locomo- 

tives, street  railways  and  in  other  miscel- 
laneous ways.  It  is  plentifully  illustrated 

and  contains  several  tables  and  a  price  list. 
Tool  Steels.  Carnegie  Steel  Co..  Pitts- 

burgh. Penn.  Catalog.  Pp.  24  ;  5  x  73  in. 
A  new  line  ot  carbon  electric  tool  steels  re- 

cently placed  on  the  market  by  this  com- 
pany is  described,  together  with  instruc- 

tions for  hardening  and  tempering  each  of 
the  five  grades.  The  pamphlet  is  intended 
for  the  actual  user  of  tool  steels  and  con- 

tains practical  information  without  an  ex- 
tended discussion  of  theories.  A  chart  of 

heat  colors  with  their  corresponding  Centi- 
grade and  Fahrenheit  temperatures  is  in- 
cluded as  well  as  a  chart  of  temper  color. 

Lists  are  also  presented  showing  the  proper 
carbon  content  for  various  lines  of  tools. 

Gisholt  Turret  Lathes.  Gisholt  Machine 
Co.,  Madison.  Wis.  Catalog  TLC-1.  Pp. 
102;  7J  X  !IJ  in.  The  first  part  of  this  book 
gives  a  number  of  halftone  illustrations 
showing  Gisholt  lathes  at  work.  Following 
this  section  are  18  pages  carrying  examples 
of  parts  that  have  been  finished  on  Gisholt 
lathes.  Then  follow  several  pages  of  illus- 

trations showing  the  in.stallations  of  these 
machines  in  various  .shops  and  a  general 
description  of  standard  Gisholt  turret 
lathes.  The  last  part  of  the  book  is  de- 
™t|a  to  standard  tools  for  lathes,  tool- holders  and  chucks,  also  the  turret  on  car- 

riage and  gap  lathes  as  well  as  the  motor- 
driven  lathes  are   illustrated   and   described 

^F}"."^,    Book— The     Aviation     Worlds Wlios  Who  and  Industrial  Directory. — Kdited  by  W.   L.   Wade.     Two  hundred 
and  eighty-two  5i  x  84-ln.  p.igeB;  pro- fusely  illustrated.     For  sale   by  LonE- mans.  Green  &  Co.,  New  York.     Price, 
$1.75. This   book   is  crammed   full   of   pertinent information    about   airplanes,    airplane    mo- tors, manufacturers  and  men  prominent  in the  airplane  field.     Details  of  the   main  di- mensions and  power  of  all  the  well-known machines   are   given.      These   details  are    so 

arranged  as  to  be  easily  found.     The  illus- trations  in   outline  are  a  valuable   feature. Records  of  various  flying  achievements  are 
given,   and  altogether  this  is  a  good  refer- 

ence book  for  those  interested  in  airplanes and  motors  of  the  different  types. 
Oxwelding    and   Cutting — A    Manual   of   In- 

struction.— By    the    Oxweld    Acetylene 
Co.     One  hundred  twenty-six  5  x  8-in. 
pages;  71  illustrations,  4  tables;  paper 
covers.       Issued     to     those     interested 
through  Murray  Howe  &  Co..   30   East 
42d  St.,   New  York. 

To  those  interested  in  the  practical  appli- 
cation of  oxyacetvipne  welding  and  cutting, 

this  book  will  prove  to  be  exceedingly  infor- 
mative.    Beginning  with  a  brief  historical 

sketcli    of    the    development    of    autogenous 
welding  and  cutting,   the  reader  is   rapidly 
taken    through    the    fundamentals    of    the 
process.     After  showing  how  to  handle  the 
blowpipe  and  other  apparatus  in  a  general 
way  definite  examples  of  almost  every  con- 

ceivable   form   are   shown    and    minute    in- 
structions given.     These  examples  apply  to 

both   welding  and   cutting.      The    clearness 
of  the   text  and   the  pertinent   illustrations 
make  the  subject  easily  understood  by  any 
student  or  practical  operator. 

Steel    and    Its    Treatment — By    the    Metal- 
lurgical Staff  of  E.  F.  Houghton  &  Co.. 

Philadelphia.      Third    edition;    165    5    x 
7J-in.      pages ;      45      illustrations     and 
numerous  tables  and  speciflcatlon  lists. 
Bound  in  cloth  boards. 

This  is  a  very  comprehensive  little  book 
for   the   steel   and   iron   worker.      The   first 
part  covers  the  steel  field   in  general,   and 
the  last  is  devoted  to  the  S.  A.  E.  specifica- 

tions for   steel,   which   places   it   in  a  form 
for  ready  reference  that  will  be  appreciated 
by  the  practical   man.     The  chapter  head- 

ings   are:    Composition    of    Steel.    Thermal 
Critical    Points    of    Steel,    Classification    of 
Steel,   Effect  of  the  Elements  in  Steel.  An- 

nealing.   Physical    Properties,    Pyrometers. 
The  Thermal  or  Heat  Treatment  of  Sti^l. 
Carburizing.      Casehardening,      Carburizing 
Material,   Heat  Treatment  After   Carburiz- 

ing.   The   Hardening  of   Steel,    Drawing  or 
Tempering.     Furnaces    for    Casehardening. 
Heating.   Fuels.  Quenching  and  Miscellane- 

ous Hardening  Methods. 

Standardized    leather    Beltintr    —    Thirty- 
eight    5    X    7J    in.    pages ;    Illustrations 
and   tables.     Published   by   the   Graton 
&  Knight  Manufacturing  Co.,  Worces- 

ter. Mass.     Free  to  those  interested  In belting. 
This  is  a  convenient  little  booklet  for  belt 

users    in    general,    although    primarily    put 
out  as  an  advertisement  for  G.  &   K.  belt- 

ing.     The    subjects    treated    are :     History 
and  Advantages  of  Standardization,   panes 
3   to  6 ;   Standardized   Series   Leather  Belt- 

ing, pages  8  to  22  ;  Tables  of  Belting  Stand- 
ards  for    Various    Industries,    pages    23    to 

30,  and  Rules  and  Tables,  pages  31   to  38, 
The   rules  and   tables   are  naturally  of  in- 

terest   to    all    belt    users,    as    they    contain 
articles  on  such  subjects  as  How  to  Order 
Belting,   Mechanical  Rules  Regarding  Belt- 

ing.   Horsepower  of  Belts.    Rules  for  Find- 
ing the  LeLngth  of  a  Belt  When  It  Is  In- 

convenient to  Use  Tape,   and   Conservative 
Estimate   of  Horsepower  for   Both    Double 
and  Single  Belts, 

Hendricks*     Commercial     Rejrlster     of     the 
United    State*   for    Buyers    and    Sellers. 
— Two    thousand    three    hundred    and 
eighty-four  78  x  93-in.  pages.  Twenty- 
seventh  annual  edition,  1918-1919.  Pub- 

lished bv  the  S.  E.  Hendricks  Co..  Inc., 
2  West  13th  St.,  New  York.     Price.  $10. 

The  new  edition  of  this  valuable  reference 
book   for   buyers  or  sellers  has   been   thor- 

oughly   revised    and    brought    up    to    date. 
For    those    not    familiar    with    this    book, 
reference  is  made  to  a  complete  alphabetical 
list  of  trade  names  of  over   200  pages  two 
columns  each.    This  list  is  printed  on  pink 
paper  to  easily  identify  it.  and  is  placed  in 
the    body   of   the    book    between    the    main 
classified    pages    and    the    alphabetical    list 
of   firms   containing  close  to   1000   columns 
of    names    and    addresses.      The    group    ar- 

rangement used  in  the  clasfliflcd-trade  sec- 
tion saves  much  valuable  time  for  those 

seeking  reliable  Information.  To  the  mod- 
ern business  office  this  book  is  almost  as 

Indispensable  as  a  typewriter. 

Brass  Fonndlnc. — By  Joseph  G.  Homer. 
One  hundred  and  eighty-two  Si  x  8i-ln. 
pages:  247  illustrations;  bound  In  green 
cloth  boards.  Published  by  Emmott  ft 
Co.,  Ltd.,  66  King  St.,  Manchester.  Eng- land. Price,  68.  (»2). 

Beginning  with  a  short  historical  sketch 
or  the  origin  and  nature  of  brass  the  author 
wites  generally  of  the  different  mixtures 
used.  The  descriptions  are  those  of  a  com- 

piler and  not  ot  the  practical  metallurgist 
or  founder.  The  few  definitely  proportioned mixtures  given  are  hidden  in  the  text,  and 
not  put  in  the  form  of  tables  which  could 
be  easily  referred  to.  The  descriptions  of 
furnaces  are  well  illustrated  by  sectional 
views,  and  the  names  of  various  makers  of 
the  apparatus  is  a  feature  that  will  be  ap- 

preciated by  practical  men.  The  examples are  nearly  all  taken  from  English  practice, 
which  differs  considerably  from  American, 
especially  in  cases  where  largo  quantities 
are  to  be  melted.  The  subject  matter  deal- 

ing with  appliances,  patterns  aod  molds  Is 
of  an  elementary  character.  The  various chapter  headings  are  Introduction ;  Origin 
of  Brass ;  Furnaces,  Crucibles,  Sands ;  Ap- pliances ;  Joints ;  Joint  Boards,  Odd  Sides and  Plates ;  Patterns,  and  Examples  of 
Molds. 

The     Safety     Movement    in     the     Iron    and 
Steol      Industry,      1907      to      1917. — By Lucian  W.  Chaney  and  Hugh  S.  Hanna. 
Three    hundred    5J    x    9-in.    pages;    36 illu.stratlons,  36  charts  and  116  tables; 
paper  covers.     Published  by  the  United States    Department    of    Ltibor,    Bureau of  Labor  Statistics,  Washington,   D.  C. 

This   is   a  valuable   book   to   those   Inter- 
ested  in  safety  statistics  and  safety  appli- 

ances.     It    is    divided    into    two    parts     the first   consisting  of  a   review   of   the   safety movement,    with    special    reference    to    the war,  and  the  second  dealing  with  the  causes 
and   prevention   of   accidents.      The    chapter headings  of  the  Part  II  are  Industrial  Acci- 

dent   Rates,    Physical   Causes   of    Accidents. Causes    of    Accidents    in    Blast    Furnaces, Causes    of   Accidents    In    Steel    Works    and foundries.   Causes  of  Accidents  in   the  Me- 
chanical,    Fabricating    and     Yard     Depart- ments, The  Human  Factor  in  Accident  Oc- currence, What  Are  the  Limits  of  Accident Prevention?     Nature  of  Injury.  Progress  of the  Safety  Movement  in  the  Iron  and  Steel 

Industry,    Accident    Experience    by    Depart- ment and  Occupations.  The  Methods  of  the 
Safety   Man.      The    tables    and    charts    put the  material  in  a  form  for  ready  reference 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Youngr's  Hotel. 
Donald  H.  C.  Tuliock,  Jr.,  secretary.  Room 
41,    166   Devonshire   St.,   Boston,   Mass. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- 

burgh, Penn. 

New  England  Foundrymen's  Association. 
Regular  meeting,  second  W-dnesday  of 
each  month.  Exchange  Club.  Boston,  Mass. 
Fred  F.  Stockwell,  205  Broadway,  Cam- 
bridgeport,  Mass. 

Philadelphia  Foundrymen's  Association. 
Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club.  Philadelphia,  Penn., Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia,  Penn. 

Providence  Engineering  Society.  Month- 
ly meeting  fourth  Wednesday  of  each 

month.  A.  E.  Thornley,  corresponding  sec- 
retary,  P.  O.  Box  796.      Providence.  R.   I. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine.  Jr.,  secretary,  857  CJenesee 
St.,  Rochester.  N.  Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel,  secretary,  310  New 
England  Building,  Cleveland,  Ohio. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month. 
Oscar  S.  Teale,  secretary,  240  Broadway. New  York. 

Western  Society  of  Engineers,  Chicago, 
111.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
July  and  August.  Edgar  S.  Nethercut.  sec- 

retary. 1735  Monadnock  Block,  Chicago,  111. 
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IRON  AND  STEEL WELDING  MATERIAL  (SWEDISH)— Prices  are  as  follows  in  cents  per 
pound  f.o.b.  New  York,  in  1 00  lb.  lots  and  over: 

PIG  IRON — Quotations  compiled  by  The  Matthew  Addy  Co.: 

Current  One  Month  Ago 
CINCINNATI 

No   2  Southern        $37.60  $37.60 
.\orthern  Basic          34.80  34.80 
Southern  Ohio  No.  2          35.80  35  80 

NEW  YORK,  Tidewater  delivery 
Penna.  2X    39.55  39.15 
Virginia  No.  2    41.70  41.70 
Southern  No.  2         4170  4170 

BIRMINGHAM 
No.  2  Foundry         34.00  34  00 

PHILADELPHIA 

Eastern  Pa.  2X    39.15*  38.85* 
Virginia  No.  2    40.50t  40  50t 
Basic    36.90*  36  60* 
Grey  Forge    36  90*  36  60* 
Bessemer    39    10*  38  80* 

CHICAGO 
No.  2  Foundry  Local          34.50  34  50 
No.  2  Foundry  Southern          39. 00  39  00 

PITTSBURGH,  including  freight  charge  from  the 
VaUey 

No.  2  Foundry  Valley          35  40  35.40 
Basic          34.40  34  40 
Bessemer          36  60  36  60 

•  F.o.b.  furnace.       t  Delivered. 

STEEL  SHAPES — The  following  base  prices  per  100  lb,  are  for  str\iet  viral 

shapes  3  in.  by  J  in.  and  larger,  and  plates  i  in.  and  heavier,  from  jobbers'  ware- bouses  at  the  cities  named: 
.   New  York      ^-Cleveland — ■    ̂   Chicapo  — 

One         One  One  One 
Current    Month      Year    Current    Year    Current    Year 

-\go         .^go  .Ago  Ago 

Structuial  shapes      $4  07        $4.27      $4  20     $3  97  $4-4.04  $4  07     $4  20 
Softsteelbars        3  97  4    17        4.10       4  07     4-4  04     3  97       4    10 
Soft  steel  bar  shapes...      3  97  4    17        4.10       4  07       414       3  97       4    10 
Soft  steel  bands          4   57  4  77         
Plates,  1  to  I  in.  thick.        4  27  4   52         4  45       4  42       4  39       4  27       4  20 

BAR  IRON — Prices  per  1 00  lb.  at  the  places  named  are  as  follows: 
Current       One  Year  .Ago 

Pittsburgh,  mill        $3,50  $3   50 
Warehouse,  New  York          4.75  4   70 
Warehouse,  Cleveland .  .               3   90  4. 98j 
Warehouse,  Chicago          4,10  4.10 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per  pound  from 
Jobbers'  warehouse  at  the  cities  named: 

.   New  York   ■      Cleveland    ^<^hicngo-~ 

I^t.        fc.-;^        iSO        aJeao       i--^       aJrtO       t.-^     «o!C 
.'t^M<9  ^  ?  C^M         CUM       SC        ea.bD       SB       CO^bC a.iia    c£    0-4-S    ox    Lit    ox   o£  o>-< 

•No.28black          4  70      6  22      6  52       6  445     6  00     6  45  6.22  6  445 
•No.26black                     4  60      6    12       6  42       6  405     5   90     6.35  6.12  6  405 
•Noi.  22  and  24  black.     4   55      6  07       6  37       6   295     5   85     6  30  6  07   6  295 
No«.  1 8  and  20  black     4   50      6  02       6  32       6  245     5   80     6  25  6  02  6   245 
No.  1 6  blue  annealed     4    10      5  37       5   72        5   645     5   20     5   65  5  37   5   645 
No.  14  blue  annealed     4  00      5   27       5   62       5  545     5    12     5   55  5  27  5  545 
No.  10  blue  annealed     3   90      5    17       5   52        "i  445     5  05     5   45  5    17   5445 

•No.  28  galvanized           6  05      7   57       7   77       7  695     7   25     7   70  7  57   7  695 
•No.  26  galvanized           5  75      7   27       7   47       7  395     6  95     7   40  7   27   7  395 
No.  24  galvanized           5  60      7   12       7  32       7   245     6  80     7   25  7    12  7  245 

*  For  painted  corrugated  sheets  add  30c.  per  100  lb.  for  25  to  28  gage;  25c.  for 
19  to  24  gages;  for  galvanized  corrugated  sheets  add  5c.,  all  gages. 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
requiring  at  least  1000  lb.  of  a  sise  (smaller  quantities  take  the  standard  extras) 
the  following  discounts  hold: 

Current  One  Year. \go 
NewYork        List  plus    9%  LiBtpIus25% 
Cleveland,  ,        List  plus    7%  List  plus  10% 
Chicago        List  plus    9%  List  plus  10% 

DRILIy  ROD — -DiseountB  from  list  price  are  as  follov.s  at  the  places  named: 
Extra  Standard 

NewYork       35%  40% 
Cleveland       35%  40% 
Chicago       35%  40% 

SWEDISH  (NORWAY)  IRON— The  average  price  per  1 00  lb,  in  ton  lots  is: 
Current  One  Year  Ago 

NewYork        $25.50-30  $15  00 
Cleveland         20.00  15  30 
Chicago          16.50  15.00 

In  eoilt  an  advance  of  50c,  usually  is  charged. 
Note — Stock  very  scarce  generally. 

Welding  Wire 
S.H,  A.  i,A,  A 
No.  8,  A  and  No.  10 

i      No.  12   
A,  No.  I4and  A  •    ■ 
No.  18   
No.  20   

25.50  to  33.00 

Cast-Iron  Welding  Rods 

A  by  12  in.  long           14  00 
J     by  19  in.  long      12  00 
J     by  19  in.  long         10  00 
J     by  21  in.  long      10  00 

*  Very  scarce. 
i 
A 
A 

'  .Ipeeial    Welding  Wire 

33  00 
30.00 38.00 

MISCELLANEOUS  STEEL— The  following  quotations  in  cents  per  pound 
are  from  warehouse  at  the  places  named: 

New  York  Cleveland  Chicago 
Current  Current  Current 

Openhearth  spring  steel  (heavy)              8  00  8  00  7  50 
Spring  steel  (light)       10,00  11.25  1 1    75 
Coppered  bessemer  rods        9  00  8.00  7  07 
Hoop  steel         4.77  4.75  4  77 
Cold-rolled  strip  steel        8.  02  8.  25  8   57 
Floorplates        6  27  6,00  6.25 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh;    basing 
card  of  Nov.  6,  1917,  for  steel  pipe  and  for  iron  pi[)e: 

Inches 

»,  i,  and|... 
to  3 

7 

2i  to  6 

Steel 
Black 

.  47% 

,  ,  51% 

.       54% 

47% 
50% 

BUTT  WELD 

Galvanized 

204% 36J  % 

40  i% 

LAP  WELD 

34}  %  2 

Inches 

to  li 
Iron 

Black    Galvanised 
.      36%  20% 

29% 

31% 

37 i%  2i  to  6   
BUTT  WELD.     EXTRA  .STRONG  PLAIN  ENDS 

J,}  and  I           43%  25i  %  }  to  Ij           36% 
i to  U. 

48% 

52% 355% 
39J% 

LAP  WELD.     EXTRA  STRONG  PLAIN  F,NDS 
2           45%         33J%  2    30% 
2ito4       48%         36J%  2ito4         .  32% 
4>to6        47%         35i%  4ito6   31% 

15% 
18% 

21% 

17% 
20% 
19% 

Stock  discounta  in  cities  named  are  as  follows; 
— New  Vork— ̂     ̂   Cleveland-^  - —  Chicago  — ■ 

Gal-                      Gal-  Gal- 
Black    vanised  Black    vanised  Black       ranited 

40%       28%       43%       26%  41.  1%       26  1% 
36%       25%        39%       23%  37   1%       23    1% 

i  to  3  in.  Bteel  butt  welded 
35  to  3  in,  Bteel  lap  welded. 

Malleable  fittings.     Class  B  and  C, 
Cast  iron,  standard  sices,  5%  off. 

from  New  York  stock  sell  at  list +15%. 

METALS 

MISCELLANEOUS    METALS — Present    and  past    New    York    quotation* 
in  cents  per  pound,  in  carload  lots; 

Cur-  One  One    Year 
rent  Month  .<go  Ago 

Copper,  electrolytic               21.00*  26  00  23.50 
Tin  in  5-ton  lots        72  00  72  00  85.  «• 
Lead          5.75  7  05  6  50 
.Spelter          7  85  8  60  8  00 

ST.  LOUIS 

Lead    5  45  6  75  «  35 
Spelter    7   50  «   25  7  55 

."Vt  the  places  nsm^d,  the  following  prices  in  cents  per  pound  prevail,  for  I  ton  or 
more: 

.   NewYork   .        ̂ Cleveland—       —Chicago-^ 

d  C         g3  M        com  3C  e«:bt  S  C  a  V  u 
o£  oS<:  ©>•<  O  E  o>-<  o£  0>-<! 

Copper  sheets,  base.  35  00  38  00  3100  35  00  32  50  36  00  35  00 

Copper  wire  (carload 
lots)           32  00  35  00  32  00  32  00  28  50  3J  00  34  00 

Prasssheeta      36  75  39  75  30  75  35  00  33  00  33  50  35  00 
Bra.sspipe      40  00  46  00  36   50  38  00  40  00  44  00  41    00 
Solder  (half  and  half) 

(caselots)      55.00  55  00  48  00  47  00  43.25  56  00  41   "-O 

Note: — Solder  very  scarce. 

Copper  sheets  quoted  above  hot  rolled  16  oi..  cold  rolled  14  OS.  and  heavier. 
add  Ic;  polished  takes  le.  per  sq.ft.  extra  for  20-in.  widths  and  under;  ovet 
20  in.,  2c. 

BRASS  RODS — The  followjng  quotations  are  for  large  lots,  mill.  100  lb   and 
over,  'varchousp;  25%  to  be  added  to  mill  prices  for  extras;  50%  to  be  added  to 

warehouse  price  for  extras: 
Current  One  Year  .\go 

Mill                               $36  00  $25  00 
NewYork          38-40  30  00 
Cleveland             34.00  34  00 

Chicago            29  50  37  00 
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MILWAY  BATTERIES 

JUST  a  little
  over  a 

year  ago,  Rear  Ad- 
miral Ralph  Earle, 

Chief  of  the  Navy  Bureau 

of  Ordnance,  decided  that 
a  number  of  14-in.  50-cal- 

iber  guns  that  were  orig- 
inally intended  for  instal- 

lation on  ships  could  in  an 
emergency    be   diverted   to 
other  uses.  This  size  of 
gun  at  that  time  had  but  a  single  rival  for  size 

and  range — that  was  the  German  gun  which  for 
some  time  past  had  been  bombarding  Dunkirk  and 
which  had  wrought  a  great  deal  of  destruction  there. 
It  was  early  seen  therefore  that  if  these  guns  could  be 
mounted  and  placed  in  the  hands  of  the  armies  in 
France  they  would  be  of  great  value  to  the  Allies. 

The  immediate  question  for  Admiral  Earle  and  his 
assistants  to  answer  was  how  to  use  the  guns.  A  con- 

ference of  department  heads  was  called  and  two  main 
points  were  decided.  First  of  all  it  was  felt  that  the 
greatest    and    most    advantageous    service    from    these 

With  the  close  of  the  war  more  complete  details 
are  available  regarding  the  design  and  con- 

struction of  the  Navy's  expedition  of  14-in.  guns 
on  railway  mounts  that  were  sent  to  France  to 
assist  our  Army  on  the  Western  Front,  and  the 
full  story  of  how  the  Navy  Bureau  of  Ordnance 
succeeded  in  designing,  constructing  in  the 
United  States,  shipping  and  reerecting  abroad 
and  placing  in  action  on  the  fighting  front  this 
battery  of  finest  guns  in  the  war  may  now  be  told. 

guns  could  be  obtained 

only  by  making  them  com- 
pletely mobile,  and  this 

mobility  could  be  obtained 

only  by  placing  them  on 
railroad  carriages.  In  the 

second  place  it  was  de- 
cided that  the  element  of 

time  was  a  most  vital  fac- 
tor,   and    that    unless    the 

guns  were  ready  for 
firing  in  the  summer  of  1918 — a  date  less  than  nine 
months  distant — the  fullest  use  could  not  be  got  from them. 

Acting  immediately  on  the  decision  of  the  confer- 
ence the  designers  went  to  work  on  Dec.  26,  1917,  on 

blanket  instructions  to  prepare  general  plans  for  a  rail- 
road mounting  capable  of  carrying  the  14-in.  50-caliber 

naval  gun,  to  be  complete  with  all  operating  equipment. 
This  is  shown  in  its  entirety  in  the  headpiece. 

The  first  step  in  designing  the  naval  railway  mount 
was  to  obtain  data  on  the  French  railways,  their  track 
gage,  clearances,  etc.,  and  study  them.     Although  the 

M 

fW 

L"^--^ 

FIG.  1.     14-IN.  NAVAL.-GUN'  CAR 
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French  clearances  differ  considerably  from  American 
practice  it  was  found  possible  to  work  within  them  and 
still  use  American  standards.  Time  was  the  vital  fac- 

tor everywhere.  The  designers  were  asked  to  do  in 
weeks  what  would  normally  take  months,  and  so  the 

VIZWSnOWINO  STRUT  IN  PLACE 
WITH  TRMSOM  BEDPLATE 
JACKED  imx>  POSITION 

Plan 
iowvr  Profile  ofOunOlrder 

in  firing  Position 

FIG. 

Elevation 

FOUNDATION  FOR  HIGH-ANGLE  FIRE 

first  question  the  designers  asked  themselves  was,  "How 
can  we  adapt,  as  far  as  possible,  the  mounts  in  which 
these  guns  are  carried  on  board  ship  so  as  to  use  them 

on  shore?" 
On  board  our  battleships  these  heavy  guns  are  of 

course  mounted  in  the  turrets.  The  gun  itself  is  finished 
smooth  on  the  outside;  that  is,  there  are  no  trunnions 
attached  directly  to  it.  At  the  breech  end  a  heavy  yoke 
casting  is  attached  and  the  gun  is  placed  within  a  heavy 
cylindrical  casting  known  as  the  gun  slide.  This  slide  is 
machined  to  a  bearing  surface  on  the  inside  and  fitted 
with  bronze  liners  on  which  the  gun  bears.  The  outside 
of  the  gun  slide  carries  the  trunnions.  The  trunnions 
in  turn  rest  on  two  heavy  steel  castings,  which  are  bolted 

directly  to  the  ship's  structure,  called  the  deck  lugs.  The 
recoil  of  the  gun  on  firing  is  taken  up  by  a  hydraulic- 
brake  cylinder  attached  underneath  the  slide  and  con- 

nected to  the  yoke  of  the  gun.     After  the  gun  has  re- 

coiled it  is  brought  back  into  battery,  or  firing,  position 
by  means  of  heavy  helical  springs  placed  in  four  cylin- 

ders attached  to  the  gun  slide  and  operating  on  pistons 
attached  to  the  gun  yoke. 

Conditions  on  board  ship  had  forced  the  designers  of 
this  material  to  carefully  cal- 

culate factors  of  safety  and 

to  keep  their  designs  as  com- 
pact as  possible,  and  care- 

ful consideration  of  the  de- 
sign of  battleship  turret 

mounts  showed  that  it  should 
be  possible  to  use  a  great 

deal  of  standard  Navy  ma- 
terial in  a  railway  mount. 

The  first  principle  the  de- 
signers laid  down  therefore 

was  that  as  much  standard 
material  as  possible  should 
be  used,  both  for  reasons  of 

proved  reliability  and  of  sav- 
ing in  time  of  construction. 

A  study  of  the  few  available 
general  designs  of  railway 
mounts  previously  developed 
by  the  French  and  some 
rapid  calculations  showed 
that  it  would  be  possible  to 
mount  the  gun  with  its  slide 
and  lugs  between  a  pair  of 
heavy  bridge  girders,  these 

girders  in  turn  being  supported  on  railway  trucks.  The 
question  of  elevating  the  gun  and  taking  care  of  its 
recoil  then  came  up. 

The  14-in.  50-caliber  gun  is  50  x  14  in.  ̂   700  in.  or 
58  J  ft.  long.  To  properly  balance  the  gun  and  slide 
when  in  firing  position  the  axis  of  the  trunnions  is 
placed  16  ft.  lOi  in.  from  the  face  of  the  breech.  When 
the  gun  fires  it  recoils  in  its  slide  a  distance  of  44  in., 
making  a  total  clear  space  necessary  from  the  axis  of 
the  trunnions  of  somewhat  over  20  ft.  As  the  maximum 
height  above  the  rail  heads  permitted  by  French  tunnel 
clearances  is  13  ft.  li  in.  it  is  readily  seen  that  the 

Remove  Jack  Screws  before 
Oun  Car  is  run  over  Transom 

Bed  Plate 

FIG.   3.     THE  CRANE  CAR FIG.  4.     GUN  READT  TO  ilRB 
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FIG.    5.     THE  LOCOMOTIVE 

designers  were  called  upon  to  provide  some  method  of 
taking  care  of  the  recoil  of  the  guns  when  firing  if  the 
guns  were  to  fire  at  all  angles  of  elevation  up  to  about 
45  deg.,  at  which  the  greatest  range  is  obtained. 

Three  methods  of  caring  for  the  recoil  of  the  gun 
were  available.  The  first  was  to  move  the  trunnions 
nearer  to  the  breech  end  of  the  gun  and  to  add  either 
a  counterweight  to  the  breach,  or  a  spring  cylinder,  air 
buffer,  etc.,  to  overcome  the  muzzle  preponderance 
which  would  then  be  given  to  the  gun.  This  would  have 
necessitated  an  entirely  new  design  of  gun  slide,  recoil 
mechanism,  etc.,  and  it  was  promptly  ruled  from  consid- 

eration. The  second  method  evident  was  to  provide  a 
means  for  elevating  the  entire  gun  with  its  slides,  lugs, 
etc.,  preparatory  to  firing,  while  the  third  method  was  to 
dig  a  pit  and  provide  a  structural  steel  and  timber  foun- 

dation on  which  the  gun  might  rest  when  firing  at  high 
angles  of  elevation. 

Each  of  the  last  two  methods  offered  a  practical  solu- 
tion of  the  problem,  with  certain  advantages  inherent 

in  each  method.  The  method  of  elevating  the  trunnions 
would  be  the  only  practical  solution  if  the  guns  were  to 
operate  in  a  country  where  a  great  deal  of  rock  is  en- 

countered two  or  three  feet  beneath  the  surface,  as  ex- 
cavation would  then  be  too  difficult  to  permit  digging 

a  pit.  The  pit,  however,  could  be  easily  dug  in  the  soil 
of  France,  as  such  conditions  do  not  prevail  there. 

The  decision  was  made  by  oonsidering  the  probable 
use  of  the  guns.  It  was  felt  that  these  naval  railway 
guns  would  find  their  greatest  use  in  firing  on  fixed  tar- 

gets that  were  of  more  than  ordinary  importance  to  the 
enemy;  for  instance,  large  ammunition  dumps,  railway 
centers,  yards,  etc.,  far  behind  the  enemy  lines.  The 
destruction  of  these  strategic  points  calls  for  extremely 
accurate  firing,  for  although  a  single  well-placed  shot 
from  this  gun  will  create  havoc  in  the  enemy  commu- 

nications, etc.,  the  gun  must  be  very  carefully  aimed 
and  placed  in  position  to  accomplish  this.  When  the 
gun  fires  directly  from  the  rails  the  entire  gun  moves 
backward  a  distance  of  some  25  ft.  and  must  be  placed 
into  position  and  reaimed,  etc.,  after  each  shot.  When 
the  gun  fires  from  a  pit  a  fixed  foundation  is  obtained, 
and  the  railway  mount  for  all  purposes  then  becomes 
the  equal  of  a  fixed  land  mount  and  permits  of  extremely 
accurate  and  rapid  firing.  All  these  considerations  were 
taken  into  account,  and  it  was  decided  to  provide  for  a 
pit  with  a  structural-steel  foundation  to  support  the 
gun  when  firing  at  angles  of  elevation  at  which  the 
breech  of  the  gun  would  interfere  with  the  railway 
tracks. 

In  order  that  the  naval  railway  battery  might  suc- 
cessfully operate  independently  along  the  fighting  front 

wherever  needed  it  was  decided  that  complete  equip- 
ment of  everj'  description  should  be  carried  with  the 

FIG.  6.     AMMUNITION  CAR 
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guns.  This  called  for  ammunition  cars  to  carry  shell 

and  powder  for  the  gun,  construction  cars  to  carry  foun- 
dation material,  with  means  for  installing  it,  berthing 

and  kitchen  cars  for  housing  the  operating  personnel, 
workshop,  fuel  and  headquarters  cars,  etc. 

Here  again,  for  considerations  of  time,  a  second  prin- 
ciple of  design  was  laid  down,  which  was  that  stand- 

ard United  States  railway  material  should  be  used  to 
the  fullest  possible  extent  and  only  such  modifications 
as  were  necessary  to  permit  its  operation  on  French 
railroads  should  be  introduced. 

Sundays  and  holidays  were  sacrificed  and  the  general 
designs  for  the  naval  railway  batteries  were  out  within 
a  few  days.     They  called  for  an  initial  construction  of 

were,  for  example:  The  14-in.  gun,  85  tons  (170,000  lb.) ; 
breech  mechanism  and  yoke,  111  tons  (22,500  lb.),  and 

gun  slide,  complete  with  recoil  and  counterrecoil  mech- 
anism, 25!  tons  (50,700  lb.). 

The  gun  was  to  be  capable  of  firing  at  angles  of  ele- 

vation from  0  deg.  to  approximately  43  deg.  The  en- 
suing reactions  due  to  firing  are:  at  0  deg.,  gun  hori- 

zontal, trunnion  pressure  and  resulting  horizontal  re- 

action, 814,000  lb.;  at  43  deg.,  trunnion  pressure,  966,- 

000  lb. ;  resulting  horizontal  and  vertical  reactions,  ap- 
proximately 700,000  lb.  each. 

The  detailed  design  and  arrangement  of  the  gun  car 
is  shown  in  Fig.  1. 

Each  of  the  two  longitudinal  main  girders  is  72  ft. 

FIG.   7.      CONSTRUCTION  CAR.   GONDOL.V   TYPE 

five  battery  units,  each  battery  unit  composed  as  fol- 
lows: 

One  gun  car  consisting  of  two  large  main  girders,  each 
72  ft.  long,  braced  and  tied  together  to  form  a  single  girder 
unit  with  a  large  center  well  in  which  the  14-in.,  50-caliber 
gun  with  its  slide,  deck  lugs,  elevating  gear,  etc.,  was 
mounted;  the  gun  was  arranged  to  fire  from  the  rails 
at  angles  of  elevation  up  to  15  deg.;  for  firing  at  elevations 
from  15  deg.  to  43  deg.  a  foundation  composed  principally 
of  ordinary  structural  steel  girders  and  timbers  was  pro- 

vided. One  locomotive.  Two  ammunition  cars.  One  con- 
struction (gondola)  car.  One  construction  (flat)  car  with 

crane.  One  sand  and  log  (box)  car  (the  latter  three  for 
carrying  foundation  material  and  installing  it) .  One 
workshop  car.  One  fuel  car.  Three  berthing  cars,  and  one 
kitchen  car  for  housing  operating  personnel.  Two  battery- 
headquarters  cars  for  operating  the  trains,  housing  officers, 
etc. 

In  addition  provision  was  made  for  a  staff  train  of: 

One  locomotive,  one  staff-quarters  car,  one  traveling  ma- 
chine shop,  one  sp«re-parts  car,  one  staff-kitchen  and  dis- 

pensary car,  one  staff -commissary  car  and  one  staff -berthing 
car. 

In  all  the  initial  plans  for  five  units  called  for: 

Five  gun  cars,  six  locomotive  cars,  ten  ammunition  cars, 
five  crane  cars,  eleven  construction  cars,  ten  fuel  and  work- 

shop cars,  sixteen  berthing  cars,  six  kitchen  cars,  one  travel- 
ing machine  shop  and  thirteen  headquarters,  commissary 

dispensary,  etc.,  cars. 

The  practical  basis  on  which  the  designs  had  been 

drawn  and  their  evident  feasibility  brought  forth  im- 
mediate and  complete  approval  and  the  designers  went 

back  to  work  on  the  details. 

The  heavy  weights  to  be  handled  and  the  limitations  of 
French  tunnel  clearances,  track  and  bridge  weights  made 
the  design  a  difficult  problem  and  called  for  close  and 
careful  calculations.    Some  of  the  weights  to  be  handled 

long,  with  a  maximum  depth  of  approximately  8  ft.  The 

firing  load  is  very  concentrated,  and  to  properly  care  for 

it  and  insure  its  distribution  through  the  girder  sec- 

tion the  web  of  the  girder  where  the  deck  lugs  are  ap- 

plied is  made  especially  heavy.  Special  plates  were  nec- 
essary for  this  section.  The  two  main  girders  are  tied 

together  and  cross-braced  at  each  end  to  form  a  single 

girder  unit  which  weighs  135,800  lb.  A  special  U-shaped 
housing  is  built  in  at  either  end  of  the  girder,  in  which 

cast  steel  H-beams,  each  carrying  a  center-pin  socket, 

are  placed.  The  center-pin  sockets  of  the  H-beams  re- 
spectively receive  the  center  pins  on  two  12-wheel  car 

trucks  placed  at  each  end  of  the  girder  on  which  it  rests. 

The  construction  of  the  trucks  to  carrj'  the  gun  car 

is  of  course  extremely  and  exceptionally  heavy.  Struc- 
tural-steel girder  beams  form  the  frames  of  the  trucks 

and  carry  the  load  to  the  axles.  The  axles  of  the  trucks 

turn  in  9  X  12-in.  boxes  arranged  with  coil  and  equaliz- 
ing springs  to  insure  an  even  distribution  of  the  load. 

The  gun  is  placed  in  the  well  formed  between  the 
two  girders.  To  accomplish  this  the  deck  lugs  are 
fastened  directly  to  the  web  at  its  heaviest  section 

by  means  of  steel  bolts  ground  to  size  to  insure  a 
correct  fit  and  an  even  transmission  of  the  firing 

stresses.  The  slide,  with  the  gun  and  its  yoke,  is  then 
installed  between  the  lugs,  the  elevating  gear,  which 

consists  of  a  worm  in  an  oscillating  bearing  operated 

by  hand  through  a  train  of  gears,  as  shown,  being 
placed  beneath  and  fastened  to  the  girder  flanges  and 

cross-pieces. 
Sufficient  clear  space  is  left  behind  the  face  of  the 

breech  of  the  gun,  so  that  when  the  gun  fires  at  angles 

of  elevation  not  greater  than  15  deg.  (at  15-deg.  eleva- 
tion the  range  of  the  gun  is  23,000  yd.)   all  that  is 
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necessary  is  to  set  the  hand  brakes  on  the  gun  car 
after  the  gun  has  been  properly  aimed  and  fired.  The 
recoil  of  the  gun  is  absorbed  by  the  hydraulic  brake, 
and  the  resultant  reaction  on  the  gun  car  is  taken  up 
in  moving  the  entire  car  backward  along  the  tracks. 
At  15  deg.  the  gun  car  moves  backward  a  distance  of 
about  25  ft.  The  trunnions  of  the  gun  are  placed  so 
that  the  load  on  the  axles  of  front  and  rear  trucks  is 
equalized  on  firing. 

To  enable  the  gun  to  fire  at  angles  of  elevation 
greater  than  15  deg.,  arrangements  for  a  pit  and 
foundation,  as  mentioned  above,  have  been  provided. 
Immediately  below  the  elevating  gear  and  securely 
fastened  to  the  girder  webs  and  flanges  is  a  heavy  steel 

change  in  the  azimuth  of  the  gun.  When  firing  from 
the  pit,  however,  this  is  not  possible.  Accurate  aim 
of  the  gun  on  the  foundation  is  obtained  through  a 
traversing  gear,  which  permits  the  entire  gun  girder  to 
be  swung  about  the  forward  H-beam  center  pin  through 
a  horizontal  angle  of  5  deg.,  2  J  deg.  on  each  side  of 
the  center  line  of  the  tracks.  As  this  angle  of  traverse 
represents  a  deflection  on  either  side  of  the  center 
line  of  500  yd.  at  a  range  of  23,000  yd.,  corresponding 
to  an  elevation  of  15  deg.  and  correspondingly  greater 
deflections  at  greater  elevations,  it  is  evident  that  this 
angle  of  traverse  is  ample  for  all  purposes. 

The  traversing  gear  is  simply  a  wormshaft  turning 
in  a  bearing  cast  integral  with  the   rear   H-jacking 

PIG.  8.     CONSTRUCTION  CAR,  FLAT  TYPE 

casting  called  the  transom  bedplate  casting.  A  similar 
casting  is  provided  in  the  foundation.  The  entire 
foundation,  Fig.  2,  is  prepared  in  advance,  it  usually 
taking  the  best  part  of  a  day  to  get  it  ready.  It  is 
of  course  prepared  in  advance  of  the  arrival  of  the 
gun  car  at  any  point  at  which  the  gun  is  to  operate. 
The  pit  is  dug,  and  by  means  of  the  crane  car,  Fig.  3, 
the  timber-work  backing  and  the  structural-steel  girders 
are  put  in  place.  The  foundation  bedplate  casting  is 
then  put  into  position,  and  the  girder  designed  to  carry 
the  rails  and  the  weight  of  the  gun  car  when  it  is  rolled 
into  position  over  the  foundation  is  placed. 

To  prepare  the  gun  for  firing  from  the  pit  foundation 
is  then  a  matter  of  but  a  few  minutes.  The  car  is  run 
over  the  foundation  until  the  transom  bedplate  casting 
of  the  gun  car  is  directly  over  the  bedplate  casting  of 
the  foundation.  One-hundred-ton  ball-bearing  jacks 
are  then  placed  under  the  corners  of  the  H-beams  at 
each  end  of  the  gun  girder,  and  the  entire  gun  car  is 
lifted  from  the  trucks  a  distance  of  about  4  in.  By 
means  of  screw  jacks  provided  in  the  bedplate  casting 
of  the  foundation  it  is  brought  up  until  it  engages 
with  the  transom  bedplate  casting  of  the  gun  ear  and 
the  load  of  the  car  rests  upon  it.  The  girders  carrying 
the  railroad  track  are  then  moved  to  either  side  of  the 

center  line  of  the  track,  leaving  a  clear  space  in  which 
the  gun  may  recoil.  Screw  jacks  are  then  placed  under 
the  heels  of  the  girder  to  prevent  side  sway,  and  the 
100-ton  jacks  are  removed  from  the  jacking  beams, 
allowing  the  entire  weight  of  the  gun  car  to  rest  on 
the  foundation.  The  gun  is  now  ready  to  fire,  as  shown 
in  Fig.  4. 

Accurate  aim  when  firing  from  the  rails  is  obtained 
by  firing  from  a  curved  track,  a  change  in  position  of 
the  gun  car  along  the  track  causing  a  corresponding 

beam  and  operating  against  the  girder.  It  is  operated 
by  ratchet  wrenches  and  it  has  worked  satisfactorily. 

The  loading  of  the  gun  is  done  with  an  ingenious 

device  consisting  of  a  roller-bearing  trolley  car  mounted 
in  an  inclined  I-beam,  the  lower  end  of  which  is  placed 
level  with  the  breech  of  the  gun  when  the  gun  is  in 

loading  position.  The  1400-lb.  projectile  is  brought 
from  the  ammunition  car  on  a  monorail  hoist  and 

placed  on  this  trolley.  The  loading  crew  then  grasps  the 
handles  at  the  sides  of  the  trolley  and  run  the  length 
of  the  car  with  it.  The  car  is  brought  to  rest  against 

hydraulic  buffers  at  the  end  of  the  I-beam,  while  the 
momentum  of  the  shell  is  sufficient  to  carry  it  the  length 
of  the  powder  chamber  and  into  the  bore  of  the  gun, 
where  it  is  brought  to  rest  by  the  forcing  of  the  copper 
rotating  band  into  the  rifling  of  the  gun. 

The  entire  gun  car  is  sheathed  in  i-in.  annor  plate. 
A  small  combination  gas-engine-driven  air  com.pressor 
and  winch  is  placed  on  the  forward  truck  of  the  gun  car. 

The  problem  of  the  design  of  the  locomotives  and  the 
auxiliary  cars  of  the  battery  was  much  simpler  than 
that  of  the  gun  car. 

The  locomotives  decided  upon  as  necessary  for  the 
work  of  handling  the  entire  train  of  cars,  including 

the  gun  car,  are  standard  consolidation-type  locomo- 
tives, equipped  for  operation  on  French  railways, 

as  shown  in  Fig.  5. 
As  mentioned  previously,  one  of  the  first  points 

realized  was  that  standard  United  States  railway 
material  should  be  used  as  far  as  possible,  and  only 
absolutely  necessary  modifications  introduced.  Only  in 
this  way  could  material  be  produced  in  time  or,  in 
fact,  could  it  be  obtained  at  any  time  during  the  war. 
Manufacturers  had  no  time  for  extensive  changes  of 
design.    Consequently  all  the  cars  of  the  expedition  are 
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built  fundamentally  to  American  design,  but  with 
French  operating  devices,  track  gage,  etc. 

The  ammunition  cars  are  standard  steel-frame  box 
cars  of  60,000  lb.  capacity,  as  shown,  in  Fig.  6.  The 
roof  is  covered  on  the  outside,  and  the  sides  are  lined 
on  the  inside  with  armor  plate  similar  to  that  which 
covers  the  gun  car.  Doors  are  placed  in  the  ends  of 
the  cars,  and  a  monorail  trolley  hoist  is  provided  for 
handling  the  1400-lb.  shell  and  the  powder  tanks  so  that 
ammunition  may  be  delivered  directly  to  the  loading 
device  in  the  gun  car.  Each  car  has  racks  built  to 
hold  a  total  of  25  shells  and  25  full  charges  of  powder 

(fifty  280-lb.  tanks).  The  ammunition  cars,  as  well  as 
the  other  auxiliary  cars,  are  equipped  with  air  brakes. 

The  construction  cars,  with  the  exception  of  the 

crane  car,  which  mounts  a  10-ton  pillar  crane  provided 

mounts  is  a  tale  of  marvelous  speed.  From  the  first 
it  had  been  determined  that  the  construction  of  these 
mounts  would  not  be  allowed  to  interfere  with  any 
work  under  contract  for  the  United  States  Army  or 
other  important  Navy  projects.  This  of  course  greatly 
curtailed  the  possible  sources  of  supply  for  naval  rail- 

way battery  material,  as  most  of  the  leading  locomotive 
builders,  large  machine  shops  and  car-construction  com- 

panies in  the  country  were  working  to  full  capacity. 
Proposals,  however,  were  sent  out  by  telegraph  calling 
for  an  opening  of  bids  on  Feb.  6,  1918.  When  the  bids 
were  opened  on  this  date  the  results  were  not  satis- 

factory, principally  because  the  bidders  had  not  realized 
the  full  importance  of  the  project  and  the  dates  of 
deliveries  set  in  their  estimates  were  far  too  distant. 

At  the  first  opening  of  bids,  however,  representatives 

FIG.   9.      BERTHING  CAR 

with  a  counterbalance  and  has  a  boom  radius  of  21  ft., 
are  standard  flat  and  gondola  cars,  as  shown  in  Figs. 
7  and  8. 

The  berthing  cars,  one  of  which  is  shown  in  Fig.  9, 
are  box  cars  provided  with  folding  berths.  These  berths 
are  placed  in  tiers  of  3  each  and  supported  by  the  side 
of  the  car. 

The  traveling  machine  shop  is  of  special  interest. 

It  is  equipped  with  a  gasoline-engine-driven  generator 
which  supplies  current  to  operate  individual  motor- 
driven  machine  tools  placed  in  the  car.  This  car  con- 

tains a  good-sized  lathe,  a  drilling  machine,  a  grinding 
machine,  a  forge  and  a  work  bench,  so  that  ample 
facilities  are  provided  for  the  repair  of  practically  any 
breakage. 

Every  available  man  had  been  called  to  work  on  the 
project.  Designs  were  being  made,  checked  and  traced 
simultaneously.  Finally,  in  less  than  one  month,  they 
were  finished  and  approved.  On  Jan.  25,  1918,  they  were 
pronounced  complete  and  136  standard  drawings  and 
11  sketches  were  ready  for  submission  to  the  bidders. 

In  the  light  of  the  extraordinary  speed  made  in  the 
drafting-room  work  on  this  project  it  would  seem  very 
probable  that  there  would  be  a  sacrifice  in  accuracy  of 
detail,  making  changes  necessary  during  the  construc- 

tion of  the  mounts.  Not  so  with  this  work.  Not  a 

change  was  made  that  caused  one  minute's  delay  in 
the  work  of  construction  or  assembling.  The  mounts 

were  built  exactly  as  designed — and  they  worked. 
The  story  of  the  construction  of  the  14-in.  railway 

of  leading  railway-equipment  manufacturers  of  the 
country  were  present  in  person  and  over  the  conference 
table  the  plans  were  explained  to  them.  They  asked  for 
time  to  go  back  to  their  plants  to  consult  with  their 
directors  and  accordingly  a  second  opening  of  bids  was 
scheduled  for  Feb.  13. 

The  cooperation  of  manufacturers  in  making  the 
project  possible  was  more  than  pleasing,  and  at  the 
second  opening  of  bids  a  number  of  favorable  proposals 
were  received.  Among  them  was  the  offer  of  the  Bald- 

win Locomotive  Works  to  undertake  the  construction 
of  the  gun  cars  and  locomotives  on  a  promise  to  deliver 
them  about  June  15.  Similarly  the  Standard  Steel 
Car  Co.  offered  to  undertake  the  entire  work  of 
constructing  the  72  cars  that  were  called  for.  By 
distributing  the  order  among  its  various  plants  it  was 
able  to  promise  delivery  in  from  100  to  120  day.«.  After 
consideration  of  all  the  bids  these  two  were  found  to 
be  the  most  favorable  and  the  contracts  were  awarded 
on  the  same  afternoon.  On  the  same  evening  work 
was  commenced  on  the  preparation  of  the  material. 

Every  war  seems  to  have  its  one  outstanding  achieve- 
ment in  speed.  During  the  Spanish-American  War  all 

records  were  broken  by  the  U.  S.  S.  "Oregon"  in 
steaming  from  the  Pacific  Coast  to  Cuba.  In  the  Boer 

War  the  famous  gun,  "Long  Cecil,"  was  built  at  Kim- 
berley  in  23  days.  In  this  war  the  first  14-in.  railway 
mount  was  completed  in  72  days  following  award  of  the 
contract,  and  120  days  following  the  commencement  of 
the  first  preliminary  designs. 
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From  the  moment  that  bids  were  accepted  and  the 
contracts  awarded  the  fabrication  of  material  moved 
rapidly  forward.  Of  ;ourse  a  delivery  schedule  was 
laid  down.  The  most  optimistic  man  at  the  Baldwin 
Locomotive  Works,  S.  M.  Vauclain,  vice  president,  made 
it  out  himself — only  to  have  it  broken.  The  first  mount 
was  scheduled  for  delivery  on  May  15,  1918.  The  first 
mount  rolled  out  of  the  Baldwin  shops  complete  and 
ready  for  firing  on  Apr.  25,  1918.  The  last  mount 
was  scheduled  for  June  15.  The  last  mount  was  finished 
May  25. 

There  were  no  changes  in  design  to  delay  construc- 
tion. Plates  for  the  girders  were  rolled  at  Pittsburgh 

and  rushed  to  the  American  Bridge  Co.'s  fabricating 
plant  at  Pencoyd  in  special  cars  with  navy  men  perched 
on  top  of  them  to  see  that  they  got  through  on  time. 

start  of  a  complete  train  of  material  from  the  Ham- 
mond, Ind.,  plant  of  the  Standard  Steel  Car  Co.  destined 

for  oversea  shipment  as  part  of  the  expedition  made 
an  interesting  picture. 

The  naval  bluejackets  who  were  to  comprise  the 
operating  personnel  for  the  battery  were  selected  from 
the  men  at  the  Great  Lakes  Training  Station  in 
February.  Those  who  were  to  do  the  work  of  erecting 
the  gun  abroad  and  operating  the  train  in  France  were 
trained  in  the  use  of  the  material  by  employment  as 
inspectors  at  the  various  fabricating  plants  at  work  on 
the  battery  material.  The  crew  which  was  to  load,  fire 
and  actually  operate  the  gun  itself  was  trained  by 
sending  it  to  the  Naval  Proving  Ground  at  Indian 
Head,  Md.,  where  it  received  a  number  of  weeks' 
practical  instruction  along  those  lines. 

FIG.   10.     GUN  CAR  IN  BALDWIN  SHOPS 

At  Pencoyd  every  available  man  went  to  work  enthusi- 
astically and  the  girders  were  fabricated  in  record  time. 

The  first  girder  unit  was  received  at  the  Baldwin  shops 

within  one  month  after  the  order  was  placed.  Mean- 
while the  work  of  constructing  the  trucks  for  the  gun 

cars  at  the  Baldwin  plant  at  Philadelphia  was  pro- 
gressing rapidly  and  at  the  Simonds  Manufacturing 

Co.'s  plant  in  Fitchburg,  rolling  of  the  armor  plate  was 
started.  As  fast  as  armor  plate  was  completed  and 
tested  it  was  loaded  on  the  Federal  Express  at  Boston 
and  brought  through  to  Philadelphia  without  change  of 
cars.  The  gun  slide,  deck  lugs  and  elevating  gear  were 
machined  by  the  Washington  Navy  Yard  in  record  time, 
and  where  freight  cars  were  not  available  to  carry  parts 
from  the  yard  to  Philadelphia  auto  trucks  made  the 

trip.  In  fact  every  conceivable  method  of  transporta- 
tion was  used  in  seeing  that  material  from  contractors 

reached  the  Baldwin  shops  on  time.  Express  cars, 

baggage  cars,  freight  cars,  auto  trucks,  special  mes- 
sengers and  even  suit  cases  were  pressed  into  service. 

While  one  end  of  the  Baldwin  shops  was  engaged  in 
erecting  the  gun  cars,  as  shown  in  Fig.  10,  the  other 
end  was  erecting  the  locomotives  for  the  expedition. 
At  the  plants  of  the  Standard  Steel  Car  Co.,  located 
at  various  places  throughout  the  country  fabrication  of 
the  cars  was  pushed  so  that  they  too  were  finished  in 
advance  of  their  delivery  schedule.  In  spite  of  a  severe 
fire  and  a  wind  storm  which  destroyed  a  considerable 
portion  of  one  of  its  large  Western  plants  the  contract 
was  completed  and  the  cars  delivered  by  June  1.    The 

On  the  morning  of  Apr.  25,  1918,  the  first  gun  car 
was  completed  and  rolled  from  the  erecting  shop  of 
the  Baldwin  Locomotives  Works  at  Eddystone.  After 
a  few  preliminary  track  tests  the  gun  started  on  its 
way  to  Sandy  Hook  Proving  Ground.  It  was  necessary 
to  use  the  Army  Proving  Ground  at  Sandy  Hook,  N.  J., 
for  the  proof  of  this  gun,  as  it  was  impossible  to  prove 
it  at  the  Naval  Proving  Ground  at  Indian  Head,  Md. 
On  the  morning  of  Apr.  30,  1918,  in  the  presence  of 
a  small  party  of  Army  and  Navy  representatives  and 
foreign  envoys  the  gun  was  fired  from  its  railway 
mount.  The  test  of  the  gun  and  its  mount  was  emi- 

nently satisfactory  in  every  respect. 

Shipment  of  the  Railway  Mounts 

General  Pershing  named  St.  Nazaire  as  the  port  of 

debarkation  in  his  acceptance  of  the  Navy's  offer  to 
furnish  these  guns  for  use  with  the  American  Army  in 
France,  and  preparations  to  ship  the  guns  to  that  port 
were  immediately  commenced.  TRe  shipment  was  not 

accomplished  without  difliculties.  The  first  ship  as- 
signed for  the  work  of  transportation  was  badly 

battered  by  storms  on  her  Western  trip  and  forced  into 
drydock  for  repairs.  The  second  ship  assigned  was  the 

"Texel,"  which  was  one  of  the  first  ships  sunk  by  the 
German  submarine  U-151  operating  off  our  coast. 

Finally,  however,  the  steamship  "Newport  News," 
deeply  loaded  with  material,  sailed  from  Philadelphia 
on  June  29,  and  other  ships  followed  shortly  thereafter. 

The  personnel  for  the  naval  railway  batteries  were 
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ordered  abroad  as  soon  as  the  port  of  debarkation  was 
fixed  and  sailed  immediately  on  a  troop  transport  and 
arrived  at  St.  Nazaire  on  June  9,  1918. 

St.  Nazaire  has  two  great  advantages  for  the  erection 

of  these  batteries,  namely,  a  150-ton  crane  at  one  of 
the  docks  and  French  locomotive  shops  only  a  quarter 

of  a  mile  away  equipped  with  two  125-ton  cranes. 
Outside  of  the  locomotive  shops  there  were  a  number  of 
tracks  available  for  the  erection  of  the  cars,  etc.,  of 
the  expedition  and  for  the  finishing  touches  on  the  gun 
cars  after  the  heavy  lifts  had  been  accomplished  in  the 
locomotive  shops.  Two  or  three  miles  away  were  located 
the  Montoir  storehouses  in  which  space  was  available 

for  the  storage  of  tools,  ma- 
terial, etc.,  for  the  batteries. 

The  19th  U.  S.  Engineers 
were  located  at  St.  Nazaire 
erecting  locomotives  for  the 
American  Expedi  t  i  o  n  a  r  y 
Forces.  During  the  first  week 
following  their  arrival  the 
men  of  the  battery  were  busy 
erecting  barracks  for  their 

use,  a  site  for  which  was  ob- 
tained close  to  the  erecting 

tracks.  The  barracks  were 

made  entirely  by  the  blue- 
jackets from  scrap  lumber 

from  locomotive  packing  cases. 
The  tracks  on  which  erection 
was  to  take  place  were  then 
rebuilt.     A  stationary  boiler 

was  borrowed,  a  leaky  air-pipe  line  overhauled  and  com- 
pressed air  for  car  erection  made  available. 

After  this  work  there  was  no  navy  work  to  do  pend- 
ing the  arrival  of  the  first  shipload  of  material.  But 

the  men  turned  to  with  a  vim  that  surprised  everyone. 
Groups  of  mechanics  were  sent  to  the  roundhouse  to 
assist  the  force  there;  others  went  to  help  the  19th 
Engineers;  still  others  went  to  work  repairing  the 

tracks  in  the  yards,  while  switching  crews  were  or- 
ganized to  clear  up  a  congestion  of  work  which  had  piled 

up  and  was  delaying  erection.  The  willing  cooperation 

of  the  navy  men  and  the  spirit  of  "do  what  you  can 
to  lick  the  Kaiser"  made  them  friends  everywhere.  It 
was  more  as  a  reward  for  the  help  they  had  given  than 
anything  else  that  the  19th  Engineers  cheerfully  con- 

sented to  lend  one  of  their  35-ton  steam-locomotive 
cranes  for  use  during  the  erection  of  the  navy  material. 
But  four  of  these  cranes  were  available  at  St.  Nazaire 
and  all  were  in  use.  Without  a  crane  rapid  erection 
work  would  not  have  been  possible. 

The  "Newport  News"  arrived  at  St.  Nazaire  on  July 
8.  As  the  material  was  brought  from  the  hold  of  the 
vessel  it  was  taken  to  the  erection  tracks  or  storehouse 

and  carefully  placed  in  spaces  previously  laid  out  for 

it.  A  discouraging  feature  was  that  on  the  first  ship- 
load of  material  there  were  practically  no  complete  units 

on  which  work  might  be  started,  and  experience  had 
shown  that  it  was  suicidal  to  attempt  work  on  units 
for  which  all  material  had  not  arrived.  The  material 

had  piled  up  at  the  Philadelphia  Navy  Yard  until  it 
was  impossible  to  separate  the  ship  units,  and  there 
was  nothing  to  do  but  wait  for  the  arrival  of  the  second 
ship.    The  second  and  third  shiploads  of  material  both 

arrived  on  July  21,  and  erection  work  was  on  in  earnest. 
One  feature  is  worthy  of  special  comment.  The 
blueprints  showing  the  assembly  of  all  the  cars  of  the 
expedition  were  sent  by  special  mail  from  the  United 
States  so  they  would  arrive  at  St.  Nazaire  amply  in 
advance  of  the  receipt  of  material  that  they  might 
be  studied.  Whether  they  were  on  a  ship  sunk  by 
submarine  or  how  they  were  lost  will  probably  never 
be  known.  The  fact  is  they  never  arrived.  New  ones 
were  ordered  by  cable  from  the  United  States,  but  by 
the  time  they  were  received  the  project  was  within  a 
week  of  completion.  The  locomotives  were  assembled 
entirly  without  blueprints. 

PIG.  11.     LIFTING  A  GUN  AT  ST.  NAZAIRE,  FRANCE 

The  heaviest  single  lift  for  the  crane  was  the  gun 
girder.  This  was  transported  to  the  shops  by  placing 
it  directly  on  the  trucks,  which  had  previously  been 
erected,  and  hauling  it  on  its  own  wheels.  Only  the 
heavy  lifts  were  handled  in  the  shops,  as  the  cranes 
were  in  almost  constant  use  by  the  engineers.  As  soon 
as  the  deck  lugs  and  gun  slide  had  been  placed  in  a 
girder  the  gun  was  inserted  in  the  slide,  and  the  gun 
car  was  taken  to  the  outside  erecting  tracks  for  com- 

pletion. The  handling  of  the  heavy  14-in.  gun  presented  a 
problem.  It  was  far  too  heavy  for  the  light  French 
flat  cars,  and  as  there  was  no  heavy  wrecking  crane 
available  a  breakdown  could  not  be  risked.  The  diffi- 

culty was  overcome  by  using  the  gun  girder  as  a  car 
on  which  to  transport  the  gun,  the  gun  being  laid 
between  the  side  girders.  This  operation  is  shown  in 

progress  in  Fig.  11. 
The  car  erection  went  ahead  steadily  on  the  outside 

tracks.  Material  had  been  placed  so  that  a  progressive 
movement  of  the  cars  was  possible.  The  trucks  were 
first  assembled  and  the  frames  were  then  placed  on  them. 
The  sides  and  roof  of  the  cars  then  followed,  and  last 
of  all  the  interior  work.  The  task  of  erecting  the  gun 
cars  was  not  nearly  as  difficult  as  the  erection  of  the 
70-odd  cars  for  the  expedition.  On  no  car  were  there 
less  than  500  rivets  to  be  driven,  and  on  one  car  there 
were  over  1200.  In  this  connection  there  was  a  handi- 

cap similar  to  the  loss  of  the  blueprints.  Through 

some  mishap  the  packages  marked  "rivets,"  on  being 
opened,  were  found  to  contain  stove  bolts,  and  it  was 
necessary  to  borrow  rivets  from  all  over  France.  As 
the  only  rivets  available  were  in  metric  sizes,  the  cars 
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were  put  together  with  them.  On  some  of  the  sizes 
for  which  no  metric-sized  rivets  were  available  it  was 
necessary  to  draw  large  rivets  down  to  the  proper  size 
by  hand.  In  spite  of  these  difficulties,  however,  the 
erection  of  the  cars  was  not  delayed. 

High-Pressure  Work 

All  of  the  work  was  done  under  high  pressure.  There 
were  insistent  calls  day  after  day  from  the  front  for 
the  guns.  They  were  needed,  and  needed  at  once.  The 
response  of  the  men  to  the  call  is  worthy  of  the  highest 
praise.  The  working  hours  were  from  7 :  30  a.m.  to 
noon  and  from  1:  00  p.m.  to  5:  15  p.m.,  but  when  5:15 
p.m.  came  around  the  men  would  refuse  to  quit.  In 
the  long  summer  evenings  in  France  it  was  possible  to 

see  up  until  almost  10  o'clock,  and  the  men  insisted  on 
sticking  to  their  jobs  working  steadily  until  it  was  too 
dark  to  see.  It  is  principally  to  the  wholehearted  wiUing 
cooperation  of  the  men  that  the  remarkable  record  in 
the  assembly  of  the  batteries  was  made. 

The  first  gun  girder  was  unloaded  from  the  ship  and 
put  in  the  shop  on  July  30.  On  Aug.  11  the  completed 
gun  car  was  ready  to  leave  for  the  front  in  response 
to  orders  received  from  the  French  high  command. 
With  it  there  was  a  complete  train  of  cars.  The  orders 
to  leave  were  countermanded  before  the  train  started, 
however,  and  it  was  not  until  the  17th  that  the  first 
train  moved  off.  It  was  followed  by  train  No.  2  on  the 
18th.  The  last  gun  car  and  its  train  left  for  the  front 
on  Sept.  13;  the  staff  train  was  completed  and  moved 
on  the  14th,  on  which  day  the  barracks  at  St.  Nazaire 
were  evacuated  and  the  storage  house  entirely  cleaned 
out  and  turned  over  to  the  Engineers.  The  entire  group 
of  naval  railway  batteries  was  ready  for  action  on  the 
western  front  two  days  later. 

Final  Erection  and  Assembly 

Designs  started  Dec.  26,  1917,  and  completed  Jan.  25, 
1918;  contracts  let  Feb.  13,  1918;  shipment  commenced 
in  June,  1918;  final  erection  and  assembly  completed  in 
France  on  Sept.  14,  1918,  a  total  of  262  days  from  the 
date  of  the  inception  of  the  idea  to  its  successful 
achievement,  the  naval  railway  batteries  will  stand  for 
years  as  a  record  of  a  monumental  task  accomplished 
and  will  reflect  undying  credit  on  the  officers  and  men 

who  conceived,  developed  and  forced  the  idea  into  ex- 
istence. The  Navy  not  only  put  into  action  the  hardest 

hitting,  the  most  accurate  and  the  longest  range  guns 
in  the  war  (merely  excepting  the  German  freak  gun 
firing  a  300-lb.  shell  in  the  general  direction  of  Paris, 
sometimes  hitting  that  city,  sometimes  not)  but,  as  far 

as  is  known,  provided  the  only  high-powered  heavy 
artillery  used  by  the  American  Army  in  France  up  to  the 
signing  of  the  armistice. 

The  story  of  the  operation  of  the  naval  railway 
batteries  is  a  long  one,  and  it  will  be  told  in  due  time. 
It  need  only  be  said  here  that  the  devastation  wrought 
by  their  enormous  shells  of  steel  and  high  explosive 
hurled  through  the  air  at  a  velocity  of  2800  ft.  a  second 
and  falling  at  ranges  up  to  52,000  yd.  (29.5  miles) 
exactly  on  the  calculated  target  has  brought  forth  the 
highest  praise  from  all  who  observed  their  work,  and 
from  no  less  authorities  than  General  Mangin  and  even 
General  Foch. 

Graphical  Study  of  Screw  Threack 
By  Capt.  H.  M.  Brayton 

Screw  threads  were  among  the  early  methods  em- 
ployed for  holding  machine  parts  together.  Much  science 

has  been  brought  to  bear  upon  this  branch  of  engineer- 
ing, and  the'  result  has  been  that  a  large  number  of threads  have  been  designed  for  special  purposes.  It 

soon  became  apparent  that  some  sort  of  standardiza- 
tion was  necessary  so  that  screws  made  in  one  shop 

would  interchange  with  those  made  in  anothef.  As  a 
result  of  the  demand  for  standardization  many  civilized 
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CHART   FOR    DEPTHS   OF  THREADS 

countries  have  adopted  some  form  of  screw  thread,  each 
standard  differing  in  the  various  countries  to  a  marked 
degree.  The  United  States  adopted  the  United  States 
Standard;  England  the  Whitworth  thread,  while  coun- 

tries on  the  continent  of  Europe  selected  the  metric 
thread. 

In  the  design  of  screw  threads  two  important  factors 
must  be  borne  in  mind — the  strength  of  the  thread  and 
the  ease  of  manufacture.  A  screw  thread  should  be 
equally  strong  in  shear,  bending  and  tearing  of  the 
shank  along  the  root  diameter.  Rules  have  been  formu- 

lated giving  the  proper  relation  between  the  outside 
diameter  of  the  bolt  and  the  pitch  of  the  thread  to  give 
the  maximum  of  strength  to  the  bolt. 

It  often  happens  however  that  a  finer  or  coarser  thread 
is  desired  for  a  special  purpose,  and  in  order  to  get 
the  depth  of  the  thread  or  the  root  diameter  it  is  neces- 

sary to  go  through  a  rather  tedious  calculation.  This 
depth  of  thread  is  often  desired  in  the  shop  and  in  the 
drawing  room.  An  example  is  when  it  is  desired  to  tap 
a  hole  with  a  certain  thread  of  a  given  diameter.  The 
machinist  desires  to  know  the  size  of  the  drill  he  must 
use  to  give  him  a  hole  slightly  larger  than  the  root 
diameter  of  the  thread  on  the  tap.  The  designer  needs 
to  know  again  and  again  in  the  routine  of  his  work  what 
the  depth  of  the  thread  is  to  be  which  he  desires  to 
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specify.  If  this  happens  to  be  an  odd  thread  it  will 
take  much  of  his  time  to  figure  it  out  or  look  it  up  in  a 
table,  if  he  happens  to  have  one  at  hand. 

Fig.  1  shows  a  chart  built  up  to  solve  at  once  the  depth 
of  any  of  the  ordinary  threads  of  domestic  or  foreign 
design.  The  depth  of  the  thread  is  always  a  function 
of  the  pitch  or  the  number  of  threads  per  inch.  This 

function  will  vary  only  by  a  constant  in  all  of  the  dif- 
ferent designs.    We  may  therefore  write 

where  S  =^  depth  of  thread  in  inches; 
C  =  a  constant  which  depends  on  the  design  of 

the  thread; 
T  =  the  number  of  threads  per  inch ; 
P  =  pitch  of  thread  in  inches. 

The  constants  for  the  different  threads  listed  are  as 
follows : 

Value  of  constant 
V-thread        0.866 
Buttress  or  breech  and  German  Lowenherz  thread.  0.750 
International   Standard   thread   ,    0.704 
United  States  Standard  and  French  metric  threads.  0.650 
Whitworth    thread        0.640 
British  Association  Standard  thread    0.600 
Round,  square  and  Acme   threads    0.500 

The  sketch  of  the  thread  in  Fig.  1  is  self-explanatory. 

is  in  knowing  the  depth  of  the  thread.  The  chart  shown 
in  Fig.  2  enables  one  to  read  off  at  once  this  root  diame- 

ter for  any  of  the  thread  designs  listed  above.  We  have 
here  to  consider  the  outside  diameter,  the  root  diame- 

ter, the  threads  per  inch  and  the  constant  which  was 
used  for  finding  the  thread   depth.     This   relation   is: 

,       2C 
D 2  C  X  P 

where  D  =  the  outside  diameter  of  thread  in  inches; 
d  =  root  diameter  of  thread  in  inches; 
C  =  the  constant; 
T  =  the  threads  per  inch; 
P  =:  pitch  of  threads  in  inches. 

This  chart  is  read  by  two  lines  perpendicular  to  each 
other  as  shown  by  the  two  dash-dot  lines  on  the  chart. 
The  key  shows  how  these  variables  are  to  be  connected. 
In  the  illustration  the  constant  has  been  taken  at  0.704 

and  the  threads  per  inch  at  20.  When  these  two  factors 
are  connected  and  a  second  line  drawn  perpendicular  to 
this  first  line  through  the  outside  diameter  of  0.25  in. 
it  will  cut  0.180  in.  on  the  bottom  scale,  which  is  the  root 
diameter.  It  is  not  necessary  to  draw  these  lines,  but 

simply  draw  two  perpendicular  lines  on  transparent  pa- 
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To  use  this  chart  for  obtaining  the  depth  of  any  of 
these  threads  draw  a  straight  line  across  the  chart  con- 

necting the  constant  which  applies  to  the  thread  under 
consideration  with  the  number  of  threads  per  inch. 
This  line  continued  will  cut,  on  the  left-hand  scale,  the 
depth  of  the  thread  (S).  It  is  not  necessary  to  draw 
this  line,  but  simply  lay  on  a  straightedge. 

An  example  has  been  taken  on  the  chart  as  shown 
by  the  dash  line  in  which  the  constant  has  been  se- 

lected as  0.650,  or  that  corresponding  to  the  United 
States  Standard  and  metric  threads,  and  the  threads  per 
inch  taken  at  8.  It  will  be  noticed  that  this  dash  line 
continued  cuts  0.081  in.  on  the  outside  scale.  This 
is  the  depth  of  this  thread.  A  feature  of  this  chart  is 

that  the  scale  can  be  read  within  very  close  measure- 
ments. A  designer  can  use  this  chart  to  good  advantage 

and  the  practical  shopman  will  find  it  an  aid  in  ex- 
plaining his  screw-thread  problems. 

The  shopman  however  is  usually  more  concerned  in 
knowing  the  actual  root  diameter  of  the  thread  than  he 

per  and  read  the  chart  with  this  paper.    Great  accuracy 
is  possible  on  this  chart. 

No  consideration  is  here  taken  of  the  clearance  that 

it  is  always  necessary  to  allow  in  selecting  a  drill  from 
the  tap  size.  The  amount  of  clearance  varies  for  dif- 

ferent classes  of  work  and  on  different  diameters,  and 
this  must  be  added  to  the  root  diameter  read  from  the 
chart  in  order  to  give  the  proper  drill  size. 

Repairing  Celluloid  Triangles 
By  p.  p.  Fenaux 

In  these  days  of  the  "high  cost  of  drafting  instru- 
ments" the  following  kink  may  be  useful  to  those  who 

drop  their  celluloid  or  composition  triangles  on  the  floor 
with  disastrous  results. 

Clean  both  sides  of  the  break  with  ether  or  alcohol, 
then  coat  with  acetone,  press  together  and  clamp  until 
thoroughly  dry  (one  hour  or  so).  Clean  and  smobth  the 
break  and  the  tool  will  be  as  good  as  new. 
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In  this  letter  Chordal  tells  something  about 

inventions  and  refers  to  a  previous  letter  in 

which  he  wrote  of  tivo  inventions  that  came  to 

naught.  The  inventions  told  about  in  this  letter 
are    ones    that    have    been    outclassed    or    have 

lost  out.  Neither  of  them  was  accidental. 
They  were  the  result  of  close  application,  study, 
hard  work  and  perseverance.  One  received  al- 

most instant  and  world-wide  recognition  while 
recognition  for    the    other   was    delayed    years. 

Mr.  Editor: 

IN  A  late  letter  I  told  you  something  about  Jim- 
merson  and  his  two  inventions,  one  of  which  became 
outclassed  by  something  better  before  it  got  fairly 

going  and  the  other  of  which  lost  its  reason  for 
existence  because  its  product  went  out  of  fashion. 
Jimmerson  was  able  to  very  promptly  put  his  two 
inventions  on  the  shelf  and  forget  about  them. 

*  *  *  But  there  are  inventions  which  do  not  get 
promptly  outclassed  and  which  do  not  go  out  of  fashion, 
and  some  of  these  inventions  receive  prompt  recogni- 

tion and  others  require  years  for  recognition. 

*  *  *  For  instance,  Wilbur  Wright  and  Orville 
Wright,  two  young  inventors  of  Dayton,  Ohio,  received 

a  prompt  recognition.  They  invented  the  flying  ma- 
chine. It  was  no  mere  piece  of  luck  whicH  fell  their 

way,  for  they  were  hard  students.  When  they  got  the 
flying-machine  bee  in  their  bonnets  they  proceeded  to 
master  the  literature  of  the  art,  an  art  which  had  been 
dallied  with  without  success  for  centuries.  They  read 
all  of  the  books  and  mastered  all  of  the  formulas  and 
they  tried  experiments,  and  even  went  down  to  Kitty 
Hawk,  N.  C,  where  the  winds  blew  favorably,  and 
they  tried  their  experiments  there  and  found  that  they 
were  misled  by  the  books  and  they  had  to  make  over 
again  many  of  their  formulas. 

*  *  *  They  left  Kitty  Hawk  in  disappointment, 
and  went  home  doubting  if  they  would  ever  resume 
their  experiments.  This  was  at  the  end  of  1901,  but 
the  fall  of  the  year  1902  saw  them  back  in  Kitty 
Hawk  with  a  new  machine,  and  in  that  year  they  flew, 
and  today  there  are  many  thousands  of  flying  machines 
in  existence  and  there  is  a  whole  army  of  trained 
aviators  who  are  flying  these  machines. 

*  *  *  Even  at  the  beginning  of  1911  Mr.  Maxim 
and  Mr.  Hammer,  writing  in  the  World  Almanac,  said: 

"There  are  at  least  one  thousand  men  flying  today  in 
heavier-than-air  machines,  whereas  until  the  latter  part 
of  1906  there  were  but  two  men  who  could  fly,  Messrs. 

Wilbur  and  Orville  Wright,  of  Dayton,  Ohio."  But  the 
point  to  be  noted  is  that  these  two  inventors  received 
recognition  with   reasonable  promptness. 
*  *  *  In  1907  the  two  inventors  were  tendered 

dinners  and  receptions  by  the  Aero  Club  of  the  United 
Kingdom;  by  the  Aero  Club  of  America;  by  the  Ohio 

Society  of  New  York ;  by  the  Cosmos  Club  of  Washing- 
ton; by  the  Aero  Club  of  Washington;  by  the  Aero- 

nautical Engineers'  Society  of  Berlin ;  by  the  Aero  Club 
of  France;  by  the  Aero  Club  of  Rome;  by  the  Aero 
Club  of  Sarthe,  France,  and  by  the  Aeronautical  Society 
of  Great  Britain. 

*  *  *  In  1908  the  Aero  Club  of  the  United  King- 
dom awarded  them  gold  medals  inscribed,  "For  their 

pioneer  work."  In  1908  the  Society  for  the  Encourage- 
ment of  Aviation  awarded  them  gold  medals.  In  1908 

the  Aero  Club  of  America  presented  them  gold  medals 
with  a  resolution  expressing  the  club's  "felicitations 
on  their  great  achievement  in  devising,  constructing 
and  operating  a  successful  man-carrying  dynamic 

flying  machine."  In  1908  the  Aeronautical  Society  of 
Great  Britain  presented  them  with  gold  medals,  "in 
recognition  of  their  distinguished  services  to  the  science 

of  aeronautics." In  1908  the  Smithsonian  Institution  awarded  them 

the  Langley  medals  "for  advancing  the  science  of 
aerodromatics  in  its  application  to  aviation  by  their 
successful  investigations  and  demonstrations  of  the 

practicability  of  mechanical  flight  by  man." 
In  1909  the  Aero  Club  of  Sarthe,  France,  presented 

them  with  a  bronze  group  inscribed  "Like  bird.  The 
muse  of  aviation  showing  to  the  first  birdmen  the 

secrets  of  flying." 
In  1909  the  French  nation  awarded  them  gold  medals 

and  made  them  chevaliers  of  the  Legion  of  Honor. 
In  1909  the  Academy  of  Sports  of  France  awarded 

them  gold  medals  inscribed,  "The  two  conquerors  of 
the  air  who  were  the  first  to  fly  with  a  machine  heavier 

than  air  driven  by  a  motor." 
In  1909  Congress  awarded  them  gold  medals  in- 

scribed "in  recognition  and  appreciation  of  their  ability, 

courage  and  success  in  navigating  the  air." 
In  1909  the  Legislature  of  the  state  of  Ohio  awarded 

them  gold  medals. 
In  1909  the  Academy  of  Sciences  awarded  them  gold 

medals. 
In  1909  the  city  of  Dayton,  Ohio,  presented  them  with 

gold  medals  "In  recognition  and  appreciation  of  their 
success  in  navigating  the  air,"  and  they  were  also  pre- 

sented with  the  keys  and  the  freedom  of  the  city  of 

Dayton. In  1909  the  city  of  Le  Mans,  France,  presented  them 

with  gold  medals. 
In  1909  the  International  Peace  Society  awarded  them 

bronze  medals. 
In  1909  the  Royal  Technical  College  of  Munich, 

Bavaria,  conferred  upon  them  the  degree  of  Doctor 

of  Technical  Science  "in  acknowledgment  of  discover- 
ies, advancement  and  elucidation  of  rich  consequence 

in  the  problems  of  flight." Colleges  conferred  on  them  the  degree  of  LL.D.  and 
they  were  made  honorary  members  of  the  Aero  Club 
of  America,  the  Aeronautical  Society  of  America,  the 
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Aero  Club  of  the  United  States,  the  Aeronautical  Society 

of  Great  Britain,  the  Oesterricheschen  and  the  Flugtech- 
nischen  Vereines.  The  International  Aeroplane  Club  of 

Dayton,  Ohio,  "in  recognition  of  valuable  contributions 
to  the  science  of  aerial  navigation  and  conspicuous 
achievements  in  demonstrating  the  practicability  of  the 

airplane,"  and  the  Society  of  German  Aeronautical 
Engineers  presented  them  with  a  diploma  "in  acknowl- 

edgment of  their  pioneer  services  in  the  advancement 

of  the  techniques  of  flight." 
*  *  *  The  world  was  not  long  in  recognizing  the 

fact  that  these  men  had  done  something.  One  day, 
long  before  we  thought  of  war,  I  asked  Wilbur  Wright 
if  he  and  his  brother  had  ever  given  any  thought  to 
the  military  aspect  of  the  invention  and  he  answered 
that  the  use  of  the  flying  machine  for  war  purposes 
had  been  one  of  their  main  thoughts,  as  it  would  open 
up  possibilities  of  observation  which  might  change  the 
course  of  war.  Poor  Wilbur  Wright  died  before  the 
United  States  entered  the  war,  but  after  the  European 
war  began  he  expressed  himself  in  holy  horror  at  the 
ungodly  use  to  which  their  invention  had  been  applied. 
It  is  to  be  observed  that  in  1909  the  International 

Peace  Society  had  awarded  them  bronze  medals. 
*  *  *  This  reminds  me  that  the  two  brothers  were 

really  team  workers.  If  you  asked  Wilbur  Wright  about 

some  point  in  flying-machine  construction  he  would 

answer,  "I  would  want  to  consult  with  my  brother 
Orville  before  reaching  a  conclusion  on  that  subject," 
and  if  you  would  consult  Orville  Wright  about  some 
point  in  flying-machine  construction  he  would  answer, 

"I  will  have  to  see  my  brother  Wilbur  about  that." 
*  *  *  Another  side  of  the  question  of  recognition 

comes  to  me.  One  summer  day  in  the  late  seventies  I 
was  lying  on  the  grass  with  George  H.  Corliss  on  the 
terraces  in  the  shop  yard,  and  he  had  been  reviewing 
to  me  the  history  of  the  Corliss  engine.  He  said  to 

me,  "Mr.  Chordal,  do  you  know  anything  about  the 
Montyon  prize?"  I  answered  that  all  I  knew  was  that 
it  was  a  prize  given  in  France  for  extraordinary  accom- 

plishments. He  gave  a  peculiar  sort  of  a  whistle  and 
a  boy  sprung  out  of  the  oflSce  and  Mr.  Corliss  said, 

"Boy,  Mr.  Rainsford."  Mr.  Rainsford  was,  I  believe, 
the  secretary  of  the  company  and  was  Mr.  Corliss 
right-hand  man.  Mr.  Rainsford  came  out  of  the  office 

and  Mr.  Corliss  said,  "Mr.  Rainsford,  the  Montyon 
prize."  Mr.  Rainsford  went  to  the  office  and  returned 
with  a  formidable-looking  engrossed  parchment  which 
he  handed  to  Mr.  Corliss  and  then  departed.  Imme- 

diately there  was  the  whistle,  and  the  boy,  and  the 

order,  "Boy,  Mr.  Rainsford."  Rainsford  approached 
and  Mr.  Corliss  said,  "Rainsford,  the  bag  of  gold." 
Mr.  Rainsford  disappeared  into  the  oflUce  again  and 

came  out  and  approached  us  with  a  chamois-skin  bag 
full  of  gold  and  hied  himself  to  the  office  again.  Then 
Mr.  Corliss  handed  me  the  document  and  the  bag  of 

gold  and  said,  "Mr.  Chordal  do  you  read  French?" 
I  answered  that  I  did  not,  and  there  was  again  the 

whistle,  and  again  the  boy,  and  again  the  order,  "Boy, 
Mr.  Rainsford."  Mr.  Rainsford  again  approached  and 
Mr.  Corliss  said,  "Rainsford,  translate  this  for  Mr. 
Chordal." 
*  *  *  The  document  was  an  award  to  George  H. 

Corliss    for    some   masterly    invention    advancing    the 

mechanical  arts.  Mr.  Corliss  untied  the  bag  and  dumped 
the  gold  into  my  hat  and  we  took  a  good  look  at  it 
and  then  he  put  it  back  in  the  bag.  He  asked  what  I 
thought  of  it  and  I  said  that  I  thought  well  of  it 
and  I  hoped  that  I  would  live  long  enough  to  have 
somfithing  of  that  kind  said  about  me.  Then  he  said, 

"Look  at  the  date.  Do  you  know  When  I  got  up  my 
engine?"  I  answered  that  I  believed  it  was  in  about 
1859.  Then  he  said,  "It  has  taken  that  French  Society 
20  years  to  find  out  that  I  have  done  anything."  He 
whistled  again;  the  boy  approached.  "Boy,  Mr.  Rains- 

ford." Mr.  Rainsford  approached,  and  Mr.  Corliss  said, 
"Rainsford,  take  the  Montyon  prize  away." Very  respectfully, 

Chordal. 

French  Women's  War-Service  Costume 
The  costumes  for  women  workers,  herewith  shown, 

will  no  doubt  interest  those  employing  or  about  to 
employ  female  help.     This  is  the  type  of  dress  that  is 

FRE.XCH   WOMEN'S   U.XIFORM 

worn  by  the  women  in  the  National  Projectile  Factory 
of  France. 
The  group  is  a  mother  and  her  two  daughters. 

Incidentally,  it  may  be  stated  that  they  are  all  capable 

machine  operators  and  are  now  working  on  American- 
made  Gisholt  turret  lathes,  which  should  convince  those 
who  are  hesitating  that  it  is  possible  for  women  to 
operate  the  heavier  types  of  machine  tools  as  well  as 

the  lighter  ones. 
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Present  Practice  in  Thread-Gage  Making^ By  frank  0.  WELLS 
President  of  the  Greenfield  Tap  and  Die  Corporation,   Greenfield.    Mass. 

Many  difficulties  are  experienced  by  manufac- 
turers of  thread  gages  in  their  efforts  to  maintain 

accuracy  and  standardization  and  at  the  same 

time  meet  the  demands'  of  increased  production. 
The  process  of  cutting  threads  in  the  lathe  re- 

quires expert  manipulation.  Errors  in  the  lead 
screw  should  be  corrected  and  a  good  cutting 
tool  correctly  held  is  essential.  Approved  meth- 

ods of  thread  lapping,  grinding  and  testing  are 
described.  The  question  of  tolerances  is  im- 

portant. Unreasonable  and  useless  accuracy  of 
gage  tolerance  complicates  the  making  and  in- 

creases the  cost  of  thread  gages.  The  author 
recommends  a  set  of  values  for  medium  toler- 

ances. The  figures  are  not  too  close  and  are 
offered  as  applicable  in  most  practical  cases. 

THE  manufacture  of  thread  gages  brings  in  all 
the  difficulties  of  any  thread  product  multiplied 
according  to  the  degree  of  accuracy  required. 

The  usual  methods  of  making  threads  must  therefore 
be  refined  and  improved,  and  at  the  same  time  standard- 

ized for  manufacturing  purposes.  The  maintenance 
and  development  of  good  methods  of  gage  manufacture 

FIG.    1,      LEAD-ADJUSTING    ATTACHMENT   FOR   LATHE 

are  also  affected  by  the  same  disturbances  that  affect 
all  manufacturers  these  days,  including  unevenness  in 
steel  material,  delays  in  shipments  and  in  machine 

arrivals  after  orders  are  placed,  and,  m.ost  of  all,  diffi- 
culties with  labor. 

To  maintain  and  even  to  increase  the  accuracy  and 
standardization  of  product,  as  is  specially  demanded,  is 
no  easy  ta.sk,  but  it  is  being  done  by  paying  careful 
attention  to  the  troublesome  points. 

Given  the  blank  for  a  thread  plug  gage,  centered  and 
turned,  the  real  trouble  begins  with  chasing  the  thread. 
A  lead  screw  should  be  as  accurate  as  the  product  to 

be  turned  out  by  it.  Errors  in  lead  screws  are  of  two 
kinds — errors  in  lead  over  a  considerable  length  of  the 
screw,  and  local  errors  from  thread  to  thread.  If,  as  is 
often  the  case,  the  lead  screw  was  made  from  ordinary 
work  instead  of  for  precision  work  its  lead  or  pitch  will 
be  irregular  to  a  greater  or  less  extent.  The  total  de- 

viation of  the  lead  screw  must  then  be  determined,  and 
the  lead-adjusting  attachment.  Fig.  1,  set  to  give  the correct  compensation. 

The  thread  cut  on  a  soft  gage  must  always  be  slightly 
different  from  standard  or  finished  pitch  by  an  amount 
equal  to  the  expected  change  during  hardening.  This 
correction  must  also  be  made  by  the  lead  variator. 

Adjusting  attachments  like  that  in  Fig.  1  compensate 
fairly  well  for  errors  in  the  lead  screw  which  are  con- 

stant at  any  part  of  its  length.  They  do  not,  however, 

take  care  of  the  trouble  of  "high  and  low"  threads.  In 
lathes  used  for  thread-gage  chasing  the  lead  screw 
ought  to  be  well-nigh  perfect  from  thread  to  thread, 
and  the  ways  of  the  lathe  should  be  scraped  accurately 
parallel  and  level  so  that  the  head  and  tail  centers  will 
be  in  line. 

Given  a  fairly  good  lead  screw  the  next  mechanical 
necessity  is  a  good  cutting  tool  correctly  held.  Such 
tools,  with  removable  cutting  blades,  are  shown  in  Figs. 
2  and  3,  one  for  inside  and  the  other  for  outside  chasing. 

1 
w 

•Presented  at  the  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers,  in  December.  1918,  at  29  West  39th  St.. 
New  York. 

FIG.   2.     TOOL  FOR  INSIDE  CHASING 

It  is  a  question  whether  a  single  cutting  tool  or  a  multi- 
ple-toothed chasing  tool  is  better  for  this  work.  The 

fixture  for  grinding  the  cutting  points  is  also  shown  in 

Fig.  4. The  threading-tool  blades  in  Figs.  2  and  3  are  made 
to  cut  on  a  20-deg.  clearance  angle.  This  clearance 
angle  makes  the  actual  included  angle  of  the  tool  blade 
normal  to  the  straight  cutting  edge  of  the  tool  blade  63 
deg.  and  8  min.  The  thread  groove  cut  by  a  proper 
threading  tool  should  preferably  be  from  15  to  30  min. 
sharp  in  order  to  facilitate  the  lapping  operation.  For 
all  ordinary  United  States  Standard  pitches  the  thread- 

ing-tool blade  is  set  with  its  axis  at  right  angles  to  the 
axis  of  the  gage.  It  is  only  for  Acme  or  similar  very 
coarse  thread  work  that  it  is  necessary  to  incline  the 
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FIG.  3. 

FIG.  4.    FIXTURE  TO  SHARPEN  TOOLS  USED  FOR  CHASING 

threading  blade  to  a  line  parallel  to  the  helix  angle  of 
the  gage  being  threaded.  When  this  helix  angle  is  very 
steep  it  is  necessary  to  modify  the  included  angle  of 
the  cutting  edge  so  that  the  angle  cut  on  a  plane  with 
the  axis  of  the  gage  will  be  as  required  by  specification. 
A  clearance  channel  is  universally  acknowledged  de- 

sirable in  a  thread  gage  so  that  no  chip  lodging  in  the 
gage  will  bind  between  the  gage  and 
the  thread  crest  of  the  tested  thread 
and  give  a  mistaken  impression  of  a 
close  fit. 

There  is  great  difficulty  in  getting 
men  who  are  good  at  threading.  Good 
threaders  seem  to  be  born,  not  made. 
The  work  requires  a  combination  of 
brain,  mechanical  ability,  sensitive 
touch  and,  above  all,  patience.  Some 
otherwise  good  mechanics  can  never 
make  good  threaders.  A  green  man 
with  a  phlegmatic  temperament  is  a 
likely  candidate  for  development.  Few 
girls  can  be  developed  into  handling 
fine  threading — it  requires  just  a  little 
more  mechanical  sense  than  any  appreciable  num- 

ber have  had  time  to  acquire.  The  Government  should 

be  careful  about  taking  men  from  gage-threading 
lathes,  especially  when  on  the  same  day  another  branch 
of  the  Government  may  send  an  urgent  appeal  to  in- 

crease or  even  double  the  production  of  gages. 
With  good  men,  fair  lathes,  the  best  cutting  tools  and 

the  exercise  of  constant  care,  threading  of  gages  down 
to  a  limit  of  accuracy  which  falls  within  the  variations 

due  to  hardening  can  be  accomplished.  If  a  perfect  con- 
tour of  thread  and  perfect  angle,  lead 

and  walls  could  be  obtained  when 
threading  in  a  lathe  it  would  not  be 
necessary  to  leave  more  than  0.0002  to 

0.0006  in.  over  size,  knowing  that  hard- 
ening would  increase  this  to  from 

0.0015  to  0.0020  in.  Due  to  irregular 
swelling,  shrinking  and  warping  from 
thread  to  thread  in  the  hardening, 
however,  a  certain  amount  of  stock 
must  be  left  on  so  that  no  point  of 
the  gage  will  be  distorted  outside  of 
the  limits  of  the  metal.  If  the  thread, 
for  instance,  should  take  a  quirk  to 
the  right  so  that  its  center  line  was 
displaced  at  the  top  of  the  crest  by 
0.0009  in.  and  the  metal  had  been 
left  0.0015  in.  larger  than  finished  size 
the  reduction  to  finish  could  be  made  Fia. 

and  still  leave  a  complete  crest.  Since  a  margin  must 
be  left  for  the  vagaries  of  hardening,  the  necessary 
tolerance  in  lathe  threading  can  probably  be  obtained 
by  the  precautions  noted. 

Formerly  it  was  common  practice  to  make  the  outside 
diameter  of  limit  plug  thread  gages  uniformly  oversize 
in  direct  proportion  to  the  oversize  of  pitch  diameter. 
This  practice  was  wrong  because  of  the  danger  of  the 
maximum,  or  no-go,  plug  forming  contact  on  the  outside 
diameter  of  the  tapped  hole  and  yet  giving  no  indication 
of  the  actual  size  of  hole  on  the  pitch  diameter  or  the 
thread  walls. 

In  view  of  the  go  and  no-go  plugs  being  over  basic, 
or  maximum,  screw  size  they  should  both  be  provided 
with  a  minus  tolerance  below  the  minimum  tapped-hole 
outside  diameter  in  order  that  the  gage  will  positively 
check  the  angular  diameter.  This  can  be  done,  since 
there  is  no  danger  of  the  screws  forming  contact  with 
the  outside  diameter  of  the  tapped  hole. 

Manufacturing  Government  or  priority  war  orders 
marked  "Rush"  entails  some  trouble  in 
that  the  orders  cannot  be  scheduled  in 
the  most  efficient,  sensible  and,  in  the 
end,  speediest  way.  There  is  really 
no  reason  why  all  orders  calling  for 
the  same  outside  diameter  and  same 
length  over  all  should  not  be  grouped 
in  turning,  and  in  this  way  enable  the 
operator  to  run  enough  blanks  through 
so  as  to  cover  the  orders  for  various 

pitches.  Again,  in  the  thread-lathe 
room  gages  of  the  same  number  of 
threads  per  inch,  but  differing  by  one 
or  two  thousandths  in  pitch  diameter, 
could  be  chased  out  as  members 
of  the  same  group.  They  could 

be  run  through  with  one  setup  of  the  lathe  and 
save  on  the  average  30  per  cent,  of  the  cost  of  the 
same  orders  ungrouped.  Since  small  similar  orders  like 
this,  varying  only  by  differentials,  constitute  about  half 
of  the  output  of  the  gage  factory  such  a  grouping  would 
save  about  one-sixth  of  all  of  the  expense  of  the  de- 

partment as  conducted  under  present  methods. 
The  reason  that  this  cannot  be  done  now  is  that 

when  a  rush  priority  order  for  say  two  i\-in.  24-thread 
gages  comes  in  it  has  to  be  routed,  started,  put  through 

TOOL  FOR  OUTSIDE 
CHASING 

6.     THREAD  PLUG  GAGE  LAPPING  MACHINE 
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FIG.  6.   DOUBLE  LAPPING  MACHINE 

and  finished  at  once.  Then,  if  the  next  Al  priority 
order  is  for  eight  pieces  of  3-in.  eight-thread  gages, 
these  must  immediately  follow,  without  waiting  for 
another  small  size  which  might  be  done  with  the  same 

setting  of  the  lathe  and  which  perhaps  is  equally  im- 
portant but  which  happened  to  come  in  a  little  later. 

If  a  batch  of  the  same  size  were  put  through  all  at 
once  so  much  time  would  really  be  gained  that  the 
succeeding  orders  meanwhile  sent  in  by  the  Government 
would  be  done  considerably  sooner  in  the  long  run  and 
the  Government  be  much  the  gainer  in  aggregate  time. 

Accurate  micrometers  or  gages  should  be  constantly 
used  over  all  parts  of  the  thread  while  in  process,  and 
accurate  lead  testers  and  gages  should  be  constantly 
on  hand  in  the  workroom  itself. 

The  hardening  question  has  always  been  the  bane 
of  threading.  A  series  of  tests  made  some  time  ago 
by  laboratories  of  manufacturing  firms  throughout  the 
country  demonstrated  that  threading  on  taps  and  dies 
can  be  got  down  to  any  reasonable  limit  of  accuracy, 
but  this  is  not  true  of  hardening.  The 

inaccuracies  in  taps  and  dies  manu- 
factured by  quantity  methods  in  gen- 

eral appear  after  hardening  and  are 
not  present  in  the  soft  product.  The 
same  is  true  of  gage  threads,  only  the 
error  in  this  case  is  of  more  im- 

portance on  such  fine  work. 
During  the  process  of  hardening 

there  is  in  the  majority  of  cases  an 
increase,  or  swelling,  in  diameter  and 
a  shrinkage  in  length,  resulting  in  a 
shortening  of  lead,  but  the  extent  to 
which  this  occurs  will  vary  in  dif- 

ferent pieces.  Even  with  the  quench- 
ing bath  and  the  temperature  of  the 

furnace  kept  uniform  the  swelling  in 

diameter  in  one  set  of  duplicate  sam- 
ples of  about  an  inch  in  diameter 

varied  from  0.0008  to  0.0024  in.  and 
the  lead  error  varied  from  0.0005  to 
0.0025  in. 

The  only  way  to  control  this  is  to 
find  a  heat  treatment  and  a  quenching 
bath  that  will  always  give  the  same 
expansion  and  contraction  under 
standardized  methods  of  working  and 

dipping,  then  see  thai  the  handlinjr 
methods  actually  are  standardized. 
And  not  only  must  uniform  handling 
methods  be  followed,  but  the  steel  must 

be  of  uniform  quality.  For  this  rea- 
son it  is  necessary  to  have  a  supply  of 

steel  from  which  any  piece  may  be 
taken  and  relied  upon  to  act  like  every 
other  piece.  If  such  steel  cannot  be 
secured  from  the  steel  men  it  is  advis- 

able to  get  the  most  uniform  brand 
available  and  then  standardize  it  still 
more  by  heat  treatment. 
In  general  the  best  hardening 

method  adaptable  for  gages  can  be  de- 
scribed as  follows:  Ascertain  the  low- 

est heat  which  will  give  the  proper 
depth  of  carbonization  in  a  reasonable 

time;  next  ascertain  the  heat  at  which  the  gage  will 
properly  harden  upon  quenching  and  maintain  these 
two  features  within  the  closest  possible  limits 
of  uniformity.  What  has  been  said  previously  regard- 

ing the  brand  of  steel  will  remain  true. 
If  the  lathe  work  has  been  done  correctly  and  the 

hardening  without  distortion  the  thread  can  be  smoothed 
to  a  finish  by  lapping  off  not  much  more  than  0.0002 
in.  Under  ideal  conditions  this  would  be  the  amount 
of  oversize  that  would  be  specified  for  gages  coming 
into  the  lapping  room.  A  much  neater  and  quicker  job 
of  cleaning  the  thread  to  size  could  then  be  done,  and 
the  cost  of  lapping  would  go  down. 

However,  not  only  excessive  oversizes  but  distorted 
pieces  come  into  the  lapping  room.  The  lapping  process 
can  to  a  certain  extent  take  out  these  inequalities  as 
well  as  smooth  the  surface  of  the  chased  thread.  It 
should  be  emphasized  that  the  lapping  process  is  not 
for  this  purpose  and  that  every  correction  that  has  to 
be  made  in  the  lapping  costs  excessively  and  slows  up 

FIG.   7.      BINGHAM-POWELL   LEAD-TESTING    MACHINE 
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FIG.    8.      MACHINID    FOR    TESTING    PITCH 

the  other  work.  Lapping  should  not  be  depended  upon 
to  do  correcting,  but  the  threading  should  be  in  correct 
shape  before  reaching  the  lapping  room. 

If  the  angle  of  the  thread  is  slightly  too  wide  or 
narrow  or  tipped  to  one  side  a  skillful  lapper  can  correct 
it.  If  the  lead  is  a  trifle  too  long  or  short  the  lap 
can  take  it  back  to  the  proper  length  by  wearing  the 
surface  off  on  one  side  or  the  other  of  each  thread.  If 
the  pitch  diameter  is  too  large  it  can  be  worn  down. 
But  there  is  a  limit  to  the  amount  that  can  be  worn 

off  by  hand-applied  friction,  using  the  general  form 
of  thread  as  a  guide,  and  still  retain  an  accurate 
contour.  It  is  practicable  to  take  off  a  total  of  0.0015 
by  lapping  without  spoiling  the  shape  if  it  is  done 
carefully  on  only  one  gage.  Therefore,  allowing  part 
of  the  overstock  for  smoothing,  if  the  errors  are  not 
cumulative  or  all  in  the  same  direction  it  is  possible 
in  lapping  out  0.0015  in.  oversize  in  diameter  to  take 
care  of  an  error  of  0.0005  in.  in  lead  and  15  min.  one 

way  or  the  other  in  the  angle. 
Two  forms  of  lapping  machine  for  thread  plug  gages 

are  shown  in  Figs.  5  and  6.  In  the  best  plug-lapping 
machines  the  plug  is  mechanically  rocked  back  and 

forth  through  a  fraction  of  a  revolution  while  the  oper- 
ative holds  the  lap  still  in  one  hand,  encircling  the  plug. 

Since  the  operative  might  as  well  be  using  both  hands 

a  double-ended  machine  is  provided.  Fig.  6. 
Soft-steel  laps  are  most  easily  chased  out  smoothly 

and  are  the  most  durable.  Some  prefer  cast-iron  laps, 
however.  The  lap  is  an  important  part  of  the  work 
and  must  be  threaded  more  accurately  than  the  gage 

which  it  is  to  correct.  Flour  of  emery 
makes  the  most  satisfactory  lapping 
medium  for  thread  gages,  particularly 

for  lapping  the  thread  walls.  Fifteen- 
minute  carborundum  is  satisfactory 

for  lapping  outside  diameters.  Sperm 
oil  makes  the  most  satisfactory  me- 

dium for  carrying  the  abrasive,  chiefly 
because  of  its  non-gumming  quality 
and  at  the  same  time  having  more  body 

than  kerosene  which  is  quite  common- 
ly used.  As  a  thread  gage  can  be  no 

better  than  the  lap  which  finished  it, 
it  stands  to  reason  that  laps  must  be 

made  as  accurately  as  possible;  there- 
fore to  get  the  most  use  out  of  a  lap 

the  threaded  work  that  is  ultimately  to 
be  lapped  must  also  be  made  accurately. 

It  is  not  profitable  to  leave  any  more  corrective  work  for 
the  lap  to  do  than  can  be  avoided.  As  the  lap  is  of 
soft  material  very  little  pressure  applied  in  a  false 
direction  will  be  sufficient  to  ruin  it.  Girls  may  be 
used  on  lapping  if  those  with  level  heads  and  the 
requisite  sense  of  touch  are  selected. 

Inspection  instruments,  including  a  sufficient  number 
of  gages,  a  projection  apparatus,  and  micrometers 
should  be  on  hand  in  the  lapping  room  for  the  use 
of  all  employees,  who  should  be  trained  to  use  them 
and  to  interpret  the  measurements. 

Grinding  out  inaccuracies  in  large-sized  threads  is 
more  expeditious  and  cheaper  than  lapping  them  out. 
Grinding  threads  becomes  difficult,  costly  and  imprac- 

ticable, however,  below  a  certain  minimum  size,  in 
general,  for  the  following  reasons: 

In  grinding  out  a  V-thread  as  near  as  feasible  down 
to  the  theoretical  triangular  point,  as  is  done  in  thread 
gages,  there  is  intensified  friction  on  the  delicate  edge 
of  the  wheel,  and  it  wears  away  very  quickly.  It  could 
not  be  used  at  all  were  it  not  that  the  extreme  edge  of 
the  wheel  does  not  have  to  be  maintained  absolutely sharp. 

On  all  practicable  manufactured  screw  threads  upon 
which  the  gage  is  to  be  used,  whether  United  States 
Standard,  International  or  Whitworth,  at  least  the  top 
eighth  of  crest  is  flattened  or  rounded  off.  Therefore, 
although  the  profile  of  the  gage  thread  must  be  kept 
accurately  straight  along  seven-eighths  of  the  wall,  the 
remaining  eighth  in  the  extreme  root  can  be  allowed  to 
become  a  little  rounded  off,  since  it  will  not  engage  any 

FIG.   9.     PROJECTION  LANTERN  FOR  CHECKING  SILHOUETTE  OF  THREAD 
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FIG.  10.     PROJECTION  MACHINE  FOR  CHECKING  CONTOUR 
OF  THREAD 

part  of  the  thread,  but  will  be  used  as  a  clearance 
space.  Now  an  eighth  of  a  large  pitch  on  a  large 
diameter  gives  the  wheel  edge  considerable  margin  for 
wear.  The  absolute  length  of  this  margin  decreases 
toward  the  point  in  proportion  as  the  pitch  from  thread 
to  thread  decreases,  and  soon  the  point  is  reached  where 
the  allowable  eighth  margin  at  the  edge  of  the  wheel 
wears  away  too  fast  for  practicable  replacement  of 
wheels.  One  wheel  should  do  at  least  one  complete  gage 
before  needing  to  be  trued  at  all,  since  the  wheel  cannot 
be  taken  out  and  put  back  in  the  same  place  with  any 
success.  This  margin  of  wear  on  the  wheel  is  now 
generally  reached  at  a  pitch  of  16  threads  to  the  inch, 

so  that  most  gages  below  {).-m.  pitch  diameter  have 
at  present  to  be  lapped  out   instead   of  ground. 

There  are  other  difficulties  in  the  way  of  grinding 
small  threads.  On  the  average  the  best  thread-grinding 
wheel  is  about  No.  150. H,  as  we  find  in  our  own  work. 
For  the  grinding  process  from  0.003  in.  to  0.008  in. 
of  stock  should  be  left  on  a  thread  gage  to  enable  the 
operative  to  set  his  wheel  in  the  center  of  the  thread 
by  adjustment  and  trial  and  also  to  permit  him  to  correct 
inequalities  in  lead,  angle  or  diameter  due  to  hard- 
ening. 

Out  of  0.003  in.  of  stock  he  can  increase  or  decrease 

the  lead  by  0.001  in.  if  the  angle  is  already  correct. 
Similar  corrections  in  the  other  dimensions  may  be 
effected.  Work  coming  from  the  grinding  room  is  then 
lapped  smooth  before  it  goes  to  the   inspection  room. 

Inspection  in  gage  manufacture  assumes  an  im- 
portance that  it  has  in  hardly  any  other  branch  of  work. 

This  is  still  more  true  of  thread  gages.  The  many 
dimensions  that  are  on  an  apparently  simple  product 
require  close  attention  to  each  separately  and  to  all 
together. 

To  test  the  lead  the  Bingham-Powell  machine  is  a 
good  instrument.  The  method  of  holding  the  gage,  the 
micrometer  wheel  and  vernier  and  the  electric  telltale 
that  indicates  proper  contact  of  the  measuring  fingers 
and  the  thread  are  shown  in  Fig.  7. 

A  testing  machine  fitted  up  with  a  slide  rest  in 
parallel  so  that  only  two  wires  are  necessary  is  good 
for  measuring  pitch  diameter  by  aid  of  a  micrometer 
reading.  This  machine  is  provided  with  two  removable 
tables,  one  for  large  work  and  one  for  small.  Fig.  8. 
To  test  the  micrometer  a  set  of  Johansson  blocks  should 
be  on  hand,  and  finally  to  resolve  immediately  any 
doubts  one  might  have  as  to  the  accuracy  of  a  particular 
block  or  measurement  a  good  measuring  machine  should 
be  on  hand.  Tenths  and  hundredths  of  thousandths  are 
elusive  things,  almost  imaginary,  impalpable  and  in- 

visible. A  man  traveling  down  among  them  and  coming 
upon  any  doubt  in  his  own  mind  as  to  his  exact  location 
is  like  a  man  lost  in  a  wood,  and  it  is  necessary  to 
follow  the  old  prescription  of  wise  travelers  to  always 
carry  two  compasses  or  two  watches.  If  one  is  assailed 
by  a  sudden  doubt  that  one  may  be  wrong,  look  at 
the  other.  If  they  both  say  the  same  thing,  one  feels 
that  it  is  a  million  to  one  that  they  are  both  right 
and  he  can  go  ahead. 

To  examine  the  contour  of  the  thread,  its  angle, 
root,  crest  and  smoothness  of  wall  a  projection  machine. 
Figs.  9  and  10,  is  the  only  proper  thing.  It  gives 
an  enlarged  silhouette  of  the  thread,  which  speaks 
for  itself,  for  the  profile  can  be  compared  with  pattern 
gages  held  upon  the  screen  as  in  the  illustration.  The 
silhouette  can  also  be  photographed  for  transmission 
to  a  customer  by  inserting  a  film  or  plate  instead  of 
the  ground  glass.  Mechanism  is  provided  for  holding 
the  gage,  for  focusing  it  and  for  turning  it  to  the 
helix  angle  so  as  to  get  a  symmetrical  projection  of  the 
walls. 

Sulphur  casts  of  female  threads  can  be  taken  in  quick 
time  and  at  small  cost,  and  the  contour  examined  in 
the  same  quick  way.  The  method  of  pouring  the  melted 
sulphur  into  a  molding  frame  held  against  part  of  the 
thread  so  as  to  get  enough  of  it  to  give  contour  and 
lead  is  shown  in  Fig.  11. 

A  great  difficulty  in  the  manufacture  of  thread  gages 
is  the  unreasonable  and  useless  accuracy  of  gage 
tolerance  and  wear  allowance  sometimes  requested  by 
purchasing  firms.  When  a  tolerance  of  0.0002  in.  is  set 

on  a  gage  specification  it  should  mean  that  the  cus- 

FIG.   11. 
MACHINE   FOR   INSPECTING   FEMALE-THREAD 

TOLERANCE  ON  GAGES 
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tomer's  tolerance  on  product  is  as  close  as  0.001  in. 
If  the  purchaser's  manufacturing  tolerance  is  any 
broader  than  that  there  is  no  use  in  keeping  the  gage 
so  close.  A  0.0002-in.  error  would  be  lost  in  the  com- 

parison. In  order  to  facilitate  the  making  and  to  lessen 
the  cost  of  thread  gages  it  is  well  to  allow  quite  liberal 
tolerances  in  their  manufacture,  and  we  recommend  the 
following  as  being  applicable  for  most  cases  where 
medium  tolerances  are  allowed  on  product:  From  4  to 
6  pitch  allow  a  tolerance  of  0.0006  in.;  from  7  to  18 
pitch  allow  a  tolerance  of  0.0004  in.;  from  20  to  28 
pitch  allow  0.0003  in.;  from  30  to  80  pitch  allow 
0.0002  in. 

Checking  the  Effective  Size 

The  foregoing  applies  to  master  gages.  For  inspec- 
tion gages  the  tolerances  would  be  slightly  wider,  and 

would  begin  where  the  master  inspection  gage  toler- 
ances leave  off.  These  would  be  as  follows:  From  4 

to  6  pitch  a  tolerance  of  0.0009  in.;  from  7  to  10 
pitch,  0.0006  in.;  from  11  to  18  pitch,  0.0004  in.;  from 
20  to  28  pitch,  0.0003  in.;  from  30  to  40  pitch,  0.0003 
in.;  from  44  to  80  pitch,  0.0002  in. 

All  of  the  foregoing  tolerances  would  be  applied  plus 

in  the  case  of  go  male  gages  and  no-go  female  •  gages, 
and  minus  on  no-go  male  and  go  female  thread  gages. 

The  plus  and  minus  tolerances  given  apply  to  pitch 
diameters  of  all  thread  gages  and  also  to  root  or 
core  dies  of  templets  or  female  thread  gages. 

The  maximum,  or  go,  templet  gage  represents  the 
maximum  or  basic  screw,  and  its  manufacturing  toler- 

ances should  be  minus  on  pitch  diameter  and  root 

diameter.  The  minimum,  or  no-go,  templet  should  be 
made  to  plus  tolerances  with  an  extra  plus  allowance 
on  the  root  diameter,  which  will  insure  this  gage  really 
checking  the  effective  size  of  the  screw. 

There  is  no  need  for  a  manufacturer  to  require  every 
gage  made  to  the  finest  point  possible  if  he  would  not 
want  to  hold  himself  to  the  corresponding  tolerance  in 
his  own  product.  People  sometimes  do  not  stop  to 
think  that  to  measure  dovra  to  0.0001  in.  one  mu.st  use 

exquisite  care  as  to  cleanliness,  vibration  and  control 
of  temperature  between  master  and  part.  A  change 
of  a  few  degrees  in  temperature,  etc.,  will  add  a  couple 
of  tenths  to  a  fairly  small  piece  without  warning. 

The  wear  and  adjustment  tolerance  on  a  gage  should 
be  coarse  or  fine  on  a  sliding  scale  according  to  the 

manufacturer's  tolerance  on  his  product.  If  a  tolerance 
of  0.0002  in.  is  really  necessary,  all  well  and  good;  but 

if  it  should  not  be  necessary  it  slows  down  gage  pro- 
duction too  much  to  be  at  all  popular. 

An  Improvised  Tumbling  Barrel 
By  E.  Amos 

On  a  recent  expedition  in  search  of  ideas  the  writer 
(to  whom  ideas  do  not  come  naturally  as  to  some  more 
fortunate  individuals)  saw  what  to  him  was  a  new 

departure  in  the  way  of  tumbling  "barrels." 
A  part  of  a  certain  shop's  product  is  comprised  of 

small  pins,  studs  and  special  rivets  which  are  made 
principally  on  automatics,  these  pieces  being  afterward 
tumbled  in  sawdust  for  the  double  purpose  of  cleaning 
them  and  of  removing  any  small  burs  and  ragged  edges 
that  may  be  left  by  the  cutting  tools. 

Because  of  the  small  size  of  the  parts  it  would  be 
impracticable  to  use  any  commercial  size  of  tumbling 
barrel,  as  a  lot  of  1000  or  even  5000  pieces  would  be 
so  insignificant  in  bulk  as  to  be  lost  or  overlooked  in 

such  a  barrel;  it  was  therefore  up  to  the  master- 
mechanical  mind  to  provide  a  substitute,  and  the  cut 
and   following  description  show  how  he  did  it. 
A  pedestal  that  was  part  of  a  discarded  machine 

was  used,  which  had  two  bearings  at  the  top  for  a 

small  horizontal  shaft.  The  shaft  is  perhaps  -^j,  or 
\^  in.  in  diameter  and  has  at  one  end  a  pulley  for  the 
driving  belt  and  at  the  other  a  cast-iron  flange  3  or 
4  in.  in  diameter.  The  hubs  of  pulley  and  flange  serve 
as  collars  against  their  respective  bearings  to  prevent 
undue  end  movement  of  the  shaft. 

To  the  flange  is  attached,  open  side  outward,  an 

ordinary    rectangular    wooden    box — not   just    any    old 

A  TUMBLING  "JARREL" 

box,  for  it  must  be  just  right  in  dimensions,  but  one 
that  can  be  built  by  anybody  with  a  saw,  a  hammer, 

some  nails  and  a  few  minutes'  spare  time. 
The  "inner  chamber"  of  this  apparatus  is  an  earthen- 

ware crock,  or  jar,  of  the  kind  whose  habitat  is  the 
eastern  end  of  Massachusetts,  and  whose  life  is  usually 

dedicated  to  holding  "Boston  baked"  while  in  the  oven. 
The  wooden  box  before  mentioned  is  made  of  just  the 
right  size  to  receive  the  jar  without  allowing  it  any 
room  to  move  or  shake  about. 

With  the  charge  in  the  jar  the  latter  is  set  in  an 
upright  position  in  the  box,  a  swinging  strap  pivoted 
on  the  sides  of  the  box  is  let  down  and  a  wooden  wedge 
inserted  to  prevent  the  jar  from  working  out,  the  belt 

is  put  on  the  driving  pulley  and  the  "barrel"  turns 
merrily  end  over  end  as  long  as  desired. 

The  work  cannot  get  out  of  the  jar,  for  the  end 

of  the  close-fitting  box  keeps  the  cover  on,  and  the  jar 
cannot  get  out  of  the  box  as  the  only  open  side  is  closed 
by  the  strap  and  there  is  no  real  tendency  for  the 
jar  to  get  out  that  way,  anyhow. 

To  recharge  the  barrel,  stop  the  box,  turn  the  jar  to 
an  upright  position,  swing  up  the  strap,  take  out  the 
jar  and  substitute  a  freshly  filled  one.  The  whole  thing 
can  be  done  by  one  man  in  10  sec.  without  even  taking 
off  the  driving  belt,  as  the  latter  drives  directly  from 
an  overhead  shaft,  no  pulley  being  needed.  Simply 
grasping  the  revolving  box  with  the  left  hand  will  cause 
the  belt  to  slip  while  the  operator  changes  the  jar  with 
his  other  hand. 
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Reasons  for  Consolidating  the  American 
Engineering  Professions 

By  a.  D.  FLINN 
Secretary  of  the  Engineering  Counoll 

THE  organization  of  engineers  in  America  is  cha- 
otic, complex  and  illogical.  As  consequences 

there  are  confusion,  waste,  inefficiency  and  dis- 
satisfaction, which,  however,  are  exaggerated  in  some 

minds.  If  no  associations  existed  it  would  be  relatively 
easy  to  plan  and  create  a  system  of  organization  that 
would  satisfy  demands  much  more  effectively  than  does 
the  present  multiplicity  of  unrelated  societies.  But 
there  have  grown  with  the  years  traditions  and  loyal- 

ties and  prejudices  clustering  about  the  societies  that 
now  are.  An  answer  to  the  problem  thus  created  is  not 
easy.  To  me  the  solution  is  not  obvious,  but  some  prog- 

ress in  the  process  is  now  appearing.  There  must  be 
extensive  consolidations,  more  federation  and  much 
simplification,  each  of  which  demands  elimination.  Steps 
are  being  taken,  or  preparations  made  for  them,  in  vari- 

ous ways  and  places  and  by  a  number  of  agencies.  They 
will  be  accelerated  as  their  benefits  gain  appreciation; 
but  education,  time  and  patience  are  needed  for  attain- 

ing the  goal. 

The  Problems  Confronting  a  Consolidation  Scheme 

What  are  the  present  desirable  limits  to  consolida- 
tion and  federation?  To  what  goal  should  they  tend? 

By  what  methods  and  means  can  they  best  be  brought 
about?  These  and  similar  questions  are  not  being 
answered  conclusively  because  the  necessary  facts  are 
not  in  hand.  We  have  been  muddling  along  in  an  un- 
engineering  fashion,  attempting  to  plan  and  design  and 
specify  without  a  survey.  On  Sept.  12  Engineering 
Foundation  by  formal  vote  proposed  to  make  the  much 
needed  survey  and  preliminary  studies,  the  four  Founder 
Societies  concurring.  Of  the  necessity  for  this  survey 
I  have  been  more  deeply  convinced  with  the  passing 
weeks,  as  I  have  listened  to  ineffective  arguments  and 

to  misstatements  based  on  ignorance  which  can  be  cor- 
rected only  by  the  results  of  the  proposed  survey  of 

engineering  organizations. 
Without  the  enlightenment  of  such  a  survey  it  now 

seems  that  the  following  elements  of  organization  are 
desirable  for  the  engineering  profession  in  America: 
Excepting  possibly  three  or  four  cities  having  large 
numbers  of  engineers  there  should  be  in  each  com- 

munity having  a  sufficient  group  of  technical  men  to  be 
organized  one  organization  that  embraces  them  all. 
Reasons  for  this  are  obvious.  This  organization  may 
be  an  association  of  local  societies  and  sections  of  na- 

tional societies  or  it  may  be  a  society  admitting  to  its 

membership  men  of  all  branches  of  the  profession.  Ex- 
amples of  both  forms  of  organization  exist  in  a  number 

of  places.  Local  organizations  should  have  large  meas- 
ures of  autonomy,  but  should  conform  to  approved  types 

and  standards. 

Logically  the  next  step  in  organizing  would  be  the 
combining  of  these  local  organizations  into  one  or  a  few 

national  societies,  so  that  the  loyalty,  interest,  comrade- 
ship and  activities  naturally  developed  by  the  local 

organizations  would  flow  to  the  national  societies.    But 

at  this  step  the  difficulties  increase.  Many  engineers 
cannot  become  active  members  of  local  organizations 
because  of  distances  from  headquarters;  others  do  not 
desire  local  membership.  If  there  were  only  one  na- 

tional society  many  of  the  difficulties  of  scheming  a 
system  of  organization  would  disappear,  but  there  are, 
and  probably  for  some  years  virill  be,  several  national 
societies  of  importance,  and  in  each  local  organization 
there  will  be  members  of  two  or  more  national  societies. 
A  number  of  plans  have  been  submitted  to  me  for  over- 

coming these  difficulties.  None  is  wholly  acceptable. 
These  problems  lie  at  the  bottom  of  the  tasks  of  the 
committee  on  development  of  the  American  Society  of 
Civil  Engineers  and  of  the  committee  on  aims  and  or- 

ganization of  the  American  Society  of  Mechanical  En- 
gineers and  similar  committees  which  may  be  appointed 

by  other  societies.  Many  engineers  are  giving  them 
earnest  thought. 

There  are  said  to  be  approximately  400  organizations 
of  engineers  in  America  of  various  kinds.  Of  these 

about  one-quarter  are  the  leading  national  societies  and 
their  local  sections.  In  general  the  remaining  societies 
have  no  official  relationship,  excepting  the  associations 
of  local  societies  and  sections  in  a  few  communities. 
Consequently  the  engineering  profession,  before  the 
public  and  Government,  has  no  one  organization  which 
represents  it  as  a  whole,  as  have  the  medical  profession, 
the  lawyers,  the  chemists,  the  architects,  the  Chamber 
of  Commerce  and  even  labor.  In  the  memberships  of 
the  Founder  Societies,  aggregating  35,000  engineers, 
there  have  been  variously  estimated  to  be  only  one-third 
to  one-sixth  of  the  total  number  of  engineers  in  the 
country.    The  engineering  profession  lacks  solidarity. 

Engineers  Have  Exceptional  Facilities 

Not  a  little  of  the  dissatisfaction  voiced  in  various 

quarters  as  to  the  shortcomings  of  the  national  societies 
grows  out  of  ignorance  or  lack  of  apprehension  of  bene- 

fits actually  received.  In  no  small  measure  the  com- 
plainants are  at  fault  in  not  making  better  use  of  the 

facilities  provided  and  the  means  of  information  put 
within  their  reach.  Furthermore  some  important  bene- 

fits of  membership  in  large  technical  societies  are  in- 
tangible and  not  capable  of  definition ;  not  a  few  persons 

overlook  these.  Nevertheless  there  are  causes  for  rea- 
sonable dissatisfaction.  The  societies  are  endeavoring 

to  remove  these  as  they  are  recognized  and  remedies  can 
be  found.  Humanity  and  its  institutions  will  never  te 

wholly  rid  of  dissatisfaction,  and  to  this  ti;uism  en- 

gineers are  no  exception. 
In  this  connection  a  quotation  from  the  presidential 

address  of  Charles  T.  Main  to  the  American  Society 
of  Mechanical  Engineers,  December,  1918,  is  of  interest. 

In  the  Monthly  Bulletin  of  the  American  Institute  of 
Mining  Engineers,  March,  1918,  there  appeared  the  follow- 

ing: "The  vision  dwells  in  the  minds  of  many  that  ulti- 
mately these  four  great  societies,  lightening  the  emphasis 

they  place  upon  their  differences,  may  see  the  time  when, 
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for  the  solidarity  of  the  profession,  for  their  best  interests, 
as  well  as  for  the  increase  of  their  influence  on  the  country 
at  large,  they  may  become  one  great  national  association 
of  engineers.  With  the  gain  in  power  and  prestige  inevi- 

tably following  such  an  aggregation  freedom  for  individual 
development  may  be  achieved  through  divisions  along  the 
lines  of  technical  interests,  which  might  either  follow  the 
present  four  grand  divisions  or  be  more  minutely  subdivided. 
An  organization  of  this  sort  could  and  probably  would  be 
more  strictly  professional  than  any  of  the  four  have  been 
heretofore,  and  through  the  prestige  and  power  of  its  num- 

bers could  establish  standards  of  ethical  conduct  for  its 

members,  violation  of  which  would  bring  grave  consequence." 
This  great  vision  is  worthy  of  the  most  careful  considera- 

tion and  might  be  carried  with  safety  to  a  point  where  the 
national  societies  would  be  gathered  in  under  one  executive 
head,  without  any  one  losing  any  vital  portion  of  its  in- 

dividuality. This  would  be  a  great  step  in  advance  and  per- 
haps as  far  as  we  should  go  for  some  time  to  come. 

Whatever  scheme  of  organization  be  ultimately  se- 
lected it  must  be  flexible,  so  as  to  meet  successfully 

constantly  changing  conditions,  and  it  must  provide  for 
both  technical  and  social  requirements  of  the  member- 

ship while  maintaining  high  standards.  "Social  re- 
quirements" is  here  used  to  mean,  in  addition  to  social 

Intercourse  among  members,  services  of  the  organiza- 
tions to  Government  and  to  the  public  and  services  to 

engineers  individually,  such  as  assistance  in  securing 

engagements  and  better  standing  in  corporate  and  gov- 
ernmental employment.  Technical  and  social  functions 

probably  will  be  best  kept  distinct.  Some  engineers 
even  suggest  separate  organizations,  but  at  present 
prefer  separate  departments  of  one  organization  or  of 
a  federated  group  of  organizations. 

So  far  as  known  none  of  the  leading  organizations 
has  stated  a  definite  policy  on  these  questions.  Opinions 
herein  expressed  are  only  personal.  The  statements  in 
this  paper  are  merely  a  contribution  to  the  general  dis- 

cussion of  this  subject  by  one  who  for  several  months 
has  had  especial  opportunities  for  learning  the  opinions 
of  others  and  gathering  a  little  information. 

The  United  Engineering  Society 

As  regards  the  joint  activities  of  the  American  So- 
ciety of  Civil  Engineers,  the  American  Institute  of 

Mining  Engineers,  the  American  Society  of  Mechanical 

Engineers  and  the  American  Institute  of  Electrical  En- 
gineers the  present  organization  seems  involved,  and 

even  some  members  of  the  governing  bodies  of  these 
societies  have  difficulty  in  keeping  relationships  straight. 
It  is,  however,  not  so  complex  as  some  persons  assume. 
It  may  be  simply  stated  as  follows:  The  four  Founder 

Societies  named  have  joined  in  creating  the  United  En- 
gineering Society  to  hold  and  administer  property  and 

to  perform  other  broad  functions  for  them.  At  their 
request  the  United  Engineering  Society  has  established 
three  departments,  the  Library  Board,  the  Engineering 
Foundation  and  Engineering  Council. 

The  Engineering  Societies  Library  has  possibilities 
for  active  usefulness  to  the  engineering  profession  and 
to  the  industries  of  this  country.  Its  present  passive 
services  are  good  and  of  great  value,  but  the  library  can 
do  much  more.  Funds  are  needed  at  once  for  complete 

recataloging  of  the  books,  for  strengthening  the  col- 
lection of  books  and  for  instituting  new  lines  of  serv- 

ice. The  books  of  the  societies  have  been  brought  to- 
gether, but  they  have  not  yet  been  assembled  as  one 

library.  Never,  except  during  the  war,  has  it  been  so 
important  that  all  useful  recorded  technical  informa- 

tion should  be  fully  and  quickly  accessible  to  engineers 

— not  only  to  those  in  the  New  York  district,  but  also 
to  those  scattered  throughout  the  whole  land. 

The  Engineering  Foundation  now  has  an  endowment 
of  $300,000,  yielding  an  annual  income  of  $15,000.  It 
rendered  vital  financial  assistance  to  the  National  Re- 

search Council  at  the  latter's  inception  in  1916  and 
for  the  year  terminating  in  September,  1917.  That 
council  performed  services  of  great  importance  to  the 
Government  during  the  war.  For  the  future  it  already 
has  in  hand  many  projects.  One  of  the  most  important 
of  these  is  the  promotion  of  industrial  research,  in  which 
the  Engineering  Foundation  is  cooperating.  The  En- 

gineering Foundation  investigated  a  scheme  for  spray 
camouflage  of  ships;  is  conducting  long-time  tests  on 
the  wear  of  gears,  and  is  making  a  research  on  the 
selective  control  of  wireless  communication.  It  has 

offered  to  undertake  a  "survey  of  existing  engineering 
organizations,  and  from  information  thus  developed  to 
formulate  a  series  of  constructive  recommendations 

which  may  be  serviceable  in  guiding  the  further  develop- 
ment of  local  and  national  engineering  organizations 

in  their  relations  to  the  profession  of  engineers,  to  the 

public  and  to  one  another."  Other  projects  are  being 
studied,  but  cannot  yet  be  announced.  Engineering 

Foundation's  policy  is  to  devote  its  energies  and  re- 
sources to  undertakings  of  broad  application,  such  as 

bringing  about  and  stimulating  cooperation  among  ex- 
isting agencies  engaged  in  research  and  outlining  pro- 
grams and  organizations  for  research  in  specific  fields. 

Progress  of  the  Engineering  Council 

The  Engineering  Council,  since  its  organization  meet- 
ing on  June  27,  1917,  has  made  progress  in  exploring 

its  proper  field  of  activity  and  fixing  some  of  its  bound- 
aries. It  has  accomplished  much  useful  but  negative 

work.  In  other  words  its  rejections  have  been  im- 
portant and  have  consumed  much  time.  But  there  are 

also  noteworthy  constructive  achievements  on  the 
credit  side  of  its  records.  During  hostilities  the  council 
rendered  no  small  aid  to  the  Government  through  the 
American  Engineering  Service,  which  procured  thou- 

sands of  engineers  for  the  War,  Navy  and  other  de- 
partments, and  through  the  War  Committee  of  Tech- 

nical Societies,  which  assisted  the  Naval  Consulting 
Board  and  the  Army  General  Staff  in  examining  scores 
of  thousands  of  suggestions  for  naval  and  military  de- 

vices. Through  efforts  of  its  public  affairs  committee 
the  council  aided  in  having  the  military  draft  adjusted 
to  permit  the  continuance  of  training  in  the  engineer- 

ing schools  of  the  vitally  necessary  technical  men. 
Through  the  industrial  affairs  committee  vigorous  op- 

position was  offered  to  "antieflSciency  legislation"  in 
Congress.  Ten  days  after  the  signing  of  the  armistice 
the  Engineering  Societies  Employment  Bureau,  with 
the  four  Founder  secretaries  as  its  board  of  directors, 
was  substituted  for  the  war-time  American  Engineer- 

ing Service.  The  fuel-conservation  committee  acted  in 
a  consulting  capacity  to  the  Fuel  Administration  and 
the  Bureau  of  Mines  in  securing  war  economies,  and  is 
continuing  its  much  needed  services  into  the  era  of 

peace.  The  water-conservation  committee  is  prepared 
to  promote  right,  and  to  oppose  wrong,  national  or  state 
governmental  actions  relating  to  water  power  or  other 
utilization  of  water,  by  supplying  statements  of  facts 
rather  than  joining  in  controversial  support  or  opposi- 
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tion  of  any  particular  measure.  The  license  committee, 
with  members  judiciously  distributed  throughout  the 
country,  is  collecting  information  on  the  licensing  of 
engineers  by  the  various  states  and  is  preparing  to 
render  proper  assistance  in  these  matters  whenever 
needed.  The  patents  committee,  cooperating  with  other 
similar  bodies,  is  preparing  important  action  for  the 
improvement  of  the  patent  law  and  practice.  During 
the  spring  and  summer  the  secretary  visited  groups  of 
engineers  representing  the  local  societies  and  sections 
of  national  societies  in  20  different  cities  from  the  At- 

lantic seaboard  to  the  Pacific  Coast.  In  30  or  more 
communities  local  correspondents  have  been  selected  for 
direct  communication  between  Engineering  Council  and 

engineers  at  distances  from  headquarters.  Further- 
more, important  projects  of  interest  to  all  engineers  are 

in  preparation  and  may  soon  be  announced.  One  of  these 
is  the  formation  of  a  national  service  committee,  which 

is  to  have  an  office  in  Washington  as  the  representative 
of  the  American  engineers  at  the  national  capital. 
All  aims  and  endeavors  of  engineers  through  their 
national  and  local  societies  and  their  joint  in.strumen- 
talities  must  be  pervaded  by  a  sincere  spirit  of  service, 
not  alone  of  one  to  another  but  by  all  to  the  com- 

munity, the  state  and  the  nation.  Such  public  service 
by  engineers,  architects,  chemists,  scientists,  doctors, 
lawyers  and  clergymen  is  our  professional  obligation, 
the  noblesse  oblige  of  a  free  and  democratic  people. 
Each  profession  has  its  distinct  service  to  perform.  In 
each  profession  there  are  big  men  and  small  men ;  each 
must  contribute  according  to  that  which  he  has.  Service 
is  the  only  true  stepping  stone  to  that  eminence  which 
alone  is  worth  attaining.  Greater  opportunities  have 
never  opened  to  American  engineers  than  those  which 
confront  them  in  these  rapidly  passing  years  of  war  and 
reconstruction. 

Unique  Shell-Profile  Turning  Attachment 
By  DONALD  A.  BAKER 

Turning  the  curved  nose  of  projectiles  has 
introduced  to  regular  practice  a  feature  that  in 

the  old  days  was  seldom  encountered — that  of 
turning  a  radius  over  part  of  the  surface  to 
be  finished,  the  curve  of  this  radius  running 
smoothly  into  the  remaining  parallel  portion. 

Many  methods  have  been  devised  for  accomplish- 
ing this  movement,  one  of  which  is  here  appended). 

FOR  turning  the  profile  on  the  nose  of  large-caliber 
shells  no  regular  equipment  is  provided  for  the 
ordinary  engine  lathes.  It  is  therefore  necessary 

for  each  manufacturer  to  provide  special  attachments 
for  this  work  either  in  the  form  of  a  link  of  proper 
length  for  controlling  the  radius  or  of  a  suitably  shaped 
cam  plate.  The  former  is  to  be  preferred  where  the 
profile  consists  of  a  simple  radius,  while  the  latter  will 
be  necessary  if  the  profile  consists  of  two  or  more 
radii  or  is  an  irregular  curve. 

The  attachment  here  shown  is  of  the  link  type,  which 
I  believe  is  unique.  The  design  was  got  out  for  a 
customer  who  desired  a  fixture  that  would  start  the  cut 
at  the  small  end  of  the  shell,  turn  the  radius  up  to  the 

point  where  it  joined  the  straight  side  of  the  shell  and 
then  turn  parallel  until  the  operator  disengaged  the  feed. 

With  a  link  attached  to  a  fixed  member  at  the  back 

of  the  lathe  it  is  necessary  to  disengage  the  feed  before 

the  carriage  reaches  this  point  and  finish  the  turning 

by  hand  up  to  the  stop,  otherwise  there  would  be 

danger  of  the  link  swinging  too  far  and  so  gouging  into 

the  shell  as  the  pivot  of  the  link  passed  into  the  other 

quarter  of  the  arc.  This  is  the  undesirable  feature 

in  the  majority  of  link-controlled  profile-turning  fix- 
tures, and  it  was  to  overcome  this  diflSculty  that  the 

fixture  here  described  was  designed.  The  nose  of  the 

shell  to  be  turned  is  shown  by  the  dotted  lines,  while 

the  tool,  mounted  on  the  compound  slide,  is  shown  in 

the  position  it  would  occupy  after  finishing  the  profile. 
The  fixture  consists  of  the  link  A  which  pivots  on 

two  studs  B  and  C,  one  at  each  end  and  spaced  a  distance 

apart  equal  to  the  radius  of  the  profile  to  be  turned. 
One  of  these  studs  is  attached  to  the  cross-slide  of 
the  lathe  by  means  of  a  bridge  that  is  screwed  and 
doweled  to  the  slide,  while  the  other  stud  is  attached 
to  the  slide  D  of  the  attachment.    This  slide  is  a  close 
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sliding  fit  in  the  bracket  E,  which  is  attached  to  the 
back  of  the  lathe  carriage  and  travels  with  it.  In  order 

to  operate  the  cross-slide  of  the  lathe  with  this  fixture 
it  is  necessary  to  remove  the  regular  cross-feed  screw 
and  adjust  the  tool  to  the  work  by  means  of  the  com- 

pound-rest screw. In  operation  the  action  is  as  follows:  From  the 
beginning  of  the  cut  until  the  curved  portion  of  the 
profile  is  finished  the  slide  D  remains  stationary  and 
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the  link  swinging  on  the  studs  causes  the  point  of  the 
tool  to  generate  a  curve  the  radius  of  which  is  the 
length  of  the  link.  Slide  D  is  held  stationary  by  means 
of  the  stop  bar  F,  which  is  attached  to  a  bracket  G 
that  can  be  clamped  at  any  place  on  the  length  of  the 
shears.  As  the  tool  is  fed  forward,  turning  the  curved 
profile,  the  slide  D  is  prevented  from  moving  by  the 
stop  bar,  which  bears  against  the  circular  edge  of  the 
stop  plate  H.  At  the  moment  the  curve  is  finished  a 
projecting  corner  /  of  the  stop  plate  strikes  against 
the  projecting  end  of  the  stop  bar  and  prevents  the 
link  from  turning  farther.  At  the  same  time  this  contact 
occurs  the  stop  bar  has  come  into  alignment  with  a  slot 
J,  which  passes  entirely  through  the  stop  plate,  and 
as  the  carriage  continues  to  move  forward  the  stop 
bar  is  free  to  pass  through  this  slot,  the  link  being 
held  against  further  movement,  and  so  the  tool  will 
follow  a  path  parallel  to  the  center  line  of  the  lathe. 
After  completing  a  cut  the  carriage  is  returned  to 
starting  position,  all  parts  moving  together  as  one  unit 
until  the  back  stop  pin  K  brings  up  against  the  cap  L. 

At  this  point  the  stop  bar  has  withdrawn  from  the 
slot  in  the  stop  plate,  unlocking  the  latter,  and  at  the 
same  time  stopping  further  movement  of  the  slide  D. 
Consequently  further  movement  of  the  lathe  carriage 
swings  the  link  around  its  center  stud  C  and  returns 
the  tool  to  its  original  position. 

Making  Some  Difficult  Duplicate  Gages 
By  E.  a.  Dixie 

The  illustration  shows  a  gage  which  was  ordered  in 
quantities.  What  makes  the  job  difficult  is  that  there 

is  nothing  more  tangible  than  air  to  hook  one's  calipers 
on  when  ascertaining  the  dimension  C.  This  dimension 
C  is  -  circle  the  diameter  of  which  is  to  be  measured 

but  no  dimensions  are  necessary  to  show  the  method 
whereby  duplicate  gages  were  made  which  passed  the 
very  rigid  tests  of  the  Government  inspectors. 

One  idea  was  to  make  them  in  the  usual  way,  measur- 
ing them  as  accurately  as  possible  and  trust  to  luck 

that  the  Government  inspector  could  do  no  better.  This 
however  was  abandoned  for  a  more  positive  method 
which  gave  accurate  results  and  expedited  production. 

From  the  measurements  stated  on  the  original  blue- 
print the  diameter  C  was  readily  calculated. 

A  piece  of  steel  was  roughed  out,  hardened  and 
chucked  in  the  grinding  machine.  This  piece  is  shown 
in  section  at  F.  The  outside  and  angular  mouth  was 
accurately  ground  to  dimensions  at  the  same  setting. 
A  second  piece  of  steel  in  the  shape  of  a  ring  G  was 
then  accurately  ground  in  the  bore  and  on  one  face  at 
the  same  setting.  The  ring  G  was  just  warmed  and 
placed  face  end  down  on  a  true  surface  plate,  the  plug 
F,  which  was  made  a  tight  push  fit  for  the  ring,  was 
then  pushed  in  it  till  the  edge  H  came  to  a  stop  on  the 
surface  plate.  When  both  pieces  assumed  the  same  tem- 

perature the  plug  F  was  a  very  light  shrink  fit  in  the 
ring  G.  With  this  master  gage  and  a  little  prussian 
blue  the  toolmaker  could  with  care  produce  any  number 

of  duplicates.  The  gaging  surfaces  /  and  J  were  cov- 
ered with  a  thin  film  of  prussian  blue  and  used  to  check 

up  progress  of  the  gages   in   the  grinding  machine. 
The  gages  were  mounted  on  a  mandrel  through  the 

central  hole  and  the  cone  and  flat  surface  finished  at 
the  same  setting. 

155-Mm.  Howitzer  Production 
This  diagram  below  relates  to  howitzer  manufacture 

and  shows  how  the  American  Brake  Shoe  and  Foundry 
Co.,  Erie,  Penn.,  had  advanced  in  the  production  of  the 

THE  WORK   AND    MEANS   OP   CHECKING 

at  the  imaginary  circular  line  in  the  groove  E  where  the 
projection  of  the  surface  of  the  cone  B  cuts  the  pro- 

jection of  the  plane  D.  The  difficulty  is  augmented  by 
this  diameter  having  to  be  kept  within  a  tolerance  of 
plus  or  minus  0.0001  inch. 

I  have  forgotten  the  exact  dimensions  of  the  original, 
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155-mm.  howitzers  up  to  the  time  of  the  signing  of  the 
armistice.  The  setbacks  were  in  many  cases  due  to  lack 

of  forgings  or  causes  not  the  fault  of  the  concern.  How- 
ever, in  spite  of  everything,  its  splendid  organization 

enabled  the  company  to  reach  and  pass  its  agreed  output 
of  10  a  day  when  running  to  full  capacity. 
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Motors  for  Drilling  and  Boring  Machines 
This  article  explains  some  important  points  in 
the  use  of  electric  motors  for  drilling  and 
boring  machines.  Simple  formulas  are  u^ed  to 
illustrate  methods  for  calculating  speeds  of  drills 
in  terms  of  other  factors,  together  with  a  com- 

mon formula  for  determining  the  cubic  inches 
of  metal  removed  per  minute.  Empirical  con- 

stants are  given  for  calculating  the  horsepower 
required  to  remove  metal  based  on  the  latter 
formula.  Tables  are  included  of  the  motor 
horsepower  recommended  for  drilling  and  boring 
machines  of  various  sizes.  Illustrations  of 
motor-driven  drilling  and  boring  machines  are 
incbided  and  are  referred  to  in  detail  in  the  text. 

THE  many  practical  advantages  of  the  electric 
motor  and  its  flexible  methods  of  control  for 

machine-tool  driving  are  quite  generally  recog- 
nized. These  advantages,  however,  are  sometimes 

looked  upon  merely  as  general  points  of  convenience 
without  much  regard  for  economy,  which  must  usually 
be  the  determining  factor  when  a  decision  is  to  be  made 

*>f  the  kind  of  drive  to  employ  for  given  machinery. 
In  order  to  bring  out  the 

points  connected  with  economy 
of  the  motor  as  a  method  of  driv- 

ing machinery,  there  is  perhaps 
no  better  way  than  to  take  up 
some  typical  machine  or  group 
of  machines  and  make  a  brief 

study  of  the  elements  which  en- 
ter in  the  use  of  a  motor  for  the 

given  equipment.  In  this  article 
drilling  and  boring  machines  will 
be  considered  from  the  view- 

point of  the  shopman,  and  cer- 
tain fundamentals  concerned  with  the  motor  and  the 

control  mechanism  as  a  part  of  these  machines  will  be 
pointed  out. 

Attention  has  been  directed  in  previous  issues  of 
the  American  Machinist  to  the  importance  of  looking 

at  motor  drive  as  an  aid  to  greater  and  better  pro- 
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power.  At  one  time  there  was  a  natural  tendency  to 
use  the  saving  in  power  by  the  motor  in  place  of  a 
lineshaft  drive  as  one  of  the  principal  talking  points 
of  motor  salesmen.  It  is  not  our  purpose  to  underrate 
the  importance  of  reduced  power  losses  and  a  lower 
power  consumption  for  a  given  shop  output,  since  this 
point  deserves  the  most  careful  attention  of  shop 
owners  and  managers  under  present  national  conditions. 
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duction   rather  than   merely   as   a   means   for   saving 

/iotor' FIG.    2.      X    DRILLING    MACHINE    WITH    AN   AUTOMATIC 
MOTOR  STARTER  OPERATED  BY  A  PUSH  BUTTON 

Possible  power  saving  by  the  use  of  motors  is  only  one 
point  to  consider,  and  it  is  usually  of  less  consequence 
to  the  shop  management  than  the  question  of  how  the 
motor  may  affect  the  rate  of  production.  On  this 
account  it  is  the  purpose  to  emphasize  the  latter  rather 
than  the  former.  It  should  also  be  observed  that  even 
if  the  adoption  of  a  system  of  motor  driving  should 
result  in  an  actual  increase  of  power  consumed,  the 
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system  might  prove  beneficial  if  a  better  and  a  larger 
product  resulted  through  the  use  of  the  motors  instead 
of  a  purely  mechanical  system  of  power  transmission. 

The   above    point   was    presented    in    an    instructive 
way  in  these  columns  by  H.  F.  Stratton  based  on  a 

FIG.   3 BORING  MILL  WITH  CONTROLLER  AND  HANDLE 

NEAR   OPERATOR'S   WORKING    POSITION 

technical  paper  of  A.  L.  DeLeeuw  and  may  be  sum- 
marized as  follows  to  illustrate  what  has  just  been 

stated.  A  shop  was  cited  in  which  the  amount  of  metal 
passing  through  the  plant  per  day  averaged  9  tons,  this 
metal  being  used  as  the  basis  of  a  finished  machinery 
product.  It  was  assumed  that  all  of  the  power  used 
in  the  shop  was  for  the  removal  of  metal  by  machine 
tools  from  this  9  tons  of  material.  In  the  given  case 
a  little  more  than  1  ton  of  metal  was  removed  per 
day  of  9  hours,  which  is  equivalent  to  about  300  lb. 
per  hour  or  5  lb.  per  minute. 

The  power  used  in  this  shop  amounted  to  about  225 
hp.  and  this  may  readily  be  reduced  to  the  equivalent 
of  45  hp.-min.  for  each  pound  of  metal  cut  or  re- 

moved, or  roughly,  about  0.8  lb.  of  metal  was  removed 

per  horsepower-hour.  The  shop  was  electrically  driven, 
with  a  cost  for  power  of  about  $40  per  horsepower-year, 
or  a  gross  annual  power  cost  of  225  X  $40  =  $9000. 
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FIG. 
5.      INDIVIDUAL    MOTOR    ATTACHED    TO    A    RADIAL 
DRILLING  MACHINE  THROUGH  A   SPEED  BOX 

TIG.  4. ADJUSTABLE-SPEED  MOTOR    DIRECTLY   GEARED 
TO  RADIAL  DRILLING  MACHINE 

The  main  point  of  the  argument  is  in  the  comparison 
of  a  given  power  saving  with  a  given  increase  in 
production.  Suppose  a  new  method  of  drive  could  effect 
a  saving  of  50  per  cent,  in  the  power  consumed  by 
the  shop ;  one-half  of  $9000  would  be  $4500. 

The  shop  employs  about  500  men  and  the  value  of 
the  plant  output  is  about  $2000  per  man  per  year. 
If  a  new  method  of  driving  the  machinery  made  it 
possible  to  increase  the  production  1  per  cent,  this 
would  be  equivalent  to  $20  per  man  per  year  increase, 
or  a  total  of  500  X  $20  =  $10,000  for  the  entire 
shop.  This  is  more  than  double  a  saving  of  50  per  cent, 
in  power.  Hence,  it  may  readily  be  seen  that  a  1-per- 

cent, increase  in  production  (or  a  saving  of  about  6 

min.  per  man  per  eight-hour  day  in  the  time  required 
to  get  out  a  given  amount  of  work)  may  be  of  greater 
importance  than  even  a  50-per-cent.  power  saving.  The 
practical  significance  of  this  principle  will  be  made 
clearer  further  along  in  this  article. 

Simple  Formula  for  Drills 

In  the  application  of  motors  to  machine  tools  it 
may  be  advisable  to  know  something  of  the  simple 
methods  for  determining  speeds,  feeds  and  horsepower. 
The  twist  drill  shown  in  Fig.  1  may  be  used  as  a 
basis  for  some  of  these  relations.  Suppose,  for  example, 
the  desired  cutting  speed  in  feet  per  minute  and  the 
diameter  of  a  drill  in  inches  are  known  and  the  revolu- 

tions per  minute  of  the  drill  is  to  be  found.  Reduce 

the  cutting  speed  from  feet  per  minute  to  inches " 
per  minute  and  divide  by  the  circumference  of  the  drill 
in  inches;  that  is. 

Cutting  speed  in  feet  per  minute  X  12 

Diameter  of  drill  in  inches  X  3.1416  ~  revolutwn  per minute  of  drill. 

This  same  relation  may  be  used  to  calculate  the  cut- 
ting speed  of  the  drill  in  feet  per  minute  when  the 

diameter  of  the  drill  and  the  revolutions  per  minute  of 
the  drill  are  known,  in  which  case  the  formula  takes 

the  following  form: 
/Diameter  of  drill  in  inches  X  revolutions  per  minute\ 
\   of  drill  X  3.1416    ) 

12 
 ■ 

=  cutting  speed  in  feet  per  minute. 
Tables  are  available  and  may  be  consulted  for  finding 

the  feeds  in  inches  per  revolution  of  the  drill   (or  in 
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FIG.    6.      LARGE    TWO-MOTOR    HORIZONTAL    MULTIPLE- 
SPINDLE  DRILLING  MACHINE 

other  terms)  for  a  given  class  of  metal  worked  upon, 
and  for  given  drill  diameters  and  revolutions  per  minute 
corresponding  to  a  given  cutting  speed. 

Convenient  tables  have  been  prepared  for  the  aid 
of  those  who  must  decide  on  the  horsepower  rating  of 
a  motor  to  use  for  a  given  size  and  kind  of  machine 
tool.  Several  tables  of  this  kind  are  given  below,  for 
which  it  is  understood  in  each  case  that  either  of  the 
three  general  types  of  shop  motors  on  the  market  may 
be  used;  that  is,  the  adjustable-speed  direct-current 
motor,  the  constant-speed  direct-current  motor,  or  the 
induction  motor,  which  is  a  constant-speed  machine. 
The  exact  choice  of  which  of  these  types  of  motors 
to  use  depends  on  other  and  important  considerations 
besides  the  mere  choice  of  rating  of  the  motor  as  given 
in  Tables  I,  II  and  III. 

TABLE    I. — RECOMMENDED    HORSEPOWER    RATINGS    FOR 
MOTORS  FOR  DRIVE  DRILLING  AND  BORING  MACHINES 

Size  Hp. 
Sensitive  drilling  machines  up  to  }  in    1  to  i Upripht  drilling  machines,  1 2  to  20  in    I 
Upright  drilling  machines,  24  to  28  in    2 
Upright  drilling  machines,  30  to  32  in    3 
Upright  dniling  machines,  36  to  40  in    5 
Upright  drilling  machines,  50  to  60  in    5  to  7} 

'   Horsepower   , 
Heavy  Average 

Radial  drilling  machines,  3-ft.  arm    3  I    to    2 
Radial  drilling  machines,  4-ft.  arm    5    to  7J  2    to    3 
Radial  drilling  machines,  5  to  6  and  7-ft.  arm        5    to  7|  3    to    5 
Radial  drilling  machines.  8  to  9  and  lO-ft.  arm        7J  to  10  5  to  7J 

If  it  is  desired  to  make  a  rough  calculation  of  the 
horsepower  required  to  drill  a  certain  kind  of  metal 
this  may  be  done  by  the  use  of  the  following  simple 
relation  for  the  cubic  inches  of  metal  removed  per 
minute  for  drills;  that  is. 

Cubic  inches  of  metal  removed  per  minute  =  0.7854 

X  D'  X    ~f  where  D  is  the  drill  diameter  in  inches, 
A 

and  -J,  is  the  feed  of  the  drill  in  inches  per  minute 
(see  Fig.  1).    Based  on  the  result  of  the  cubic  inches 

of  metal  removed  per  minute  as  just  found  the  horse- 
power required  for  removing  the  metal  may  be  found 

from  the  table  of  constants: 

Approximate  Honepowrr  per 

,.      ,„..,.  Cubic   Foot   of   Metal Metal  Dnlled  Removed  per  Minute 

S?**''??:    0.6  to  1.0 Wroujjht  iron    12 Machmcry  steel    |2 
Steel  0  50  per  cent,  carbon  and  harder    JO  to  2.5 
Brass  and  similar  alloys    0.  4  to  0.  5 

1,  ̂"t^T^''^':''  .the  cut  is  very  light  the  friction  of  the  machine  tool  may  alone DC  the  determining  factor  in  the  siie  of  motor  to  use.  However,  if  the  cut  ia 
heavy,  friction  may  sometimes  be  ignored  as  an  item  of  negligible  importance. 

Turning  to  the  details  in  the  application  of  motors 
to  drills  and  boring  machines  it  will  be  possible  to 
explain  some  of  the  ways  in  which  the  economies  of 
the  motor  show  themselves  in  actual  practice,  and  it 
should  be  remembered  that  the  saving  of  time  in  finiah- 

FIG.    7. VERTICAL    MOTOR-DRIVEN    MULTIPLE-SPINDLE 
DRILLING   MACHINE 

FIG.  8.     RADIAL  DRILLING  MACHINE  WITH  CONTROLLER 
WITHIN   EAST  REACH   OF  OPERATOR 

ing  a  given  piece  of  work  need  not  necessarily  be  large 
to  make  the  use  of  a  motor  a  paying  investment. 

First,  the  use  of  the  electric  motor  brings  with  it 
the  possibility  of  many  points  of  excellence  in  the  way 
in  which  the  machine  tool  is  started  and  stopped  and 
its  speed  adjusted  or  varied.     This,  in  fact,  is  one  of 

TABLE   II.— RECOMMENDED  HORSEPOWER   RATINGS  FOR 
MOTORS  TO  DRIVE  BORING  .\ND  TURNING  MILLS 

•    Horsepower   . 

Sue  Average  Heavy 

37to42in    5    to    7}  7*  to  10 
50in            7i  7itol0 
60toe4in    7i  to  10  10    tolS 
7to    9ft    10    to  15 
lOtoUft    10    to  15  30    to40 
I4tol6ft    15    to  20 
16  to  25  ft    20    to  25 

the  great  advantages  possessed  by  electric-power  appli- 
cations. Fig.  2  illustrates  the  automatic  starter  with 

push-button  control,  which  gives  the  operator  the  con- 
venience of  starting  and  stopping  the  motor  by  merely 
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PIG.    9. SURFACE-GRINDING    MACHINE   WITH    VERTICAL 
DRIVING   MOTOR 

pressing  the  push  button.  This  is  only  one  of  the  ad- 
vantages of  the  motor.  The  drilling  machine  in  Fig.  2 

has  its  speed  controlled  and  adjusted  by  the  ordinary 
cone  pulleys  and  belt,  and  no  effort  is  made  to  use 
speed  control  by  electric  means. 

In  Fig.  3,  however,  a  motor-driven  boring  machine 
is  shown  with  a  controller  located  on  the  side  of  the 

machine,  and  a  handwheel  is  so  placed  that  the  opera- 
tor has  it  within  convenient  reach  when  in  his  normal 

operating  position.  The  controller  may  be  used  for 
starting  and  stopping  only,  or  for  the  control  of  the 
speed  of  the  machine. 

Figs.  2  and  3  have  contrasted  motor-driven  belted 
drilling  machines  with  those  direct  connected,  and  the 
advantages  of  the  latter  have  been  emphasized  from 
the  point  of  economy  through  control.  Another  con- 

trast may  now  be  made  of  two  direct-connected  motor- 
driven  drilling  machines,  in  one  of  which  speed  changes 
may  be  made  by  the  motor  controller  (Fig.  4),  and 
in  the  other  the  speed  changes  are  secured  through  a 
speed  box  (Fig.  5). 

TABLE  III.— RECOMMENDED  HORSEPOWER  RATINGS  FOR 
MOTORS    TO    DRIVE   CYLINDER-BORING    MACHINE 

Hp. 

10 
IS 

A  number  of  points  must  be  given  due  weight  in 
making  a  comparison  between  Figs.  4  and  5.  First, 

the  speed  control  through  the  motor  is  usually  prefer- 
able, due  to  its  convenience  and  its  greater  flexibility. 

To  accomplish  this  the  motor  must  possess  the  neces- 
sary characteristics  for  adjusting  its  speed  over  wider 

limits  than  can  be  obtained  with  the  ordinary  direct- 
current  shunt  motor.  Direct-current  motors  with  these 

wider  limits  of  speed  adjustment  are  known  as  ad- 
justable-speed motors  and  they  cost  and  weigh  more 

per  horsepower  than  the  ordinary  direct-current  shunt 

Diameter  of  Spindle, 
In. 

Maximum  Boring 
Diameter,  In. 

4 
6 
8 

20 
30 
40 

motors,  so  that  the  cost  of  the  motor  itself  is  increased 
by  this  advantage  of  wide  speed  control,  making  the 
initial  investment  charge  higher  than  where,  as  in  Fig. 
5,  speed  adjustments  are  secured  through  a  speed  box 
and  a  motor  of  constant-speed  type. 

The  advantages  of  the  motor  often  rest  largely  in 

its  ability  to  secure  wide  speed  limits  with  close  gradu- 
ations of  speed,  and  this  advantage  may  easily  offset 

whatever  difference  in  first  cost  there  may  be  between 
the  two  cases  illustrated  in  Figs.  4  and  5.  These  two 
examples  are  given  to  bring  out  one  of  the  fundamental 
points  in  the  adoption  of  a  system  of  motor  drive,  and 
the  reader  can  see  that  the  problem  is  one  which  should 
be  solved  on  a  basis  of  careful  preliminary  estimates 
as  to  what  the  adjustable-speed  motor  equipment  is 
going  to  be  worth  to  the  shop  in  comparison  with  the 
less  costly  types  of  motor  outfits,  and  on  a  basis  of 
actual  experiences  in  other  shops  where  data  are  avail- 

able on  the  points  at  issue. 

Motors  on  Large  Multiple-Spindle 
Drilling  Machines 

To  bring  out  the  importance  of  this  question  in  its 
relation  to  large  drilling  machinery.  Figs.  6  and  7  are 

shown.  The  two  views  refer  to  a  large  two-motor  hori- 
zontal multiple-spindle  drilling  machine  and  to  a  vertical 

machine  of  the  same  type. 
The  reader  will  find  it  of  interest  to  note  both  in 

Fig.  6  and  Fig.  7  how  the  adaptation  of  the  motor 
to  the  machine  tool  has  been  made  mechanically.  This 
point  is  an  important  one  and  the  success  of  the  com- 

bination depends  partly  upon  the  design  of  the  machine 
tool  itself,  and  partly  upon  the  cooperation  of  the 
motor  manufacturers  in  designing  their  motors  and 
control  equipment  to  meet  given  special  requirements. 

This  is  illustrated,  from  the  standpoint  of  control 
equipment,  in  the  placing  of  the  motor  controller  in  a 

VERr/C/IL 
DRI\^ING 

MOTOR  
'- 

FIG.    10.      STANDARD   BORI.VG    MII.L   WITH    MOTOR    DRIVE 
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FIG.  11.    MOTOR  DRIVEN  FIVE-SPINDLE  BORING  MACHINE 

convenient  position  near  the  operator  as  clearly  indi- 
cated in  Fig.  8.  From  the  standpoint  Of  the  motor, 

Fig.  9  shows  very  nicely  how  the  type  of  motor  may 
be  suited  to  special  uses.  This  machine  is  equipped 
with  a  vertical  7J-hp.,  440-volt  motor,  and  its  compact 
appearance  as  well  as  that  of  the  motor  as  a  unit  is  in 
itself  an  indication  of  the  care  which  has  been  taken 

to  adapt  the  motor  to  the  machine  in  the  best  manner. 

The  preceding  notes  arc  equally  applicable  to  the 
boring  machine,  except  perhaps  in  those  few  cases  where 
specific  information  was  given  for  drilling  machines. 
In  closing  this  discussion  it  is  desirable  to  refer  briefly 
to  several  examples  of  boring  machines  as  one  of  the 
many  fields  for  the  motor-application  engineer. 

For  this  purpose  Figs.  10  and  11  are  included  to 
illustrate  some  of  the  points  in  the  successful  applica- 

tion of  the  motor  to  such  machinery.  Fig.  10  shows  a 
large  boring  machine  with  the  driving  motor  at  the 
upper  left  portion  of  the  view,  and  an  auxiliary  motor 
at  the  top  center  of  the  machine.  This  view  may  be 
taken  as  a  good  example  of  a  motor-equipped  standard 
type  of  boring  machine,  while  Fig.  11  is  intended  to 
bring  out  the  motor  and  control  equipment  for  a  special 
type  of  boring  mill,  this  particular  one  being  a  five- 
spindle  mill.  In  the  latter  case  three  motors  are  em- 

ployed, two  of  which  are  shown  in  the  view,  and  the 
three  corresponding  controllers  are  properly  indicated 
by  arrows. 

These  notes,  although  related  mainly  to  two  types  of 
machine  tools,  are  intended  to  emphasize  more  than 
a  description  of  the  electrical  equipment  of  two  standard 
machine  tools,  and  therefore  place  a  good  deal  of  weight 
on  the  important  principles  of  motor-application  work, 
using  the  drill  and  the  boring  machines  merely  as  a 
convenient  basis  for  the  discussion. 

A  Scientific  Santa  Claus 
By  JOHN  R.  GODFREY 

"  'Twos  the  day  hfter  Xmas, 
And  all  through  the  shop 

The  workers  were  cussing 

The  men  at  the  top." 

THIS  was  the  nice  Christmas  spirit  Johnson  found 
waiting  for  him  when  he  landed  in  the  shop  on 
the  morning  of  Dec.  26.  Now  Johnson  is 

a  good  sort  of  a  scout  even  if  he  did  fall  for  the  Foolem 
and  Gouger  bunch,  and  Christmas  meant  a  lot  to  him. 

Gave  him  a  chance  to  go  around  and  say  "howdy"  to 
the  men,  to  ask  after  the  kiddies  and  to  be  real  human, 
as  was  his  nature.  But  he  sure  did  get  a  jolt  when  he 
stuck  his  nose  into  the  shop  on  Dec.  26. 

He  didn't  have  to  be  told  that  something  was  wrong; 
he  could  feel  it,  and  he  called  in  one  of  his  old-time 
foremen  to  ask  him  what  it  was  all  about.  Dooley 
was  a  bit  reticent  at  first,  but  Johnson  pried  a  few 
answers  out  of  him. 

"Now,  see  here.  Bill  Dooley,  what's  the  matter  out 
in  the  shop?  I've  been  away  and  I  don't  know  what  to 
think.  But  something  has  surely  happened  to  sour  the 

disposition  of  every  man  I've  looked  at.  Tell  me  the 
worst.  Bill ;  I  want  to  know — and  I  want  to  know  now." 

So  Bill  Dooley  loosened  up  in  his  own  way  and  told 
Johnson  just  how  a  scientifically  managed  Christmas 
was  pulled  off. 

"You  see,  Mr.  Johnson,  'twas  this  way:  Young 
Gouger  comes  around  and  wants  a  list  of  every  man  in 
my  department.  Wanted  to  know  his  age,  habits  and 
condition  of  matrimonial  servitude.  Leastwise,  he 
wanted  to  know  if  he  smoked,  had  a  family  and  other 
personal  information.    Then  he  wanted  to  know  whether 

each  man  would  rather  have  a  turkey,  cigars  or  three 
bucks  in  coin  of  the  realm. 

"That  wouldn't  have  been  so  bad,  but  he  got  his  lists 
mixed  and  had  turkeys  assigned  to  the  men  who  wanted 
smokes  and  cash.  That  made  things  interesting  and 
got  the  boys  a  bit  peeved. 

"In  the  old  days  when  they  brought  the  plunder  into 
the  department,  or  at  least  had  the  turkey  all  ready 
to  pick  up  as  they  went  home,  there  was  a  kind  of  a 
Christmasy  feeling  about  it.  Each  foreman  sort  of 
played  Santa  Claus  to  his  own  department  and  passed 
the  personal  touch  down  the  line.  Everybody  knew  you 

couldn't  'Merry  Xmas'  the  whole  gang,  and  they  sorter 
felt  as  though  we  foremen  acted  in  your  place. 

"This  year  it  was  different.  After  they  got  the 
pedigree  of  every  pup  in  the  kennel  they  gave  him  a 
number  and  told  him  to  freeze  tight  to  it — same  as  he 

would  a  hat  check  at  a  policemen's  ball.  Then  they 
posted  diagrams  which  showed  distributing  points  for 
the  various  kinds  of  gifts. 

"The  three-dollar  men  had  to  go  out  on  the  street 

and  line  up  past  the  window  of  the  cashier's  otRce;  the 
smokers  lined  up  alongside  the  pattern  shop,  and  the 
turkeys  were  given  out  by  the  main  gate. 

"Perhaps  you  remember  what  a  nice  night  it  was  on 
the  24th — a  nice  cold,  cheerful  rain  that  almost  froze 
as  it  struck  the  sidewalk.  Made  a  man  feel  real  cheer- 

ful and  merry  to  line  up  to  get  his  three  bucks,  especially 

when  he'd  been  counting  on  a  good,  fat  bonus  same  as 
he  had  last  year.  Your  personal  stock  dropped  way 
below  par  that  night,  Mr.  Johnson,  because  most  of  us 

thought  you  must  know  all  about  it. 
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"Perhaps  you  can't  just  see  the  effect  of  all  this 
cut-and-dried  scientific  stuff  the  way  we  do;  but  I'll 
bet  seven  dollars  to  a  plugged  nickel  that  the  produc- 

tion of  the  plant  drops  lower  than  you've  seen  it  for 
some  time.  The  men  used  to  take  a  real  personal 
interest  in  the  work;  this  has  knocked  that  into  a 

cocked  hat.  Six  o'clock  and  payday  will  be  the  bright 
spots  in  the  life  of  most  of  the  men  from  now  on.  It 

wasn't  the  money;  it  was  the  idea  of  being  handed  a 
lot  of  bunk  about  good-will  and  Merry  Christmas  and 
then  being  led  up  to  a  cold-blooded  bread  line  like  a 
soup  kitchen  in  Belgium.  Three  of  my  best  men  gave 

notice  this  morning." 
Johnson  didn't  know  whether  to  be  peeved  at  the 

fluent  criticism  or  to  look  at  the  other  side  and  see 

the  men's  state  of  mind.  While  he  was  thinking,  the 
boy  brought  in  two  envelopes,  one,  a  large  one,  evi- 

dently containing  a  picture.  This  was  another  evidence 
of  the  wrath  of  the  men  in  the  shop.  For  there  was  a 
halftone  cut  from  a  local  paper  showing  a  banquet  given 

by  some  of  the  officers  a  few  nights  before  and  under- 
neath :    "Our  Officers  Eating  our  Xmas  Bonus." 

As  a  matter  of  fact  each  officer  had  paid  his  share 

of  the  eats,  but  the  men  didn't  know  that.  And  the 
shot  found  its  mark.  In  the  other  envelope  was  a  notice 
from  the  Red  Cross  saying  that  three  dollars  had  been 
subscribed  in  his  name  by  one  of  his  men.  Later  he 
found  that  several  had  not  called  for  their  three  dollars 

at  all — the  cold,  drizzling  rain,  the  possibility  of  catch- 

ing cold  and  the  general  "darn  the  scientific  Xmas" 
spirit  being  clearly  shown. 

Now,  as  I  said  before,  Johnson  was  a  real  human 
being  when  he  took  time  to  think  about  it.  And  these 
things  hurt  him  more  than  he  would  admit.  He  valued 
the  good-will  of  his  men  and  he  also  knew  that  what 
Bill  Dooley  had  said  about  production  was  true.  You 

can't  buck  a  grouch  of  the  whole  shop  when  they  feel 
they  have  a  good  reason,  and  he  admitted  to  himself 
that  they  had.  So  he  took  the  bull  by  the  horns  and 
called  a  meeting  of  the  shop  foremen,  subforemen  and 
all  the  old  timers  he  could  get  into  his  office.  He  also 
sent  for  Foolem  and  Gouger.  And  this  is  what  he  said : 

"Boys,  I've  been  away  and  I've  just  heard  about  the 
sort  of  scientific  Xmas  that  was  put  over  on  you  while 

I  was  gone.  Let  me  tell  you  right  now  there'll  never 
be  another  like  it  in  this  shop.  Our  friends  Foolem  and 

Gouger  get  through  tonight,  but  they  didn't  know  it  till 
now.  I've  stood  for  a  lot  of  "damfoolism"  because  I 

thought  perhaps  they  had  some  things  we  needed.  I'm 
doubtful  now  if  they  have  anything.  Anyone  who  will 
take  every  human  element  out  of  Xmas  as  they  did 
can't  have  much  else  that  we  want  in  our  shop. 

"Tomorrow  I'm  going  to  consult  a  real  manager  I've 
run  across  and  see  whether  there's  any  of  their  junk 
we  can  use  or  not.  If  there  isn't  it  all  goes  out  into 
the  street.  I  can't  say  anything  very  definite  yet  about 
the  future,  but  I  ask  you  to  try  and  forget  the  night- 

mare we've  had  and  give  us  a  chance  to  get  the  shop 
back  into  the  human  column  once  more.  We'll  need 
your  help,  every  one  of  you,  and  the  help  of  every  man 
in  the  shop.  Pass  the  word  along  too  when  you  go  back. 

We've  got  to  pull  together — and  we  will — whether  we 
are  scientific  about  it  or  not." 

Who  says  Johnson  isn't  a  real  human  being? 

Eccentric  Mandrel  for  Relieving 
Form  Cutters 

By  George  F.  Kuhne 

The  sketch  shown  xs  an  eccentric  mandrel  for  use  in 
relieving  the  teeth  of  form  cutters.  Although  machines 
and  attachments  are  on  the  market  for  such  work  this 
one  is  intended  for  the  shop  in  which  such  cutters  are 

seldom  made  and  the  purchase  of  a  machine  would  there- 
fore be  inadvisable.  Little  explanation  is  needed,  as  the 

cut  shows  practically  all  the  detail. 
The  collar  A  is  splined  to  the  mandrel  by  means  of  a 

Woodruff  key  that  is  let  into  the  latter,  the  object  being 
to  keep  the  cutter  from  shifting  its  position  when  the 
nut  is  tightened. 

The  mandrel  is  operated  by  the  lever  B,  which  should 
be  so  located  that  as  it  descends  and  the  forming  tool 
is  cutting  it  will  strike  the  lathe  apron  before  the  next 
tooth  of  the  cutter  strikes  the  forming  tool.  In  locat- 

ing the  cutter  the  lever  B  should  be  brought  down  onto 

MANDREL   FOR  RELIEVING   CUTTERS 

the  apron  after  the  cutter  is  on  the  mandrel,  and  the 
tooth  above  the  one  to  be  relieved  should  be  set  against 
a  flat  piece  of  metal  C  held  on  top  of  the  tool. 

After  setting  in  this  manner  the  threaded  collar  D 
is  tightened  to  hold  it  in  position  for  relieving.  A  stop 
should  be  used  on  the  cross-slide  to  make  sure  that  the 
relief  is  made  uniform. 

Welding  High-Speed  Forming  Tools 
By  J.  S.  Atkinson 

I  was  much  interested  in  the  article  by  Harold  V. 
Styers  on  page  1186,  Vol.  49,  of  the  American  Machinist 
regarding  breakage  of  dovetail  forming  tools. 

His  sketch  shows  a  fracture  starting  at  the  sharp 
corner  of  the  dovetail  and  running  across  the  entire 
piece,  which  is  a  good  example  of  what  often  happens  to 
tools  of  this  shape.  Sharp  corners  of  this  kind  could 
well  be  obviated  by  a  small  fillet,  which  would  tend 
to  prevent  hardening  cracks  at  this  point.  Toolmakers 
are  well  aware  that  a  sharp  corner  of  this  sort  invites 

breakage.  A  slight  clearance  would  of  course  be  neces- 
sary on  the  holder  so  as  not  to  bear  in  the  filleted  corner. 

I  believe  this  would  be  a  good  point  for  designers 
to  bear  in  mind  rather  than  to  always  rely  upon  the 
toolmaker  to  make  a  fillet. 
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^y^  Salvage 
o/^  Hi^h-SpeedL Steel  Tools 

By 

r.  //.  Vincent 

The  salvage  of  high-speed  steel  is  drawing  attention  to 
obtaining  maximum  life  for  every  tool  or  cutter  made 
from  it.  Many  milling  cutters  have  been  thrown  in  the 
scrap  heap  when  ground  until  there  is  insufficient  chip 
space  left.  These  are  now  being  salvaged  at  compara- 

tively small  cost  by  a  method  of  grinding  without  draw- 
ing the  temper  of  the  cutter,  which  is  a  big  advantage. 
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s  
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more  than  ordinary  tool-steel  scrap,  from  15  to  20c.  per 
pound  being  obtained  from  jung  dealers.  This,  however, 
is  little  better  than  nothing  when  it  is  considered  that 
a  cutter  such  as  shown  in  the  photograph  may  take  from 
10  to  30  lb.  of  steel  in  the  blank  to  produce  it. 
With  high-speed  steel  selling  at  about  $2  a  pound, 

and  hard  to  get  at  any  price,  the  material  tied  up  in 

PIG.  1.     GROUP  OF  RECUT  TOOLS 

cutters  and  reamers 
of  this  description  is 
a  big  item,  so  when 
these  tools  can  be  sal- 

vaged the  methods 
employed  should  be  of 
interest.  The  Goddard 

&  Goddard  Co.,  De- 
troit, Mich.,  has  been 

salvaging  cutters  for 
their  customers  for 
some  time,  the  cutters 
illustrated  in  the  head- 

piece being  reproduc- tions of  some  of  the 
worn-out  tools  that 
were  sent  in  for  the 

purpose.  What  can  be 
done  with  them  is 
amply  shown  in  Fig.  1, 
which  gives  a  group 
of  similar  tools  that 
have  gone  through 
the  shop  and  been  put 

into  shape  for  returning  to  their  owners.  It  will  be 
observed  in  this  group  that  reamers,  end  mills  and 
high-speed  drills  are  included  among  the  salvaged  tools. 
The  drills  had  been  worn  so  badly  that  they  were 
undersized  and  no  longer  had  clearance.  On  being 
reground  to  a  smaller  size  and  the  necessary  clearance 
ground  on  them  they  are  as  good  as  new  drills. 

FIG.  2.     GRINDING  CHIP  SPACE  ON  MILLING  CUTTER  FIG.    3.      GRINDING   SIDE   FACE   OP   MILLING    CUTTER 
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When  a  manager  receives  a  report  from  the  fore- 
man of  the  toolroom  that  certain  milling  cutters  re- 
quire regrinding  he  should  have  him  specify  the  sizes 

of  the  smaller  cutters  of  similar  type  used  in  the  plant 
to  which  these  worn  cutters  may  be  ground.  Any  plant 
using  large  numbers  of  cutters  has  a  variety  of  small 
sizes  and  it  is  usually  possible  to  grind  the  larger  size 
down  to  do  service.  In  sending  in  such  cutters  for 
regrinding  the  customer  should  mention  the  size  sent 
in  as  well  as  the  size  to  which  he  wishes  it  ground. 
In  this  way  nothing  is  left  to  chance. 

The  development  of  regrinding  is  a  trade  in  itself, 
and  has  demanded  the  study  of  those  who  are  expert 
in  the  work  in  order  to  obtain  the  best  results.  The 

practice  of  Goddard  &  Goddard  is  to  regrind  all  tools 
without  drawing  their  temper.  This  requires  the  em- 

ployment of  exceptionally  well-trained  grinders.  The 
work  is  done  dry,  Figs.  2  and  3  showing  the  method 
of  grinding  the  chip  space  on  the  outside  periphery  and 
flat  side  of  a  milling  cutter. 

PIG.   4.     ACID   STENCILING  SIZES  ON   SALVAGED   TOOLS 

The  company  also  makes  new  milling  cutters  that 

are  designed  to  give  longer  life  and  better  opportuni- 
ties for  regrinding  or  salvage.  For  this  reason  the 

web  is  left  thicker  on  the  new  cutter  instead  of  un- 
necessarily thinning  it  when  they  are  first  made.  End 

mills  have  their  centers  bored  out  to  a  considerable 

depth,  so  that  when  grinding  new  chip  space  the  grind- 
ing wheel  will  not  run  into  a  solid  center. 

I  have  frequently  heard  complaints  from  toolroom 

foremen  in  regard  to  reground  or  salvaged  cutters  be- 
ing permitted  to  retain  their  old  dimension  markings, 

in  consequence  of  which  mistakes  were  constantly  being 
made  when  the  tools  were  issued  to  the  workmen.  The 
Goddard  &  Goddard  Co.  has  overcome  this  by  grinding 

off  wherever  possible  the  old  tool  dimensions  or  mark- 
ings, and  after  the  work  has  been  finished  the  cutters 

are  sandblasted  so  that  they  look  new  in  every  way.  As 
the  tools  have  been  hardened  ordinary  stencil  marking 
cannot  be  used  to  indicate  the  new  sizes,  but  an  acid- 
marking  process  provides  an  effective  substitute. 

The  woman  in  Fig.  4  is  engaged  at  stenciling.  After 
each  tool  has  been  checked  and  rechecked  by  inspectors 
the  correct  tool  size  is  put  on  a  tag  which  accompanies 
the  piece,  and  then  goes  to  the  stenciling  department. 

A  light  coat  of  varnish  is  applied  to  the  space  to  be 
stenciled,  and  the  lettering  is  stamped  on  this  with 
a  rubber  stamp  wet  with  a  potash  solution  which  eats 
through  the  varnish,  leaving  an  acid-proof  background. 
A  little  acid  is  then  applied  to  the  letters  and  allowed 
to  stand  for  a  few  minutes.  When  washed  off  the 
letters  have  been  etched  on  the  tool  and  the  varnished 
background  is  cleaned  with  alcohol. 

The  cost  of  salvage  is  remarkably  low  in  comparison 
with  the  cost  of  new  tools  at  the  present  time,  and 
everyone  should  be  urged  to  make  a  regular  inspection 

of  his  tool-scrap  bin  to  see  whether  anything  is  being 
scrapped  which  could  be  salvaged. 

,  Don't  Jump  at  Conclusions 
By  H.  K.  Porter 

Some  men  are  inclined  to  feel  that  somebody  or 
everybody  has  a  grudge  against  them  and  that  plots 
intended  to  bring  about  their  downfall  are  being 
hatched  whenever  their  backs  are  turned  or  whenever 

they  are  away  from  the  shop  or  plant  for  a  day  or 
for  a  few  days. 

A  factory  or  plant  manager  must  not,  however, 
possess  such  a  nature  if  he  expects  to  make  a  complete 
success  of  his  work  or  management,  for  suspiciousness 
may  be  reasonably  interpreted  as  ignorance.  No  man 

should  believe  that  his  "friends"  or  employees  are 
plotting  his  ruin,  for  if  he  does  his  actions  will  lower 
liis  efficiency  and  undermine  the  respect  of  his  superiors 
and  subordinates. 

I  once  knew  such  a  man  who  narrowly  escaped  such 
a  fate  because  of  his  belief  that  his  men  were  working 
against  rather  than  with  him.  The  only  thing  that 
saved  him  was  the  fact  that  he  was  the  head  of  the 

shop  and  no  one  had   the  authority   to   "fire"   him. 
He  had  just  taken  charge  of  a  shop  which  though 

ideally  situated  had  been  run  in  a  loose  manner  for 
years,  with  expenses  equaling  and  often  exceeding  the 

profits,  and  right  away  he  started  in  to  "shake  up" 
the  force  so  as  to  get  the  plant  on  a  money-making 
basis.  He  wanted  a  real  organization.  As  a  conse- 

quence he  made  some  enemies  among  the  employees 
who  prior  to  the  time  he  took  charge  had  worked  as 
they  saw  fit.  Let  me  add,  however,  that  it  is  but 
natural  for  every  successful  man  to  have  some  genuine 
enemies.  A  progressive  man  brushes  aside  the  laggards 

and  they  usually  resent  it. 
For  this  particular  executive  things  were  going 

ahead  at  a  fair  clip  when  suddenly  the  air  compressor 
of  the  plant  broke  down,  shutting  down  the  plant. 

Immediately  the  superintendent  convinced  himself  with- 
out the  formality  of  an  investigation  that  the  men  whom 

he  had  forced  to  toe  the  mark  had  thrown  sand  in  the 
bearings.  He  raved  in  a  manner  entirely  unbecoming 
an  able  leader.  Two  or  three  men  were  virtually  kicked 
out,  and  the  whole  force  was  upset. 

An  expert  was  put  to  work  on  the  job  to  get  the 
plant  in  operation  again  as  soon  as  possible,  and  instead 
of  finding  sand  in  the  bearings  the  expert  found  that 
improper  lubricant  was  the  cause  of  the  trouble.  A 

lubricant  "expert"  had  slipped  a  cog  and  recommended 
the  wrong  kind  of  oil. 

After  the  smoke  had  cleared  away,  the  superintendent 
came  down  to  earth  again  and  is  now  reformed. 
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f IDEAS PRACTICAL  MENi 

Tapping  Fixture  for  Pipe  Fittings  Trying  to  Thicken  the  Edges  of  a  Disk 
By  H.  J.  Ventner 

The  fixture  shown  in  the  illustration  is  employed  in 

the  plant  of  the  Jarecki  Manufacturing  Co.,  Erie,  Penn., 

for  drilling  and  tapping  small  lots  of  large  pipe  fittings. 

This  fixture  is  used  in  a  standard  drilling  machine  and 

enables  the  operator  to  drill  and  tap  all  sides  of  these 

By  Hugo  F.  Pusep 

In  an  article  by  Joseph  A.  Ahlers  on  page  707,  Vol.  49, 
a  description  is  given  of  an  unsuccessful  method  of 
thickening  the  edges  of  a  disk.  For  the  benefit  of  Mr. 
Ahlers  and  others  confronted  with  similar  problems  1 
submit  sketches  of  tools  which  will  produce  the  disk  in 

question.  The  disk  B  of  the  original  article  can  be  pro- 
duced in  two  press  operations,  namely,  blanking  and 

swaging. 

As  an  illustration  of  what  can  be  done  by  this  method 

the  sketch  B  in  Fig.  1  represents  the  cross-section  of  a 

TAPPING  FIXTURE  FOR  PIPE  FITTINGS 

fittings  at  one  setting,  thus  insuring  the  correct  align- ment of  the  various  threaded  holes. 

The  tee  A,  which  in  this  case  was  made  of  aluminum, 

is  held  in  the  vise  jaws  B,  which  are  closed  by  the 
handwheel  C  and  screw  D. 

The  main  body  of  the  fixture  E,  carrying  the  vise 

jaws,  has  trunnions  on  each  end  that  rest  in  bearings 

on  the  bracket  F,  thus  permitting  the  central  portion  to 
be  freely  revolved. 

The  revolving  body  is  counterweighted  by  the  bar  G, 

with  the  ball  on  its  outer  end.  The  indexing  is  ac- 
complished by  the  spider  H,  which  has  indexing  points 

at  45-deg.  intervals,  thus  making  this  fixture  available 
for  fittings  other  than  90  degrees. 

Tools  used  for  clearing  the  fins  and  burs  from  the 

holes  and  preparing  the  casting  for  the  tapping  oper- 
tions  are  shown  on  the  tray  /  at  the  right  of  the  ma- 

chine. The  machine  is  geared  to  a  slow  speed  and  is 
readily  reversed  to  withdraw  the  tap. 

FIO.S 

FIGS.   1,   2,   3,   4.     BLANK.   TOOLS.   AND   BLANKING   PU
NCH 

brass  disk,  which  was  produced  very  successfully  in  two 

operations.  Fig.  2  shows  the  first-operation  tools  for 

blanking  and  drawing  the  shallow  cup  A  in  Fig.  1. 

These  consist  of  a  simple  blanking  die  and  a  punch,  the 

face  of  which  is  ground  convex.  The  stripper  should 

be  a  little  higher  from  the  face  of  the  die  than  is  usually 

the  case  on  ordinary  blanking  dies  to  allow  free  passage 

of  the  stock,  which  is  subject  to  slight  distortion  around 

the  punched  hole  caused  by  the  convexity  of  the  punch.
 

The  final  operation  is  swaging  the  blank  into  the 

thickened  edge  disk  shown  at  B,  Fig.  1.  Swaging  dies 

for  this  operation  are  illustrated  in  Fig.  3.  The  cast- 

iron  die  shoe  A  is  bored  out  to  take  the  hardened  and 

ground  tool-steel  die  ring  B,  the  larger  hole  in  which 

is  ground  to  the  diameter  of  the  finished  blank,  while 

the  smaller  hole  is  made  a  sliding  fit  for  the  stem  of 

the  hardened  and  ground  knockout  C.  The  head  of  the 

knockout  is  accurately  fitted  to  the  larger  hole  in  the 

die.    Although  the  die  ring  is  a  press  fit  in  the  shoe 
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additional  precaution  in  the  form  of  setscrews  D  is 

taken  to  guard  against  its  loosening  through  continued 
jar  of  the  knockout. 

In  operation  the  swaging  die  works  as  follows:  The 

shallow  cupped  blank  E  is  placed  in  the  die  as  shown, 

resting  on  the  knockout  and  being  centered  by  the  die 

opening.  As  the  punch  F  descends  it  carries  the  blank 

down  along  with  the  knockout  C  till  the  latter  is  stopped 

by  the  shoulder  G  of  the  ring.  Further  downward 

movement  of  the  punch  flattens  the  center  of  the  disk 

and  swages  the  edges  down  into  the  corner  of  the  die 

against  the  face  of  the  knockout,  while  the  top  side  of 

the  disk  is  shaped  to  the  form  of  the  punch.  On  the 

up  stroke  of  the  press  the  finished  disk  is  ejected  by  the 

positive  movement  of  the  knockout  C  actuated  by  the 
rod  H.  The  knockout  C  is  so  set  that  it  will  come  flush 

with  the  top  of  the  die  ring  on  ejecting  the  swaged 

blank,  returning  to  the  position  shown  in  the  sketch, 

just  as  the  press  ram  comes  to  rest  at  its  highest  posi- 
tion in  order  that  the  blank,  which  is  swaged  tightly 

into  the  die,  may  be  completely  ejected  and  still  allow 
a  new  blank  to  be  centered  properly  by  the  die. 

The  success  of  the  process  of  thickening  the  edges 
of  disks  of  brass  or  like  material  depends  largely  on 
the  form  of  the  first  blank.  Mr.  Ahlers  did  not  state 
the  material  his  blank  was  made  of,  but  I  assume  it  to 
have  been  either  brass  or  other  composition  of  like 
nature,  on  account  of  the  press  methods  he  tried  in  its 
production.  Steel  does  not  swage  to  form  like  this  when 

worked  cold,  and  if  a  disk  had  to  be  produced  as  speci- 
fied in  Mr.  Ahlers'  article  either  the  drop  hammer  or 

the  upsetting  machine  could  have  been  used  success- 
fully for  the  purpose. 

All  swaging  dies  of  the  kind  described  should  be 
made  massive  in  proportion  to  withstand  the  stress  of 
swaging.  Punches  and  dies  alike  must  be  highly  polished 

on  their  working  surfaces.  The  punch  and  the  knock- 
out should  be  a  perfect  fit  in  the  die  to  prevent  the  metal 

from  squeezing  past  them  and  forming  objectionable 
burs.  All  blanks  should  be  annealed  before  swaging 
and  must  be  free  from  oil  and  other  foreign  matter. 
Sometimes  air  holes  must  be  provided  in  the  punch  or 
the  knockout,  or  both,  depending  on  the  form  of  the 
thickened  rim  to  be  swaged. 

It  is  always  advisable  in  swaging  to  provide  a  press 
with  ample  power;  rather  use  one  with  power  to  spare 
than  one  that  barely  does  the  work.  Another  important 
point,  the  overlooking  of  which  sometimes  causes  trouble 
and  even  rejection  of  the  method,  is  that  the  punch  must 

be  shouldered  into  a  hardened  tool-steel  punch  holder 
of  sufficient  thickness  and  size  to  prevent  the  punch 
from  sinking  into  it  as  it  would  if  it  were  made  of  cast 
iron  or  soft  steel. 

The  correct  form  of  the  blank  for  swaging  can  best 
be  determined  by  trial.  The  best  and  cheapest  way  to 
do  this  is  to  build  the  blanking  die  complete,  because  the 
diameter  of  the  blank  will  not  change,  being  governed 
by  the  diameter  of  the  swaging  die.  The  blanking  punch 
is  now  made  and  ground  after  hardening  to  the  right 
diameter  as  at  A,  Fig.  4.  The  face  of  the  punch  is 
ground  by  guess  to  the  form  as  shown  at  B.  A  trial 
blank  is  produced  with  this  punch,  and  if  it  is  found 
there  is  not  sufficient  stock  in  this  blank  to  fill  out  the 

swaged  disk,  the  face  of  the  punch  is  ground  as  repre- 
sented by  line  C.    After  further  trial  it  may  be  neces- 

sary to  increase  the  convexity  of  the  punch  face  to  line 
D  or  until  the  desired  result  in  the  swaged  blank  has 
been  attained.  From  this  it  will  be  seen  that  all  the 
alteration  takes  place  in  the  face  of  the  blanking  punch 
and  is  accomplished  simply  by  grinding.  The  square 
corner  at  E  should  be  always  left  in  a  combination  cup- 

ping and  blanking  punch;  it  assists  materially  in  the 

blanking  operation,  as  it  overcomes  some  of  the  distor- 
tion in  the  strip  stock  and  also  leaves  a  clean,  smooth 

hole.  Although  the  blank,  for  the  swaging  of  which 
the  tools  described  in  this  article  were  designed,  differs 

somewhat  from  that  of  Mr.  Ahlers'  original  articles,  it 
is,  if  any,  the  more  difficult  of  the  two  to  make. 

A  Pneumatic  Thread  Chaser 

By  E.  V.  Allen 

Bruised  or  oversized  threads  on  a  bolt  or  screw  are 
usually  rectified  by  running  a  die  over  them.  In  some 
cases  a  slightly  bruised  thread  may  be  touched  up  with 
a  file.  The  method  used  in  the  Northwestern  R.R.  shops, 
Chicago,  is  to  chase  down  both  oversized  and  bruised 
threads  in  the  little  machine  shown.    In  this  case  the 

A  PNEUMATIC  THREAD  CHASER 

bolts  are  those  used  in  piston  heads  and  are  centered 
for  the  threaded  end. 

The  machine  is  made  somewhat  similar  to  a  small 

lathe,  with  an  adjustable  tailstock  center  and  a  head- 
stock  carrying  a  spindle  with  a  socket  A  on  the  nose  into 
which  the  head  of  the  bolt  is  placed.  The  spindle  is 
driven  by  means  of  an  air  motor  B  the  pinion  of  which 
meshes  with  the  internal  gear  C.  The  thread  chaser  D  is 

carried  in  a  lever-bracket  E,  which  is  made  to  slide  freely 
back  and  forth  in  a  guide  bar  F. 

j^s  the  bolt  turns,  driven  by  the  air  motor,  the  work- 
man presses  the  chaser  teeth  into  the  thread  and  allows 

the  chaser  to  feed  along,  cutting  down  the  oversized 
thread  or  cleaning  out  the  bruised  places,  as  the  case 
may  be. 

One  big  advantage  of  this  little  machine  is  that  it 
can  be  carried  anywhere  in  the  shop  and  used,  as  there 

are  few  places  in  a  railroad  repair  shop  where  com- 
pressed-air connections  are  not  available. 

The  scheme  is  also  much  quicker  than  the  use  of 
a  die. 
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Punching  and  Coping  Metal  Sills 

For  Railway  Cars 
By  C.  M.  Rogers 

The  box  car  shown  in  Fig.  1  is  one  of  several  hun- 
dred being  built  by  our  company  for  the  expeditionary 

forces  in  France,  which  must  interchange  with  French 
cars.  There  is  a  hook  and  link  attachment  at  each  end 
of  the  car,  with  two  safety  chains,  for  coupling  one  car 

As  the  channel  passes  through  the  machine  it  is 
gripped  at  either  end  by  clamps  on  a  traveling  carriage, 
the  rollers  of  the  table  being  adjusted  to  the  same 
height  as  the  bottom  of  the  die  block  B,  thus  maintain- 

ing the  weight  of  channel.  The  coping  operations  do 
not  use  the  carriage. 

For  the  first  operation  the  channel  stands  up  edge- 
wise with  the  end  under  the  square  cope  knife  at  the 

back  of  the  machine. 

The  cut-out  part  of  the  top  die  block  C  is  to  clear 

FIG.  1.  CARS  USED  BY  EXPEDITIONARY  FORCE 

to  the  next,  and  a  buffer  near  each  end  of  the  end 
sills,  with  a  heavy  spring  back  of  it  to  take  the  buffing 
shock. 

Since  a  large  part  of  this  shock  is  transmitted  to 
the  side  sills  it  is  necessary  to  have  the  end  of  side 
sills  a  snug  fit  into  the  end  sills.  The  construction  of 
the  corner  of  the  steel  underframe  is  shown  in  Fig.  2. 

The  center  sills,  side  sills  and  end  sills  are  made  of 

10-in.  ship  channels  weighing  21.8  lb.  per  foot.  The 
side  sills  are  36  ft.  2  in.  long.  There  are  318  round  holes 
of  six  different  sizes  to  be  punched  in  the  face  of  the 
center  and  side  sills  and  eight  ends  to  be  coped  to  fit 
the  end  sills. 

I  have  devised  an  arrangement  for  punching  and  cop- 
ing these  sills  by  which  the  operations  are  all  com- 

pleted   in   one    pass    through   the   machine    and    which 

FIG.   3. 
ARR.^NGEMENT  OF  G.V(^ 

COPING  TOOI.S 
PUNCHES  AND 

the  top  flange  of  the  channel  while  the  bottom  flange 
is  being  cut.  For  the  second  operation  the  channel  is 
turned  over  and  the  other  flange  is  cut  with  the  same 
knife.   The  top  knife  is  shown  at  D  in  Fig.  3. 

The  third  operation  is  coping  the  face  of  the  channel, 
which  is  done  at  the  center  of  the  head,  the  blades  for 
this  cut  being  shown  in  Fig.  4. 

After  coping  the  first  end,  on  the  left  side  of  the 
machine,  the  channel  passes  through  the  machine  at  the 
front,  where  the  holes  are  punched.  The  other  end  is 
then  coped  on  the  right  side  of  the  machine,  making 
the  sill  complete.  On  this  last  operation  the  sills  are 
gaged  from  the  end  already  cut,  as  they  must  come 
to  the  exact  length. 

The  punches  are  arranged  in  seven  rows  and  have 
eight  gags  as  shown  at  E,  Fig.  3.  One,  two  or  three 
holes  are  punched  at  each  stop  of  the  carriage.  The 
channels  are  marked  from  a  wooden  templet  so  as 

to  insure  punching  all  the  required  holes. 
There  is  a  6-in.-square  guide  between  the  flange  copes 

'10  "ship  Channe/,  S/.Q  lb. per  Ft FIG.    2.      DIAGRA.M   OF  JOINT 

should  prove  to  be  of  interest  to  others  who  are  build- 
ing similar  cars. 

I  am  using  a  punching  machine  having  a  3-in.  stroke. 
The  head  and  base  are  36  in.  square.  Special  die 
blocks  A  and  B,  Fig.  3,  which  were  made  of  cast 
iron,  and  17  punches  are  so  arranged  that  all  holes  can 
be  punched  in  any  sill  without  .shifting  it  sidewise. 

FIG.   4.      TOOLS  FOR  COPING  AT  CENTER  OP  SILL 

on  top  the  head  and  it  extends  dovm  into  the  bottom 
block.  The  raised  parts  F  in  Fig.  4  also  serve  as  guides 
to  keep  the  male  knife  from,  springing,  since  only  one 
side  is  used  at  a  time. 

Two  sets  of  face-coping  knives  are  required,  the  center 

sills  being  coped  f\-in.  deeper  than  the  side  sills, 
because  they  meet  the  end  sill  at  an  angle. 



174 AMERICAN     MACHINIST Vol.  50,  No.  4 

The  Solution  of  the 
WHY  should  Uncle  S

am  be  content  to 
dispose  of  his  war-purpose  machine 
tools  at  a  loss  when  he  can  dispose 
of  them  at  a  profit  to  their  owners,  the 

public,  of  1000  per  cent,  or  more? 

We  have  seen  a  number  of  plans  put  forward 
for  the  disposal  of  these  tools,  varying  in  prac- 

ticability from  one  similar  to  the  rumored 
method  of  disposing  of  the  German  fleet  by  sink- 

ing it  in  the  ocean,  to  a  more  sensible,  if  hardly 
more  profitable,  one  of  allocating  these  surplus 
tools  back  to  their  own  manufacturers  for  dis- 

posal through  them  to  the  public. 

All  of  these  plans  entail  a  distinct  loss  to  the 
public  pocketbook  and  present  no  possibilities 
of  getting  back  the  first  cost  of  these  tools,  to 
say  nothing  of  making  a  profit  on  them.  The 
types  of  tools  that  have  been  purchased  for  war 
purposes,  by  virtue  of  their  intended  use,  have 
been  those  with  which  every  machine  shop  at 
home  and  abroad  is  fairly  well  supplied  for 
peace  purposes.  For  a  long  time  to  come  even 
the  most  sanguine  can  expect  no  great  demand 
for  these  types  of  tools.  Thus  any  plan  that 
contemplates  putting  these  machines  into  the 
market  must  of  necessity  impose  a  long  wait  or 
a  low  price. 

Neither  of  these  things  is  desirable.  A  long 
wait  means  an  accumulation  of  storage  charges 
and  an  accumulation  of  depreciation,  for  depre- 

ciation often  piles  up  at  a  faster  rate  when  a 
machine  is  kept  in  dead  storage  than  when  it  is 
kept  busy.  Low  prices  as  a  means  of  disposal 
of  these  machines  are  not  in  line  with  public 
interest,  since  by  establishing  a  fictitiously  low 
level  of  value  for  the  article — a  cut  price,  below 
cost-selling  policy,  in  other  words — they  must  in- 

evitably lower  wage  standards. 

There  is  a  way  to  dispose  of  these  machine 
tools  so  that  they  will  earn  tremendous  profits 
for  the  United  States. 

That  way  consists  of  USING  THEM  TO 
EQUIP  A  NATIONAL  SYSTEM  OF 
TRADE  TRAINING  SCHOOLS,  in  which  the 
mechanical  talent  of  America  can  be  fostered 
and  developed. 

TT  is  true  that  we  have  and  have  had  technical 

■*■  high  schools,  trade  schools  and  manual-training 
schools,  but  it  is  also  true  that  the  mechanical 
equipment  of  99  out  of  100  of  these  schools  is 
on  the  average  from  15  to  20  years  behind 
the  times.  Handicapped  as  they  have  been 
by  the   necessity   of   training  their   students   on 

equipment  that  the  average  manufacturer  would 
consider  fit  only  for  the  scrap  pile  it  is  a  strik- 

ing tribute  to  the  value  of  industrial  training  that 
these  schools  have  done  as  well  as  they  have. 

'  _  We  must  encourage  trade  training  as  a  na- 
tional policy,  and  particularly  the  training  of 

MECHANICAL  SKILL,  which  furnishes  the 
means  for  the  application  and  extension  of  skill 
of  all  other  kinds.  The  prosperity  of  America  is 
primarily  and  basically  founded  on  the  sum  total 
of  its  industrial  skill.  As  we  have  fostered  and 
developed  this  skill  in  the  past,  and  through  its 
possession  applied  machinery  and  engineering 
to  the  development  of  our  natural  resources,  so 
has  this  country  prospered. 

"IX^E  are  an  industrial  nation.  Our  inventors, '  '  mechanics  and  scientists  are  in  the  aggregate 
our  most  valuable  citizens,  measured  by  their 
essentialness  to  material  prosperity,  and  na- 

tional material  prosperity  is  the  forerunner  of 
progress  of  every  kind.  Eliminate  these  people 
from  our  social  structure  and  you  bring  poverty, 
hunger  and  want  upon  every  man,  woman  and 
child  in  America.  You  paralyze  transporta- 

tion, sever  the  farm  from  the  city,  shut  down 
the  coal  mines,  the  steel  mills  and  the  factories, 
put  an  end  to  the  lives  of  individuals  and  com- 

munities. Can  you  think  of  any  other  class  ot 
citizens  the  elimination  of  whom  from  our 
scheme  of  things  would  bring  such  chaos? 

J(K)STER  the  development  of  our  mechanics, 
inventors  and  scientists,  and  in  proportion  as 

you  do,  so  do  you  add  to  our  national  prosperity 
and  individual  well-being. 

Material  prosperity  is  absolutely  limited  by 
the  quality  and  quantity  of  mechanical  skill  that 
exists  in  the  community.  All  wealth  comes  from 
the  development  of  natural  resources,  and  this 
development  is  made  efficient  only  by  machin- 

ery. Mechanical  skill  gave  us  the  low-priced 
automobile,  the  modern  locomotive,  the  ocean 
greyhound,  the  sewing  machine  and  the  type- 

writer. Mechanical  skill  and  machinery  have 
given  us  every  labor-saving  device  that  helps  to 
make  the  world's  task  an  easier  one. 

During  the  quarter  century  previous  to  the 
war,  mechanical  skill  and  its  result  in  the  form 
of  improved  machinery  caused  wages  to  rise 
gradually  and  continuously,  while  at  the  same 
time  the  cost  of  manufactured  products  as  con- 

sistently and  steadily  decreased.  Mechanical 

skill  has  been  and  will  continue  to  be  the  world's 
most  potent  factor  in  increasing  the  purchasing 
power  of  money. 
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War -Tool  Problem 
■VTEVER  in  our  history  have  we  needed  more 
•*■  ̂  than  we  do  now  to  foster  and  develop 
factor  that  will  increase  the  purchasing  power  of 
our  dollars.  War  has  forced  economic  conditions 
out  of  balance.  Why  search  for  new  and  untried 
expedients  for  restoring  this  normal  balance — 
for  making  the  dollar  as  powerful  as  it  was  be- 

fore the  war — when  we  have  at  hand  a  means 
that  has  demonstrated  its  effectiveness  during  a 
quarter  century? 

That  means  is  the  intensive  national  cultiva- 
tion of  mechanical  skill. 

In  normal  times  the  development  of  mechan- 
ical skill  through  the  individual  efforts  of  states, 

communities  and  progressive  manufacturers 
was  perhaps  sufficient  for  the  needs  of  those 
times.  But  times  now  are  not  normal  nor  will 
they  ever  again  be  the  same  as  they  were  before 
the  war.  Scattered  efforts  toward  progress 
must  be  replaced  by  intensive,  coordinated  plans 
of  nation-wide  scope. 

Double  during  the  next  ten  years  our  sum 
total  of  mechanical  skill  and  you  will  not  only 
double  our  per  capita  wealth,  but,  more  im- 

portant, you  will  double  the  purchasing  power 
of  our  dollars. 

When  you  survey  the  collective  ineffi- 
ciencies of  our  present-day  methods  of  industrial 

training  you  are  confronted  with  an  overwhelm- 
ing sense  of  the  possibilities  of  achievemefit 

through  a  coordinated  plan.  And  the  difficulty 
in  almost  every  case  has  been  the  impossibility 
of  securing  proper  equipment.  Machine  tools 
are  expensive  when  they  are  modern  and  worth 
while.  The  average  industrial  community  is 
without  the  means  of  obtaining  trade-school 
equipment  except  such  as  has  outlived  its  use- 

fulness and  productivity. 

l-TERE  is  an  opportunity  for  our  farsighted 
statesmen  to  further  immeasurably  the  ma- 

terial welfare  of  America.  Here  is  an  oppor- 
tunity for  Uncle  Sam  to  outfit  complete  in  every 

community  a  trade  school  which  will  not  be  a 
collection  of  antiquated  junk,  but  will  represent 
the  last  word  in  equipment. 

Make  these  surplus  machine  tools,  which 
everyone  is  wondering  what  to  do  with,  avail- 

able to  the  educational  institutions  of  America. 

Here  is  an  opportunity  for  statesmen  to  fos- 
ter the  genius  of  a  coming  Watt  or  Fulton  or 

Stevenson,  and  thereby  to  bring  upon  America 
the  far-reaching  benefits  of  invention.     Here  is 

an  opportunity  for  the  tens  of  thousands  of American  boys  who  by  taste  and  instinct  are unfitted  for  academic  training  in  scholastic  sub- 
jects, but  who,  born  with  mechanical  instincts, can  be  trained  to  become  valuable  mechanics through  the  development  of  these  instincts  in- 

stead  of  being  thrust  at  an  early  age  into  occupa- tions of  drudgery. 

TET  CONGRESS  SECURE  a  committee  of 
advisers  from  among  the  leading  voca- 

tional  educators  of  our  various  states.  Let  these 
educators  pass  upon  the  surplus  mechanical 
equipment  under  Government  control,  eliminat- 

ing from  this  such  material  as  cannot  be  adapted 
to  equip  trade  schools. 

LET  THE  REMAINDER  OF  THIS 
EQUIPMENT  which  can  be  adapted  to  equip- 

ping trade  schools  be  withdrawn  from  the  cus- 
tody of  the  various  Government  departments 

that  now  have  it  in  control  and  placed  in  the 
custody  of  a  national  board  of  commissioners 
for  a  period  say  of  two  years. 

LET  THESE  COMMISSIONERS  pass 
upon  requisitions  duly  made  out  by  accredited 
boards  of  education,  universities  or  colleges 
that  desire  to  equip  trade  schools  in  their 
communities.  Let  it  be  understood  that 
the  requisition  from  any  community  must  be  ac- 

companied by  satisfactory  evidence  of  the  avail- 
ability of  a  building  to  house  the  machinery  and 

of  the  assurance  of  the  necessary  funds  to  main- tain the  trade  school. 

After  the  two  years  or  other  predetermined 
period  has  expired  let  such  machine  tools  and 
equipment  that  have  not  been  requisitioned  be 
disposed  of  in  the  market  according  to  one  or 
more  of  the  plans  now  proposed. 

He  is  a  wise  investor  who  places  his  assets 
for  future  profit  instead  of  sacrificing  them  for 
present  loss.  Here  are  these  tools  which  the 
Government  has  bought  and  paid  for — these 
tools  that  by  their  very  prevalency,  which  makes 
them  difficult  to  sell,  makes  them  exactly  suited 
for  training  purposes.  Let  us  not  sacrifice  them 
at  a  loss  but  invest  them  for  a  profit. 

■%X/^E  have  been  behind  Germany  in  prepara- 
» '^  tion  for  war;  we  have  been  behind  England 

and  France  in  preparation  for  peace.  Here  is 
the  opportunity  for  our  statesmen  to  reclaim  the 
American  title  for  progressiveness  by  using  this 
material  that  is  at  hand  to  establish  a  broad 
foundation  for  enduring  prosperity. 
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How  Uncle  Sam  Will  Help  Solve  Your 
Export  Problem 

WITH  the  kaleidoscopic  changes  created  by  the 
automatic  retirement  of  war-time  committees 
which  so  ably  functioned  for  our  Government 

during  the  war  industry  finds  itself  relaxed  from  its 
extraordinary  efforts  and  is  today  confronted  with 
readjustment. 

Priorities  and  Government  price  control  have  been 

abandoned  and  the  most  practical  methods  of  trans- 
posing production  from  a  war  to  a  peace  basis  which 

that  in  Latin  America  an  erroneous  impression  pre- 

vailed as  to  the  integrity  of  America's  business  meth- 
ods. But  the  world  war  transposed  these  conditions 

with  the  closing  of  the  markets  of  Europe,  and  our  own 
trade  with  the  20  countries  of  South  America  increased 

from  the  year  1913-1914  from  $750,000,000  to  $1,750,- 
000,000    in    1917-1918,    or    253    per    cent. 

Our  larger  banking  institutions,  principally   in  New 
York    City,    established    branch    offices    in    all    of   the 

BUREAU    OF   FOREIGN    AND    DOMESTIC     COMMERCE 

FOREIGN      TRADE       PROMOTION 

RESEARCH 

Foreign  TarifiU 

Infoni'.ation  concern 
ing  foreign  tariff  and 
customs  laws  and  repu 
latiorts,  commercial  pol 
icies  of  foreign  coun 
tries,  foreign  trade 
marks  and  patent  las^s, 
embargoes  and  import 
prohibition,  and  foreign 
consular  reffulstions 

Research 

Supplies  inforn>»^ion on  import  and  export 
statistics  of  all  foreign 
countries,  foreign 
sources  of  supply  of 

raw  materials,  trans- 
lating, and  researches 

in  all  phases  of  ioreign 
trade. 

SUtlstics 

Supplies  information 
regarding  impcrt  and 
export  statistics  of  the 
trade  of  the  United 
States  with  all  coun 
tries  These  statistics 

are  furnished  in  ten- 

day,  monthly,  quar- 
terly and  ytarly  pe- 

riods 

Far  East 

Information  regard- 

ing ports  and  trans- 
portation facilities,  in- 
vestment opportunities, 

mmeral  resourires  and 
their  development,  and 
the  markets  for  cotton 
(Tot  ds,  wearing  apparel, 

railway  equipment,  mo- 
tor vehicles,  shoes  and 

leather,  etc. 

Latin  America 

Information  concern- 
ing markets  far  Ameri- 

can products,  regula- 
tions for  guidance  of 

commerci-*!  travelers, 

trade  conditron  in  Latin 

America,  specific  op:;n- 
ings  f -r  American 
exports,  and  con^omj 
which  might  act  as 

representatives 
(»f  American  exporter?^ 

ADVICE      AND       INFORMATION FIELD WORK 

Correspondence 

PurrJihes  American 
exp.rtars  informatibn 
OQ  markets  In  forci.^i 

countries,  including  ad- 
vice on  methods  cf 

packing,  financing  ex- 
port shipments,  s.urccs 

of  foreign  crtdit  data, 
lists  of  importers 
abroad,  and  names  of 
domeittc  manof M- 
turen. 

Editorial 

Makes  available  to 
the  business  public, 
through  publicat.ons 
and  indexes,  informa- 

tion on  ctmmerclal  and 

indus'.rlal  conditions  in 
all  parta  of  the  world. 

District  OiBces 

Miniature  bureaus 
at  New  York,  B  st^n, 

Chicago,  St  Louis,  New 
Orleans,  San  Francisco 
and  Seattle.  R:cog- 
ni2«d  centers  for  re- 

liable information  re- 
garding domestic  and 

foreign  trade.  Render 
special  service  to 
f  reign  buyers  seeking 
go  ds  in  the  United 
Sutea,  and  adjusting 
trade  differences. 

Located  in  the  prin- 
cipal capitals  of  the 

world,  furnish  first- 
hand information  and 

advice  on  banking,  com- 
mercial, industrial  and 

investment  conditions 

abroad. 

Special  Agents 

Technical  trade  in- 
vestigators who  study 

foreign  markets  for  ̂  

specific  American  com- mcdities,  also  assist 

American  manufactur- 
ers and  exp  run  to 

establish  sa  tisf  actor>' 
trade  relations  with 

particular  foreign  im- 

po.ters. 

Trade 
Commissioners 

Men  with  commercial 
and  economic  traininr 
who  study  generwl 
trade  conditions  ahiTPad. 
with  particular  refci 
ence  to  increased  sale 

of  American  produ^tn 

supplying  of  raw  mi terials  necessary  tn 
American  industries, 

Me. 

will  still  maintain  employment  and  wages  are  being 
sought. 
Many  efforts  and  suggestions  have  been  advanced 

along  the  line  of  export  organizations  which  have  been 

made  possible  by  the  Webb-Pomerene  bill  which  per- 
mits of  the  combination  of  manufacturers  for  new- 

business  in  foreign  lands,  but  comparatively  few  of 
our  manufacturers  possess  a  fundamental  knowledge 
of  the  necessities  for  conducting  export  business. 

Previous  to  the  war  and  owing  to  the  conditions 
existing  in  the  mercantile  marine  the  greater  proportion 

of  the  manufacturers  of  this  countr>'  did  not  seek 
foreign  markets  and  most  of  those  who  did  held  to  a 

rigid  system  of  credit  protection.  It  is  a  sad  com- 
mentary on  the  actions  of  a  part  of  American  industry 

countries  of  South  America  and  the  natives  of  these 
various  countries  have  come  to  appreciate  the  service 
offered  them  by  our  own  financial  institutions.  This 
places  us  now  in  a  position  to  do  business  on  a  credit 
basis,  and,  with  our  merchant  marine,  we  are  today 

in  a  position  to  compete  as  never  before  for  this  de- 
sirable business. 

While  American  manufacturers  have  been  de^ly 

engrossed  in  their  production  of  war-time  requirements 
there  apparently  has  been  overlooked  the  available  in- 

formation at  hand  in  our  own  Government  agencies. 

Appreciating  the  extent  and  helpfulness  of  this  informa- 
tion the  American  Machinist  presents  in  this  issue  a 

diagrammatic  chart  of  information  prepared  by  the 
Bureau  of  Foreign  and  Domestic  Commerce,  which  is 
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self-explanatory  and  which  portrays  the  extensive  plans 
of  the  Department  of  Commerce  in  its  efforts  to  serve 
American  industry. 

The  thoroughness  of  this  foreign-trade  service  has 
been  outlined  in  the  annual  report  of  the  chief  of  this 
bureau.  All  of  the  information  stated  in  the  chart 

is  available  for  those  interested  in  foreign-trade  expan- 
sion. 

Application  for  information  regarding  export 
business  should  be  addressed  to  the  Bureau  of  Foreign 
and  Domestic  Commerce. 

Definite  Work  for  War-Service 
Committees 

AT  THE  meeting  of  the  Council  of  War-Service 
Committees   of  the  National   Chamber  of  Com- 

-  merce,  held  at  the  Waldorf  Hotel  Jan.  3-4,  Pres- 
ident Wheeler  said: 

I  have  had  this  feeling  about  the  meeting  of  the  council. 
At  Atlantic  City  you  asked  that  we  should  have  a  meet- 

ing at  the  earliest  possible  moment  to  try  and  get  our 
bearings  and  relate  ourselves  together  as  a  new  organiza- 

tion. The  organization  is  loose  we  will  have  to  admit.  It 
has  to  evolve  out  of  what  it  is  today  into  the  useful  ma- 

chinery it  must  become,  and  we  cannot  expect  in  c  meeting 
of  this  kind  to  develop  just  what  the  council  will  constitute 
as  a  force  in  this  country  either  in  relation  to  the  respective 
industries  that  are  here  represented  or  the  business  in- 

terests of  the  country  as  a  whole.  It  was  unfortunate  that 
we  should  have  to  call  a  meeting  just  at  this  time.  It  is 
not  an  appropriate  time  to  get  together.  Things  are  more  or 
less  in  a  state  of  flux  everywhere,  and  we  cannot  drive  quite 
as  substantially  to  a  common  program  and  definite  center 
as  we  may  be  able  to  do  a  few  weeks  from  now.  In  conse- 
quance  there  is  more  or  less  embarrassment  both  in  respect 
to  the  War  Service  Executive  Committee  in  calling  the 

council  together  and  in  the  council's  deliberations. 
But  I  want  to  give  you  just  this  word.  We  have  60  days 

in  which  to  do  intensive  work,  and  if  we  spend  60  days  in 
completing  a  perfect  piece  of  machinery  we  would  find  the 
machinery  all  set  up  and  no  opportunity  to  operate  it.  The 
thing  that  now  is  necessary  is  not  so  much  talk  but  a  lot 
of  action,  and  I  have  felt  that  you  would  be  better  off  for 
having  come  into  this  m.eeting  with  your  War-Service  Ex- 

ecutive Committee  constantly  on  the  job  in  Washington, 
as  it  will  be  by  sections  if  not  as  a  whole,  there  watching 
your  interests  and  flagging  out  to  you  from  this  time  on 
whatever  we  think  you  ought  to  have  relating  to  your 
respective  industries.  But  that  War-Service  Executive 
Committee  is  incapable  of  doing  all  the  work  that  is  going 
to  be  necessary  in  connection  with  this  readjustment,  it 
is  up  to  the  War-Service  committees  to  flag  into  the  ex- 

ecutive committee  in  Washington  the  things  that  your 
industries  want  consideration  for  and  all  suggestions  that 
you  may  have  to  make  that  we  must  pass  on  to  the  neces- 

sary authority,  whatever  that  may  be,  in  order  that  there 
may  be  coordination  between  the  War-Service  executive 
committee  and  these  War-Service  committees  that  will 
work  intensively  during  the  next  60  days  in  order  to  clear 
up  things  in  our  minds  which  we  have  not  been  able  to 
express  quite  clearly  now. 

I  found  in  the  last  few  weeks  in  the  many  War-Service 
committees  organized,  some  representing  war  and  some 
nonwar  industries,  the  question  arising  as  to  their  rela- 

tionship to  this  central  body.  The  nonwar  industries  say, 
"We  are  going  back  to  peace  production,  and  restraints 
and  restrictions  are  being  removed  and  we  have  no  war 
orders  and  no  special  relationship  to  the  war  program,  so 
what  relation  have  we  to  this  council?"  The  ans^yer  is 
this:  This  is  a  council  representing  every  industry  in  the 
United  States  through  its  War-Service  committees  charged 
with  the  responsibility  of  safeguarding  those  industries. 

The  industries  that  are  particularly  beset  with  problems 

that  have  arisen  out  of  the  armistice  and  cessation  "fj'ar 
vitally  need  the  support  and  wise  suggestions  of  the  War- 
Service  committees  in  behalf  of  every  unit  of  the  industry. 
These  industries  that  are  so-called  nonwar  industries  that 

have  not  been  related  to  the  war  program  except  as  to  con- 
servation measures  and  restrictive  measures  are  getting 

back  to  normal  operations,  but  are  tremendously  intefc3i.ea 

in  the  fact  that  if  any  industry  is  beset  by  the  problems 
of  today  or  depressed  by  conditions  that  depression  relates 
to  every  industry  and  becomes  a  direct  menace  to  the 
nonwar  industry  just  as  much  as  the  war  industries. 

In  this  matter  we  are  absolutely  a  unit.  Unfortunately 
we  are  unprepared  for  the  conditions  that  now  confront 
us.  Unfortunately  we  are  always  thrown  into  a  new  situ- 

ation without  the  opportunity  of  building  machinery  as 
other  countries  have  been  taught  to  build  theirs.  It  is  the 
old  American  policy  of  tackling  the  thing  when  it  is  on 
our  backs  and  getting  out  from  under  the  burden  with  as 
little  disruption  as  possible.  That  is  our  situation  today. 
We  must  approach  this  gulf  immediately  before  us  with 
intelligent  action  and  get  over  into  the  period  of  prosperity 
which  is  on  the  other  side  of  the  gulf  and  will  last  for  sev- 

eral years  and  which  will  give  us  the  opportunity  of  bring- 
ing about  changes  necessary  in  legislation,  the  reconstruc- 
tion of  our  economic  forces  and  transportation  agencies  and 

return  to  private  ownership  ot  those  agencies  and  adjust- 
ment of  other  factors  which  we  cannot  do  today  in  the 

short  session  of  Congress.  At  this  time  we  must  concen- 
trate on  the  immediate  problems  of  validation  of  contracts. 

My  judgment  is  that  your  War-Service  executive  committee 
will  do  the  best  that  a  group  of  men  can  possibly  do  for 
you,  with  or  without  your  constant  suggestion  and  coop- 

eration and  good-will.  But  your  War-Service  executive 
committee  will  be  multiplied  in  its  power  and  force  if  every 
chairman  and  vice  chairman  of  a  War-Service  committee 
will  get  his  War-Service  committee  together  at  the  earliest 
possible  date  and  will  study  the  problems  of  its  industry 
and  let  us  know  the  things  that  the  industry  is  suffering 
from  or  likely  to  suffer  from  and  suggestions  that  are  neces- 

sary for  its  safeguarding. 
Constructive  suggestions  of  a  national  character  we 

need  in  order  that  we  may  be  better  able  to  map  out  the 
program  necessary  in  Washington,  and  then  by  the  time 
this  council  is  next  called  together  we  will  have  a  definite, 
concrete,  constructive  program  to  put  up  to  you  for  dis- 

cussion and  to  carry  back  to  the  industries  in  a  way  that 
we  cannot  do  today. 
We  will  drive  to  three  central  problems  which  are  im- 

mediately before  us.  We  want  these  contracts  that  are 
informal  validated,  and  we  want  aid  given  to  some  units 
of  industries  now  desperately  in  need  of  assistance  in  order 
that  there  may  be  no  disintegration  in  any  industry  or 
any  unit  of  industry.  We  want  the  question  of  the  resales 
of  property  of  whatever  character  delayed  and  put  in  the 
hands  of  a  proper  agency  so  that  the  departments  that 
now  have  the  control  under  the  law  shall  understand  that 
these  goods  are  not  to  be  offered  promiscuously  in  the 
market  until  such  time  as  we  are  ready  to  absorb  them 
without  destruction  of  new  production;  and  in  that  matter 
generally  one  of  the  strongest  factors  we  can  have  to  sup- 

port the  creation  of  proper  agencies  for  the  distribution  of 
those  materials  will  be  labor,  as  labor  is  most  vitally  in- 

terested in  this  matter,  for  if  through  uncertainty  depres- 
sion and  a  resulting  cessation  of  business  occurs,  because 

of  not  knowing  what  is  going  to  happen  on  the  morrow, 
and  with  this  great  mass  of  stuff  uninventoried  and  with 
unfinished  war  contracts,  labor  necessarily  will  be  laid  off, 
for  there  is  no  production  possible  under  such  conditions 
that  will  parallel  the  production  of  the  war  period.  Labor 
thus  finds  itself  in  a  disagreeable  position,  and  we  will 
have  to  depend  upon  our  forces  of  industrial  ;>roduction 
and  the  forces  of  labor  to  combine  into  a  body  that  shall 
insist  upon  legislation  necessary  for  the  creation  of  agencies 
necessary  to  bridge  us  over  this  period  of  the  next  few 
months. 

Oversea  Commission  to  Be  Chosen 

I  want  to  talk  to  you  about  another  thing.  You  wanted 
that  there  should  be  a  commission  created  to  send  over  to 
the  other  side,  and  I  think  you  are  entitled  to  a  statement 
on  that  matter,  for  it  is  something  the  council  is  interested 
in.  We  could  have  taken  up  your  suggestion  and  created 
a  commission;  have  had  it  ready  at  this  time  to  proceed 
to  the  other  side  with  an  indefiniteness  as  to  program  and 
purpose  that  would  have  been  unfortunate  and  might  have 
made  for  conflict.  We  have,  on  the  other  hand,  taken  this 
course.  We  have  been  in  constant  consultation  with  the 
administration  and  by  cable  with  interests  on  the  other 
side  of  the  water  to  try  and  ascertain  as  nearly  as  may  be 
at  this  time  the  precise  conditions  that  exist  over  there. 

There  was  no  desire  on  our  part  to  create  an  agency 

representing  American  industry  on  the '  other  side  that would  conflict  in  any  way  with  the  practical  development 
of  the  official  agencies  that  are  likely  to  be  created  by  our 
Government  work  and  with  other  governments.     The  con- 
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sequence  is  this  matter  was  handled  in  this  way.  We  are 
ready  to  proceed  with  the  creation  of  a  commission  repre- 

senting American  business  at  the  very  moment  that  it  seems 
necessary  and  desirable  to  create  it  and  start  it  across  to  the 
other  side.  We  want  first  to  ascertain,  and  we  will  know 
within  the  course  of  the  next  two  weeks,  precisely  what  the 
requirements  are  and  what  our  own  administration  and  our 
own  business  confreres  shall  agree  on  as  the  procedure  we 
should  adopt  in  order  to  conform  so  far  as  possible  to  the 
needs  they  themselves  have  in  mind. 

If  we  find  that  our  own  administration  in  charge  of  the 
negotiations  will  create  a  suitable  and  competent  and  rep- 

resentative group  and  feel  that  group  can  work  not  under 
restraint  but  freely  we  obviously  will  tie  to  that  group  as 
our  representation.  If,  on  the  other  hand,  we  find  that  of- 

ficial representation  on  such  a  commission  as  may  be  created 
cannot  freely  represent  American  industry,  would  operate 
under  certain  restraints  because  of  its  official  connections, 
and  that  commission,  aside  from  the  official  commission 
necessary  to  go  over  there  with  freedom  of  action  and 
speech  and  report  in  order  that  American  industries  may 
be  flagged  with  the  latest  information  of  a  correct  char- 

acter, we  will  supplement  such  body  with  a  body  of  our 
own  that  will  operate  without  restraint. 

Best  Means  of  Accomplishing  Purpose 

That,  we  think,  is  the  best  means  to  accomplish  the  pur- 
pose you  had  in  mind  at  Atlantic  City,  and  within  the  next 

two  or  three  weeks  we  will  have  information  for  you  as 
to  the  course  that  should  be  pursued  in  order  that  American 
industries  shall  be  properly  represented,  if  not  officially, 
then  unofficially,  but  so  related  to  the  official  group  that 
there  will  be  no  conflict  and  there  will  be  freedom  of  action ; 
and  information  you  want  for  the  safeguarding  of  your  in- 

dustries will  be  available  to  guide  you  in  future  operations. 
I  have  a  very  great  desire  to  see  this  council  take  its 

proper  place  in  the  work  that  is  just  ahead  of  us,  and  it 
can  only  take  its  proper  place  if  each  chairman  or  vice  chair- 

man of  the  respective  War  Service  committees  shall  func- 
tion as  earnestly  in  the  unwinding  of  conditions  as  it  func- 

tioned in  the  winding  up  of  those  conditions. 
Mr.  Butterworth  said  we  have  been  brought  up  to  a 

certain  peak  by  conditions  that  have  forced  us  to  it  and 
under  influences  that  have  been  difficult  and  forced  sacrifices 
on  the  part  of  many,  and  readjustment  and  reconversion 
on  the  part  of  many  is  necessary;  we  have  been  brought 
up  to  this  peak  and  left  there,  and  we  have  got  to  either 
fall  off  and  get  bumped  or  get  down  by  gradual  processes 
in  a  manner  that  will  bring  us  to  the  normal  level  without 
the  disruption  that  would  come  from  a  sudden  fall.  The 
industries  themselves  know  what  they  ought  to  have.  The 
War-Service  committee  of  each  industry  can  best  advise 
the  safe  method  of  return  to  normal. 

Your  War-Service  executive  committee  will  stay  in  Wash- 
ington and  work  for  you,  but  you  must  tell  us  what  you  want 

and  indicate  the  dangers  that  confront  you  and  give  us 
the  aid  without  which  we  cannot  function  effectively  and 
to  the  fullest  extent  in  your  interest.  Many  problems 
will  come  up  later  on.  After  the  present  session  of  Congress 
adjourns  we  will  have  to  call  upon  this  council,  possibly 
drawn  together  in  some  different  form  of  organization 

than  today's,  to  advise  us  on  matters  regarding  the  pas- 
sage of  legislation  of  economic  character  that  cannot  pos- 
sibly be  considered  at  this  time,  for  we  would  now  scatter 

our  forces  so  as  to  make  impossible  the  accomplishment  of 
the  things  immediately  necessary.  Keep  your  War  Service 
committees  together  and  have  them  meet  as  soon  as  you  can 
for  the  discussion  of  problems  of  each  industry.  Give  us 
a  digest  of  your  findings  so  the  War-Service  executive  com- 

mittee may  have  constantly  coming  into  Washington  the 
latest  and  most  effective  and  complete  advice  with  respect 
to  the  manner  in  which  the  industry  is  functioning  and  the 
dangers  as  you  see  them. 

We,  on  the  other  hand,  will  pledge  that  as  rapidly  as 
there  is  anything  in  which  you  are  interested  takes  place 
in  Washington  and  as  rapidly  as  we  see  a  place  where  the 
War-Service  committees  can  exercise  force  to  bring  about 
the  things  necessary  to  a  return  to  the  proper  basis  of  op- 

eration of  all  industry  we  will  flag  it  out  to  you,  and  you 
can  then  exercise  your  influence  with  your  industries  to 
support  these  things. 

It  is  altogether  a  difficult  situation.  There  are  very  many 
complex  conditions.  We  cannot  have  all  laws  repealed  and 
new  ones  completed  in  a  short  time.  We  must  utilize  the 
Machinery  that  exists  now  and  supplement  it  by  new  machin- 

ery that  can  be  quickly  installed.  If  we  stick  together  as  the 
units  of  American  industry  and  as  War-Service  committees 

representing  all  those  units  for  the  next  90  days  in  in- 
tensive work  on  behalf  of  the  difficult  conditions  that  exist 

we  will  bridge  definitely  a  gulf  that  will  put  us  over  into 
a  period  where  for  three  or  four  years  we  will  not  only  have 
prosperity  in  this  country  such  as  we  have  not  seen  for 
many  years,  but  we  will  be  able  during  that  period  of 
prosperity,  cooperating  together,  to  wisely  adjust  the  ele- 

ments of  production  so  that  in  any  subsequent  period  of 
depression  we  will  be  prepared  to  cope  with  that  period 
i-ather  than  have  it  come  upon  us  as  suddenly  as  the  cessa- 

tion of  war  came  upon   us. 
We  want  to  have  the  broadest  policy  with  the  agencies 

of  the  Government  which  are  trying  to  function  with  us. 
Our  industries'  needs  cannot  be  known  by  the  agencies  ex- 

cept as  we  give  them  the  information.  We  want  to  be  gen- 
erous in  our  opinions  of  what  they  do  and  we  want  to  be 

friendly  and  open  with  them  in  our  representations  to 
them.  Out  of  this  council  and  of  the  emergency  of  the  war 
and  out  of  the  cooperation  between  Government  and  busi- 

ness that  has  resulted  during  the  period  of  the  war,  and  out 
of  the  new  vision  which  the  public  itself  has  been  bound  to 
get  of  the  unselfish  effort  of  American  business  to  advance 
the  war  program,  have  come  the  complexities  of  the  present 
moment,  because  we  have  waited  for  no  complete  contracts. 
We  have  only  asked  to  be  told  what  it  was  necessary  to  do 
to  win  and  we  have  accomplished  that, to  the  best  of  our ability. 

The  American  public,  knowing  that,  has  today  a  different 
concept  of  the  relation  of  industry  to  the  Government  and  of 
the  broad  spirit  in  which  industry  has  operated  than  it  has 
had  for  15  or  20  years.  Into  this  organization  and  our  com- 

mittees together  let  us  gather  our  information  impartially 
and  honestly  for  presentation  to  the  a_gencies  that  need  it 
and  hold  ourselves  in  readiness  for  service,  because  the 
armistice  signed  or  the  peace  treaty  ultimately  signed  does 
not  mean  a  release  of  the  war  efforts  of  the  agencies  that 
have  been  in  this  problem  until  such  time  as  we  have  safe- 

guarded the  return  of  industry  back  to  normal  operations 
as  before  the  war. 

Our  task  is  only  begun.  We  have  got- to  function  through 
until  normal  conditions  are  again  with  us  and  until  we 
have  solved  the  difficult  problems  up  to  today  and  have 
controlled  the  complex  conditions  which  now  confront  us 
and  have  enabled  us  to  return  in  safety  our  industries  to 
their  normal  position  and  have  again  come  into  relationship 
with  our  labor  which  will  be  that  relationship  which  must 
continue  during  the  period  beyond  the  period  of  readjust- 
ment. 

Chamber  to  Aid  Readjustment 

Just  a  word  as  to  the  chamber.  The  Chamber  of  Com- 
merce was  organized  six  years  ago  at  a  time  when  war  in 

the  world  was  considered  impossible,  because  we  were  led  to 
believe  that  finance,  commerce  and  industry  generally  would 
make  impossible  the  chaos  that  has  resulted  in  the  last  four 
years.  We  liave  learned  many  things  about  organization. 
We  have  learned  many  new  angles  of  the  industrial  situa- 

tion and  much  of  cooperation  we  did  not  know  before.  The 
chamber  will  be  your  servant  to  m.ake  every  trade  organ- 

ization as  nearly  100  per  cent,  strong  as  it  may  be  made 
in  these  months  that  are  immediately  ahead  of  us,  until 
trade  organizations  representing  American  industry  can 
be  largely  representative  of  the  whole  industry. 

You  may  command  us  for  any  service  that  you  think 
we  can  render,  for  any  influence  that  units  of  the  industry 
think  they  need  with  those  who  have  not  seen  their  way 
clear  to  associate  with  you;  to  come  to  meetings  whenever 
called  and  exercise  all  the  power  and  influence  we  can 
exercise  in  order  that  the  industrial  organizations  of  the 
country  as  represented  by  the  trade  associations  shall  be 
as  nearly  as  possible  100  per  cent. 

You  can  trust  us  further,  that  the  chamber  functioning 
in  that  way  for  you  will  endeavor  to  make  such  readjust- 

ments of  its  own  machinery  as  to  make  a  central  agency 
that  shall  be  able  to  speak  as  representative  of  all  the 
agencies  of  commerce,  whether  they  are  agencies  of  produc- 

tion or  distribution  or  foreign  trade  or  what  not,  in  such 
fashion  that  you  may  be  able  to  rest  your  case  with  this 
central  agency  which  we  together  have  been  able  to  create. 

There  is  a  tremendous  work  for  us  to  do.  It  is  not  going 
to  be  a  work  that  will  ever  be  done  by  speeches.  It  is  only 
going  to  be  done  by  intensified  action.  So  far  as  I  can 
pledge  the  chamber  I  pledge  you  its  whole  efforts  to  bring 
about  the  conditions  that  are  necessary  to  safeguard  in- 

dustry and  restore  it  to  normal  conditions,  and  I  ask  of 
you  that,  having  placed  in  the  hands  of  the  chamber  this 
difficult  task  to  perform  and  having  made  it  necessary  for 
men  to  still  further  absent  themselves  from  their  own  busi- 



January  23,  1919 The  Word  is  "Carry  On" 
179 

ness  to  carry  out  for  you  the  prograifn  you  have  got  in 
mind  for  your  industry,  you  will  within  your  industry  stay 
together  and  hold  your  organizations  exactly  as  they  are, 
making  them  operate  intensively  during  these  next  difficult 
months  and  support  the  chamber  in  its  eilort  to  bring  about 
the  conditions  you  desire. 
We  want  your  help  for  part  of  this  program.  We  are 

going  to  make  a  part  of  the  program  anyway,  because  there 
is  a  determination  to  use  the  influence  we  possess  and 
all  the  powers  we  possess  to  bring  about  conditions  that 
we  know  ought  to  exist;  but  by  united  action  of  the  organ- 

ization which  we  have  in  Washington  and  the  organizations 
that  you  have  in  your  respective  industries  we  can  move 
across  this  period  that  immediately  confronts  us  and  into 
the  future  with  confidence  that  whatever  may  come  we 
shall  bridge  the  present  dangers  safely  and  safeguard  our 
industries  over  the  gulf  we  are  approaching. 

Mr.  President,  if  it  should  arise  in  the  subsequent  meet- 
ings of  this  council  and  in  your  deliberation  that  you  should 

find  a  substitute  machinery  in  place  of  the  War-Service 
executive  committee  as  now  constituted  by  your  order  at 
the  Atlantic  City  convention,  will  you  let  me  state  to  this 
body  that  the  Chamber  of  Commerce  through  that  War- 
Service  executive  committee  will  hold  its  place  and  per- 

form its  work  to  the  best  of  its  ability  and  with  as  much 
unselfishness  as  it  can  until  the  new  machinery  might  be 
ready  to  operate. 

If  at  any  time  American  industry  as  represented  by  the 
War-Service  committees  should  find  that  it  can  create  a 
central  committee  that  will  function  better  than  the  com- 

mittee that  you  have  now  functioning  for  you  we  will  grad- 
ually pass  back  into  our  own  affairs  as  your  committee 

passes  on,  thanking  you  for  the  opportunity  of  being  re- 
lieved of  a  task  which  we  are  doing  as  best  we  may  in  your 

interest,  but  which  we  will  relinquish  to  better  machinery 
as  soon  as  you  are  ready  to  supply  that  machinery.  In  the 
meantime,  beginning  Monday,  you  will  find  the  War-Service 
executive  committee  in  Washington  in  your  interest  and 
when  we  flag  back  to  you  the  fact  that  we  need  your  sup- 

port and  that  every  unit  of  your  industry  should  be  rallied 
behind  a  movement  that  is  necessary  in  obtaining  legisla- 

tion for  the  erection  of  machinery  necessary  to  negotiate  this 
period  we  are  going  to  expect  you  will  be  on  the  job  and 
give  us  the  support  we  need  in  order  that  your  own  in- 

terests may  be  properly  carried  on. 

Payment  for  Informal  Contracts 
As  was  to  be  expected  there  is  every  reason  to  be- 

lieve that  Congress  will  soon  pass  a  bill  legalizing  such 
war  contracts  as  were  accepted  and  conducted  in  good 
faith  but  which  were  not  made  in  the  manner  required 

by  law.  The  Committee  on  Military  Afifairs  has  recom- 
mended the  passage  of  the  following  bill  (H.  R.  13,274) : 

That  the  Secretary  of  War  be  and  he  is  hereby  authorized 
to  adjust,  pay  or  discharge  any  agreement,  express  or 
implied,  upon  the  basis  of  reasonable  value,  but  in  no  case 
greater  than  the  agreed  price,  that  has  been  entered  into 
in  good  faith  during  the  present  emergency  and  prior  to 
Nov.  12,  1918,  by  any  officer  or  agent  acting  under  his 
authority,  direction  or  instruction  with  any  person,  firm 
or  corporation  for  the  acquisition  of  lands  or  the  use  thereof, 
or  for  any  supplies,  material  or  equipment  to  be  used  in 
the  prosecution  of  the  war,  when  such  agreement  has 
been  executed  in  whole  or  in  part,  or  expenditures  have 
been  made  or  obligations  incurred  upon  the  faith  of  the 
same  by  any  such  person,  firm  or  corporation  prior  to  Nov. 
12,  1918,  and  such  agreement  has  not  been  executed  in  the 
manner  prescribed  by  law; 

Provided  that  payment  under  such  agreement  shall  not 
exceed  the  fair  value  of  the  property  transferred  or  de- 

livered and  accepted  by  the  United  States,  as  determined 
by  the  Secretary  of  War,  and  where  no  property  has  been 
transferred,  delivered  or  accepted  payment  shall  not  be 
in  excess  of  the  actual  cost  incurred  in  preparation  for 
performance  as  such  cost  is  determined  by  said  secretary: 

Provided  that  this  act  shall  not  authorize  payment  to 
be  made  of  any  claim  under  such  agreements  after  June  30. 
1919; 

Provided  further  that  the  Secretary  of  War  shall  report 
to  Congress  at  the  beginning  of  its  next  session  following 
June  30,  1919,  a  detailed  statement  showing  the  nature, 
terms,  and  conditions  of  every  such  agreement  and  the 
payment  or  adjustment  thereof; 

Provided  further  that  nothing  in  this  act  shall  be  con- 
strued to  confer  jurisdiction  upon  any  court  to  entertain 

a  suit  against  the  United  States  upon  any  agreement  of 
the  character  herein  provided  for; 

And  provided  further  that  no  settlement  of  any  claim 
arising  under  any  such  agreement  shall  bar  the  United 
States  Govei-nment  through  any  of  its  duly  authorized 
agencies  or  any  committee  of  Coneress  hereafter  dulv 
appointed  from  the  right  of  review  of  such  settlement  nor 
the  right  of  recovery  of  any  money  paid  by  the  Government 
to  any  party  under  any  settlement  entered  into  or  payment 
made  under  the  provisions  of  this  act  if  the  Government 
has  been  defrauded,  and  the  right  of  recovery  in  all  such 
cases  shall  extend  to  the  executors,  administrators,  heirs 
and  assigns  of  any  such  party  or  parties; 

And  provided  further  that  nothing  in  this  act  shall  be 
construed  to  relieve  any  officer  or  agent  of  the  United 
States  from  criminal  prosecution  under  the  provisions  of 
any  statutes  of  the  United  States  for  any  fraud  or  crim- inal conduct; 

Provided  further  that  this  act  shall  in  no  way  relieve 
or  excuse  any  officer  or  his  agent  from  such  criminal 
prosecution  because  of  any  irregularity  or  illegality  in  the 
manner  of  the  execution  of  such  agreement. 

Provided  further  that  the  names  of  such  contractors 
and  the  amounts  of  such  partial  or  final  settlements  shall 
be  filed  with  the  clerk  of  the  House  for  the  information 

of  Congress  and  printed  in  the  "Congressional  Record"  or 
in  the  '"Official  Bulletin,"  or  as  a  public  document,  10  days 
before  confirmation,  and  payment  is  authorized  upon  such 
contracts. 

Government  contractors  and  subcontractors  reprG' 
senting  $1,500,000,000  met  in  Cleveland  recently  to  dis- 

cuss the  facilitation  of  such  action,  which  now  seems  to 
be  assured. 

The  Need  for  Mechanical  Training 
By  Luther  D.  Burlingame 

During  the  war  one  of  the  most  serious  needs,  and 
one  most  difficult  to  supply,  was  that  of  unskilled  labor. 
This  was  due  not  only  to  the  demands  of  the  war 
industries  and  the  withdrawal  of  large  numbers  for 

military  service,  but  also  to  the  stopping  of  immigra- 
tion. 

While  there  is  a  wide  difference  of  opinion  as  to 
immigration  following  the  close  of  the  war  it  is  evident 
that  when  settled  conditions  return  in  Europe  large 

numbers  of  foreign-born  workers  in  this  country  will 
return  home,  and  while  in  some  cases  this  may  be 
temporary,  to  find  and  help  relatives  and  friends,  it  is 
probable  that  many  will  stay  to  help  in  the  restoration 
of  their  home  countries. 

It  is  also  probable  that  immigration  from  countries 

that  have  furnished  most  of  it  in  the  past  will  be  held 

back,  and  there  will  probably  be  a  departure  of  the  for- 

eign born  now  here. 
To  overcome  this  labor  scarcity  an  effective  way  would 

be  the  introduction  of  labor-saving  devices,  machines 
and  methods  for  performing  unskilled  work,  which 
would  permit  one  workman  to  perform  the  tasks  of 
many. 

The  story  has  been  told  of  a  French  army  officer 
who  had  won  a  medal  for  bravery  being  at  a  loss  to 

know  how  to  adjust  his  relations  with  his  valet  follow- 
ing the  war,  as  he  did  not  see  how  he  could  ask  him 

to  polish  his  shoes  when  the  valet  had  won  the  Croix 

de  Guerre.  What  an  opportunity  for  exploiting  nickel- 

in-the-slot  shoe-polishing  machines  in  France! 
The  supplying  of  mechanical  aids  is  a  direct  field  for 

inventive  ingenuity  and  for  business  enterprise,  which 
if  worked  out  will  give  stimulus  and  prosperity  to  the 

mechanical  trades. 
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SHOP  EQUIPMENT  NEWS Edited   by 

Stanley  M.BaTzfietd 

.   Schipper  Graduating  Machine 
The  Schipper  Machine  and  Tool  Co.,  Aurora,  Ind.,  is 

making  the  graduating  device  shown.  It  is  an  attach- 
ment fitting  the  10-in.  universal  index  head  made  by  the 

company.  It  will  graduate  disks  or  dials  at  any  angle 
from  45  to  90  deg.  inclusive.  It  will  graduate  parts  up  to 
10  in.  in  diameter,  cutting  four  short  marks  and  one  long 

material  ground  away  at  each  stroke  of  the  machine  is 
a  minimum  and  therefore  crowding  and  its  attendant 
heating  and  burning  are  avoided.  Flood  lubrication  is 
used,  avoiding  overheating.     The  speed   at   which   th? 

.SCHIPPPER    GRADUATING     MAOHIXK 

one  and  repeating  automatically  as  the  handwheel   is 
turned. 

The  device  can  be  mounted  on  a  milling  or  planing 
machine  table  or  a  bench.  It  weighs  complete  110  lb.  and 
when  not  needed  is  easily  detached  from  the  index  head, 
which  can  then  be  used  for  other  work. 

Harris  Automatic  Universal   Hob   and 

Form  Cutter  Grinding  Machine 
The  illustration  shows  the  new  No.  4  automatic  uni- 

versal hob  and  form  cutter  grinding  machine  that  has 
recently  been  placed  on  the  market  by  the  Harris  En- 

gineering Co.,  1047  Broad  St.,  Bridgeport,  Conn.  It  is 
claimed  that  hob-grinding  work  may  be  done  on  this 
machine  with  lower-priced  labor  than  is  ordinarily  used 
for  this  purpose  and  the  points  of  advantage  of  the 
machine  cited  are  as  follows:  Hobs  and  form  cutters 
can  be  accurately  and  evenly  ground.     The  amount  of 
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HAKRIS  XO.  4  AUTOM.A.TIC  HOB  AND  FORM  CUTTER 
GRINDING  MACHINE 

hob  or  form  cutter  is  fed  to  the  grinding  wheel  is 
constant  and  an  experienced  operator  is  not  required, 
and  the  machine  being  automatic  in  action  the  operator 
can  run  it  in  connection  with  other  work.  Setting  up 

operations  are  simple,  thus  avoiding  the  tendency  to  use 
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hobs  or  form  cutters  until  they  are  excessively  dull. 
The  machine  may  be  used  for  salvaging  milling  cutters 
by  regashing  the  teeth  and  will  grind  any  form  cutter  or 
hob  within  its  range,  including  radial  mills,  fluting  cut- 

ters, gear  cutters,  irregular  form  cutters,  hobs  for 
female-thread  gages,  dies,  etc.,  hobs  for  worm  wheels, 
hobs  for  gears  and  other  such  work.  The  grinding  spindle 
runs  on  ball  bearings  and  is  provided  with  micrometer 
adjustments  in  both  horizontal  and  vertical  directions. 
The  wheel  is  covered  with  a  guard  into  which  the  lubri- 

cant is  fed.  After  being  used  the  lubricant  drains  from 
the  wheel  and  the  work  into  the  pan  surrounding  the 
table  from  where  it  runs  back  into  the  tank  located  in 
the  column.  The  work  is  carried  between  centers  on  a 
reciprocating  table  provided  with  an  adjustable  stroke. 
The  table  carries  the  necessary  means  for  setting  and 

holding  the  work  and  also  carries  that  part  of  the  in- 
dexing mechanism  which  indicates  and  clamps  the  hob 

or  form  tool  in  position  for  each  double  grinding  stroke. 
It  is  interesting  to  note  that  a  device  has  been  incorpo- 

rated to  prevent  back  lash  to  permit  grinding  on  both 
the  forward  and  back  strokes  of  the  machine.  The 

operating  mechanism  for  the  indexing  is  contained  in 
the  column  below  the  table  and  is  timed  to  coordinate 

with  a  mochanism  for  the  table  movements.  The  auto- 
matic mechanism  for  operating  the  table  can  be  instantly 

connected  or  disconnected  at  any  time  by  means  of  a 
positive  clutch  operated  by  handle  within  reach  of  the 
operator. 

All  wearing  surfaces  are  provided  with  adjustments 
for  taking  up  wear  and  are  protected  from  dust  and 
particles  of  abrasive.  The  wheel  head,  together  with  its 
slides,  idlers  and  other  mechanism,  is  placed  on  a  large 
circular  mounting  at  the  rear  of  the  machine,  this 
allowing  the  wheel  to  be  swung  and  clamped  at  any 
angle  desired.  This  movement  does  not  affect  the  axial 
position  of  the  wheel  in  relation  to  the  work,  but  adapts 
the  wheel  to  suit  the  spiral  flutes  to  be  ground.  The 
spiral  mechanism  is  mounted  at  the  rear  of  the  machine 
and  operates  directly  on  the  arbor,  an  adjustment  being 
provided  for  the  amount  of  spiral  required.  This  ad- 

justment is  so  made  that  it  can  be  quickly  set  for  a 
cutter,  the  spiral  of  which  is  not  knowr  exactly.  It  is 
possible  by  means  of  transverse  adjustment  of  the 

whep'  CO  grind  the  faces  of  the  teeth  radial,  with  an 
undercut  or  rake,  or  at  an  obtuse  angle.  The  amount 
removed  from  the  face  of  the  teeth  is  controlled  by 
rotating  the  hob  slightly  in  relation  to  the  indexing 
mechanism  after  each  complete  revolution,  an  adjusting 
.screw  being  provided  for  accomplishing  this  movement. 
This  insures  tfee  shape  of  the  tooth  being  the  same  no 
matter  how  much  material  is  taken  off.  The  machine 
is  also  adapted  for  special  work  in  which  it  is  necessary 
to  use  formed  wheels  and  may  also  be  so  arranged  as 
to  back  off  the  teeth  of  taps  at  the  cutting  end. 

Hartford  Quick-Acting  Milling  Vise 
The  Hartford  Special  Machinery  Co.,  Hartford,  Conn., 

has  recently  placed  on  the  market  a  new  5-in.  quick-act- 
ing milling  vise.  The  parts  of  the  vise  are  made  of 

drop-forgings,  casting  and  bar  stock,  and  are  machined 

all  over  to  gages  to  permit  interchangeability.  All  fit- 
ting and  .sliding  surfaces  are  hardened  and  ground  and 

the  sliding  jaw  is  scraped  to  the  base.     In  the  sliding 

HARTFORD  QUICK-ACTING    MILLING   VISE 

jaw  is  a  T-slot  which  receives  the  head  of  the  bolt  carry- 
ing the  bearing,  which  has  serrations  to  engage  those 

on  the  sliding  jaw.  The  eccentric  of  the  binder  handle 
fits  in  the  cam  handle  and  both  swing  on  the  same  bear- 

ing, which  is  clamped  to  the  jaw  by  the  bolt.  In  opera- 
tion the  sliding  jaw  is  adjusted  to  the  work  by  clamping 

the  bearing  in  its  proper  place.  The  cam  moves  the 

jaw  up  to  the  work  and  partially  clamps  it,  while  a  move- 
ment of  the  eccentric  gives  a  final  tightening. 

Brown  Automatic  Signaling  Pyrometers 
In  most  plants  where  pyrometer  equipment  is  used  it 

is  customary  to  use  three  colored  lights  to  indicate  the 
temperature  to  the  furnace  operator;  one  light  is  for  too 
low  a  temperature,  the  second  for  too  high  a  tempera- 

ture, while  the  third  indicates  the  proper  temperature. 
This  system  ordinarily  requires  the  maintenance  of  a 
central  operator  to  flash  the  signals  and  considerable 
other  apparatus.  In  order  to  save  the  expense  of  the 

operator's  time  and  the  elaborate  installation  the  Brown 
Instrument  Co.,  Philadelphia,  Penn.,  has  recently  placed 
on  the  market  a  new  automatic  signaling  pyrometer.  A 
contact  table  that  is  adjustable  throughout  the  whole 
scale  range  carries  three  contacts  corresponding  to  the 

three  lights,  the  pointer  on  the  pyrometer  being  auto- 
matically depressed  once  a  minute  on  the  tungsten  con- 

tacts. An  automatic  three-position  relay  is  operated  by 
the  closing  of  the  contacts  ir  the  instrument.  This  clos- 

ing of  the  contacts  lasts  but  a  few  seconds,  the  relay 
serving  to  keep  the  proper  light  in  operation  at  all  times. 
In  case  it  is  desirable  to  be  able  to  read  the  temperature 

Stn 
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of  other  thermocouples  besides  the  one  being  auto- 
matically signaled  a  hand-operated  switch  is  installed 

that  can  be  used  to  connect  the  pyrometer  with  other 
thermocouples.  In  this  case  the  relay  keeps  the  same 
light  burning  at  the  furnace  being  automatically  sig- 

naled until  the  pyrometer  is  again  connected  in  circuit. 
By  introducing  an  automatic  motor-  or  clock-driven 

switch  in  connection  with  the  pyrometer  the  temperature 
of  practically  any  number  of  thermocouples  can  be  auto- 

matically signaled  by  one  instrument.  Standard  instru- 
ments are  furnished  for  operating  up  to  12  furnaces  in 

this  manner,  this  method  eliminating  the  expense  of 
maintaining  a  central  operator  and  an  elaborate  instal- 

lation of  a  switchboard  and  hand-operated  signal  lights. 
Another  recent  improvement  that  has  been  developed 

is  an  automatic  advancing  mechanism  for  the  contact, 

this  device  causing  the  contacts  to  advance  at  a  pre- 
determined speed  across  the  scale.  This  is  claimed  to 

be  of  great  advantage  in  certain  processes  like  kiln  firing 

where  the  temperature  must  be  advanced  slowly  at  a  pre- 
determined rate.  The  same  type  of  instrument  is  also 

supplied  for  automatic  control  of  temperature  either 
with  electric  switches  for  electric  furnaces  or  with 
valves  for  steam,  gas  or  oil.  The  automatic  control  can 
be  so  installed  as  to  maintain  the  temperature  at  a  given 
point  or  to  advance  it  at  a  predetermined  rate. 

Westinghouse  Quick-Make  Motor- 
Starting  Switch 

The  Westinghouse  Electric  and  Manufacturing  Co., 

East  Pittsburgh,  Penn.,  has  recently  placed  on  the  mar- 
ket the  quick-make  motor-starting  switch  shown  in  the 

illustration.  Its  characteristics  are  10  to  100  amp.,  25- 
hp.  maximum,  three-phase,  220,  440  and  550  volts.  The 
device  may  also  be  used  to  control  feeder  circuits  and 
is  supplied  in  any  of  the  following  combinations,  each 
having  the  quick-make  and  quick-break  feature  for 
either  hand  or  shipper-rod  operation:  Nonautomatic 
switch,  switch  with  low-voltage  protection,  switch  with 
inverse  time  element  overload  protection,  and  full  auto- 

matic switch  with  low-voltage  and  inverse  time  element 
overload  protection.  It  is  said  that  the  switch  is  par- 

ticularly suitable  for  shipper-rod  operation  on  account 
of  its  positive  action,  it  being  imjKissible  for  the  operator 
to  retard  the  motion  of  the  contacts  after  they  have 
started  to  close.  The  contacts,  which  are  opened  or  closed 

in  oil,  are  made  very  quickly,  and  the  rolling  action  con- 
fines the  arc  to  the  tips  and  prevents  pitting. 

Drawn-steel  construction  is  used  to  give  maximum 
strength  with  light  weight  and  to  assure  uniformity  and 
interchangeabihty  of  parts.  The  oil  tank  is  supported 
by  snap  ring  latches,  the  removal  of  this  tank  exposing 
the  contacts.  The  contacts  and  contact  supports  are  of 
the  same  construction  used  in  Westinghouse  type  A 
auto  starters  and  magnetic  contactors.  Micarta  insula- 

tion is  used  throughout  and  openings  are  provided  for 
conduit  wiring  into  the  top  of  the  case.  Overload  and 

low-voltage  attachments  may  be  added  without  change 
in  the  switch  mechanism  as  the  toggle  trip  is  common 
to  all  combinations  of  the  switch.  Low-voltage  protec- 

tion not  only  opens  the  contacts  on  failure  of  power,  but 
makes  it  impossible  to  close  them  again  until  the  return 
of  voltage.  Since  the  low-voltage  coil  is  connected  in 
the  line  circuit  continuously  means  have  been  provided  to 

close  the  armature  of  the  low-voltage  circuit  when  the 
switch  is  in  the  off  position,  thereby  giving  protection 

to  the  coil  and  preventing  burn-outs.  A  safety  stop 
may  be  provided  by  connecting  one  or  more  push  but- 

tons in  series  with  the  low-voltage  coil.  The  overload 
relay  is  the  same  as  that  used  on  the  Westinghouse  type 
A  autostarters,  and  has  the  inverse  time  element  feature 
and  is  equipped  with  a  regulating  device,  adjustment  of 
which  controls  the  degree  and  duration  of  the  over- 

WESTINGHOUSE    QUICK-MAKE    STARTING    SWITCH 

load  possible  on  a  motor  or  feeder  circuit.  A  hand 
reset  is  an  additional  safety  feature  that  makes  it  neces- 

sary to  set  the  mechanism  before  the  switch  contacts 
can  be  closed.  After  having  been  opened  through  the 
operation  of  the  low-voltage  coil,  the  overload  relay  or 
by  moving  the  switch  handle  to  the  off  position  it  is  im- 

possible to  close  the  contacts  again  until  the  switch 
handle  has  been  moved  to  the  reset  position,  this  fea- 

ture protecting  workman  and  machinery  as  well  against 
the  accidental  starting  of  the  motor. 

Demands  for  Industrial  Physicians 
Growing  Rapidly 

The  demand  upon  the  newly  established  Working  Con- 
ditions Service  of  the  United  States  Department  of 

Labor  for  industrial  physicians  and  surgeons  has  grown 
so  rapidly  that  the  service  has  been  compelled  to 
establish  a  bureau  of  registry  of  physicians  specially 
skilled  in  this  growing  phase  of  medical  and  surgical 
specialization. 

The  new  registry  bureau  is  prepared  to  furnish  in- 
dustries with  the  names  of  skilled  industrial  medical 

advisers  on  request  and  hundreds  of  physicians  are  listed 

in  the  Government's  registry  bureau  in  Washington  and 
hundreds  are  being  added  to  the  registration  files. 

In  each  instance  the  service  satisfies  itself  of  the 
training  of  the  physicians  before  their  names  are  allowed 
on  the  list.  In  this  manner  industries  are  assured  reli- 

able information  from  authorities  who  have  studied  in- 
dustrial problems  with  expert  training  in  hygiene,  sani- 

tation and  related  subjects. 
Employers  and  employers  have  expressed  approval  of 

the  plans  inaugurated  by  the  Working  Conditions  Serv- 
ice and  have  shown  a  desire  to  cooperate  in  the  establish- 

ment of  factory-hygiene  department. 
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The  Simplex  Automobile  Co.,  New 
Brunswick,  N.  J.,  was  bought  by  the 
Wright-Martin  Aircraft  Corporation  on 
Dec.  23,  1918. 

In  the  3  per  cent,  revenue  tax  the 
United  States  Government  received 

$23,981,368  from  automobile  manufac- 
turers for  the  year  ended  July  30,  1918. 

The  Senate  Finance  Committee  has 

passed  the  new  war-revenue  bill  with 
the  elimination  of  the  5  per  cent,  tax 
on  the  sale  prices  of  motor  trucks, 
motor-truck  trailers  and  tractors. 

A  new  endurance-flight  world  record 
of  32  hours  in  a  nonrigid  dirigible  bal- 

loon was  established  by  Ensign  T.  E. 
Maytham  at  the  United  States  Naval 
Air  Station  at  Key  West,  Fla.  Six  hun- 

dred miles  were  covered  before  a  leak 
and  a  threatening  storm  compelled 
landing. 

A  big  exhibition  ground  has  been 
established  on  the  Champ  de  Mars, 
Paris,  where  the  French  military  au- 

thorities are  selling  1134  trucks,  1655 
light  trucks,  2884  touring  cars,  1826 
motorcycles  and  2145  units,  such  as 
motors,  transmissions,  etc.  Up  to  the 
present  these  sales  of  war-worn  auto- 
tomobiles  have  enriched  the  state  treas- 

ury to  the  extent  of  more  than  $6,000,- 
000. 

A  feature  of  the  new  La  Crosse 
tractor,  model  G,  is  the  line  drive.  To 
the  automatic-type  steering  gear  a 
line-drive  device  has  been  added  so 
that  the  tractor  may  be  stopped,  start- 

ed and  steered  by  the  pull  of  the  lines 
from  the  seat  of  any  horse-drawn  im- 

plement. The  tractor  is  an  open  de- 
sign and  is  burning  kerosene  by  using 

a  Kingston  carburetor  and  a  Bennett 
air  cleaner. 

The  Fiat  Co.,  Turin,  Italy,  will  be 
represented  with  four  new  models  on 
the  market,  two  models  with  a  four- 
cylinder  Monobloc  engine  8-12  and  12- 
16  hp.  and  two  with  six-cylinder  Mono- 
bloc  vertical  engines  25-35  and  35-45 
hp.  Interesting  features  of  these  mod- 

els are  the  adaptation  of  detachable  cyl- 
inder heads,  and  each  model  will  be 

fitted  with  electric  lighting  and  start- 
ing specially  designed  for  that  partic- 
ular chassis.  In  the  after-war  produc- 
tion program  the  Fiat  Co.  is  taking 

up  the  manufacturing  of  commercial 
vehicles,  also  the  production  of  the 
agricultural  tractor. 

The  illustration  shows  a  brake-equal- 
izer design  used  on  the  United  States 

motor  trucks.  The  importance  of  a 
brake  equalizer  lies  in  the  fact  that 
the  same  pressure  is  applied  to  both 
wheels  and  makes  skidding  from  un- 

even brake  pressure  impossible.     The 

action  of  the  brake  equalizer  here 
shown  is  as  follows:  When  strain  is 

applied  to  the  lever  A,  which  carries 
the  bevel  pinion  B,  sectors  C  and  D 
and  the  shaft  are  related  until  resist- 

ance is  effected  by  one  of  the  brakes 
being  engaged.  But  should  resistance 
of  one  brake  take  place  somewhat 
ahead  of  the  other,  motion  through  the 

bevel  pinion  B  is  caused  on  the  oppo- 
site sector  until  it  is  also  engaged; 

then  the  differential  movement  ceases 
and  equal  strain  is  applied  to  both 
brakes. 

The  Ford  Motor  Co.  announced  on 
Jan.  1,  1919,  a  new  minimum  wage 
scale  of  $6  a  day,  which  is  a  flat  in- 

crease of  $1  a  day  for  approximately 

28,000  employees.  Coincident  with  the 
announcement  of  the  wage  increase  it 
was  made  known  that  Henry  Ford  had 

formally  resigned  as  president  of  the 

company  and  his  son  Edsel  became 
executive  head  of  the  corporation, 

which  represents  an  investment  of 
nearly  $200,000,000. 

The  Tractor  Division  of  the  S.  A.  E. 

submits  the  following  recommendations 

about  the  speed  and  widths  for  power 

belts  and  pulleys:  "Tractors  shall  be 
equipped  with  pulleys  giving  a  belt 

speed  of  2600  ft.  per  minute  at  the 
crown  of  the  pulley.  The  pulley  shall 

be  as  large  as  possible  and  the  widths 

vary  according  to  the  horsepower  de- 
livered. Under  20  hp.  the  pulley  width 

shall  be  6i  in.  and  the  belt  width  6 

in.  For  20  to  30  hp.  a  pulley  width  of 

7i  in.  and  a  belt  width  of  7  in.  are 

recommended." 

The  Motor  Division,  Quartermaster 
Department,  has  informed  the  Liberty 
truck  manufacturers  that  they  can 
manufacture  ami  sell  the  parts  of  this 
truck  or  complete  assembly  of  the 
chassis  lor  commercial  use.  However 

the  drawings,  workmanship  and  mate- 
rial have  to  be  held  in  connection  with 

the  Government  specifications,  giving 

the  right  to  the  Government  to  pur- 
chase the  Liberty  motor  parts  if  an 

emergency  arises. 

The  Selden  Motor  Vehicle  Co.  is  rep- 
resented with  seven  truck  models  in 

1919.  The  three  1-ton  trucks  are  of- 
fered with  worm  or  internal  gear  drive, 

the  two  2-ton  trucks  having  four  speeds 
this  year,  and  the  3i-  and  5-ton  models 
have  their  gearsets  mounted  amidships. 
Each  of  the  seven  models  has  a  Con- 

tinental engine,  a  Brown-Lipe  dry-disk 
clutch  and  a  Brown-Lipe  selective  gear- 
set.  Starting  and  lighting  equipment 
is  supplied  with  each  model. 

The  "dope"  used  on  airplane  wings  to 
render  the  fabric  taut  and  waterproof 

commonly  consists  of  a  solution  of  cel- 
lulose acetate.  Among  the  more  com- 

mon solvents  for  the  acetate  are  ace- 
tone and  combinations  consisting  large- 

ly of  tetrachlorethane  and  alcohol.  To 
dissolve  the  nitrate  the  usual  solvents 
such  as  amylacetate  and  acetone  are 
used.  To  preserve  the  flexibility  of  the 
coating  and  modify  the  shrinkage  pow- 

er some  substance  such  as  castor  oil 

is  usually  added  to  the  "dopes."  The 
great  difference  between  the  coatings 
given  by  cellulose  acetate  and  cellulose 
nitrate  "dopes"  is  the  inflammability 
of  the  latter.  That  cellulose  acetate 
"dopes"  leave  a  noninflammable  finish 
is  well  illustrated  by  the  fact  that  when 
gasoline  is  poured  on  a  piece  of  fabric 
coated  with  a  good  cellulose  acetate 
"dope"  and  allowed  to  burn  the  fabric 
does  not  ignite.  The  same  test  applied 

to  a  cellulose-nitrate  "dope"-coated 
cloth  results  in  the  immediate  ignition 
of  the  coating.  Smoothness  and  ad- 

hesion are  very  important  requirements 

of  airplane  "dopes."  A'n  interesting calculation  has  been  made  by  the  Na- 
tional Advisory  Committee  for  Aero- 

nautics, showing  that  in  a  moderately 
large  machine  the  difference  in  wind 

resistance  between  a  "doped"  and  an 
"undoped"  fabric  would  correspond  to 
a  difference  in  lifting  power  of  from 
150  to  180  lb.  As  regards  the  adhe- 

sion a  good  "dope"  should  adhere  well 
to  the  fabric,  so  that  in  case  of  a 
break  in  the  cloth  the  coating  will  not 
be  started  and  peel  off. 
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Sparks   from  the 
Independent  Steel  Firms 

Open  Export  Office 
Eight  of  the   Largest  Producing  Com- 

panies of  the  Country  Are  Repre- 
sented in  the  New  Organization 

The  organization  formed  by  the 
independent  steel  manufacturers  to 
handle  their  export  trade  has  been 
incorporated  in  the  state  of  Delaware 
with  a  capital  of  $10,000,000.  Active 
business  was  started  on  Jan.  2  with  the 
opening  of  general  offices  in  the  City 
Investing  Building,  New  York. 

The  Consolidated  Steel  Corporation, 
which  is  the  name  finally  adopted,  will 
be  the  exclusive  agency  for  exporting 
the  merchant  iron  and  steel  products 
of  the  following  companies:  Bethlehem 
Steel  Co.,  the  Brier  Hill  Steel  Co.,  Cam- 

bria Steel  Co.,  Lackawanna  Steel  Co., 
Republic  Iron  and  Steel  Co.,  Sharon 
Steel  Hoop  Co.,  the  Trumbull  Steel  Co., 
Whitaker-Glessner  Co.  and  the  Youngs- 
town  Sheet  and  Tube  Company. 

Together  these  companies  control 
more  than  one-quarter  of  the  steel- 
making  capacity  of  the  country  and 
their  annual  ingot  capacity  is  about 
12,000,000  tons.  It  is  expected  that 
other  companies  will  join  until  sub- 

stantially all  important  steel  producers 
of  the  country,  outside  of  the  United 
States  Steel  Corporation,  will  be  rep- 
resented. 

The  president  of  the  organization  is 
E.  A.  S.  Clarke,  who  resigned  from 
the  presidency  and  directorship  of  the 
Lackawanna  Steel  Co.  in  order  to  de- 

vote his  full  time  to  the  new  enterprise. 
H.  H.  Barbour,  the  vice  president,  was 
formerly  with  the  Lackawanna  Steel 
Co.,  and  the  same  is  true  of  L.  W. 
Hesselman,  secretary  and  comptroller, 
and  A.  Van  Winkle,  treasurer.  Mr. 
Hesselman  was  comptroller  of  the  Lack- 

awanna company,  and  Mr.  Van  Winkle 
was  secretary  to  Mr.  Clarke  when  he 
was  at  the  head  of  that  concern.  The 
traffic  manager  is  William  Heyman, 
formerly  foreign  freight  agent  of  the 
Delaware,  Lackawanna  &  Western 
R.R.  The  board  of  directors  con- 

sists of  the  heads  of  the  constituent 
companies. 

Foreign  offices  are  to  be  opened  and 
representatives  appointed  to  cover 
every  part  of  the  world  where  Ameri- 

can iron  and  steel  products  are  usable. 

Use  Motion  Pictures  to  Present 
Annual  Report  to  Stockholders 
It  is  announced  by  Tampton  Aubuch- 

on,  general  manager  of  the  Louisville 
Industrial  Foundation,  the  so-termed 
million-dollar  factory-fund  of  Louis- 

ville, Ky.,  that  the  organization's  an- 
nual report  to  the  stockholders  will  be 

partly  rendered  in  motion  pictures,  and 
will  include  views  of  the  manufacture 
cf  automobile  axles,  overalls,  clothing, 
tobacco,  wood  products,  soap,  oil,  bed 
springs,  heating  apparatus,  furniture, 
etc.  It  will  be  expressive  in  a  measure 
of  the  character  of  industries  located 
in  Louisville  as  well  as  the  type  of 
skilled  mechanics  employed. 
About  twenty  new  industries  have 

been  located  in  the  city  of  Louisville 

as  the  result  of  the  foundation's  activ- 
ities, and  camera  men  are  busily  en- 

gaged in  photographing  the  salient 
features  of  the  various  new  factories 
in  order  that  an  intimate  review  of 
the  industries,  their  processes  and 
products,  may  be  presented  to  the 
stockholders  and  the  citizens. 

The    idea    of   presenting   an   annual 
report   in   moving   pictures    is   unique, 
and  it  is  believed  to  be  original  in  its 

application  in  Louisville. 
*     *     * 

Date  of  Third  Sample  Fair  at 
Bordeaux  Fixed 

Preliminary  announcement  of  the 
holding  of  the  third  sample  fair  at 
Bordeaux,  France,  has  recently  been 

made  by  the  committee  of  organiza- 
tion and  administration,  and  the  date 

is  now  fixed  for  May  16  to  31,  1919. 
A  special  invitation  to  participate  is 
extended  to  American  exporters  and 
manufacturers. 

The  Bordeaux  Sample  Fair,  which  is 
held  under  the  auspices  of  the  Gen- 

eral Council  of  the  Department  of  the 
Gironde,  the  Chamber  of  Commerce  of 
Bordeaux,  and  the  municipal  council 
of  the  city  of  Bordeaux,  appears  to  be 
on  a  permanent  basis,  being  backed  by 
a  group  of  local  financiers  known  as 
the  Societe  de  la  Foire  de  Bordeaux. 

Though  inaugurated  since  the  war  be- 
gan and  under  trying  conditions  the 

exposition  has  prospered  and  grown, 
the  total  turnover  of  business  for  ex- 

hibitors amounting  in  1916,  the  first 
year,  to  15,000,000  fr.  and  in  1917  to 
nearly  25,000,000  fr.  Exhibitors  at  the 
first  and  second  fairs  numbered  ap- 

proximately 1200  each  year  and  a  con- 
siderable increase  is  expected  for  1919. 

American  exporters  and  manufactur- 
ers who  are  interested  in  expanding 

their  trade  with  France  and  in  French 
colonial  territories  should  find  this  fair 

an  excellent  opportunity  to  reach  buy- 
ers from  all  parts  of  the  country.  With 

the  prospects  for  the  bettering  of  both 
shipping  and  commercial  conditions  by 
next  spring  the  Bordeaux  fair  will  be 
all  the  greater  in  importance.  Appli- 

cations for  space,  descriptive  booklets 
and  terms  should  be  addressed  to  the 

Comite  d'Organization  et  Administra- 
tion de  la  Foire  de  Bordeaux,  Hotel  de 

Ville,  Bordeaux. 

Market  in  Finland  for  Machinery, 
Machine  Tools,  Etc. 

Four  years  ago  Finland  depended 

largely  on  Germany  for  its  manufac- 
tured articles  from  household  utensils 

to  the  heaviest  machinery.  Today  it  is 
generally  conceded  that  the  United 
States  will  be  the  most  serious  compet- 

itor of  Germany  in  the  Finnish  market. 
One  of  Finland's  largest  importers 

recently  remarked  that  there  are  plenty 
of  first-class  firms  in  Finland  that 
would  be  only  too  glad  to  accept  the 
agency  of  solid  American  firms,  and 
most  of  them  are  already  looking  for 
first-class  connections  in  America. 
Among  the  numerous  articles  needed 

by  Finland  are  agricultural  machinery, 

gasoline  engines,  machine  tools  and  in- 
struments, sewing  machines,  bicycles, 

automobiles,  motor  boats,  household 
utensils,  typewriters,  adding  machines, 
cash  registers,  safes,  locks,  rifles,  re- 

volvers, post-office  boxes,  copper,  mov- 
ing-picture machines,  rubber  tires  and 

all  kinds  of  rubber  articles. 
*  *     * 

War  Plant  to  Find  Peace  Jobs 
For  Men 

The  Minneapolis  Steel  and  Machin- 
ery Co.,  Minneapolis,  Minn.,  acting 

upon  its  own  initiative,  is  establishing 
a  department  by  means  of  which  it 
hopes  to  find  employment  at  once  for 
every  man  thrown  out  of  work  by  the 
completion  of  Government  munition 
contracts.  About  2500  will  be  affected 
at  different  times  as  work  on  the  va- 

rious contracts  is  finished,  and  it  is  the 

plan  of  the  company  to  be  able  through 
this  department  to  place  every  man 
with  some  other  industry. 

*  *     * 

Lackawanna  Steel  Co.  Makes 
Official  Changes 

Changes  in  the  official  personnel  of 
the  operating  forces  of  the  Lackawanna 
Steel  Co.'s  plant  at  Buffalo  have  been 
announced  as  follows:  T.  H.  Mathias, 

formerly  assistant  general  superintend- 
ent, has  been  appointed  general  super- 

intendent, succeeding  G.  F.  Downs,  who 
has  been  made  a  vice  president  in 

charge  of  operation,  and  G.  W.  White- 
head, formerly  assistant  superintend- 

ent, who  has  been  appointed  assistant 
general  superintendent.  Both  of  the 

new  appointees  have  their  headquar- 
ters in  the  general  offices  of  the  com- 
pany at  the  plant. »     *     » 

The  A.  S.  M.  E.  Spring  Meeting 

The  spring  meeting  of  the  American 
Society  of  Mechanical  Engineers  will 
be  held  in  Detroit  and  the  date  has 
been  tentatively  announced  as  June  17 
t)  20. 

^ 
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Worlds  Industrial  Forc^e 
.£fy  JE.  CPorter, 

News  Editor 

Discovers  a  Substitute  for 
Platinum 

Announcement  is  made  by  the  Chem- 
icals Division  of  the  War  Industries 

Board  of  the  discovery  of  a  new  sub- 
stance to  take  the  place  of  platinum  in 

the  manufacture  of  sulphuric  acid. 
The  discovery  was  made  during  the 
later  days  of  the  war.  Sulphuric  acid 
is  required  in  the  manufacture  of  high 
explosives,  and  a  serious  stringency 
was  being  faced  due  to  the  scarcity  of 
platinum  and  the  difficulty  of  obtain- 

ing it,  even  in  small  quantities,  from 
Russia. 

In  the  manufacture  of  sulphuric  acid, 
sulphur  dioxide  (SO2)  is  first  obtained 
by  burning  sulphur  pyrites.  This  sul- 

phur-dioxide gas,  after  being  dried,  is 
passed  over  magnesia  containing  a 
small  percentage  of  platinum.  In  this 
process  the  sulphur  dioxide  takes  up 
an  additional  atom  of  oxygen  (O),  thus 
forming  sulphur  trioxide  (Sd.).  This 
sulphur  trioxide  in  turn  is  passed 
through  water  (H,0),  forming  sulphu- 

ric acid   (HS^O,). 
In  the  above  operation  the  platinum 

performs  the  function  of  a  catalyst  in 
that  it  quickens  the  process  of  convert- 

ing the  sulphur  dioxide  into  sulphur 
trioxide.  Not  only  has  the  new  catalyst 
been  demonstrated  as  practical  in  lab- 

oratory tests,  but  a  commercial  plant 
has  been  established  which  is  produc- 

ing the  substance  in  quantity.  Not  only 
is  it  cheaper  than  platinum,  but  it  has 

been  found  to  be  less  sensitive  to  "poi- 
soning." Altogether,  the  discovery  is 

regarded  as  a  distinct  advance  in  the 
art. 

The  same  catalyst  has  been  tried  out 
successfully  in  a  modified  Deacon  proc- 

ess for  making  chlorine  gas  in  connec- 
tion with  the  manufacture  of  mustard 

gas.  By  its  use  it  has  been  found 
possible  to  effect  a  considerable  saving 
in  the  electrical  horsepower  required 
by  the  process.  Ordinarily  for  the  man- 

ufacture of  100  tons  of  chlorine  20,000 
hp.  would  be  required.  With  the  use 
of  the  new  catalyst  the  same  quantity 
can  be  made  from  2000  horsepower. 

The  Fellows  Gear  Shaper  Co.'s Annual  Bonus 
In  accordance  with  a  policy  decided 

on  three  years  ago  the  Fellows  Gear 
Shaper  Co.,  Springfield,  Vt.,  this  year 
paid  a  bonus  to  every  man  and  woman 
who  entered  its  employ  before  Dec.  1 
and  was  still  employed  on  Dec.  24,  the 
date  on  which  the  bonus  was  dis- 

tributed. This  bonus  was  based  on  the 
yearly  earnings,  including  the  regular 
10  per  cent,  bonus  for  full  time  and 
all  overtime.  The  minimum  rate  was 
2   per   cent,    for   the    first   and   second 

years  and  1  per  cent,  for  each  succeed- 
ing year  up  to  10  per  cent.  For  in- 

stance, those  entering  the  employ  of 
the  company  during  1918  received  2 
per  cent,  on  their  total  yearly  earn- 

ings, and  those  in  the  employ  of  the 
company  for  10  years  received  10  per 
cent.  I 

For  the  year  1918  over  400  employees 
shared  in  the  bonus,  which  amounted 
to  a  total  of  approximately  $14,500. 
Thirty  per  cent,  have  been  with  the 
company  more  than  three  years,  re- 

ceiving the  bonus  since  its  inaugura- 
tion, and  slightly  over  5J  per  cent,  of 

these  employees  have  been  with  the 
company  10  years  or  more.  This  is 
rather  remarkable  when  we  consider 
the  conditions  which  were  brought 
about  by  the  war. 
A  further  policy  of  the  company  is 

that  in  reference  to  employees  who 
have  entered  the  service  of  our  coun- 

try. These  men  upon  their  return  will 
receive  a  bonus  which  will  be  based  on 
their  earnings  for  the  time  of  previous 
employment.  At  the  same  time  all  em- 

ployees who  have  entered  Government 
service  will  not  upon  their  return  be 
considered  as  new  employees,  but  will 
still  retain  their  same  rank  as  far  as 
number  of  years  of  service  is  concerned. 

While  it  is  true  that  within  the  past 
year  a  large  number  of  new  employees 
have  entered  the  service  of  this  com- 

pany the  old  spirit  of  loyalty  has  been 
maintained.  The  endeavor  throughout 
is  to  create  and  maintain  a  family 
spirit,  having  the  surroundings,  condi- 

tions of  labor  and  so  forth  as  congenial 
as  it  is  possible  to  make  them. 

Local  Meetings  of  the  A.  S.  M.  E. 
A  meeting  has  been  arranged  for 

Jan.  29  at  the  Hotel  Statler,  Buffalo, 
at  8:30  p.m.  Nathan  L.  Lieberman 

will  deliver  an  address  on  "Horsepower 
Requirements  of  Aeroplanes  and  Power 
Consumption  through  Parasite  Resist- 

ance." 

The  Philadelphia  local  will  hold  its 

monthly  meeting  in  the  Engineers' Club  on  Jan.  28.  William  B.  Dickson, 
vice  president  and  treasurer  of  the 
Midvale  Steel  and  Ordnance  Co.,  New 
York,  will  deliver  an  address  on  the 

subject  of  "Relations  Between  Em- 

ployer and  Employee." 

Kempsmith  Komments 
Kempsmith  Komments  is  a  live  little 

paper  of  28  6  x  9  pages  published  by 
the  Kempsmith  Manufacturing  Co., 
Milwaukee,  Wis.  Not  only  is  the  paper 

full  of  items  of  interest  to  the  em- 

ployees, but  there  is  a  good  article  on 

apprenticeship  by  Stewart  Scrimshaw, 

supervisor  of  apprentices  of  Wisconsin. 

Machinery  Import  Rules 
To  England  Relaxed 

New  Order  to  Continue  Until  Mar.  1, 
and  Is  Expected  to  Be  Extended 

After  That   Date 

For  the  information  of  exporters  in 
the  United  States  who  are  interested  in 
the  relaxations  of  import  restrictions  in 
countries  abroad  the  War  Trade  Board 
announces  in  a  new  ruling  (W.  T.  B.  R. 
490)  that  it  has  received  advice  that 
the  following  commodities  may  be  im- 

ported into  Great  Britain  without  the 
necessity  of  obtaining  an  individual  im- 

port license  therefor: 
The  List  of  Commodities 

All  machinery  driven  by  power  and 
suitable  for  use  in  cutting,  working  or 
operating  on  wood,  including  sawing 
machines  of  all  descriptions,  general 

joiners,  mortise,  tenon  and  boring  ma- 
chines; lathes  and  rounding  machines; 

box  and  cask  making  machines,  and  all 
machinery  accessory  thereto;  scraping 

and  sandpapering  machines;  wheel- 
wright machinery;  firewood  making 

and  bundling  machinery;  wood,  wool, 
fiber  and  pulp  machinery;  saw  sharp- 

ening and  setting  machines;  saw 
stretchers  and  brazing  apparatus;  all 
machines  for  grinding,  planing  or 
molding  irons;  all  machine  tools  and 
machinery  driven  by  power  and  suit- 

able for  iise  in  cutting,  stamping 
or  working  metal,  including  lathes, 
milling  machines,  drilling  machines, 
planing  machines,  shaping  machines, 
screw  chucking  machines,  boring  ma- 

chines, slotting  machines,  grinding 
machines,  boring  and  turning  mills, 
power  presses,  punching  and  shearing 
machines,  forging  machines,  cutting-off 
machines,  gear-cutting  machines,  cen- 

tering machines;  leather  gloves;  coffee, 
and  tobacco,  manufactured  and  unman- 

ufactured, including  cigars  and  cigar- ettes. 

This  list,  together  with  the  list  con- 
tained in  W.  T.  B.  R.  390,  Dec.  9,  1918, 

contains  all  the  commodities  as  to  which 
the  War  Trade  Board  has  had  notice 
of  import  relaxations  by  Great  Britain 
up  to  the  present  time.  It  is  stated 
that  these  relaxations  are  to  continue 

only  until  Mar.  1,  1919,  but  it  is  an- 
ticipated that  at  that  time  they  will  be 

again  extended. 
The  War  Trade  Board  is  also  in- 

formed that  shipping  recommendations 
from  the  Priority  Board  at  Cairo  are 
no  longer  required  in  connection  with 
transshipments  in  the  United  Kingdom 
of  goods  destined  for  Egypt,  and  that 
the  government  of  India  has  withdrawn 
its  prohibition  against  the  importation 
of  motor  cars,  chassis,  motorcycles  and 
parts  and  accessories  thereof. 
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Babcock  Printing  Press  Co. 
Takes  Over  Property 

Title  to  the  property  of  the  Reed- 
Prentice  Co.,  formerly  the  Brown  Cot- 

ton Gin  Co.,  New  London,  Conn.,  was 
taken  recenUy  by  A.  B.  Leach  &  Co., 
bankers  of  New  York,  acting  on  be- 

half of  the  Babcock  Printing  Press 
Manufacutring  Co. 

It  is  stated  that  this  company  will 
make  some  changes  and  will  modernize 
some  of  the  old  buildings  of  the  plant. 
It  is  the  intention  to  put  the  business 
on  a  production  basis.  Jigs  and  fix- 

tures will  be  used  and  the  product  will 
be  so  standardized  as  to  permit  inter- 
changeability  of  parts. 

The  present  officers  are:  President, 
Charles  A.  Collard,  who  has  been  con- 

nected with  the  sales  management  of 
the  company  for  many  years;  vice 
president  and  manager,  James  E.  Ben- 

nett, connected  with  company  for 
the  past  12  years,  and  is  secretary  of 

the  Printing  Press  Manufacturers'  As- 
sociation of  the  United  States;  treas- 

urer, Mrs.  George  P.  Fenner;  secretary 
and  assistant  treasurer,  Wilfred  D. 
Wells,  who  has  been  connected  with 
the  company  for  over  30  years;  chief 
engineer,  Fred  S.  English;  general 
superintendent,  Howard  L.  Hethering- 
ton,  both  of  whom  have  been  with  the 

■company  for  nearly  20  years. 
*  *     * 

Making  More  Edge  Tools  Now 
With  the  coming  of  peace  there  has 

been  an  increase  in  the  assortment  of 
tools  in  contradistinction  to  the  radical 
reduction  which  was  a  marked  feature 
<it  the  conservation  policy  of  the  War 
Industries  Board. 

In  the  line  of  edge  tools,  such  as  axes, 
hatchets  and  hammers,  where  there 
was  only  one  finish,  natural  colored 
black,  there  is  a  restoration  of  polished, 
bronzed  and  in  some  cases  nickel-plated 
finishes. 

Other  lines  of  edge  tools  temporarily 
•discontinued,  such  as  certain  styles  of 
planes,  are  now  being  furnished  by 
manufacturers  as  in  the  days  before 
the  war. 

*  *     * 

Greatest  Oil  Output  in  1918 
Preliminary  estimates  by  the  United 

States  Geological  Survey,  Department 
of  the  Interior,  indicate  that  the  qual- 

ity of  petroleum  marketed  from  oil 
wells  and  field  storage  tanks  in  the 
United  States  in  1918  amounted  to 
345,500,000  bbl.,  an  apparent  gain  of 
3  per  cent,  over  the  former  record  out- 

put of  335,315,601  bbl.  established  in 
1917. 

The  output  in  1918  includes  no  less 
than  6,500,000  bbl.  of  crude  oil  removed 
from  field  storage  during  the  year. 
The  surface  reserve  of  crude  oil  held 

by  oil  producers  and  pipe-line  com- 
panies in  the  United  States  at  the  end 

of  1918  is  estimated  at  123,000,000  bbl. 
compared  with  150,000,000  bbl.  at  the 

end  of  1917.  The  Geological  Survey's 
detailed  statement  of  petroleum  pro- 

duction will  be  made  public  in  a  few 
days. 

The  Vanadium- Alloys  Steel  Co., 
Pittsburgh,  Penn.,  has  opened  a  Chi- 

cago office  at  566-568  Randolph  Street. 
The  International  Oxygen  Co.  has 

moved  its  general  offices  from  115 

Broadway,  New  York,  to  the  company's 
Waverly  works  at  796  Frelinghuysen 
Ave.,  Newark,  N.  J. 

The  Fansteel  Products  Co.,  Inc.,  has 
moved  its  New  York  office  from  2  Co- 

lumbus Circle  to  15  Park  Row,  New 
York. 

The  Lancaster  Steel  Products  Co.  has 
opened  a  Western  office  in  the  United 
Motors  Building  at  2715  South  Michi- 

gan Ave.,  Chicago,  111.  Frank  N.  Ad- 
gate  has  been  placed  in  charge  of  this 
office. 

Walter  V.  Turner,  manager  of  the 
engineering  department  of  the  West- 
inghouse  Air  Brake  Co.,  died  in  Colum- 

bia Hospital,  Wilkinsbuig,  Penn.,  Jan. 
9,  1919,  following  a  brief  illness. 
Leo  Julius  Leffler,  secretary  of 

Chas.  Leffler  &  Co.,  59  Clymer  St., 
Brooklyn,  N.  Y.,  died  on  Dec.  20,  1918. 

Roger  Sherman  Mitchell,  late  of 
the  Philadelphia  sales  office  of  the 
Worthington  Pump  and  Machinery 
Corporation,  Deane  Works,  died  at 
his  home  in  St.  Davids,  Penn.,  Dec.  20, 
1918,  after  a  lingering  illness  of  sev- 

eral months. 

William  M.  Langwill,  who  had 
been  in  charge  of  the  Watertovsm  ware- 

house of  the  Crane  &  Ordway  Co.,  died 
on  Nov.  12,  from  pneumonia.  Mr. 
Langwill  was  born  Sept.  6,  1885.  He 
entered  the  employ  of  the  Crane  &  Ord- 

way Co.  in  1908,  took  charge  of  the 
Watertown  warehouse  in  1910,  and 
continued  in  that  position  until  the 
time  of  his  death. 

*     *     * 

Scarcity  of  Timber  Supplies  in 
European  Countries 

Metal  construction  will  undoubtedly 
replace  wood  construction  to  a  great 
extent  in  many  of  the  leading  Euro- 

pean countries  owing  to  the  numerous 
demands  made  upon  the  timber  supplies 
during  the  past  four  years  of  war. 
It  is  reported  that  one-half  of  the  for- 

ests in  Great  Britain  were  cut  down 
during  the  war. 

Will  Use  Shop  Refuse  for  Fuel 
New  Orleans  sash  and  blind  factories 

will  use  shop  refuse  as  fuel  this  winter 
as  a  fuel-conservation  measure.  Many 
of  the  plants  in  this  Southern  city  have 
decided  to  use  no  coal  and  are  re- 

modeling their  boilers  in  order  that 
they  can  use  scraps  as  fuel. 

Will  Hold  Automobile  Show 

The  Automobile  Dealers'  Association 
of  New  York  has  completed  its  ar- 

rangements for  the  automobile  exposi- 
tion which  will  be  held  in  Madison 

Square  Garden  from  Feb.  1  to  Feb.  15. 
This  will  be  the  first  time  that  the 
dealers  of  the  city  have  conducted  an 
automobile  shov/.  The  regular  national 
show,  which  would  have  been  held  early 
in  January,  was  called  off  several  weeks 
ago  by  the  National  Automobile  Cham- 

ber of  Commerce  owing  to  the  war. 
With  the  improved  conditions  in  the 

motor  industry  since  the  signing  of  the 
armistice,  the  announcement  by  the 
Government  that  all  restrictions  on  pro- 

duction would  be  taken  off  after  Jan. 
1,  and  the  abrogation  of  the  proposed 
war  taxes  on  automobiles  by  the  Sen- 

ate committee  in  charge  of  the  Revenue 
bill,  the  dealers  felt  that  the  time  was 
ripe  for  a  New  York  show.  The  Grand 
Central  Palace,  where  the  recent  shows 
have  been  held,  could  not  be  obtained, 
as  the  building  has  been  taken  as  a 
Government  military   hospital. 

The  first  week  of  the  show  will  be 
devoted  exclusively  to  passenger  cars 
and  accessories,  and  the  second  to  com- 

mercial cars  of  all  types. 

P.  J.  F.  Batenburg  has  resigned  his 
position  with  the  Four  Wheel  Drive 
Co.,  Clintonville,  Wis.,  with  which  he 
has  been  associated  as  chief  engineer 
and  designer  for  the  past  eight  years. 

Thomas  P.  Orchard,  formerly  pro- 
duction manager  of  the  New  Britain 

Machine  Co.,  New  Britain,  Conn.,  has 
joined  the  Service  Engineering  Co.,  25 
Church  St.,  New  York,  as  sales  engi- neer. 

Sture  Osmar,  vice  president  and 
general  manager  of  Lindstedt  &  Co., 
Stockholm,  Sweden,  is  expected  to  ar- 

rive in  America  about  Feb.  1.  The 

purpose  of  Mr.  Osmar's  visit  is  to 
make  agency  arrangements  with  lead- 

ing American  manufacturers  of  ma- 
chinery, tools  and  accessories.  Cor- 

respondence for  Mr.  Osmar  may  be 
addressed  for  his  personal  attention  fn 
care  of  the  Swedish  Gage  Co.,  245  West 
55th  St.,  New  York.  The  capital  of 
Lindstedt  &  Co.  has  recently  been  in- 

creased to  4,000,000  crowns  (approxi- 
mately $5,000,000). 

George  W.  Felton,  formerly  assist- 
ant chief  engineer  with  the  New 

Process  Gear  Corporation,  Syracuse, 
N.  Y.,  has  taken  the  position  of  factory 
superintendent  -with  the  Crofoot  Gear 
Works,  Inc.,  Cambridge,  A  Branch, 
Boston,  Mass. 

James  J.  Shanahan  has  been  ap- 
pointed general  manager  of  the  Chicago 

and  Moline  offices  of  the  E.  L.  Essley 
Machinery  Co.,  551-557  Washington 
Blvd.,  Chicago. 

George  A.  French,  formerly  with 
the  Cutter  and  Wood  Supply  Co.,  Bos- 
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ton,  Mass.,  has  become  sales  engineer 

for  the  Shepard  Electric  Crane  and 

Hoist  Co.,  Montour  Falls,  N.  Y. 

S.  E.  Hackett,  formerly  sales  man- 
ager of  the  Chicago  office  of  the  Jones 

&  Laughlin  Steel  Co.,  has  been  made 

general  sales  manager  of  that  company 
to  succeed  the  late  John  L.  Haynes. 

H.  C.  White,  formerly  factory  man- 
ager of  the  Holt  Manufacturing  Co., 

Stockton,  Calif.,  is  the  new  factory 
manager  of  the  Harris  Engineering 
Co.,  Stockton,  Calif. 

Fred  E.  Rogers,  Jr.,  formerly  with 
the  J.  G.  White  Co.,  New  York,  has 
taken  the  position  of  sales  engineer 
with  the  Fafnir  Bearing  Co.,  New 
Britain,  Conn. 

John  J.  Eyre,  recently  with  the 
Worthington  Pump  and  Machinery 
Corporation,  has  accepted  the  position 
as  factory  engineer  with  the  Sturte- 
vant  Aeroplane  Co.,  Boston,  Mass. 

Mallet     Articulated     I,ooomotives.         The 
Baldwin  Locomotive  WorlCR.  Piiiladelphia. 
Penn.  Record  No.  91.  Pp.  44  :  8?.  x  G  in. 
A  tiioroug-h  description  and  illustration  of 
the  various  types  of  Mallet  articulated 
locomotives,  which  are  used  by  several 
railroad  companies  is  given.  Formulas  for 
calculating  the  traction  force  of  locomotives 
and  tables  of  weights  and  dimensions  are 
also  presented  for   general   information. 

1919  Dlarv.  Morse  Chain  Co..  Ithaca, 
N.  Y.  It  is  2J  X  44  in.  and  contains  many 

pages  of  general  information  with  illustra- tions and  tables  regarding  chain  drive. 
Calendars  for  1919  and  1920.  postal  mfor- 
mation,  weights  and  measures  and  other 
useful  information.  Many  blank  pages  witn 
dates  are  given  for  making  notes,  etc. 

Small  TooIb.  Greenfield  Tap  and  Die 
Corporation.  Greenfield  Mass.  Catalog  No. 
40.  Pp.  288;  43  x  71  in.  This  is  a  new 
catalog,  and  lists  a  line  of  taps,  dies,  screw 
plates  and  reamers.  Many  tables  or  gen- eral information  regarding  numbers,  Sizes 
prices,   etc.,   are   given. 

Space  and  Speed  in  Steel  Buildings.  Mil- 
liken  Bros.  Manufacturing  Co..  Inc.,  Wool- -worth  Building,  New  York.  Booklet.  Pp. 
24;  6i  X  91  in.  This  booklet  is  descriptive 
■ot  the  standardized  truss  unit  system  of 

building  construction  designed  and  manu- factured by  the  company.  It  contains  a 
number  ot  halftone  illustrations  showing 
the  use  of  the  standardized  truss  unit  sys- 

tem. A  copy  will  be  forwarded  to  those Interested. 
Economical  Handling  of  Coal  and  Ashes 

and  Reserve  Coal  Storage.  Link-Belt  Co.. 
Philadelphia.  Chicago  and  Indianiipolis. 
Book  No.  353.  Pp.  52  ;  6  x  9  in.  There 
are  88  illustrations  of  various  kinds  of 

machinery  for  handling  coal  in  this  bro- 
chure and  much  descriptive  matter  explain- 

ing the  different  kinds  of  elevating  machin- 
ery for  the  economical  handling  of  coal 

and  ashes.  It  is  new  and  will  be  forwarded 
to  interested  persons  on  request. 

Spur  Gear  Cutting  Machines.  Waltham 
Machine  Works,  High  St..  Waltham.  Mass. 
Booklet.  Pp.  14;  41  x  6:1  in.  It  gives 
halftone  illustrations  and  sectional-plan 
views  of  the  machine,  together  with  general 
specifications  and  a  detailed  description  of 
the  driving  mechanism,  cutter  spindle  and 
slide,  work  spindle  and  slide  and  general 
directions. 

NubprexHes  and  Dies.  Waltham  Machine 
Works,  High  St.,  Waltham,  Mass.  Booklet. 
Pp.  IB;  41  X  63  in.  An  illustration  is  given 
of  the  cylindrical  subpress.  pillar  subpnss, 
simple  dies,  tandem  or  follow  dies  and 
compound  dies.  The  booklet  also  contains 
several  paragraphs  on  blanking,  piercing, 
bending,  trimming  and  shaving.  The  last 
page  shows  a  table  of  standard  dimensions 
of  subpresses. 

Tliread-MUUng  Machines.  Waltham  Ma- 
chine Works.  High  St..  Waltham.  Ma.ss. 

Circular,  fij  x  lOJ  in.,  giving  general  speci- 
fications of  thread-milling  machine  for 

bench  use,  also  for  the  extended  machine 
and  some  features  of  design. 

Tlie  Automobile  Storage  nnttery:  its  Care 
and  Kepair — Two  hundred  eighty-tour 
5  X  7J-in.  pages;  186  illustrations: 
Bound  in  limp  leather,  handbook  style. 
Published  by  the  American  Bureau  of 
Knginecring,  Inc..  1024  South  Wabash 
Ave.,  Chicago.  Price  $5. 

Many  books  have  been  written  on  storage 
batteries  used  in  stationary  work,  but  the 
stationary  storage  battery  is  never  sub- 

jected to  the  racking  service  of  the  storage 
battery  used  in  the  modern  gasoline  car. 
Consequently  the  books  on  the  stationary 
type  are  of  very  little  use  to  the  man  who 
has  to  do  largely  with  tho.se  u.sed  in  auto- 

mobiles. It  is  perfectly  true  that  the 
chemical  actions  are  the  same  in  all  lead- 
acid  storage  batteries  but  the  design,  con- 

struction and  operation  of  the  starting  and 
lighting  battery  are  unique  and  require 
special  description  and  care.  This  book 
deals  only  with  the  automobile  type  of 
lead-acid  storage  battery  and  is  just  the 
book  that  the  practical  repair  man,  student 
or  progressive  car  owner  wants.  No  one 
but  a  practical  man  and  an  engineer  could 
liave  written  the  booli.  for  it  covers  the 
subject  so  thoroughly  and  in  such  a  clear 
way  that  even  those  with  no  previous 
knowledge  can  understand  the  battery  con- 

struction, details  and  troubles.  The  book 
is  divided  into  two  sections.  The  first  deals 
witli  the  theory,  design,  operating  condi- 

tions and  care  of  the  battery  :  the  second 
with  the  actual  work  of  repairing  and  re- 

building the  storage  battery.  This  section 
is  of  especial  value  to  repair  men. 

The  first  section  is  divided  into  chapters 
as  follows:  Introductory,  Batteries  in  Gen- 

eral, Chemical  Actions  Which  Produce 
Electricity,  How  Chemical  Actions  Produce 
Electricity.  Loss  of  Charge  in  an  Idle  Bat- 

tery, The  Discharge  Phenomena,  The 
Charge  Phenomena,  Capacity  of  Storage 
Batterie.s,  Internal  Resistance,  Battery  Dis- 

eases, Conditions  of  Operation.  How  to 
Take  Care  of  Battery  on  the  Car,  Manu- 

facture  of    Storage    Batteries. 
The  chapters  in  section  II  are:  The 

Workshop  General  Instructions,  Analysis 
of  the  Condition  of  the  Battery,  Work  on 
the  Battery.  Special  Instructions  and  Cad- 

mium   Te.st-Storing   Batteries. 

Descriptive  Geometry.  —  By  William  L. 
Ames  and  Carl  Wischmeyer.  One 
hundred  and  twelve  5  x  7J-in.  pages; 
197  figures.  Fifth  edition.  Published 
by  the  McGraw-Hill  Book  Co.,  Inc.,  239 
West  39th  St.,  New  York.  Price.  »1. 

This  is  an  enlarged  edition  of  the  original 
"Notes  on  Descriptive  Geometry,"  by  Pro- 

fessor Ames,  first  published  in  1893,  and 
which  was  probably  the  first  book  on  the 
subject  which  used  the  third  quadrant.  It 
is  an  odd  fact  too  that  while  the  third 
quadrant  is  used  almost  exclusively  in 
drafting  rooms  today  the  various  books  on 
descriptive  geometry  largely  teach  the  first 
quadrant  projection.  Professor  Ames  was 
formerly  professor  of  machine  design  in 
Rose  Polytechnic,  and  Professor  Wisch- mever  is  at  present  associate  professor  in 
the"  same  institution.  Both  men  are  es- 

pecially qualified  to  compile  a  book  of  this 
kind — Professor  Ames  as  the  originator 
and  Professor  Wischmeyer  as  reviser  and 
selector  of  the  additional  material  put  into 
this  edition.  The  principal  changes  are  the 
increased  number  of  examples  given  for 
the  instruction  of  students.  The  chapters 
deal  with  the  Introduction,  Representation 
of  Points.  Repre.sentation  of  Lines.  Repre- 

sentation of  Planes,  Representation  of  Sim- 
ple Solids,  Assuming  New  Planes  of  Pro- 

jection, Change  of  Position  by  Rotation. 
Lines  with  Reference  to  H  and  V.  Planes 
with  Reference  to  H  and  V.  Development  of 

Surfaces,  Line  Contained  in  Plane.  Inter- 
sections, Perpendiculars.  Angles.  Distances, 

Tangent  Planes,  Shades  and  Shadows,  Sec- 
tions, Intersections  of  Surfaces.  Helicoidal 

Surfaces,  Hyperboloid  of  Revolution  ot  One 
Nappe  Practical  Applications,  Impossible 
and  Indeterminate  Exercises. 

The  Gasoline  .Motor.— Vol  J-— By  P-,  M- 
Heldt.  Six  hundred  and  thirty-six  Six 
81-in.  pages  ;  378  illustrations  ;  32  Pjat^. 
Published  by  P.  M.  Heldt,  Nyack,  N.  Y. Price,  ?5,  postage  paid.  „j.,i„„ 

The  fact  that  this  is  the  fifth  edition 

indicates  that  this  book  has  become  a  rec- 
ognized authority  m  its  Aeld,  which,  al- 

though not  indicated  in  the  title,  is.  that 

of  the  motor  vehicle.  Much  of  the  infor- mation is  useful  in  other  "nes.  but  the 

book  deals  with  the  motor  used  for  trans
- 

Dortation  purposes  and  may  perhaps  be  lik- 
ened to  Unwin  and  Carpenter,  except  as  to 

thrfie?d  covered.  It  begins  with  the  wo
rk- 

inl    princU)les    of    the    interval-combu
stion 

motor  and  then  takes  up  the  essential 
parts,  shows  what  work  each  performs  and 
how  It  should  be  designed.  It  takes  UP 
the  materials  u.sed,  the  calculation  of 
stresses  and  necessary  dimensions,  common 
faults  In  different  parts  and  how  these  may 
be  avoided.  Manufacturing  methods  are 
also  discussed  and  the  practice  of  different 
makers  shown.  There  are  22  chapters  and 
an  appendix,  these  Including  Balancing ; 
Offset  Cylinders  ;  Crankshafts  ;  Connectlng- 
Itod ;  Camshaft  and  Valve  Mechanisms ; 
Oiling  Systems ;  The  DilTcrent  Cycles :  Air 
and  Water  Cooling,  special  chapters  being 
devoted  to  testing  methods  and  to  designs 
of  unusual  and  unconventional  types.  The 
appendix  contains  many  tables  of  value  for 
the  designer.  It  seems  to  be  the  general 
belief  that  we  are  to  see  many  changes  In 
motor  design  during  the  next  few  years. 
utilizing  to  a  considerable  extent  the  expe- 

rience gained  with  airplane  engines,  but 
whatever  changes  are  made  the  designer 
will  do  well  to  have  a  copy  of  this  book  at 
his  elbow,  for  the  author  is  known  to  be  a 
careful  engineer  and  an  authority  on  the 
subject  of  motors, 

.storing:     Its   Kcononifc  AspectA  and  Proper 
Methods. — By     H.     B.    Twyford.       Two 
hundred   6     x   9-in.  pages ;   96   illustra- 

tions and  forms  ;  bound   in   green  cloth 
boards.     Published  by  D.  Van  Nostrand 
Co..    25    Park    PI.,    New    York.      Price, 

^3.50. Various   problems   of  the    proper   storage 
of  raw  and  finished  product  are  constantly 
confronting  the  manufacturer  and  his  siaft. 
Each  case  must  be  studied  individually,  but 
it  is  helpful  to  know  how  certain  problems 
have    been    handled    by    others    and    what 
equipment  is  available.     The  author  of  this 
book  treats  in  a  broad  way  of  the  handling 
methods,    storage   metliods  and   forms  to  be 
used    In    keeping    an     accurate    record    of 
stock.     He  has   no   "scientific   management" 
hobby  to  ride,  and  his  handling  of  his  sub- 

ject   cannot    fail    to    be    helpful    to    those 
looking    for    information    of   a    constructive 
nature.      The   illustrations   are   well   chosen 
and  the  text  is  clear  and  to  the  point.     The 
various  chapter  headings  are:  General  Con- 

siderations ;   Economic  Questions  Connected 
with    Storing ;     Economic    Questions     Con- 

nected   with    Storing    (Continued)  ;    Specifi- 
cations,    Definitions    and    Standardization ; 

Location  and  Equipment  of  Storeroom  ;  Ap- 
pliances   for    Use     in    Storeroom ;     Manual 

Operations;       Clerical       Work-Inventories; 
The    Stores     Department ;     Receiving     Ma- 

terial ;   Inspecting  and   Placing  Material  In 
Storeroom ;    arnd    Deliveries   for    Storeroom. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock,  Jr.,  secretary.  Room 
41,    166   Devonshire   St.,    Boston,    Mass. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles.  secretary,  Oliver  Building.  Pitts- 

burgh,  Penn. 

New  England  Foundrymen's  Association. Regular  meeting,  second  Wednesday  of 
each  month.  Exchange  Club,  Boston,  Mass. 
Fred  F.  Stockwell.  205  Broadway,  Cam- 
bridgeport,  Mass. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club.  Philadelphia.  Penn., 
Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia,  Penn. 

Providence  Engineering  Society.  Month- 
ly meeting  fourth  Wednesday  of  each 

month.  A.  E.  Thornley.  corresponding  sec- 
retary,  P.  O.   Box  796.      Providence,  R.  I. 

Rochester  Society  of  Technical  Drafts- men. Monthly  meeting,  last  Thursday.  O. 
L.  Angevine,  Jr„  secretary,  857  Genesee 
St.,  Rochester.  N.  Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel,  secretary,  310  New 
England  Building,  Cleveland,  Ohio. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month. 0.scar  S.  Teale,  secretary,  240  Broadway, 
New  York. 

Western  Society  of  Engineers.  Chicago, 
111.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
July  and  August.  Edgar  S.  Ncthercut,  sec- retary. 1735  Monadnock  Block,  Chicago,  III. 
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The  Hill  Multiple-Spindle 
Drilling  Machine 
EDITORIAL  CORRESPONDENCE 

The  machine  JeMcribed  and  illustrated  herewith  ha*  a  apindU 
drive  of  a  design  which  permits  of  close  spacing  of  the  drilling 
heads,  and  yet  the  mechanism  is  very  simple.  The  design  is  such 
that  machines  of  various  sizes  may  be  easily  built  on  order  to 
accommodate    the    different    classes    of    work    they    can     handle. 

THE  multiple-spindle  drilling  machine
 

that  is  the  subject  of  this  article  is 
made  by  the  Hilldrill  Co.,  2141  North 

19th  St.,  Philadelphia,  Penn.  Several  of 

this  t}-pe  of  machine  are  also  being  built  by 
the  Badenhausen  Co.,  1425 
Chestnut  St.,  Philadelphia. 
It  is  intended  for  multiple 

driUing  of  structural-steel 

members,  but  it  is  applica- 
ble to  practically  all  mul- 

tiple-drilling operations  on 
ship  and  boiler  plates,  both 
in  the  flat  and  after  rolling 
and  forming  to  shape,  and 
to  other  work  requiring  the 
drilling,  cutting  or  boring 
of  a  large  number  of  holes. 
The  construction  of  the  ma- 

chine is  so  simple  that  there 
is  little  chance  of  trouble 

even  when  operated  by  un- 
skilled help.  Some  of  the 

main  features  of  the  ma- 
chine are  that  it  feeds  down 

the  drills  automatically;  it 
clamps  the  work  in  place, 

exerting  over  20  tons  pres- 
sure, and  thus  will 

straighten  out  any  ordinary 
sweep  or  buckles  in  plates ; 
it  lubricates  the  drills  indi- 

vidually and  stops  this  lu- 
bricating when  the  machine 

is  not  in  operation;  it  stops  automatically  when  the  drilling  is 
done,  releases  the  clamp  automatically  and  is  ready  for  the  next 
cycle  of  operation,  and  it  is  smooth  in  its  running  and  uses  a  com- 

paratively small  amount  of  power.  The  machine  shown  in  Fig.  2 
carries  50  drill  heads  for  li^-in.  drills  and  feeds  0.005  in.  per  revo- 

lution of  the  spindles.  Thirty-two  cutter  heads  for  3i-in.  tube  holes 
may  be  used  in  the  place  of  the  50  drills.  Each  driU  unit  is  moved 
along  the  rail  to  any  place  desired  by  raising  a  lever  and  the  units 
clamped  in  place  by  means  of  the  same  lever,  making  spacing  as 
close  as  21  in.  in  3  to  5  sec.  By  raising  the  same  levers  a  few  inches 
higher  than  for  releasing  the  clamp  the  drill  unit  may  be  entirely 
released  and  taken  off  to  change  for  larger  units.  These  machines 
can  be  built  to  a  length  of  40  ft.  or  more,  a  size  which  makes  them 
available  for  drilling  over  100  rivet  holes  at  one  operation  and  at 
one  setting  of  the  work.  The  one  shown  weighs  about  26  tons  and 
is  of  about  20  ft.  span.    At  the  si  des  are  two  cast-iron  housings  A, 

the  bases  of  which  are 

ecured  to  a  concrete  foun- 
dation. The  tops  of  these 

housings  are  tied  togeth- 
er by  two  members  B 

made  of  heavy  flanged 

pipe  which  are  amply  stiff 
and  comparatively  light  in 
weight.  In  the  front,  at 
the  bottom,  the  housings 
are  held  together  by  a 

heavy  I-beam  C.  On  each 
housing  is  a  slide  D  which 
carries  the  table  E  of  the 
machine.  In  this  instance 

the  table  is  an  I-beam,  but 
of  course  various  forms  are 
used  to  suit  the  work  in 
hand.  The  table  is  raised 

and  lowered  by  means  of 

four  screws  F  3  in.  in  diam- 
eter and  operated  by  a 

power  worm  drive.  The 
cross-rail  which  carries  the 
drilling  heads,  or  units,  is  a 

heavy  I-beam  section.  Be- 
tween the  flanges  it  is 

planed  from  end  to  end 
on   both   sides   to   form   a 

FIG.    1.     SOME  DETAILS  OF  THE  MECHANISM 
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runway  for  the  roller  chains  G  that  drive  the  drill  spin- 
dles. These  flanges  are  also  planed  on  their  faces,  tops 

and  bottoms  to  form  seats  for  the  drilling  heads. 
The  chains  that  rotate  the  spindles  run  over  sprockets 

at  each  end  of  the  cross-rail.  The  sprockets  at  the 
right-hand  end  of  the  rail  are  keyed  to  the  same  shaft 
as  the  bevel  gear  H,  which  is  driven  by  means  of  a 
bevel  pinion  from  the  pulley  /.  The  sprockets  at  the 
left-hand  end  of  the  rail  are  idlers.  At  the  lower  end 
of  the  shaft  carrying  the  bevel  gear  H  is  a  worm  J, 
which  operates  the  feed  mechanism. 

On  top  at  the  back  of  the  machine  two  large  spur 
gears  K  are  mounted  in  the  housings.  These  gears 
are  timed  to  turn  in  unison.  On  the  front  ends  of  the 
shafts  on  which  they  are  mounted  are  two  disk  cranks 

L  with  rods  M  connecting  with  the  cross-rail.  This 
mechanism  is  so  arranged  as  to  feed  the  cross-rail  and 
drills  down  slowly  and  returns  almost  instantly  to  its 
highest  position,  when  the  clutch  is  tripped  and  the 
machine  stops.    It  is  now  ready  for  the  next  operations. 

A  close-up  view  of  one  end  of  the  top  of  the  machine 
and  cross-rail  is  shown  in  Fig  1.  This  shows  the 
clamping  levers  A,  by  which  the  drill  units  may  be 
clamped,  loosened  to  slide  along  the  rail  or  removed 

entirely.  The  units  are  kept  from  cocking  over  as  thej' 
are  slid  along  the  rail  by  means  of  keys  like  B,  which 

slide  in  grooves  planed  in  the  cross-rail.  There  are  two 
grooves  and  the  keys  of  alternate  heads  are  staggered 
in  order  not  to  interfere  with  the  close  setting  of 
the  heads.  This  is  also  true  of  the  sprockets,  as  will 
be  seen  from  those  shown  at  C. 

When  the  heads  are  attached  to  the  rail  the  clamp- 
ing mechanism  is  only  partly  tightened.  A  lever  placed 

in  the  drift  hole  in  the  spindle  is  then  used  to  rack  the 
head  to  its  proper  position,  the  sprocket  and  chain 
acting  as  pinion  and  rack  for  this.  A  steel  tape  D 
running  from  end  to  end  of  the  machine  facilitates  set- 

ting the  heads  to  correct  spacing.  The  setting  to  posi- 
tion is  simply  and  easily  done  and  the  entire  set  of 

heads  can  be  placed  in  about  eight  minutes.  In  the 
machine  shown  the  heads  may  be  set  as  close  as  2| 

in.  and  are  more  than  powerful  enough  to  drive  a  l^V'i"- 
drill.  Larger  and  stronger  heads  with  larger  sprockets 
capable  of  driving  larger  drills  can  be  substituted. 

An  ingenious  work  clamp  is  provided  between  the 
front  and  back  of  the  machine  and  throughout  its 
entire  length  a  heavy  clamping  member  is  pivoted.  The 
upper  forward  part  of  this  member  is  connected  by 
links  to  the  under  side  of  the  cross-rail.  At  intervals 
along  the  front  of  the  clamping  member  are  clamping 
fingers  like  E  that  can  be  adjusted  to  clamp  the  work 
between  the  drills.  As  the  clamping  member  is  linked 
to  the  cross-rail  the  weight  of  the  rail  in  its  descent 
and  the  thrust  of  the  feed  mechanism  furnish  the 
clamping  power  which  in  the  machine  shown  amounts 
to  approximately  20  tons.  Heavy  helical  springs  cushion 
the  clamps  and  compensate  for  the  change  of  position 
of  the  cross-rail  with  relation  to  the  work. 

Lubrication  of  the  drills  is  by  gravity.  A  simple 
mechanism  causes  the  chain  F  to  work  back  and  forth. 
This  chain  engages  teeth  to  the  rear  of  the  disks  G. 
The  disks  are  at  the  back  provided  with  a  series  of 
pockets  which  reach  down  into  the  lubricant  trough  H. 
In  their  bottom  position  the  pockets  fill  with  the  lubri- 

cant, and  then  near  the  top  of  their  movement  the 
lubricant  flows  through  a  central  hole  into  the  tubular 
stem  on  which  the  disks  are  mounted.  The  front  end 
of  this  tubular  stem  is  so  located  that  the  lubricant 
passes  into  a  gutter  /  turned  around  the  spindle  end 
and  from  there  passes  through  holes  to  the  drill.  As  the 
lubricating  device  is  integral  with  each  head  no  adjust- 

ment of  the  lubricating  mechanism  is  necessary  when 
placing  or  altering  the  position  of  the  heads  on  the  rail, 
thus  the  flow  of  lubricant  ceases  when  the  machine  stops. 

m 
FIG.   2.      MULTIPLE-SPINDLE    URILLLNG    MACHINE    MADE  BY  THE  HILLDRII.L   ( 
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I 
By  R.  D.  GATEWOOD 

Naval  Constructor,  Mechanical  Sxiperintendent  of  the  Canal  Zone 

Nothing  could  show  better  than  the  illustrations 
presented  tvith  this  article  the  great  variety  of 
work  being  done  at  the  Balboa  shops  of  the  Pan- 

ama Canal.  And  nothing  shows  the  versatility 
and  practical  experience  of  the  men  on  the  job 
to  better  advantage.    Not  to  be  daunted  by  a  lack 

of  launching  facilities  they  lift  boats  120  ft.  long 
and  weighing  over  200  tons  and  siuing  them,  into 
the  water.  We  knoiv  of  nothing  in  this  line  that 
gives  a  greater  feeling  of  satisfaction  than  such 
a  record,  for  it  is  one  which  reflects  a  great  deal 
of  credit  on  the  whole  personnel  of  these  shops. 

IT  MAY  be  doubted  if  ever  in  the  history  of  the  ex- 
penditure of  Government  funds  a  wise  policy  of  fore- 

sight and  preparedness  has  ever  received  a  more 
convincing  demonstration  than  that  furnished  during 
the  war  by  the  Balboa  shops  of  the  Panama  Canal.  In 
war  work  alone  these  shops  have  several  times  paid  for 
themselves  since  our  entry  into  the  great  struggle,  and 
each  day  adds  to  their  usefulness  as  a  great  national 
asset. 

It  would  not  yet  be  wise  to  enter  into  too  many  of  the 
details  of  war  work,  but  it  may  be  mentioned  that  in 
addition  to  the  complete  overhauling  of  four  good-sized 
German  cargo  steamers  interned  in  Colon  harbor  the 

shops  have  performed  work,  in  many  cases  of  an  ex- 
tensive nature,  on  over  one  hundred  naval  vessels  and 

more  than  five  hundred  merchant  vessels.  Nearly  all 
the  latter  were  loaded  with  valuable  and  urgently  needed 
war-time  cargoes. 

It  is  strange  how  little  even  the  better  informed 
among  the  shipping  world  know  of  the  facilities  and 
possibilities    of    this    splendid    repair    plant.      Agents, 

owners,  masters  and  insurance  men  inspecting  it  for 
the  first  time  are  universally  astonished  at  its  capacity 
and  its  ability  to  handle  almost  any  conceivable  job  of 
marine  repair  work. 

Probably  in  no  other  plant  in  the  world  is  the  variety 
of  work  handled  greater  than  at  these  shops.  There  are 
no  other  large  shops  for  1500  miles,  and  as  a  conse- 

quence this  Government  plant  must  do  not  only  the 
maintenance  and  construction  work  of  the  Panama 
Canal,  including  the  Panama  Railroad,  but  all  the  work 
for  the  Navy,  the  Army,  merchant  shipping  traversing 
the  canal  and  a  large  amount  of  work  for  private  estab- 

lishments for  mines,  mills  and  othei-  development  proj- 
ects in  Central  and  South  America. 

A  fair  idea  of  this  variety  of  work  may  best  be  ob- 
tained by  glancing  at  the  illustrations.  The  headpiece 

and  Figs.  1  and  2  show  a  large  repair  job  being  begun 
on  a  vessel  in  the  great  1000-ft.  drj'dock.  The  stern  of 
this  vessel  had  also  been  severely  damaged,  but  the 

damage  is  not  shown. 
In  general  the  work  included  a  new  stem,  a  new  hawse 
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2.  COMPLETED  BOW 3.  250-TOIsr   CRANE 
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pipe  and  extensive  alterations  to  increase  the  coal- 
carrying  capacity  of  the  ship.  The  repairs  to  the  bow 
necessitated  the  renewal  of  12  frames  from  the  keel  to 

upper  deck  on  both  sides.  Four  decks  had  to  be  renewed 
from  the  stem  to  the  collision  bulkhead;  27  shell 

plates  were  renewed  and  seven  were  faired  and  replaced, 
these  plates  being  about  22  ft.  by  6  ft.  by  30  lb.  In 
addition,  a  new  stem  60  ft.  long,  14  in.  deep  and  4  in. 
thick  had  to  be  forged  and  fitted,  and  a  new  hawse  pipe, 
requiring  a  new  pattern,  had  to  be  cast,  weighing  seven 
and  one-half  tons. 

The  total  weight  of  material  used  in  making  repairs 
was  over  80  tons,  involving  in  its  fitting  and  erection 
the  work  of  the  following  trades :  Ship  fitters,  riveters,. 
calkers,  machinists,  shipwrights,  joiners,  electricians, 
pipe  fitters,  patternmakers,  molders,  heavy  forgers  and 
riggers.  The  work  had  been  estimated  at  over  50  days 
in  a  northern  drydock.  It  was  completed  and  the  vessel 
left  in  just  19  days  after  her  arrival,  the  men  working 
splendidly  all  along  the  line. 

Lifting  the  Main  Engines  of  a  Steamer 

Fig.  3  shows  the  large  250-ton  floating  crane  "Ajax" 
handling  one  main  engine  of  a  10,000-ton  cargo  steamer, 
and  Fig.  4  shows  this  same  engine  being  hauled  by  a 
locomotive  over  rails  under  the  bay  of  the  machine  shop, 

where  a  60-ton  overhead  electric  traveling  crane  will 
carry  it  into  the  erecting  floor.  The  steamship  men- 

tioned received  a  thorough  overhauling  and  renovating, 
including  new  boilers,  the  time  required  to  do  the  work 

being  only  41  months.  She  is  now  engaged  in  the  im- 
portant war  work  of  carrying  coal  to  the  isthmus  and 

nitrates  from  Chile  to  the  United  States. 
In  Fig.  5  is  one  of  over  one  hundred  locomotives  that 

have  been  thoroughly  overhauled,  retubed,  gage  changed 
to  standard  (the  isthmian  gage  is  5  ft.),  and  crated 

and  shipped  to  the  United   States,  many  of  them  foi- 

duty  in  France.  During  the  last  few  months  this  work 
was  done  at  the  remarkable  rate  of  14  locomotives  a 
month,  or  a  little  better  than  one  every  other  working day. 

Fig.  6  gives  an  idea  of  the  launching  facilities  here. 
The  piece  of  equipment  is  simply  picked  up  with  the 
floating  crane  and  there  is  no  further  launching 
troubles.  The  barge  shown  is  120  ft.  long  and  was 
constructed  for  the  use  of  the  Army.  It  may  be  seen 
in  process  of  construction  on  the  dockside  in  Fig.  4. 

The  120-ft.  coastguard  cutter  "Manhattan"  being  con- 
structed for  the  Navy  is  shown  in  Fig.  7.  The  launch- 

ing of  this  vessel  in  the  same  way  is  shown  in  Fig. 

8.  The  shops  were  determined  to  "do  their  bit"  in 
ship  construction,  but  were  handicapped  by  lack  of 
launching  ways,  and  hence  they  could  only  build  a  hull 

capable  of  being  lifted  by  the  crane  "Ajax."  The 
weight  of  the  lift  shown  in  Fig.  8  is  210  tons.  The  ves- 

sel is  to  be  used  as  an  ice  breaker,  hence  the  peculiar 
shape  of  the  bow.  The  engine  for  this  vessel  was  de- 

signed and  completed  in  every  detail  at  Balboa.  It  is 
shown  in  Fig.  9  being  lifted  by  the  same  crane. 

Another  Kind  of  a  Job 

The  shops  of  the  Canal  Zone  are  constantly  called 
upon  to  do  every  imaginable  sort  of  job  on  vessels  using 
the  canal.  The  iUustration  below  shows  a  large  windmill 
designed  and  constructed  here  for  use  in  pumping  out 
the  holds  of  a  full-rigged  sailing  ship,  now  over  30  years 
old,  on  her  way  to  Manila  with  a  cargo  of  gasoline. 

In  addition  to  the  interesting  engineering  problems 
found  in  the  variety  of  the  work  there  also  arise  many 
phases  of  the  administrative  side  of  the  work  in  deal- 

ing, on  the  one  hand,  with  American,  West  Indian  and 
Spanish  labor,  and  on  the  other  with  captains  and  chief 
engineers  of  almost  every  nationality,  many  of  them 
not  being  able  to  speak  a  word  of  English. 
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Building  the  Kempsmith  Milling  Machine — II By  M.  E.  HOAG 

Further  details  of  the  construction  of  the  Kemp- 
smith  milling  machine,  including  the  grinding  of 
journals,  the  making  and  testing  of  feed 
screws,  etc.,  are  here  recorded.  For  the  reason 
that  machines  of  this  nature  become  in  a  sense 
master  tools,  by  which  other  tools  are  made,  it  is 
essential  that  in  their  manufacture  the  utmost 
accuracy  should  be  maintained. 

WHILE  to  the  casual  observer  the  overarm  of  a 

milling'-machine  may  seem  an  unimportant  part 
of  the  equipment  it  really  requires  a  consider- 

able degree  of  accuracy  in  its  construction  if  the  ma- 
chine is  to  give  the  best  results  in  practice.  Recogniz- 

ing this  fact  the  Kempsmith  shops  give  as  much  care 
to  the  making  and  testing  of  this  arm  as  to  any  other 
part.  A  special  grade  of  machinery  steel  is  used.  After 
cutting  the  pieces  to  length  they  are  carefully  centered, 

rough-turned  and  faced,  after  which  they  are  ground 
to  exact  size.  The  flat  for  the  clamping  screw  is  care- 

fully milled  in  a  No.  33  frame  milling  machine  as  shown 
in  Fig.  14.  A  long,  heavy  plate  A  tongued  to  fit  the 
T-slots  in  the  machine  table  has  three  V-blocks  cast 
upon  it,  two  of  which  may  be  seen  at  B.    The  cut  shows 

very  plainly  the  manner  in  which  the  milling  is  done. 
In  making  the  spindle  of  the  machine  the  operations, 
including  boring  the  through  and  taper  holes,  thread- 

ing the  spindle  nose,  grinding  all  over  as  well  as  other 
minor  operations,  are  more  complicated.  The  cones  for 
the  spindle  journals  are  first  roughed  out  nearly  to  size 
and  heat-treated.  They  are  ground  inside  to  gage, 
which  gives  a  press  fit  on  the  spindle.  After  being 
pressed  on,  the  cones  are  ground  in  place,  thus  insuring 
absolute  truth.  After  all  other  operations  on  the  spindle 
are  completed  the  taper  hole  in  the  nose  is  ground,  and 
as  this  is  a  very  important  matter  special  care  is  used  to 
secure  not  only  correct  size  and  taper,  but  to  insure  its 
running  true.  This  is  accomplished  with  the  grinding 
fixtures  shown  in  Fig.  15.  The  two  heads  A  are  fitted 
with  bearings  that  are  exact  counterparts  of  the  bear- 

ings in  which  the  spindle  will  run  when  assembled  in  the 
milling  machine  and  are  adjusted  to  the  spindle  which 
is  to  be  ground.  A  dog  B  and  stud  C  in  the  faceplate 
of  the  grinding  machine  head  drive  the  work  while 
the  internal  grinding  atachment  grinds  the  hole  to  fit 
the  standard  taper  plug  gage  D. 

The  feed  screws  are  milled  in  a  Pratt  &  Whitney 
thread-milling  machine  equipped  with  a  special  precision 
screw,  which  insures  very  accurate  results.  If  a  screw 
shows    any    distortion    after    milling    it    is    carefully 
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FIGS.  14,  15.  16  AND  18.     OPERATIONS  IN  MACHINING  AND  TESTING 

Fis.  14-MilIlng  flat  on  the' arm.     Fig.   15— Grinding  taper  in  spindle      Fig    16-Testing  machine  for  lead  screws..
 

j-lg,  18 — Testing  alignment  of  spindle 
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FIG.   17.     INDICATING  KNEE  AND  COLUMN 

straightened  and  then  tested  for  lead  througout  its 
entire  length,  in  the  special  machine  shown  in  Fig.  16. 
The  bed  of  this  testing  machine  is  much  the  same  as  a 
lathe  bed,  except  that  the  ways  are  flat  and  the  car- 

riage is  made  a  very  close  fit  to  insure  freedom  from 
vibration,  etc.  All  parts  are  carefully  fitted  and 
scraped.  The  carriage  A  is  fitted  with  adjustable 
bronze  nuts  B  which  receive  the  screw  C  to  be  tested. 

An  arm  D  supports  a  dial  indicator  directly  over  the 
center  of  the  screw.  The  machine  head  has  a  hollow 
spindle  and  chuck  through  which  the  screw  is  passed 
and  locked  in  place.  On  the  outer  end  of  the  spindle  is 
a  gear  that  meshes  with  a  second  gear  through  which 
the  machine  is  turned  by  means  of  the  handwheel  E. 
On  the  front  end  of  the  spindle  is  a  collar,  which  is 
graduated  to  read  in  inches,  and  over  it  the  pointer 
F,  which  is  attached  to  the  head  of  the  machine.  If 
the  screw  is  turned  by  the  handwheel  until  the  reading 
on  the  collar  indicates  3  in.  it  means  that  the  carriage 
carrying  the  dial  indicator  has  been  advanced  exactly 
3  in.  from  its  former  position. 

The  screw  C  is  placed  in  the  machine  and  the  car- 
riage A  advanced  until  the  distance  from  the  indicator 

finger  to  the  end  of  the  rod  G,  which  is  supported  by  a 
bracket  on  the  head  of  the  machine,  is  say  just  24  in. 
when  measured  by  a  standard  end-measuring  rod  A. 
The  collar  on  the  end  of  the  spindle  is  now  set  at  zero 
and  the  handwheel  turned  until  the  carriage  carrying 
the  dial  indicator  has  been  advanced  a  definite  amount 
as  indicated  by  the  graduated  collar.  By  substituting 
a  shorter  standard  rod  in  place  of  the  one  first  used 

any  variations  will  be  disclosed  by  the  difference  be- 
tween the  theoretical  advance  measured  by  the  gradu- 

ated collar  and  the  actual  advance  as  measured  by  the 
rod  and  dial  indicator.  These  operations  are  repeated 
at  fixed  intervals  throughout  the  entire  length  of  the 
lead  screw  C,  which  not  only  gives  the  total  error  but 
also  serves  to  detect  local  variations  that  might  occur 
throughout  the  length  of  the  screw. 

Testing  Alignment 

When  the  knee  is  fitted  to  the  machine  column  it  is 
tested  for  alignment  in  every  position.  As  shown  in 
Fig.  17  the  machine  column  is  in  a  horizontal  position 
with  the  knee  in  place  and  clamped  to  the  ways  by  the 
gibs.  A  steel  square  A  is  supported  at  a  convenient 
distance  above  the  column  face  by  wooden  blocking. 
The  base  of  the  dial-indicator  support  rests  on  the 
scraped  surfaces  of  the  column  with  the  guide  block  B 
in  contact  with  the  V  on  the  column.  By  holding  the 
stock  of  the  square  against  the  scraped  surface  of  the 
knee  with  the  edge  of  the  blade  in  contact  with  the  in- 

dicator and  sliding  the  latter  back  and  forth  with  the 
block  B  in  firm  contact  with  the  V  it  will  indicate  any 
variation  from  square  and  at  the  same  time  detect  any 
high  or  low  points  along  the  V  which  would  not  be  pos- 

sible if  a  wide  block  B  were  used,  as  such  a  block  would 
have  too  great  a  bearing  on  the  V.  By  placing  the 
square  in  a  vertical  position  any  variation  from  square 
in  the  other  direction  is  determined,  and  by  reversing 
the  first  test  the  alignment  of  the  Vs  on  the  knee  with 
the  face  of  the  column  will  be  determined.     The  table 

FIG.   22.      TESTING  INDEX  WORM 
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and  saddle  are  indicated  in  a  similar  manner. 
After  assembling  and  testing  the  knee  and  column 
the  spindle  bearings  are  scraped.  In  testing  the  spindle 
a  standard  hardened  and  ground  taper-shank  arbor  is 
placed  in  the  spindle  nose  and  tested  in  all  positions, 
as  shown  in  Fig.  18,  the  yoke  or  wrench  A  being 
screwed  onto  the  spindle  nose  in  order  that  it  may  be 
easily  turned  to  different  positions.  By  placing  the 
finger  of  the  dial  indicator  B  against  the  under  side 
of  the  arbor  C  and  moving  it  along  its  length  with  the 
spindle  in  various  positions  any  variation  from  paral- 

lelism between  the  spindle  and  the  top  of  the  knee  will 

carries  a  drill  chuck  on  its  front  end  and  is  supported 
by  suitable  bearings  in  the  sliding  member  D,  which 
is  advanced  to  and  withdrawn  from  the  work  by  the 
lever  E.  A  second  sliding  member  F  is  operated  by 
the  handle  and  index  plate  G,  and  by  it  the  drill  is 
shifted  to  correct  positions  for  the  various  rows  of  holes 
in  the  index  plate  being  drilled.  On  the  forward  end 
of  this  member  is  a  support  which  carries  a  bushing  H, 
which  guides  the  drill. 

The  index  plate  is  fastened  to  the  end  of  the  spindle 
that  carries  the  master  index  plates  /,  of  which  there 
are  in  this  particular  case  11.    These  plates  are  hard- 

I 

FIGS.   19,   20,  21  AND  23.     TESTING  DIVIDING  HEADS  AND  INDEX   PLATES 

Fig,  19 — Progressive  assembling  of  dividing  heads.    Fig.  20— Drilling  index  plates.     Fig.  21 — Reaming  quiclt  index  lioles. Fig.  23 — Indicating  liead  and  tail  centers 

be  shown,  and  by  placing  the  indicator  finger  against 
the  side  of  the  arbor  and  sliding  the  base  along  the  V 
the  alignment  of  the  spindle  with  the  travel  of  the 
saddle  is  determined.  Before  making  these  tests  the 
spindle  taper  and  arbor  have  been  indicated  and  found 
true.  The  testing  of  the  machine  arm  is  handled  in 

practically  the  same  way,  which  assures  perfect  align- 
ment of  its  centers  or  collars  with  the  machine  arbors 

used  in  regular  work,  etc. 
In  making  the  dividing  heads  the  same  unit  system  of 

assembling  is  followed  out  as  described  for  the  ma- 
chines, involving  the  use  of  some  interesting  testing 

devices  and  special  fixtures.  A  general  view  of  one  of 
the  assembling  benches  with  dividing  heads  in  various 
stages  of  completion  is  shovni  in  Fig.  19.  At  the  lower 
end  of  this  bench  the  heads  are  given  the  final  tests 
and  inspection. 

One  of  several  machines  for  drilling  index  plates  is 
shown  in  Fig.  20.  These  machines  are  mounted  on 
wooden  benches  at  a  convenient  height  from  the  fioor  and 
are  operated  by  boys  still  in  their  apprenticeship. 

The  base  A  carries  the  drilling  head  B,  which  is 
driven  by   belt   from   a   countershaft.     The   spindle  C 

ened  and  ground  and  the  index  notches  are  ground,  one 
edge  being  radial  with  the  axis  of  the  plate  and  the 
other  edge  beveled  so  that  the  action  of  the  locking 
bolt,  which  is  carried  in  the  piece  J,  is  to  wedge  the 
plate  forward  and  keep  the  radial  edge  of  the  notch 
in  contact  with  the  bolt  during  the  drilling:  The  index 
bolt  is  operated  by  the  padded  lever  K  on  which  the 
operator  rests  his  forearm  while  he  turns  the  plates 
with  his  left  hand.  Correct  location  of  the  plunger  for 

the  several  plates  is  obtained  by  sliding  the  bracket 
along  the  plate  L  and  locating  it  by  means  of  the  pin  M, 
which  enters  one  of  a  row  of  holes  in  L. 

In  assembling  the  master  plates  on  the  spindle  they 
are  lined  up  at  one  point  as  shown  at  N.  With  this 
fixture  and  a  reasonable  amount  of  care  by  the  operator 
it  is  practically  impossible  to  make  an  error. 

After  the  heads  are  assembled  and  tested  for  correct 

indexing  the  quick-index  holes  in  the  bronze  worm- 
wheel  are  finish-reamed  true  with  the  index  pin  hole  in 
the  fixture  shown  in  Fig.  21.  This  fixture  is  quite 
simple,  the  entire  equipment,  including  the  head  to  be 
reamed,  being  mounted  on  a  machine  table  and  the 
spindle  A  driven  by  a  belt  from  a  countershaft.     The 
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lever  B  serves  to  move  the  spindle  back  and  forth  in 
the  bearings  carried  by  the  head  C;  the  reamer  and 
shank  is  held  in  the  front  end  of  this  spindle  and  is 
supported  and  guided  into  the  work  by  it. 

After  being  assembled  all  of  the  dividing  heads  are 
given  a  careful  inspection  and  various  tests,  one  of  the 
principal  ones  shown  in  Fig.  22  being  the  test  for 
proper  indexing.  The  master  plate  A  has  40  notches 
and  is  fastened  securely  to  the  nose  of  the  head  being 
tested,  which  in  turn  is  located  on  the  bedplate  B.  As 
the  worm  requires  40  turns  of  the  handle  C  to  produce 
one  complete  revolution  each  notch  in  the  master  plate 
tests  one  turn  of  the  handle.  The  head  D  is  also  located 
on  the  bedplate  B  and  in  such  a  position  that  the  flat 
surface  of  the  finger  E  is  held  in  contact  with  the  flat 

portion  of  the  notch  in  the  master  plate.  This  is  ac- 
complished by  the  plunger  F  which  passes  through  the 

two  blocks  G  and  H  and  is  held  in  position  by  the  spring 
/.  One  end  of  this  plunger  carries  the  dial  indicator  J, 
the  finger  of  which  rests  against  the  surface  of  the  block 
H,  as  seen  in  the  illustration. 

The  plunger  and  all  its  parts  are  free  to  turn  about 
its  supporting  axis  so  that  the  finger  E  may  be  moved 
out  of  the  notch  in  the  master  plate  while  the  position 
of  the  latter  is  being  changed.  By  starting  at  notch 

No.  1,  setting  the  dial  indicator  at  zero  and  then  in- 
dexing the  master  plate  around,  each  of  the  40  positions 

may  be  tested  and  any  variations  or  accumulated  error 
noted.  Upon  a  printed  chart  each  reading  is  noted  as 
the  work  proceeds,  so  that  a  visible  record  is  obtained 
showing  the  exact  condition  of  each  head  when  it  leaves 
the  factory.  The  quick-index  holes  are  also  indicated, 
and  if  there  is  any  variation  between  these  and  the 
master  plate  this  variation  is  also  noted.  This  work 
is  held  to  very  close  limits  which  insure  satisfactory  re- 

sults in  the  finished  machine. 
The  truth  and  alignment  of  the  taper  hole  in  the 

spindle  is  tested  with  a  hardened  and  ground  master 
arbor  and  dial  indicator  as  shown  in  Fig.  23,  the  first 

test  being  for  parallelism  of  the  arbor  A,  with  the  base- 
plate B.  Then  by  indexing  the  head  around,  any  inac- 

curacy in  the  taper  hole  will  be  indicated  by  a  rise  or 
fall  at  the  end  of  the  arbor.  The  arbor  must  also  stand 

true  in  all  positions  with  the  edge  of  the  central  slot  in 
the  base  B.  If  it  does  not  do  so  suitable  alterations  are 
made  in  the  tongues  and  grooves  in  the  base  of  the 
head. 

After  these  tests  have  been  made  and  the  parts  found 
correct  the  tailstock  center  is  tested  by  forcing  the 
center  into  the  center  hole  of  the  arbor,  when  if  it  does 
not  line  up  with  the  head  it  will  cause  a  movement  of 
the  arbor  which  is  at  once  shown  by  the  dial  indicator 
and  the  proper  corrections  made  to  overcome  such  error. 

The  Modern  Foreman 
By  W.  H.  Addis 

The  principal  quality  in  a  foreman  must  be  his  abil- 
ity to  command  and  retain  the  confidence  and  respect 

of  both  employer  and  employee.  Without  this  he  is  a 
losing  proposition. 

As  a  foreman  enters  his  department  for  the  first  time 
he  realizes  that  he  stands  in  the  position  of  a  mediator, 
or  an  umpire     The  company  expects  him  to  deliver  its 

finished  product  in  such  quality  and  quantity  that  its  _ 
good  name  shall  be  maintained  and  that  its  stock  shall  fl 
pay  a  fair  dividend  on  its  departmental  investment.  To 
achieve  these  results  he  must  have  the  friendship,  the 

hearty  cooperation  and  the  good-will  of  his  men;  he 
must  play  the  game  fair,  both  for  the  company  and  for 
his  men.  To  the  men  he  stands  for  the  company;  to 
the  company  he  is  the  mouthpiece  and  the  leader  of  his 
men.  Every  word,  every  promise  made  in  the  name  of 
the  company  must  be  faithfully  kept,  for  generally  it 
will  be  found  that  it  was  because  of  the  lack  of  confi- 

dence and  cooperation  by  his  associates  that  his  pred- 
ecessor failed. 

Improve  working  conditions  the  first  thing.  Strive 
to  establish  better  order.  For  the  fir.st  few  days  on  the 
job  be  a  good  listener.  There  will  be  many  stories 
heard  of  past  grievances.  Som.e  will  point  out  grievous 
errors  in  the  former  management.  I  recall  a  case  of 
injustice  that  had  been  done  the  men  by  a  foreman 
who  promised  them  an  increase  in  wages  and  then  let 
the  matter  drag  for  weeks.  In  this  case  every  man 
was  given  all  back  pay  as  well  as  the  promised  raise. 

The  company's  word  was  made  good. 
A  man  must  have  some  incentive  besides  his  pay.  He 

must  be  made  to  feel  that  he  is  a  potential  success ;  that 
there  is  an  opportunity  for  him  to  advance  in  ratio  to 
the  effort  he  puts  forth  to  increase  his  eflliciency.  This 
brings  us  to  the  question  of  educational  supervision 

and  the  foreman's  duties  in  the  matter. 
Opportunity  for  Mental  Improvement 

If  there  is  anything  that  the  man  in  the  shop  respects 
it  is  intelligence.  A  real  leader  will  lead  both  in  thought 
and  action.  He  will  tactfully  ascertain  the  educational 
advantages  each  workman  has  had,  and  he  will  plan 
to  train  and  instruct  him  from  his  particular  vantage 
point.  This  may  be  done  by  means  of  literature  dealing 
with  the  trade.  In  the  larger  cities  night  schools  offer 
an  opportunity  for  mental  improvement,  and  the  Y.  M. 
C.  A.  has  an  educational  department  that  has  started 

many  a  man  on  the  road  to  success.  The  work  the  cor- 
respondence schools  are  doing  ought  also  to  be  men- 

tioned. These  institutions  will  gladly  cooperate  with 
foremen  by  informing  them  of  the  progress  the  student 
is  making.  Lastly  the  foreman  must  constantly  strive  to 
devise  better  methods  of  production.  Tell  the  boys  what 
it  is  hoped  to  achieve  in  the  way  of  production;  ask 
them  to  play  the  game.  Set  a  goal  and  keep  them  daily 
informed  as  to  their  progress.  Men  like  to  be  appre- 

ciated. When  they  make  a  good  record  tell  them  how 
much  their  team  work  is  valued. 

More  than  all  the  other  opportunities  that  come  to 

a  foreman  is  the  intimate  personal  service  he  may  occa- 
sionally render  to  his  men.  Enter  into  all  the  little 

needs  and  troubles  of  your  fellows  in  the  shop.  If  you 
cannot  help  them  in  other  ways,  sympathy,  which  is 
rare,  is  often  highly  prized. 

Never  let  a  man  leave  you  feeling  that  you  have  done 
him  an  injustice.  When  discipline  is  necessary  be  sure 
you  are  right  and  that  no  personal  feelings  enter  into 

your  decision.  If  you  must  discharge  a  man  for  incom- 
petency, carelessness  or  disobedience  call  him  into  the 

oflSce,  talk  it  over  quietly  and  ask  him  what  you  really 

ought  to  do.  I  have  found  that  in  most  cases  the  of- 
fender will  deliberately  punish  himself  by  leaving. 
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How  the  155-Mm. 
Howitzer  Is 

Made— IV 
By  J.  V.  HUNTER 

Western  Editor  American  Machinist 
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Machining  the  breech  section  of  the  gun  requires 
great  care  not  only  because  some  very  close  and 
accurate  work  has  to  be  done,  but  because  this 
ivork  represents  the  final  finishing  of  the  gun 
body,  and  any  mistakes  that  might  be  made 
would  spoil  the  gun,  so  that  much  costly  work 
and  material  would  have  to  be  scrapped. 

A  FTER  the  hinge  hole  has  been  drilled  and  reamed 
l\  there  is  a  further  series  of  operations  on  the 

2.  \.  breech  end  of  the  body,  many  of  which  are  gaged 
from  the  location  of  the  hinge  hole.  In  connection  with 

the  machine  operations  there  are  a  number  of  hand- 
finish  operations  required  from  time  to  time  to  chip 
or  file  corners  and  other  points  that  cannot  readily  be 
reached  by  the  milling  cutters. 

The  further  series  of  operations  on  Part  3  are: 
Operation  27. — Profile  angular  cut  on  top  of  hinge  lug.  Ma- 

chine— No.  5119.  Tvpe — Beaman  &  Smith  horizontal  boring  ma- 
chine fitted  with  profile  arrangement.  Tools — Gages,  two  lip  end 

mills.     Coolant — Compound  solution  occasionally   used. 

Operation  27A. — Finish  right-angle  surfaces  on  hinge  lug.  Ma- 
chine— No.  5538.  Type — Gould  &  Eberhardt  shaping  machine. 

Tools — Shaping  machine  ;  gages.     Coolant — None. 
Operation  27B. — Mill  T-slot.  Machine — No.  5122.  Type — Bea- 

man &  Smith  horizontal  boring  machine.  Tools — End  mills : 
holding  fixture.     Coolant — Seldom  used. 

Operation  28. — Mill  dovetail  slot.  .Machine — No.  5118.  Type — 
Beaman  &  Smith  horizontal  boring  machine.  Tools — Dovetail 
cutting  mills  ;  gages.     Coolant — Cutting  oil. 

Operation  29. — Drill  and  tap  all  holes.  Machine — Nos.  5107 
and  5108.  Type — 3-ft.  Fosdick  radial  drilling  machine.  Tools — 
Drills,  drilling  fixtures  and  jigs,  taps,  locating  gages.  Coolant — 
Cutting  solution. 

Operation  30. — Chase  thread.  Machine — Nos.  5017  and  5018. 
Type — 36-in.  by  18-ft.  American  lathe.  Tools — Lathe  tools  ;  thiead 

gages. Operation  31. — Machine  at  sides  of  threaded  section  for  relief  In 
turning.  Transformation — Fig.  63.  Machine — No.  5432.  Type — 
24  in.  by  12  ft.  Ingersoll  milling  machine.  Tools — Work-holding 
fixtures;  formed  milling  cutters;  gages.  Coolant — 1  to  12  solu- 

tion cutting  compound. 
Operation  32. — Finish-turn  thread-clearance  section  and  face 

back    of  breech. 
Operation  33. — Slot  sectors  in  breech  recess.  Transformation — 

Fig.  64.  Machine — No.  5509  Cincinnati  shaping  machine;  Nos. 
5525  and  5526  20-in.  Gould  &  Eberhardt  shaping  machines.  Tools 
— Special  work -holding  fixture  ;   gages.     Coolant — None. 

Operation  34. — Machine  swing  clearance  in  breech.  Transfor- 
mation— Fig.  65.  Machine — No.  5536.  Type — Special  design  of 

swing  shaping  machine.     Tools — Gages.     Coolant — None. 
Operation  35. — Rifle  gun  barrel.  Transformation — Fig.  66.  Ma- 

chine^Nos.  5513.  5514,  5515,  5516  and  5517.  T>pe — 38  in.  by  24 
ft.  LeBlond  rifling  machine.  Tools — Rlfljng  head  and  cutters. 
Coolant — One  part  lard  oil  to  5  parts  kerosene. 

Operation  36. — Cut  ott  and  face  muzzle  end  to  a  length.  Ma- 
chine— No.    5004.      Type — 27    in.    by    14    ft.    Reed-Prentice   lathe 
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FIGS.   63   TO  67.      TRANSFORMATIONS  O
F  VARIOUS   OPERATIONS *-„        H^«      t9  T^itr       R^   ' 

„          «,     rr,       _c„«vi<i*inn  for  operation  33.     Fig.   65 — ^Transformation   for  operation 
Fig.   63— Transformation   for  operation   31.      Fig.   6<— T'-a"Vi?,T^5      Ffe    67--Transformation  for  operation  38 

34.      Fig.    66 — Transformation  for  operation  6i>.     fig.   »' 
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FIGS.  68  TO  TS-MILLING  AND  SHAPING  OPERATIONS  ON  BREECH  AND  BODY.     FIGS    74  AND  75-SIDE  AND REAR   VIEWS    OP   THE   JUMP   I^THE.      KIGS.    77   AND   7S-SHAPING  S^y^^O  cL7ZZ^ 
T  floT  *'1?i;?''7n""i^"?'"'  °^  *'J"Se  pocket.     Fig.  6^— Milling  a 
Sot  Fif  ̂71  V^An'.",!!'' ;.''"••'  '^""•^^  ̂ °'^  ™"»"e  '>■  dovetail ?v!i^„j  ̂ '  '}— \counterbonng  operation.  Fig.  72 — Cutting threads   on   the   body.      Fig.    73-Cutting   relief  on    threaded 

section.  Fig.  74— The  tool  slide.  Fig  75_The  arfnatin^ 

"la?ancf '■  fSM'-Bh"'"''"  and  tools^for' cutling  the'Tw  n| attlchmint  78— Driving  rig  for  swing-clearance  cuttini 
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Operation  3  7. — Mill  relief  on  muzzle  end  of  gun.  Machine — 
No.  5432.  Type — 24  in.  by  12  ft.  lnger.soU  millins  machine. 
Tools — Special  formed  cutters. 

Operation  3S.. — Assembling  of  bridle  and  counterweight  on  gun 
body.     Transformation — Fig.  67. 

Operation  38A. — Mill  screw  heads,  flush.  Machine — No.  5138. 
Type — Beaman  &  Smith  horizontal  boring  machine.  Tools — Mill- 

ing cutters. 
Operation  39. — Hand  work  ;  assembling  :  marking  quarter  lines  : 

leveling  plates   and   lettering  on   gun  body. 
Operation   40. — Final   inspection. 
Operation   41. — Painting, 
Operation  42. — Inspection. 
Operation  43. — Boxing. 
Operation  44. — Shipping. 

The  milling  cut  on  the  interior  of  the  hinge  pocket  is 
a  roughing  one.  This  is  now  followed  by  a  shaping  cut 
on  the  right  angle  surfaces,  as  is  illustrated  in  Fig.  68. 

Only  one  side  of  the  dovetail  slot  is  cut  at  a  time,  a 
second  cut  being  made  for  the  opposite  side. 

All  the  drilling  operations  on  the  breech  end  are  per- 
formed on  radial  drilling  machines.  One  operation — 

counterboring — is  illustrated  in  Fig.  71,  to  show  the 
type  of  jigs  that  are  used  for  this  work.  In  the  drilling 
operations  the  body  is  carefully  leveled  so  that  no 
trouble  will  result  in  the  alignment  of  the  holes.  The 
tapping  arrangements  are  similarly  performed  on  the 
same  basis  by  the  use  of  a  tapping  attachment. 

Cutting  the  thread  in  operation  30  is  performed  on 
a  36  in.  by  18  ft.  lathe,  Fig.  72.    The  gage  for  position- 

FIGS.  79,  81.  82,  85  AND  86. 

Fig.   79 — ^The  rifling  head. 

KIFMNG  OPERATIONS.  COUNTERWEIGHT  FITTING  AND  SURFACE  PLATE  FOR   FITTING 

CARRIAGE  BEARING 

Fig    81   Tool   for  filing  the   grooves.     Fig.  82 — Lap  for  polishing  the  grooves.     Fig.  85 — How  the  coun- 
terweight is  attached.     Fig.  86 — Surface  plate  for  fitting  carriage  bearing 

In  cutting  the  T-slot  the  method  is  shown  in  Fig.  69, 
in  which  at  this  particular  instant  the  end  mill  used  is 
making  the  first  cut.  This  is  followed  by  a  T-slotting 
cutter,  which  makes  the  final  cut  at  this  point.  The 
milling  of  the  13-deg.  angle  on  the  inside  of  the  hinge 
lug  is  performed  by  the  aid  of  a  profile  form. 

The  holding  fixture,  gages  and  dovetail  milling  cutter 
for  operation  2S  are  easily  understood  from  Fig.  70. 

ing  the  thread  on  the  body  is  shown  at  A.  The  thread 

gage  is  shown  at  B,  and  a  third  gage  used  in  connec- 
tion with  this  work  is  lying  on  top  of  the  howitzer  body 

at  C.  The  thread  is  cut  entirely  around  the  body,  but 
is  all  later  removed  with  the  exception  of  a  strip  about 
8  in.  wide  on  the  lower  section,  which  is  used  for  a 
rack  in  connection  with  adjustment  of  the  gun  on  the 

gun  carriage. 
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The  removal  of  the  surplus  thread  is  done  in  a  lathe 

of  the  "jump"  type,  but  before  this  is  done  it  is  neces- 
sary to  make  clearances  for  the  lathe  tool  to  begin  and 

end  the  cut.  This  is  done  in  a  milling  machine,  Fig.  73, 
using  a  cutter  formed  to  the  radius  at  the  root  of  the 
thread  as  shown  at  A.  The  fixture  for  this  operation 
has  lugs  at  B  and  C  for  the  alignment  of  the  body  in 
the  proper  position.  The  screws  D  are  for  tightening 
the  body  in  the  fixture. 

Turning  off  the  excess  thread  in  the  jump  lathe, 
which  was  especially  constructed  for  this  particular 
operation,  is  shown  in  Fig.  74.  The  jumping  feature 
of  the  tool  carriage  is  aided  by  the  spring  A  at  its  base. 

bar  C,  which  can  be  turned  through  the  required  arc  by 
means  of  the  handwheel  D.  The  whole  arrangement  is 
attached  to  the  yoke  E  and  the  cut  is  made  by  swinging 
it  about  the  pin  F  by  which  it  is  pivoted  to  the  hinge 
lugs  of  the  gun.  Reciprocating  motion  is  transmitted 
through  the  connecting-rod  G  from  a  power  crank  shown 
in  Fig.  78  at  the  left.  This  view  shows  the  wiiole  ma- 

chine from  the  rear. 

Rifling  the  barrel  is  rather  more  simple  than  that 
required  for  the  large  majority  of  heavy  rifles  and  field 
guns  because  the  rifling  in  the  howitzer  is  at  a  constant 
degree  of  twist  throughout  its  entire  length;  also  the 
shortness   of  the  howitzer   in   comparison   vdth   rifles 
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FIGS.    76,    80    AND    84.      INTERRUPTED    THREAD,    RIFLING  HEAD  AND   RELIEF  OX    MUZZLE 

Fig.  76 — Details  of  interrupted  thread.     Fig.  SO — Details  of  rifling  head.     Fig.   84 — Relief  on  the  muzzle 

This  is  in  turn  controlled  by  lever  mechanism  at  the 
rear  of  the  lathe  bed,  which  is  shown  in  Fig.  75. 

The  controlling  feature  of  this  device  is  the  cam  A 
bolted  to  the  faceplate  of  the  lathe.  Running  in  the 
groove  B  is  a  roller  on  the  lever  C.  Motion  imparted 
to  this  lever  by  the  cam  is  also  imparted  to  lever  E 
through  shaft  B.  Lever  E  being  pivoted  to  the  tool 
block  gives  to  it  a  reciprocating  movement  timed  by  the 
cam. 

Interrupting  the  threads  in  the  breech  is  done  on  a 
shaping  machine.  Suitable  templets  are  used  for  laying 
out  the  work,  and  a  special  work-holding  fixture  is  pro- 

vided for  the  necessary  partial  revolution  of  the  gun 

body  during  the  removal  of  each  section.  Details  show- 
ing the  removal  of  these  sections  will  be  found  in  the 

line  drawing,  Fig.  76. 
A  machine  for  cutting  the  swing  clearance  in  the 

breech  end  of  the  gun  is  shown  in  Fig.  77.  The  cutting 
tool  is  seen  at  A  being  held  by  the  setscrews  B  in  the 

somewhat  lessens  the  problem  of  handling  this  work. 
A  general  idea  of  the  rifling  head  may  be  obtained  from 
Fig.  79.  In  cutting  position  the  bar  is  fed  forward 
or  toward  the  left  of  the  reader.  The  body  portion  is 
covered  with  a  bronze  sleeve  A,  which  serves  the  same 
alignment  purposes  as  does  the  wood  packing  on  the 
boring  reamers.  There  are  four  cutters  spaced  90  deg. 

apart  at  B,  each  of  which  cuts  two  grooves  simultane- 
ously, so  that  the  rifling  head  is  actually  cutting  on 

eight  grooves  at  each  forward  stroke.  Pipes  at  C  feed 
a  constant  heavy  stream  of  coolant  on  the  cutter  and 
wash  the  chips  freely  from  the  barrel. 

Adjustment  of  the  cutters  is  made  by  the  capstan 
nut  D.  The  details  of  the  rifling  head  can  be  better 
understood  from  the  drawing  Fig.  80.  At  the  end  of 
the  head  is  a  plunger  E.  When  the  head  has  been 
pushed  through  to  the  further  end  of  the  barrel  the 
plunger  comes  in  contact  with  a  fixed  stop  that  pushes 
it  back  into  the  head,  causing  a  release  of  the  cutting 
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blades  for  the  return  stroke.  The  operation  of  this  There  are  always  numerous  small  imperfections  and 

release  is  by  the  T-shaped  tapered  keys  F  that  are  par-  rough  spots  in  the  rifling,  which  have  to  be  later  cleared 
tially  let  into  slots  in  the  inner  end  of  the  plunger.   The     out  by  hand-finishing  operations.     One  of  the  devices 
inward  movement  of  the  plunger  causes  the  keys  to 
close  the  cutters  together  radially.  After  each  return 
stroke  of  the  rifling  head  the  plunger  is  pulled  out  by 
the  small  bar  H  and  the  adjusting  nut  D  is  set  up  for 
the  next  cut.  The  flow  of  coolant  is  automatically  cut 
off  at  the  end  of  the  cutting  stroke,  so  the  operator  has 
net  this  to  contend  with  while  setting  his  cutting  blade. 

An  average  of  eight  cutting  strokes  is  required  to  com- 
plete each  set  of  grooves.     The  cutting  stroke  requires 
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FIG.    83.      INSPECTION  REPORT   OF  RIPLINO   AND  BORING  POWDER   
CHAMBER 

used  for  this  is  the  filing  device  fastened  to  the  end  of 

the  pole  that  is  shown  in  Fig.  81.  A  special  file  is 
clamped  on  the  arm  at  A,  of  a  width  to  fit  the  grooves 

of  the  rifling,  and  on  the  other  arm  B  is  a  corresponding 
wood  block  so  that  no  cutting  will  occur  at  that  point. 
The  device  is  sprung  together  in  order  to  in.sert  it  into 

the  bore,  and  a  spring  across  the  jaws  provides  the 
necessary  pressure  for  the  file.  By  this  device  the 
operator  is  enabled  to  reach  any  point  in  the  bore. 

The  finish  required  in  the 

grooves  is  of  the  highest 

grade  possible,  and  after  fil- 
ing it  is  customary  to  use 

the  lead  lap  shown  in  Fig. 

82.  The  device,  which  is 
also  mounted  on  the  end  of 

a  pole,  has  four  lead  laps 
at  90  deg.  from  each  other. 

By  polishing  with  this  device 
the  operator  is  enabled  to 
bring  the  grooves  to  a  very 

high  grade  of  fini.sh.  The 

chalk  marks  which  the  work- 

man put  on  the  muzzle  indi- 
cate the  grooves  upon  which 

he  has  completed  his  work. 
After  the  finishing  work  on 

the  grooves  has  been  com- 
pleted they  are  subjected  to 

a  very  careful  inspection,  in- 

cluding star-gaging.  An  in- 

spection of  the  powder  cham- 
ber is  conducted  at  the  same 

time.  Both  of  these  inspec- 
tions are  recorded  on  the 

form  shown  in  Fig.  83,  which 
is  similar  to  the  forms  which 

were  used  for  star-gaging 
the  jacket,  and  also  the  tube, 
before  and  after  shrinking. 
After  the  muzzle  end  of  the 

gun  has  been  cut  off  and 
faced  to  the  required  length 

the  gun  is  placed  in  a  24  in. 
by  12  in.  milling  machine, 

and  by  means  of  a  formed 
cutter  the  relief  is  milled  on 
the  muzzle  end  of  the  gun. 

The  cut  made  in  this  oper- 
ation is  shown  in  Fig.  84. 

The  gun  body  is  now  ready 
for  assembling  the  bridle 
and  counterweight,  which 

are   fastened    by   means   of 

one  minute,  and  the  return  stroke  30  seconds.  The  special 
 screws  the  heads  of  which  are  afterward  cut 

coolant  used  for  this  work  is  a  mixture  of  one  part  of  off.  A  
view  of  the  method  of  fastening  the  counter- 

lard  oil  to  five  parts  of  kerosene.  weight  is  shown  m  Fig.  85,  in  which  the  heads  of  five 
c.-  il.  -a-  1.  1  1  1  „:„v,f  «.,f  ̂ t  tViP  of  these  screws  may  be  seen  standing  above  the  top 
Since  the  rifling  head  only  works  on  eight  out  ot  tne  oi  wiesc  ai,icyy  j  » -.  xi.  .  j  i, 

4.  L  ̂   J.  .r^  •  iu  u  14.  u  „..4^+;«„  it  fnl  surface  of  the  counterweight.  After  the  heads  have 
total  of  48  grooves  in  the  barrel  at  each  setting  it  loi-  suridLe  ui  mc  ̂

  * 
1         X.    ...     •         xx-            -.1  u                 A    „r.A  fVi^xzo  nro  been  cut  off,  the  part  of  the  bodies  in  the  counterweight 
lows  that  six  settings  will  be  required,  and  these  are  oeeu  cui,  uu,  "     ̂     , 

■A  A  J!      I.     t-u     ■  A     •       v,oL  o+  7    Tri<r    7q    the  are  peened  in  order  to  insure  tightness  and  then  milled provided  for  by  the  indexing  head  at  /,  r\i.    /»,  ine  aic  pcci.  ■  u^       j  u  -ji^ 
.     ,  -         .  •  u  •    u    iv,    1  1  flush  with  the  surface  of  the  counterweight  and  bridle, 

control  for  which  is  by  the  lever  J.  """"  " 
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A  great  deal  of  hand  work  is  required  in  the  final 
finishing  of  the  breech  end  of  the  gun  and  the  breech 
mechanism,  such  as  chipping,  filing  and  polishing.  The 
threads  in  the  breech  must  have  their  corners  relieved 

approximately  l  in.  in  order  that  there  will  be  no 
tendency  for  catching  or  binding  when  the  breech  block 
is  rotated.  The  gun  must  be  placed  on  an  accurately 
leveled  surface  plate,  and  after  it  has  been  carefully 
leveled  thereon  the  quarter  lines  indicating  the  exact 
canter  of  the  bore  are  marked  on  both  the  breech  and 
on  the  muzzle  ends. 

On  the  top  of  the  counterweight  are  placed  two  level- 
ing plates  made  of  german  silver.  These  are  used  in 

connection  with  setting  the  sight  on  the  gun  when  it 
goes  into  service  and  for  adjustment  purposes  of  the 
sight  while  the  gun  is  in  active  service. 

The  gun  body  must  have  a  perfect  fit  on  certain  por- 
tions of  the  carriage,  and  for  this  purpose  it  is  fitted 

to  the  gage  shown  in  Fig.  86.  The  gun  is  turned 
upside  down  across  the  trestles  as  shown,  and  the  sleigh 
gage,  which  has  previously  been  coated  with  prussian 
blue,  is  laid  in  position  and  carefully  rapped  down  with 
wooden  mallets.  The  bridle  pin  is  also  put  through  in 

place  in  order  to  insure  that  the  bridle-pin  hole  is 
perfectly  in  line  and  of  exact  size.  After  removal  of 

the  gage  the  high  spots,  as  indicated  by  the  prussian- 
blue  marks,  must  be  filed  and  scraped  and  the  gage 

refitted  until  a  good  bearing  is  obtained.  The  holding- 
down  strap,  which  may  be  seen  at  the  right  end  of  the 
gage,  is  also  fitted  at  the  same  time  in  order  to  insure 
that  its  holes  will  match  perfectly  those  in  the  gun 
carriage. 

Draftsman  or  Engineer? 
By  Harry  Senior 

E.  H.  Michaelis,  in  an  article  on  page  77  of  the 
American  Machinist,  comes  dangerously  near  the  truth 
in  his  views  as  to  what  constitutes  an  engineer  when 

he  says  that  the  requisite  knowledge  "consists  of  two 
essential  parts,  one  the  theoretical  and  scientific  and 

the  other  the  practical  shop  knowledge."  The  only 
thing  that  saves  him  from  going  plumb  into  the  bull's- 
eye  is  his  later  asseveration  that  "a  college  education  is 
not  necessary— any  ambitious  man  with  a  little  money 

can  become  as  good  a  designer  as  ever  graduated."  He 
also  says  that  "any  dub  can  do  the  work  of  a  so-called 
draftsman." 

It  is  to  the  two  latter  statements  that  I  take  exception, 

for  Mr.  Michaelis  seems  to  imply  that  any  old  "dub" 
who  can  become  a  "so-called"  draftsman  may  also  be- 

come an  engineer  as  "good  as  ever  graduated,"  the 
requirement  being  a  little  money  and  a  stock  of  ambi- 
tion. 

The  first  part  of  the  first  statement  means,  I  think, 
simply  that  the  same  degree  of  education  acquired  out- 

side of  a  college  would  not  be  a  college  education,  and 
with  this  view  I  have  no  quarrel,  as  it  is  only  a  matter 
of  nomenclature.  I  have  always  maintained  that  the 
items  of  knowledge  possessed  by  an  engineer  are  to  him 
exactly  what  the  tools  in  his  kit  are  to  a  draftsman  or 
a  toolmaker,  and  the  manner  or  place  of  acquiring  them 
is  of  no  more  importance  to  the  former  than  it  is  to  the 

latter  whether  his  T-square  and  compasses  were  made 
by  Keuflel  &  Esser  or  Theo.  Alteneder  or  his  microm- 

eters by  Brown  &  Sharpe  or  Starrett;  but  the  kind  of 
education  is  as  arbitrary  and  its  degree  as  important 
(and  then  some)  to  the  engineer  as  the  nature  ̂ nd 
extent  of  his  kit  is  to  the  worker. 

It  may  be  said  that  a  draftsman  does  not  have  to  have 
an  expensive  lot  of  tools  in  order  to  be  a  skillful  drafts- 

man, but  nevertheless  it  cannot  be  gainsaid  that  he 
could  not  accomplish  much  in  the  way  of  drawings  with- 

out them ;  neither  could  he  have  become  proficient  if  he 
had  never  had  them.  The  engineer  and  draftsman  alike 
must  first  acquire  tools,  and  then  by  practice  with  them 
become  proficient  in  using  them,  the  principal  difference 
being  that  the  latter  can  buy,  beg  or  steal  his  tools,  and 

in  case  of  temporary  hard  luck  can  "hang  them  up"  with 
"Uncle"  and  borrow  more  to  do  his  work  with,  while 
the  engineer  fills  his  "kit"  with  the  tools  of  his  trade 
only  at  the  expense  of  hard  work,  and  once  having  ac- 

quired them  can  neither  lend,  sell  nor  mislay  them — he 
can  part  with  them  only  by  the  forgetting  process,  and 
he  cannot  add  to  them  by  borrowing. 

This  brings  me  to  the  second  point  at  issue:  "Any 
ambitious  man  with  a  little  money"  and  the  desire  to 
do  so  can  buy  a  draftsman's  or*  toolmaker's  kit,  and  the 
same  requisites  will  supply  the  candidate  for  engineer 
with  the  necessary  education;  but  right  here  Mr. 
Michaelis  and  I  begin  to  disagree.  No  dub,  even  though 

he  owns  a  year's  output  of  the  world's  best  tool  factory, 
will  ever  be  a  draftsman  or  toolmaker  (the  chances  are, 
however,  that  he  will  never  know  this) ;  neither  will  he 
be  an  engineer  though  he  absorbs  so  much  academic  in- 

formation that  he  makes  a  noise  like  a  football  train 
pulling  out  of  New  Haven  station. 

To  attain  proficiency  in  the  use  of  their  new  posses- 
sions both  engineer  and  workman  must  put  them  to 

practical  use;  they  are  of  no  value  packed  away.  Each 
must  become  so  accustomed  to  applying  the  proper  tool 
to  its  individual  purpose  that  its  use  becomes  second 
nature;  must  know  just  what  each  will  accomplish,  and 
whether  or  not  it  is  working  properly.  Each  must  re- 

spect the  limitations  of  his  tools  and  check  them  with 
other  tools  until  they  respond  to  the  dictates  of  his  brain 
as  subconsciously  as  the  fingers  of  the  violinist  follow 
through  the  same  medium  the  score. 

Years  ago  there  was  considerable  discussion  in  the 
columns  of  the  American  Machinist  anent  the  relative 

qualifications  of  the  "born  mechanic"  and  one  who  just 
"learned  his  trade,"  the  advocates  of  the  latter  over- 

looking the  fact  that  not  even  the  born  mechanic  him- 
self considered  himself  a  finished  product  until  he  had 

passed  a  little  way  through  the  period  of  evolution  that 
was  the  sole  reliance  of  the  mechanic  by  education. 

I  have  no  wish  to  reopen  this  ancient  controversy, 
but  it  is  my  personal  conviction  that  to  be  a  successful 
mechanic,  engineer,  musician,  artist  or  what  not  the  can- 

didate must  bring  to  the  beginning  of  his  educational 
period,  whether  the  way  lies  through  shop,  drafting 
room,  college  or  studio,  that  impalpable,  inexplicable 

something  called  "genius"  which  if  not  inherited  can 
never  be  attained. 

Two  persons  may  aspire  to  play  the  violin.  They  may 
start  at  the  same  time  and  in  the  same  conser\'atory ; 
may  study  the  same  lessons  under  the  same  tutors ;  may 
devote  to  their  work  the  same  number  of  hours  a  day 
for  the  same  number  of  years.  In  the  en^  the  one  with 
genius  is  a  violinist,  the  other  a  fiddler. 
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Considerably  more)  steel  piping  is  used  in  marine 
work  in  the  United  States  than  in  Europe.  There 
are,  however,  a  great  number  of  copper  pipes 
used  for  marine  engine  and  boiler  installations. 
These  require  in  their  production  the  employ- 

ment of  skilled  pipe  benders  and  coppersmiths. 

THE  smaller  pipes  for  engine  work  in  shipbuilding
 

are  usually  made  from  solid-drawn  pipe  bought 
in  the  open  market.     Before  bending,  the  pipes 

are  filled  with  rosin,  and  when  the  rosin  has  set  the 

bends  are  made  in  the  usual  way  with  a  bending  ma- 
chine  usually   equipped   with   grooved   rollers   operated 

by  levers.    The  methods  and  machines  employed  in  mak- 

ing such  bends  have  been  fully  covered  in  previous  ar- 
ticles   in    the 

American  Ma- 
chinist,  so 
there  need  be 

no  recapitula- 
tion of  them. 

In    the   head- 
piece is  shown 

a      part      of 
the       outside 

storage  space 
for  the  small- 

er    sizes     of 

copper     pipes 
that  have  been 

bent   to  tem- 
plet  and   are 

ready  to  have 
the     flanges 
secu  red    on 
them.       The 

templets  used 
for  this  work 

are   made    of  pig.  2. 

iron  rod,  the  size  of  which  is  determined  by  the  stiffness 
necessary  to  retain  its  form  while  being  handled  in  the 
bending  shop.  It  is  not  intended  to  go  deeply  into  the 

art  of  coppersmithing  as  practiced  in  the  shipyard  cop- 
per shop,  but  a  few  examples  of  the  procedure  when 

large  pipes  or  abrupt  bends  are  made  may  be  of  interest. 
In  Fig.  2  is  shown  a  partly  finished  main-exhaust  pipe 
22  in.  diameter.  This  pipe  leads  from  the  low-pressure 
cylinder  to  the  condenser.  After  the  engine  and  con- 

denser are  installed  on  shipboard  the  carpenter  gets  out 
his  templet  for  the  pipe  A,  Fig.  2.  This  templet  is 
shown  at  B  in  Fig.  2  and  also  in  Fig.  3.  The  two  wooden 
flanges  B  are  bored  for  bolt  holes  and  bolted  in  place  on 
the  low-pressure  cylinder  and  condenser  respectively. 
The  carpenter  then  sets  in  the  boards  C,  and  at  each 
end  the  braces  D  are  securely  fastened  to  B  and  C  so 

that  the 

flanges  B  will 
retain  their 

position.  The bolts  securing 

B  to  the  high- 

pressure  cyl- 
inder and  con- denser  are 

now  removed, 

and  the  tem- 
plet carefully 

lifted  out  and 
taken  to  the 

copper  shop. 
Here  the 

rough  wooden 
platform  E, 

Fig.  2,  is  laid down,  and  o^ 

it  with  the 
aid  of  the 

templet  B 

the  two  dum- 
FITTING  AN  EXHAUST  PIPE  TO  ITS  FL

ANGES 
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FIG.  4.     DISCHARGE  PIPE  MADE  IN  FOUR  PIECES 

my  faces  F  are  erected  and  secured  in  exactly  the 

same  relation  to  each  other  as  those  of  the  low-pressure 
cylinder  and  the  condenser  on  the  ship.  The  openings  G 
in  F  are  a  little  larger  than  the  size  of  the  pipe  A. 

FIG.  3.     THE  TEMPLET 

The  bolt  holes  in  B  are  laid  off  in  correct  position  on 
the  faces  F  and  bored.  The  two  flanges  H  are  now 
bolted  to  the  inner  faces  of  F  and  the  setup  is  ready  for 

the  coppersmith.  His  work  consists  in  bending  the  large 

pipe  A  to  correct  shape,  passing  it  through  the  openings 
G  and  the  affixed  flanges  H. 

It  will  be  noticed  that  there  is  a  groove  around  the 

inner  edge  of  the  flange  H  next  to  the  pipe.  When  the 

pipe  has  been  correctly  bent,  each  end  is  cut  off  to  length, 

flanged  and  peened  over  into  this  groove.  The  depth  of 

the  groove  is  slightly  less  than  the  thickness  of  the  cop- 
per used  in  the  pipe,  so  that  when  it  is  solidly  peened 

in  there  is  enough  metal  to  finish  the  face. 

Formerly  it  was  thought  necessary  to  braze  all  flanges 

in  place.  This  is  still  done  with  many  of  the  smaller 

sizes  of  pipes,  but  providing  the  peening  has  been  prop- 
erly done  it  is  not  necessary  when  steel  flanges  such 

as  H  are  used. 

Two  men  work  on  a  job  like  this  main-exhaust  pipe 

and  it  takes  about  380  hours  to  complete  it.  The  thick- 
ness of  copper  is  No.  2  B.  W.  G.  The  greatest  pressure 

to  which  it  is  subjected  is  not  more  than  10  to  15 

pounds. The  pipe  shown  at  AB  in  Fig.  4  is  in  two  lengths, 
which  are  each  made  of  two  pieces.     One  of  the  half 

FIG. 

A.\  ABurr'i' 
BEXD   AND   ITS    COMPONENTS 
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pieces  for  the  B  section  is  shown  at  C.  A  pipe  like  this 
is  not  difficult  to  produce,  but  in  Fig.  5  at  A  is  shown 
a  bend  which  requires  a  skilled  coppersmith  to  produce. 
Such  a  pipe  is  made  from  two  pieces  of  flat  copper  sheet, 
the  joint  running  roughly  as  indicated  by  the  dotted  line 
on  A.  Obviously  when  making  the  inner  half  B  from 
flat  stock  the  edges  D  must  be  stretched  and  is  therefore 

thinner  than  the  center  E,  as  the  original  sheet  is  flat, 
of  uniform  thickness  and  of  equal  length  throughout 
its  width,  while  edges  D  are  longer  than  the  end-to-end 
distance  measured  through  the  center  line  E.  The  re- 

verse is  true  of  the  outer  half  C.  In  these  sections  the 
edges  are  shorter  than  the  end-to-end  measurement  on 

so  the  exterior  of  the  pipe  will  be  round.  Brazing  is 
done  in  a  coke  fire  with  borax  as  a  flux  and  yellow  brass 
as  hard  solder.  One  of  the  coppersmiths  tells  me  that 
boric  acid  does  not  give  good  results  in  copper  brazing. 

After  brazing,  the  pipes  are  pickled  to  remove  the 
borax  and  generally  to  clean  them,  the  joints  appearing 
as  in  the  two  pipes  shown  in  Fig.  6. 

During  fabrication  pipes  are  apt  to  become  dented. 
Dents  are  removed  by  hammering  over  a  ball  such 
as  shown  at  A,  Fig.  7.  The  curved  pipe  in  Fig.  7  shown 
in  place  over  the  ball  is  similar  to  the  pipe  shown  in 
Fig.  5.  After  the  dents  are  removed  the  flanges  are 
fitted.     Copper  pipes  that  are  exposed  to  view  in  the 

FIG.    6.      SUCTION   PIPE  AFTER  BRAZING 

the  center  line.    This  means  that  the  edges  must  be 
shortened  and  therefore  thickened. 

The  piece  C,  Fig.  4,  will  serve  to  show  the  way  the 

copper  is  "humored"  into  shape. 
The  flat  stock  is  first  cut  to  length  and  width,  after 

which  the  width  is  divided  into  thirds,  as  shown  by  the 
white  lines  on  C.  The  plate  is  then  roughly  bent  in  the 
flat  to  the  approximate  shape  of  the  half  pipe.  It  is 
next  crimped  along  the  edges  as  shown  at  D.  The  work 
is  as  far  as  possible  done  hot,  as  the  copper  is  then  more 
malleable.  Judicious  hammering  with  wooden  maDets 

thickens  up  the  edge  D,  and  shortens  it.  The  depres- 
sions at  E  are  also  driven  outwardly  with  round-faced 

mallets.  The  stretching  of  the  metal  here  facilitates 
the  thickening  of  the  metal  at  the  edges.  As  previously 
stated  bent  iron  rods  are  used  as  templets.  In  this 
case  the  rod  would  be  bent  to  conform  to  the  center 
line  of  the  bent  pipe.  When  the  edges  D  have  been 

formed  into  the  shape  of  the  templet  the  inwardly  pro- 
jecting ridge  F  is  beaten  out  with  mallets  till  the  half 

pipe  is  to  the  correct  circle.  This  end  is  of  course  not 

attained  by  merely  pounding  with  mallets  on  the  cen- 
ter of  the  inside  of  the  half  pipe.  The  hammering  must 

be  intelligently  done  and  the  metal  at  this  point  uni- 
formly stretched ;  the  edges  must  also  from  time  to  time 

receive  attention,  otherwise  the  work  is  apt  to  be  dis- 
torted. When  cutting  the  sheet  to  width  allowance  is 

made  for  the  amount  the  two  halves  lap  each  other  at 
the  brazed  joint.  In  the  case  of  the  pipe  shown  in 
Fig.  4,  at  A,  allowance  is  also  made  in  the  length  for 
the  amount  the  one  pipe  enters  the  other  at  the  joint  G. 
The  metal  on  the  edges  of  the  joints  is  thinned  down, 

FIG.   7.     HAMMERING  OUT  THE  DENTS 

engine  room  or  elsewhere  are  planished  on  the  ball. 
This  makes  the  surface  denser  and  after  planishing  the 
copper  will  take  a  high  polish. 

Surplus  Ordnance  Scrap 
The  Ordnance  Department  will  order  to  be  sold  or 

stored,  as  conditions  require,  all  surplus  unused  or  ob- 
solete construction  and  manufacturing  material,  both 

semifinished  and  completed  parts.  This  includes  miscel- 
laneous supplies,  etc.,  left  over  at  the  time  of  the  cancel- 

lation or  termination  of  ordnance  contracts  or  any  sur- 
plus at  arsenals  and  supply  depots.  This  will  be  handled 

by  a  subcommittee  on  the  sale  of  material  of  the  Salvage 
Board.  The  actual  sale  of  this  material  will  be  hanllled 

by  the  Materials  Branch  of  the  Stores  and  Scrap  Sec- 
tion of  the  Ordnance  Department  through  the  district 

stores  and  scrap  managers  located  in  each  district  office. 
Lists  of  this  material  are  now  being  prepared  by 

Capt.  Ralph  B.  Shaw,  room  303,  section  1  of  B  Build- 
ing, Ordnance  Department,  Seventh  and  B  Sts.,  Wash- 

ington. These  lists  will  be  completed  as  promptly  as 
possible  after  the  materials  are  reported  for  sale.  Any 
Government  agencies  or  others  interested  in  the  pur- 

chase of  any  materials  having  been  ordered  sold  or  to 
be  ordered  sold  by  the  Salvage  Board  should  communi- 

cate with  the  Materials  Branch. 
All  scraps  left  over  from  the  operations  of  ordnance 

contracts  will  also  be  sold.  This  scrap  consists  of  dif- 
ferent kinds  of  steel  in  sheets,  billets  and  turnings, 

scrap-steel  parts,  cupronickel  scrap,  antimonial  lead 
dross,  silk  and  cotton  waste,  burlap,   spent  acid,  etc. 
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Why  Do  Ball  Bearings  Sometimes  Fail? By  F.  J.  JAROSCH 

Nothwithstanding  the  justifiable  claims  of  ball- 
bearing manufacturers  for  their  product  these  de- 

vices sometimes  cause  trouble  to  their  tisers.  Sel- 
dom, hoivever,  are  these  remissions  due  to  the 

bearings,  but  to  extraneous  conditions,  beginning 
with  the  improper  selection  of  the  types  and  sizes 
icanted  up  to  plain  mistreatment.  The  influence 
of  these  parts  on  the  life  of  a  machine  is  so  great 
and  the  troubles  arising  from  defect  so  numerous 
that  they  demand  more  than  the  perfunctory  care 
generally  given  them,  and  for  this  reason  this 
contribution  should  be  of  value  to  all  tool  builders. 

BALL-BEARING  manufacturers  claim  that  annular 
ball  bearings  as  recommended  and  used  for  pas- 

senger cars,  trucks,  tractors,  airplanes,  electric 
motors  and  generators,  machine  tools,  line  shafting  and 
for  all  other  kind  of  machines  where  efficiency  is  one  of 
the  first  requirements  are  a  finished  piece  of  work;  that 

their  final  development  has  been  based  upon  sound  the- 
ories and  years  of  practical  experience;  that  they 

are  made  of  the  best  material  available;  that  all  dimen- 
sions are  finished  to  the  closest  manufacturing  toler- 

ances; that  all  parts  have  to  undergo  a  number  of  in- 
spections and  must  be  satisfactory  in  every  respect,  and 

that  they  are  assembled  with  great  care  and  precision. 
All  this  has  been  proved  to  be  true,  but  in  spite  of  all 

these  claims  ball  bearings  sometimes  fail  of  expecta- 
tions, and  then  the  ball-bearing  user,  not  taking  the 

trouble  to  investigate  the  cause  of  the  failure,  condemns 
the  bearing. 

Of  course  there  are  cases  where  the  bearing  might 
have  been  faulty,  but  in  my  experience  in  investigating 
ball-bearing  troubles  I  seldom  found  such  cases,  most 
of  them  being  caused  by  the  wrong  selection  of  bearing 

types  and  sizes,  incorrect  mounting,  improper  lubrica- 
tion and  careless  treatment.  As  no  mechanic  will  per- 

mit his  measuring  instruments  or  other  tools  to  be  put 
to  rough  use,  so  also  the  bearing  manufacturer  tries  to 
protect  his  product  by  issuing  instructions,  and  only 
when  these  rules  are  observed  can  success  be  obtained. 

Ball  Bearings  Precision  Products 

High-class  ball  bearings  are  made  of  the  best  grades 
of  chrome-alloy  steel,  heat-treated  and  hardened.  All 
surfaces  are  ground,  the  raceways  and  balls  are  highly 
polished,  all  dimensions  are  kept  within  limits  of  a  few 

ten-thousandths  of  an  inch,  and  the  balls  in  each  bear- 
ing are  guaranteed  to  be  spherical  and  of  equal  size 

within  one  ten-thousandth  of  an  inch.  As  all  these  fea- 
tures are  not  fanciful  ideas  of  the  manufacturer,  but 

are  necessary,  the  ball-bearing  user  will  understand  that 
such  bearings  must  be  treated  like  any  other  precision 
product. 

In  selecting  ball  bearings  for  a  particular  purpose  it 

is  necessary  to  determine  the  maximum  load  and  maxi- 
mum speed  under  which  they  will  operate,  in  what  di- 

rection the  load  will  be  applied  on  the  bearings,  if  this 
direction    changes,    and    if    vibrations,    shocks,  sudden 

changes  of  load  or  speed,  excessive  high  or  low  temper- 
atures and  other  possible  troublemakers  are  liable  to 

influence  the  proper  operation  of  the  bearings.  The  di- 
rection of  the  load  will  help  to  select  the  type  of  bearing, 

while  all  other  factors,  as  the  amount  of  load,  speed, 
etc.,  which  influence  the  carrying  capacity,  will  be 
needed  in  selecting  the  correct  size  of  bearing. 

For  radial  loads — that  is  a  pressure  in  a  direction  at 
right  angles  to  the  axis  of  rotation  and  where  axial- 
directed  load  or  end  thrust  is  a  negligible  factor — a  sin- 

gle-row annular  radial  bearing  such  as  that  shown  in 
Fig.  1,  or  a  double-row  bearing  of  the  same  type  is  rec- 
ommended. 

Another  design  of  annular  radial  bearing  is  shown  in 
Fig.  2,  where  all  pressures  due  to  the  load  are  applied 
through  the  lines  .AA  and  Al  Al,  which  meet  and  pass 
through  the  center  of  the  bearing,  which  point  is  also 
the  center  of  the  spherical  outer  race.  This  type  of 
bearing  is  capable  of  automatically  adjusting  itself  to 
any  deflection  of  the  shaft  on  which  it  is  mounted.  For 
combined  radial  and  axial  loads  another  type  of  bearing 
has  been  developed.  Fig.  3,  where  the  load  line  is  in  such 
a  position  as  to  form  the  resultant  of  both  the  radial 
and  axial  load.  To  increase  the  radial  carrying  capacity 
and  to  take  up  axial  loads  in  either  direction  a  combi- 

nation of  two  bearings  of  the  latter  type  made  up  into 
a  unit  forms  the  double-row  bearing.  Fig.  4.  A  nar- 

row type  of  bearing  of  different  design  of  the  raceways, 
but  also  developed  for  the  purpose  of  taking  up  radial 
loads  as  well  as  axial  loads  in  either  direction,  is  shown 
in  Fig.  5. 

Axial  or  Thrust  Bearings 

For  purely  axial  loads,  that  is,  a  pressure  in  a  direc- 
tion parallel  to  the  axis  of  rotation,  thrust  ball  bearings 

of  the  plain  type.  Fig.  6,  or  of  the  self-aligning  type. 
Fig.  7,  are  recommended,  but  these  types  of  bearings 
are  for  axial  load  only  and  should  not  be  subjected  to 
much  radial  load.  In  case  axial  loads  change  from  one 

to  the  opposite  direction,  for  instance  in  worm-gear 
drives,  a  number  of  different  types  of  double-acting 
ball  thrust  bearings  are  illustrated  in  the  catalogs  of 
the  bearing  manufacturers.  All  these  types  are  made 
in  three  standard  series  for  light,  medium  and  heavy 
duty,  and  the  dimensions  and  carrying  capacities  will 
be  found  in  the  catalogs.  The  published  carrying  ca- 

pacities of  all  bearings  referred  to  are  usually  recom- 
mended for  steady  loads  and  speeds  only,  and  a  safety 

factor  must  be  considered  where  detrimental  factors 
might  influence  their  carrying  capacity.  Whatever  the 
case  might  be  it  is  always  safest  to  request  the  manu- 
turer  to  select  the  proper  type  and  size  of  bearing 

guaranteed  to  do  the  work. 
The  mounting  of  ball  bearings  is  an  important  matter 

not  only  in  the  proper  operation  and  life  of  the  bearing 
itself,  but  also  for  the  other  parts  on  the  same  shaft, 
which  will  be  affected  by  an  incorrect  installation  of  the 
bearings.  Notwithstanding  bearing  manufacturers  are 
always  ready  to  recommend  and  describe  the  mounting 
of  the  bearings  in  detail,  such  information  usually  never 
reaches  the  man  who  mounts  the  bearings,  and  mistakes 
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are  made  which  later  cause  the  bearing  to  fail.  If 
ball-bearing  users  would  hand  over  to  the  men  in  the 
assembling  shop  not  only  the  blueprints  showing  the 
general  bearing  layout  but  give  detailed  instructions  on 
how  to  mount  the  bearings,  and  observe  carefully  how 
often  ball  bearings  are  mistreated  bearing  failures  would 
soon  disappear. 

One  of  the  first  rules  in  mounting  annular  ball  bear- 
ings is  to  mount  the  inner  race  a  tight  fit  on  the  shaft 

and  to  fit  the  outer  race  with  a  snug  sliding  fit  in  the 
housing.  As  in  most  cases  the  inner  race  is  rotating, 
while  the  outer  race  is  stationary,  the  tight  fit  of  the 
inner  race  will  prevent  it  from  working  itself  loose, 
while  the  stationary  outer  race  will  have  a  chance  to 

creep  slowly  and  bring  all  parts  of  it  under  the  influ- 
ence of  the  load. 

There  are  press  fits,  drive  fits,  push  fits,  sliding  fits 
and  some  other  such  expressions  in  use,  and  one  might 
get  confused  in  following  such  recommendations.  A  real 
press  fit  will  rarely  be  employed  for  mounting  the  inner 
race,  as  this  might  expand  the  hardened  bearing  ring 
more  than  the  material  can  stand,  and  render  it  liable 

to  crack  when  put  under  load.  Moreover  such  an  ex- 
pansion of  the  inner  race  will  likely  cause  an  elastic  de- 

formation of  the  balls  and  might  also  expand  the  outer 
race.  This  pressure,  in  addition  to  the  working  load, 
will  often  cause  an  overload  on  the  bearing  which  will 
result  in  noisy  operation  and  short  life. 

Taking  into  consideration  that  annular  ball  bearings 
are  ground  in  bore  to  tolerances  of  0.0002  in.  plus  to 
0.0004  in.  minus  and  0.0006  in.  minus  for  large  bear- 

ings the  table  gives  some  limits  for  grinding  the  bear- 
ing seat  on  the  shaft  which  will  secure  a  tight  enough 

fit  for  most  ball-bearing  mountings : 
OVERSIZE  GRINDING  LI.MITS  FOR  BEARING  SEATS 

Inner  Race 
(Diameter 

in  Mm. Bearing  Numbers 

Addition  to 
Shaft  Diameter 

in  Inches 
Min.           Max. 

10  to    20 
22  to    40 
45  to    75 
80  to  110 

200  to  204          300  to  304 
205  to  208           305  to  308 
209  to  215          309  to  315 
216  to  222          316  to  322 

403  to  404 
405  to  408 
409  to  415 
415  to  420 

0 
0 
0 
0 

0  0003 
0  0004 
0  0006 
0  0008 

To  facilitate  the  mounting  of  the  inner  race  the  bear- 
ing should  be  dipped  into  oil  heated  to  about  110  deg.  F., 

thus  temporarily  expanding  the  inner  race.  When  driv- 
ing the  bearing  on  the  shaft  care  should  be  taken  not 

to  strike  hammer  blows  against  the  outer  race,  as  such 
blows  are  transmitted  to  the  balls  and  may  produce  flat 
spots  on  them,  and,  still  more  important,  the  retainer 
should  not  be  struck  as  this  will  damage  the  bear- 

ing. The  best  way  to  drive  the  inner  race  on  the  shaft 
is  to  slip  a  tube.  Fig.  8,  over  the  shaft,  lay  a  piece  of 
wood  across  the  free  end  and  strike  light  hammer  blows 

on  the  wood,  producing  an  all-around  equal  pressure 
against  the  inner  race.  If  the  location  of  the  bearing 
does  not  permit  the  use  of  such  a  tube  it  will  pay  to 
make  a  special  tool  of  such  shape  as  required  by  the 
space  available.  Such  tools  should  be  made  of  soft  steel, 
bronze,  brass,  etc.,  but  never  use  hardened  steel  or 
strike  with  the  hammer  direct  on  the  bearing  rings, 
as  such  blows  always  produce  a  one-sided  pressure,  and 
even  the  best  mechanic  in  the  shop  is  not  clever  enough 
to  hit  always  the  exact  spot  he  aims  at. 

The  bearing  seat  on  the  shaft  must  be  cylindrical,  and 
should  be  ground  and  inspected  to  make  sure  that  it  is 
not  oval  or  tapered.    Taking  into  consideration  the  high 

carrying  capacity  of  ball  bearings  and  the  small  surface 
of  the  bearing  seat  on  the  shaft,  the  pressure  per  unit 
area  on  the  shaft,  produced  by  the  loaded  bearing,  will  be 
very  high.  Now  if  the  inner  race  touches  its  seat  only 
at  a  few  points  this  pressure  may  become  excessive,  the 

hardened  inner  race  may  press  itself  into  the  soft  ma- 
terial of  the  shaft,  work  itself  loose  and  tear  off  the 

material  of  the  shaft.  A  loose  bearing  will  move  edge- 
wise and  bring  all  parts  mounted  on  the  shaft  out  of 

alignment,  besides  setting  up  vibrations. 
It  often  happens  that  a  formation  of  rust  between  the 

bore  of  the  inner  race  and  the  bearing  seat  makes  it 
diflScult  to  dismount  the  bearing  after  it  has  been  in 
service.  In  order  to  prevent  this  rust  the  bore  of  the 
bearing  and  the  seat  on  the  shaft  should  be  cleaned 
with  gasoline  to  remove  all  finger  marks  and  moisture, 

and  then  apply  a  coat  of  pure,  filtered  mineral  oil  pre- 
vious to  mounting  the  bearing.  If  the  bearing  seat  on 

the  shaft  is  turned  only  or  rough-ground,  finely  pulver- 
ized graphite  or  graphite  grease  may  be  rubbed  into  the 

surface. 

Proper  Mounting  Important 

Referring  to  the  mounting  of  the  outer  race  the  bore 
of  the  housing  must  be  cylindrical  and  must  not  be  oval 

or  tapered.  If  tapered  the  outer  race  will  not  have  suf- 
ficient seat  and  might  be  pressed  out  of  shape  by  the  ac- 

tion of  the  load,  at  the  same  time  producing  an  overload 
on  the  balls  in  some  sections  of  the  bearing.  Special 
attention  should  be  paid  to  split  housings,  as  sometimes 
the  parts  of  such  housings  do  not  match  up  exactly  to 
form  a  cylindrical  seat  for  the  bearing. 

It  also  cannot  be  called  good  practice  to  mount  bear- 
ings directly  in  soft-metal  housings,  such  as  aluminum 

or  other  soft  compositions,  for  under  the  influence  of 
vibrations  the  outer  race  will  pound  its  seat  and  become 
loose  in  a  short  time.  For  such  cases  a  steel  sleeve  should 

be  forced  into  the  soft-metal  housing  and  the  bearing 
mounted  into  this  sleeve.  Before  slipping  the  bearing 
into  place  inspect  carefully  to  see  that  the  inside  of  the 
housing  is  clean  and  that  there  is  no  sand,  filings  or 
other  foreign  matter  sticking  in  the  corners,  which  later 
will  get  into  the  bearing  and  act  as  an  abrasive  between 
the  balls  and  raceways. 

In  assembling  gear  boxes  and  other  machine  parts 
very  often  files,  emery  cloth  and  other  abrasives  are 
used  for  smoothing  rough  edges  on  the  shaft,  gears 

or  housing  parts,  and  the  residue  of  this  operation  ad- 
heres to  these  parts  and  is  left  there.  This  foreign 

matter  will  later  be  carried  by  the  lubricant  into  the 
bearings  and  will  cause  trouble  in  a  short  time.  Ball 
bearings  must  be  kept  clean,  and  therefore  they  should 
not  be  taken  out  of  the  boxes  until  they  are  needed.  Do 
not  let  them  lie  about  on  the  work  bench  or  near  a  vise. 
Once  in  the  bearing  dust  will  settle  in  the  pockets  of  the 
ball  retainer,  which  cannot  be  easily  washed  out.  Keep 
in  mind  that  the  proper  working  of  the  gears  and  all 
parts  on  the  shaft  depends  to  a  great  extent  upon  the 
correct  mounting  and  good  service  of  the  bearings. 

If  possible,  the  inner  race  should  always  be  locked 
laterally  against  a  shoulder  sufficiently  high  to  give  it 
good  support.  The  fillet  at  the  shoulder  on  the  .<5haft 
should  be  the  same  or  smaller  than  the  standardized 

chamfer  or  radius  of  the  bearing  ring.  If  the  radius 
of  the  fillet  is  larger  than  the  chamfer  of  the  inner  race 
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»     ,-..,■     •   _  «n/iioi  Tinnvine'      FiET    3 — ^Bearinff  for  combined   radial  and   axial  loads. 
Fig.  1— BPaiinB  for  radial  loads.     Fie..  2— Self-alignine  radial  ̂ 7L"i'^j,-ecti6n.     Fig.   6— Bearing  for  same  purpose,   but   of  dif-. 

— KeariMK  lor  comuinfci  ruinai  ami  uAuti  luinia. 
Fig.  1 — Bearing  for  radial  load.s.  Fie.  Z — Heir-aiigninj  la"'^"  ".V{,'p;"direction'  Fig.  6 — Bearing  for  pame  purpose,  but  of  dif-. 

Fig.  4— Combined  axial  and  radial  bearing  to  take  loads, from  g"'!*-,:"''.'!'- "i-.pe  Fig.  8— Way  to  drive  on  a  bearing.  Fig.  9— 
ftrcnt  design.  Fig.  6— Thru.st  bearing  for  axial  loads.  1' 'f ■  '  — ^^^U,"^"? i_|uggested  method  of  fitting.  Fig.  12— Bearing  locked 
Result  of  too  large  a  radius.  Fig.  10— Resu  t  of  too  low  shoulder.  ̂ Jf-ZbearinSs  on  same  shaft.  Fig.  15— A  case  where  one  bear- 
between  .sleeves.  Fig.  13— Indicating  lateral  play.  Fig.  J.''-:^^'|  ̂ yillJiombined  radial  and  thrust  bearing.  Fig.  18— Another 
Ing  should  be  laterally  free.     Fig.  16— An  incorrect  niountmg.±' IS- J-'  ^    closing    housing    openings.      Fig.    21— .Application 
mounting.     Fig.  19— Washers  held  eccentric  to  each  o''''a;i     551^^",,.  proper  oil  level 
of  a  leather  washer.     Fig.  22— An  overlapping  housmg.     Fig.  23— The  proper  

ou 
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the  latter  will  not  rest  against  the  shoulder,  but  will  be 
wedged  upon  the  fillet  as  shown  in  Fig.  9.  If  the 
shoulder  is  too  low  the  inner  race  will  slip  over  this 
shoulder  as  shown  in  Fig.lO,  and  if  the  side  pressure 

is  excessive  it  will  expand  the  bearing  ring  and  possi- 
bly crack  it.  This  can  be  prevented  by  turning  a  sharp 

corner  at  the  fillet  and  by  slipping  a  washer  over  the 
shaft,  illustrated  in  Fig.  11,  thus  providing  a  sufficiently 

high  shoulder  for  the  inner  race.  Should  it  be  impos- 
sible to  provide  such  shoulders  on  the  shaft  itself  the 

inner  race  should  be  locked  between  sleeves  which  might 
be  made  to  rest  against  other  parts  on  the  same  shaft 
as  shown  in  Fig.  12.  For  annular  radial  bearings  which 
are  subject  to  axial  loads,  or  are  to  fix  the  location  of 
the  shaft  in  lateral  direction,  the  outer  race  will  be 
mounted  between  shoulders  in  the  housings,  but  it  should 
not  be  clamped  tight,  like  the  inner  race,  but  should  be 
given  on  either  side  a  lateral  play  of  about  0.01  in.  as 
shown  in  Fig.  13,  so  that  it  can  creep  and  bring  all 
parts  of  it  under  the  influence  of  the  load. 

Where  ball  bearings  are  subject  to  the  influence  of 
high  temperature,  as  for  instance  crankshaft  bearings 
for  gasoline  engines,  bearings  must  be  assembled  with 
a  slight  end  shake ;  that  is,  the  balls  must  have  a  slight 

radial  and  axial  play  in  their  grooves.  As  the  soft  ma- 
terial of  the  shaft  and  the  housings  will  expand  more 

than  the  dense,  hardened  steel  of  the  ball  bearings,  the 

rings  and  balls  must  have  sufficient  space  to  meet  es- 
pecially the  lateral  expansion  of  the  shaft,  othei'wise  the 

immense  pressure  produced  by  this  expansion  will  press 
the  ball  tightly  between  the  races  and  cause  an  overload 
and  noisy  operation  of  the  bearing. 

Mounting  Groups  of  Bearings 

If  two  or  more  radial  bearings  are  located  on  the  same 
shaft,  Fig.  14,  and  the  housings  are  locally  stationary, 
that  is,  cannot  adjust  themselves  to  the  bearings,  only 
one  of  the  bearings  should  be  locked  laterally  in  both 
races,  while  of  the  other  bearings,  only  one  of  the  races 

— preferably  the  rotating  one — should  be  locked  side- 
wise.  The  other  races  must  be  laterally  free,  so  that 
these  bearings  can  automatically  adjust  themselves  to 
the  bearing  locked  in  both  races.  As  the  bearing  locally 
fxed  in  both  races  will  prevent  a  lateral  movement  of 
the  shaft  and  will  have  to  take  up  all  axial  pressures  it 

will  be  of  advantage  to  lock  that  bearing  which  will  re- 
ceive the  least  amount  of  radial  load  compared  to  its 

carrying  capacity.  Where  single  or  double  acting  thrust 
ball  bearings  are  provided  to  take  care  of  the  axial  loads 
one  race  of  each  radial  bearing  must  be  laterally  free, 
Fig.  15,  so  that  the  entire  axial  load  can  be  received 
by  the  thrust  bearing. 

An  incorrect  mounting  often  used  for  the  counter- 
shaft in  transmission  gears  is  shown  in  Fig.  16,  as  here, 

when  tightening  the  housing  caps  in  the  direction  of 
the  indicated  arrow,  the  diagonal  pressure  upon  the 
bearing  will  wedge  the  balls  tightly  between  the  races 
and  quick  wear  will  result.  This  method  is  recommended 
for  ball  bearings  of  the  combined  radial  and  thrust  type. 
Fig.  17,  as  they  are  designed  for  taking  axial  as  well  as 
radial  loads,  and  in  this  arrangement  one  bearing  must 
counteract  the  other.  There  are  instances  where  the 

outer  race  is  rotating  and  the  inner  race  is  stationary, 
for  example  in  wheel  hubs,  idler  pulleys,  etc.,  but  in  such 

cases  it  is  not  necessary  to  mount  the  outer  race  a  tight 
fit;  a  good  push  fit  will  be  sufficient,  as  likely  it  will  be 
locked  laterally. 

In  regard  to  thrust  ball  bearings  the  manufacturer 
does  his  part  and  carefully  inspects  the  washers  to 
make  sure  that  the  surface  is  parallel  with  the  bottom 
of  the  groove  and  that  the  grooves  are  concentric  with 

the  bore  and  outside  of  the  washers.  Obviously  he  ex- 
pects that  the  bearing  users  also  do  their  part,  mount 

the  thrust  washers  between  parallel  shoulders  and  ob- 
serve that  the  seat  on  the  shaft  and  the  recess  in  the 

housing  are  concentric.  Fig.  18  shows  a  ball-bearing 
mounting  where  the  stationary  washer  touches  the 
housing  only  with  a  small  part  of  its  back  surface ;  the 
bearing  will  rock  and  very  likely  will  be  overloaded  at 
that  point.  In  Fig.  19  the  washers  are  held  eccentric 
to  each  other,  the  balls  will  be  pressed  out  of  the  grooves 
and  will  be  twisted  around,  and  if  the  shaft  has  some 
radial  play  it  will  be  pressed  out  of  alignment.  In  either 
case  the  bearing  will  wear  quickly  and  will  have  a  short 
life,  thus  producing  more  and  more  play  which  finally 
will  influence  all  other  parts  mounted  on  the  same  shaft. 

A  number  of  locking  devices  are  recommended  and 
u.sed  for  fastening  the  bearing  races  to  the  shaft  and 
housing,  but  their  construction  largely  rests  on  the 
available  space. 

Dust  Protection  and  Lubrication 

Bearing  housings  must  be  closed  in  order  to  protect 
the  bearings  against  water,  dust  and  other  detrimental 
matter  and  also  to  hold  the  lubricant  in  place.  This 
part  of  bearing  mountings  often  does  not  receive  the 
proper  attention,  although  it  is  as  important  as  other 
things.  The  construction  of  the  bearing  housing  de- 

pends to  some  extent  on  the  general  construction  of  all 
other  parts  connected  with  it,  but  no  matter  what  its 
shape  there  will  always  be  some  way  of  closing  it. 
Housing  openings  provided  for  the  passage  of  the  shaft 
are  usually  closed  by  turning  lips  and  one  or  more 
grooves  in  the  housing  lids,  as  shown  in  Fig.  20,  and  to 
leave  a  clearance  of  about  0.01  in.  between  these  lips 
and  the  shaft.  The  old  practice  of  pressing  felt  wash- 

ers into  these  grooves  will  close  the  opening  tightly 
enough,  but  when  saturated  with  oil  the  felt  becomes  a 

dust  catcher,  the  dust  gradually  working  into  the  bear- 
ing housing.  It  is  better  to  fill  these  grooves  with  a 

stiff  grease  or,  if  two  grooves  are  provided,  to  leave  the 
inside  groove  empty  so  that  if  any  foreign  matter  gets 
thus  far  it  can  be  deposited  into  this  groove.  In  flour 
mills,  farm  tractors,  etc.,  it  will  be  advisable  to  slip 
a  leather  washer  tightly  over  the  shaft.  Fig.  21,  which, 
on  account  of  its  elasticity,  will  press  itself  against  the 
housing  lid.  There  are  other  good  ways,  like  overlap- 

ping housing  parts,  Fig.  22,  or  pressed  sheet-metal  caps, 
and  their  construction  and  shape  will  dei)end  on  the 

space  available  for  them. 
Some  investigators  of  ball-bearing  theories  claim  that 

inasmuch  as  there  is  a  true  rolling  motion  of  the  balls 
in  the  grooves  there  can  be  no  friction  or  wear,  and 
consequently  ball  bearings  do  not  need  lubrication.  This 
theory  is  based  on  the  assumed  fact  that  the  balls  have 
a  point  contact  with  their  raceways;  but  in  reality  the 
conditions  are  somewhat  different  from  the  theory.  A 

point  is  an  imaginary   thing,  having  no  area,  but  as 
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loads  cannot  find   support   on   imaginary  things  they 
must  have  areas  to  rest  upon. 

In  a  loaded  bearing  the  load  is  pressing  upon  the  balls, 
and  as  they  are  made  of  an  elastic  material  they  will 
undergo  slight  elastic  deformation,  whereby  areas  of 
contact  are  produced  conforming  to  the  curvature  of  the 
raceways.  As  these  areas  of  contact  are  extremely 
small  the  pressure  per  unit  area  will  be  extremely  high, 
and  much  care  must  be  taken  in  selecting  a  lubricant 

that  under  such  condition  will  prevent  a  metal-to-metal 
contact.  The  lubricant  must  have  such  viscosity  as  to 
form  an  unbroken  film  and  at  the  same  time  must  have 
enough  body  to  adhere  to  the  surface,  and  must  not  be 
squeezed  out  by  the  high  pressure  between  the  surfaces. 
The  lubricant  must  not  materially  change  its  viscosity 
by  a  change  in  temperature  caused  by  the  weather 
conditions  of  summer  and  winter  or  by  the  climatic 
conditiofts  of  the  North  and  South. 

Suitable  Lubricants  Few  in  Number 

There  are  a  multitude  of  lubricants  on  the  market, 

but  only  a  few  of  them  are  suitable  for  ball-bearing 
lubrication.  Lubricants  used  for  transmission,  bevel, 
differential  and  worm  gear  drives,  cylinders  and  pistons 

in  engines,  and  wherever  a  number  of  driving  machine 

parts  are  assembled  and  inclosed  in  one  casing  also  have 
to  serve  for  the  ball  bearings  mounted  in  the  same 

casing.  From  the  standpoint  of  the  ball-bearing  manu- 
facturer such  lubricants  need  watching,  for  while  some 

oils  or  greases  might  in  the  opinion  of  shopmen  and 
lubrication  salesmen  be  good  enough  for  the  gears,  they 
are  liable  to  harm  ball  bearings. 

It  cannot  be  repeated  too  often  that  ball-bearing  lu- 
bricants must  not  contain  water,  acids,  alkali,  free  car- 

bon, grit  or  other  kinds  of  impurities  which  might  effect 

the  highly  finished  surfaces.  Water  will  oxidize  the 

steel  and  produce  rust  which  will  flake  off  and  leave  pits, 

thereby  gradually  destroying  the  smooth  surfaces  of 

ball  and  raceways.  Kust  flakes  will  mix  with  the  lubri- 
cant and  act  as  an  abrasive,  thus  causing  a  quick  wear 

of  the  bearing.  Animal  fats  and  oils,  besides  containing 

fatty  acids,  will  become  rancid,  while  vegetable  oils  will 

become  gummy  and  dry  up.  Some  mineral  oils  and 

greases  contain  acids  or  alkali  either  as  a  necessary 

component  of  their  composition  or  as  a  part  of  some 

filler  used  to  adulterate  the  oil  or  to  alter  its  viscosity 

and  sometimes  as  a  residue  of  some  of  the  processes 

of  purifying  when  refining  from  the  crude  product. 

Free  acids  and  alkali  will  cause  an  etching  of  the  steel 

and,  like  rust,  will  also  destroy  the  smooth  surfaces  of 
ball  bearings. 

The  only  kind  of  lubrication  which  will  meet  the  re- 

quirements for  ball  bearing  is  a  pure,  filtered  petroleum 

oil  and  petroleum  jelly  or  vaseline,  as  they  have  the 

highest  lubricating  qualities  and  contain  practically  no 

impurities.  The  quality  of  these  lubricants  depends 

upon  the  quality  of  the  crude  oil  and  the  thoroughness 

of  refining  and  compounding,  and  the  purchaser  must 

depend  upon  the  reputation  of  the  manufacturer  to  some 
degree. 

It  is  usually  recommended  to  use  a  thin  #il  for  high 

speeds  and  light  loads,  an  oil  of  medium  thickness  for 

speeds  from  500  to  2000  r.p.m.,  and  grease  of  moderate 

thickness  for  low  speeds  and  heavy  loads.  It  wdl  be 

sufficient  to  have  the  oil  level  reach  to  about  the  center 

of  the  lowest  ball  as  shown  in  Tig.  23.  Excessive  lubri- 
cation in  the  bearing  housing  will  not  benefit  the  bear- 

ing, but  will  cause  a  rise  in  temperature  produced  by 
the  resistance  of  the  lubricant  against  the  fast-rotating 
parts  of  the  bearing  and  by  the  friction  of  the  lubricant 
in  itself.  An  all-around  good  lubricant  for  all  bearings 
will  be  a  slush  made  up  of  pure  vaseline  and  a  lighter 
mineral  oil.  When  slightly  heated  this  mixture  will 
readily  penetrate  all  parts  of  the  bearing  and  after  being 
cooled  off  it  will  stay  there  and  will  not  run  out  like 
lighter  oils.  For  high  speeds  provision  must  be  made 
to  hold  the  thin  oil  in  the  housing  and  for  renewing 
it.  Beware  of  lubricants  mixed  with  ground  mica,  cork, 
wood,  asbestos,  and  other  such  substances,  which  are 
used  sometimes  for  eliminating  the  noises  in  worm 
gears,  as  this  mixture  will  clog  up  the  bearing,  will 

wedge  between  raceways  and  balls,  and  will  force  the  lat- 
ter to  slide.  Cases  are  known  where  emery  powder  mixed 

with  grease  was  used  for  running  in  new  gears  in  al- 
ready assembled  transmissions.  This  mixture  also  got 

into  the  bearings,  and  as  it  was  impossible  to  clean  out 
bearings  already  mounted  it  caused  wear  and  started 
trouble  in  a  very  short  time. 

The  proper  operation  of  gears  and  other  running  parts 
on  a  shaft  depends  principally  on  the  bearings.  In  the 

automotive  field — passenger  cars,  trucks,  tractors,  air- 
planes, motor  boats,  etc. — and  in  the  use  of  high- 

class  machines  where  efficiency  plays  an  important  part 
plain  bearings  haVe  been  replaced  by  ball  bearings  in 
order  to  save  fuel  and  power  by  reducing  the  friction 
to  a  minimum,  but  this  can  be  fully  accomplished  only 
if  the  ball  bearings  are  mounted  and  treated  in  the 
right  way. 

It  will  be  to  the  benefit  of  every  ball-bearing  user  in 

any  branch  of  industry  to  pay  close  attention  to  the  in- 
structions freely  given  out  by  the  ball-bearing  manufac- 

turer as  only  then  full  success  can  be  obtained.  If  there 

are  any  signs  of  trouble  consult  the  ball-bearing  man 
and  do  not  wait  until  the  damage  is  done. 

The  Next  Move — Human  Interest 
By  John  R.  Godfrey 

It  doesn't  matter  much  what  the  game  is  the  fellow 
who  can  keep  three  .iumps  ahead  of  the  crowd  has  every 

advantage.  But  it  takes  a  live  wire  to  know  when  the 
next  move  is  due. 

Those  who  watch  the  signs  and  symptoms  of  the  times 

are  convinced  that  now  is  the  right  time  to  move,  and 

incidentally  to  be  sure  and  move  in  the  right  direction. 

They  realize  that  peace  parleys  and  the  principle  of 

self-determination  of  little  nations  also  apply  to  in- 

dustry right  here  at  home  as  well  as  to  Liberia  or  East 

Africa  and  other  places  which  are  such  a  long  ways  off. 

It  means  that  the  little  fellow,  whether  the  small  manu- 
facturer or  the  workman,  has  got  to  be  guaranteed  a 

square  deal  and  not  be  shut  out  by  any  "balance  of 
power"  that  may  be  worked  against  him. 

We've  been  throwing  away  a  lot  of  good  material 

during  these  past  four  years — thousands  of  tons  of 
steel  and  the  coal  it  took  to  make  it,  thousands  of  tons 

of  explosives,  and  nitrates  which  ought  to  have  gone  to 

fertilize  our  acres,  and  other  things  almost  without 

number.  And  just  as  with  the  individual  who  has 

blown  in  his  money  without  rhyme  or  reason,  who  has 
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spent  many  times  more  than  he  can  earn  in  the  same 
time,  we  must  make  more  and  spend  less  in  the  years 
to  come.  We  must  increase  our  production;  we  must 
waste  less  material  and  be  more  frugal  in  every  way. 

Greater  production,  and  at  a  lower  cost  per  unit  of 
production,  is  the  watchword  of  every  good  manager; 
more  wheat  per  dollar,  both  for  our  own  use  and  the 
use  of  the  rest  of  the  world,  and  other  things  to  match. 
This,  however,  does  not  mean  more  system  or  less 
wages,  at  least  at  present.  It  means  the  increasing  of 
production  by  newer  and  better  methods. 

Many  who  have  studied  the  question  carefully  be- 
lieve that  much  greater  production  may  be  secured  by 

getting  back  some  of  the  human  interest  in  the  work 

which  our  scientific-management  friends  have  taken 
away  from  it.  It  means  a  getting  back  to  really  human 
relations  instead  of  thinking  of  men  as  numbers  and 
forgetting  that  they  have  feelings  and  aspirations  like 
our  own. 

We  have  devoted  so  much  time  to  putting  in  systems 
and  purely  mechanical  devices  for  running  our  busi- 

nesses that  we  have  for  the  most  part  quite  overlooked 
the  most  vital  part  of  industry — the  human  element 
which  is  behind  it  all  and  without  which  there  would  be 
no  industry  and  no  need  for  it.  We  have  in  too  many 
cases  considered  the  man  as  part  of  the  machine  and  so 
entirely  devoid  of  human  attributes  that  we  have  failed 
to  get  his  cooperation,  and  in  so  doing  we  have  also 
failed  to  get  nearly  as  much  out  of  our  expensive  ma- 

chine equipment  as  we  might  have  done. 
We  have  made  time  studies  and  motion  studies  to 

try  and  save  seconds  when  we  might  have  saved  min- 
utes and  hours  by  getting  the  cooperation  of  the  men 

themselves.  We  have  assumed  that  all  the  brains  of  the 

establishment  were  tied  up  in  the  craniums  of  a  few 
men,  some  of  whom  knew  almost  nothing  about  our 
shops,  or  any  shops  for  that  matter,  and  have  failed 
to  avail  ourselves  of  the  intelligence  which  lay  within 
our  grasp  in  the  brains  of  the  workers  themselves. 

We  have  paid  efficiency  experts  a  hundred  dollars  a 
day  to  come  into  our  plants  and  try  to  tell  us  what 
ailed  them,  when  as  a  matter  of  fact  many  of  them 
never  had  any  practical  experience  in  shops  of  any 
kind.  And  then  we  have  grudgingly  paid  a  foreman 
or  a  worker  five  dollars  for  an  idea  from  the  suggestion 
box  which  saved  us  dollars  every  day  in  the  year.  We 
have  spent  all  kinds  of  money  for  cards  and  files  and 
systems  brought  to  us  by  outsiders  and  have  confiscated 
without  remuneration  devices  which  grew  in  the  brains 
of  our  own  men  on  the  plea  that  their  weekly  salary  gave 
us  a  right  to  all  that  they  might  evolve.  And  then  we 
have  wondered  why  we  did  not  get  loyalty  and  devotion. 

The  next  move  is  due  now.  It  is  time  to  prepare  for 
those  three  jumps  ahead  of  the  crowd.  Some  have 
jumped  already  and  are  reaping  their  reward  in  the 
absence  of  labor  turnover,  in  the  reduction  of  costs  and 
in  the  genuine  loyalty  and  cooperation  from  every 
man  in  the  plant.  It  is  time  to  study  men  rather  than 
methods;  to  study  the  reasons  that  the  old  shop  could 
count  on  the  cooperation  of  every  man  in  the  plant, 
to  have  the  best  that  was  in  every  man  both  as  to  brains 
and  muscle.  It  is  time  to  study  ways  and  means  of 
reviving  the  old  family  spirit,  to  make  men  feel  that 
they  really  belong  and  are  not  mere  appendages  to 
a  machine  or  mere   numbers   on  the   payroll.     It   can 

be  done  and  it  is  being  done  in  a  number  of  shops. 
These  shops  are  paying  big  dividends,  not  only  in  good- 

will but  in  cash,  and  a  goodly  share  of  it  is  going  to 
the  men  who  have  helped  to  produce  it. 

This  is  a  new  problem  to  many,  but  there  are  for- 
tunately new  physicians  in  the  field  to  help  us  diagnose 

the  cases  and  apply  the  proper  remedies.  Some  of  these 
men  have  been  pioneers  and  have  had  wide  and  suc- 

cessful experience  during  the  past  few  years.  Fakers 
will  also  spring  up,  just  as  they  did  in  the  scientific- 
management  field,  and  they  will  do  even  more  harm 
than  they  did  before,  because  this  is  a  more  serious 
problem.  But  the  beginning  in  each  case  must  come 
from  within.  There  must  be  a  genuine  desire  to  im- 

prove conditions  and  the  relations  with  the  men. 
It  is  time  for  the  first  jump.  And  it  is  well  to  be 

sure  that  it  is  in  the  right  direction.  Reaction,  the  at- 
tempt to  reestablish  the  old  prewar  conditions,  is  a  step 

backward  and  can  only  bring  disaster.  Prewar  condi- 
tions will  never  return.  The  new  era  will  be  different, 

and  it  is  up  to  us  to  make  it  better.  Let  us  study  men 
more  closely  and  we  shall  find  it  pleasant  and  profitable. 

Preservation  of  Productive  Equipment 
Used  During  the  War 
By  Luther  D.  Burlingame 

Two  reasons  why  the  vast  equipment  provided  for 
producing  war  material  should  be  preserved  by  the  Gov- 

ernment are:  First,  as  a  matter  of  preparedness  and 
as  a  guarantee  for  future  peace;  and  second,  that  the 
market  may  not  be  flooded  with  second-hand  machines 
and  tools  that  will  demoralize  industry. 

If  this  equipment  is  scrapped  or  turned  over  to  the 
second-hand  market  it  will  bring  the  Government  but 
a  fraction  of  its  original  cost,  and  the  time  might  come 
when  its  having  been  preserved  under  Government  con- 

trol would  be  of  incalculable  value  in  preserving  peace 
or  in  meeting  the  aggressions  of  an  enemy. 

While  applying  particularly  to  special  machines  and 
equipment,  the  utilization  of  which  in  the  industries  of 
peace  would  tend  to  lower  the  standard  of  efficiency 
because  ill  adapted  to  their  needs,  it  also  applies  to 
standard  machinery  and  tools,  the  supply  of  which 
during  the  war  was  shown  to  be  so  inadequate. 
While  it  is  not  suggested  that  factories  should  be 
maintained  with  machines  belted  up  ready  for  war 
work  it  is  believed  that  adequate  storehouses  already  in 
existence  should  be  retained  with  a  complete  equipment 
of  tools,  gages  and  machines  kept  in  them  which  would 
be  available  at  short  notice. 

If  it  be  urged  that  such  equipment  would  soon  become 
obsolete,  it  might  be  answered  that  with  the  coming 
of  a  world  league  to  enforce  peace  the  stimulus  for 
producing  new  and  more  destructive  agents  of  war  will 
be  largely  removed,  and  therefore  the  existing  muni- 

tions will  be  sufficient  for  any  eventualities. 
Such  a  policy  would  pay  for  itself  many  times  over 

not  only  in  the  matter  of  preparedness  but  also  in  avoid- 
ing the  loading  of  manufacture  with  equipment  that 

would  be  a  handicap  in  world  trade  and  that  would  tend 
to  glut  the  machinery  market  during  the  transition 
period  when  business  stagnation  or  collapse  would  be 
disastrous. 
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Inspection  of  Metallic  Electrode  Arc  Welds 
By  0.  S.  ESCHOLZ 

Research  Engineer  Westinghouse  Electric  and  Manufacturing  Co. 

The  inspection  of  welds  is  very  important,  and 
unless  properly  done  serious  trouble  may  occur. 
This  article  outlines  the  best  methods  for  satis- 

facto'n/  inspection  tests. 

DETERMINING  the  character  of  welded  joints 
is  of  prime  importance,  and  the  lack  of  a  satis- 

factory method,  more  than  any  other  factor,  has 
been  responsible  for  the  hesitancy  among  engineers 
of  the  extensive  adoption  of  arc  welding.  To  overcome 

this  prejudice  it  is  desirable  to  shape  our  rapidly 
accumulating  knowledge  of  operation  into  an  acceptable 
method  of  inspection. 

Manufactured    apparatus    is   practically   all  accepted 
on  the  basis  of  complying  with  a  process  specification 

:S= 
-Hhs 

J  L  ,       A^ . i n  i: 

■^ 

T^
 

FIG.   1.     TYPICAL  ARC-WELD  SCARPS 

rigidly  enforced  in  conjunction  with  the  successful 
reaction  to  certain  tests  applied  to  the  finished  product. 
Riveting  impairs  the  strength  of  the  joined  plates,  yet 
with  a  proper  layout  and  intelligent  inspection  the 

completed  structure  possesses  certain  definite  character- 
istics which  do  not  require  further  verification.  The 

inspector  of  a  finished  concrete  structure  is  practically 
helpless,  and  the  weakest  sort  of  construction  may  be 
concealed  by  a  sound  surface.  With  careful  supervision, 

however,  the  physical  properties  of  the  completed  struc- 
ture can  be  reliably  gaged  to  the  extent  that  the  use 

of  concrete  is  justified  even  in  ship  construction.  With 
this  in  view,  electric  arc  welding  is  susceptible  to  even 
better  control  than  obtain  in  either  of  these  structural 
operations. 

The  four  factors  which  determine  the  physical  char- 
acteristics of  the  metallic  electrode  arc  welds  are: 

Fusion,  slag  content,  porosity  and  crystal  structure. 
Some  of  the  other  important  methods  that  have  been 

suggested  and  used  for  indicating  these  characteristics 
are: 

1.  Examination  of  the  weld  by  visual  means  to 
determine  (a)  finish  of  the  surface  as  an  index  to 
workmanship;  (b)  length  of  deposits,  which  indicates 
the  frequency  of  breaking  arc,  and  therefore  the  ability 
to  control  the  arc;  (c)  uniformity  of  the  deposits,  as 
an  indication  of  the  faithfulness  with  which  the  filler 
metal  is  placed  in  position;  (d)  fusion  of  deposited 
metal  to  bottom  of  weld  scrap  as  shown  by  appearance 
of  under  side  of  welded  joint;  (e)  predominance  of 
surface  porosity  and  slag. 

2.  The  edges  of  the  deposited  layers  chipped  with  a 

cold  chisel  or  calking  tool  to  determine  the  relative 
adhesion  of  deposit. 

3.  Penetration  tests  to  indicate  the  linked  unfused 
zones,  slag  pockets  and  porosity  by  (a)  X-ray  penetra- 

tion; (b)  rate  of  gas  penetration;  (c)  rate  of  liquid 
penetration. 

4.  Electrical  tests  (as  a  result  of  incomplete  fusion, 
3lag  inclusions  and  porosity)  showing  variations  in 
(a)  electrical  conductivity;  (b)  magnetic  induction. 
These  tests  if  used  to  the  best  advantage  would 

involve  their  application  to  each  layer  of  deposited 
metal  as  well  as  to  the  finished  weld.  This,  except  in 
unusual  instances,  would  not  be  required  by  commer- 

cial practice  in  which  a  prescribing  welding  process  is carried  out. 

Of  the  above  methods  the  visual  examination  is  of 
more  importance  than  generally  admitted.  Together 
with  it  the  chipping  and  calking  tests  are  particularly 
useful,  the  latter  test  serving  to  indicate  gross  neglect 
by  the  operator  of  the  cardinal  welding  principles,  due 
to  the  fact  that  only  a  very  poor  joint  will  respond  to 
the  tests. 

The  most  reliable  indication  of  the  soundness  of  the 

weld  is  offered  by  the  penetration  tests.  Obviously  the 
presence  of  unfused  oxide  surfaces,  slag  deposits  and 
blowholes  will  offer  a  varying  degree  of  penetration. 
Excellent  results  in  the  testing  of  small  samples  are 
nade  possible  by  the  use  of  the  X-ray.  However,  due 
to  the  nature  of  the  apparatus,  the  amount  of  time 
required  and  the  difficulty  of  manipulating  and  inter- 

preting results,  it  can  hardly  be  considered  at  the  present 

PIG.  2.     GOOD  AND  BAD  WELDS 

time  as  a  successful  means  to  be  used  on  large-scale 
Droduction. 
The  rate  that  hydrogen  or  air  leaks  through  a  joint 

from  pressure  above  atmospheric  to  atmospheric,  or 
from  atmospheric  to  partial  vacuum,  can  readily  be  de- 

termined by  equipment  that  would  be  quite  cumber- 
some, and  the  slight  advantage  over  liquid  penetratioii 

in  time  reduction  is  not  of  sufficient  importance  to 
warrant  consideration  for  most  welds. 

Of  the  various  liquids  that  may  be  applied  kerosene 
has  marked  advantages  because  of  its  availability,  low 
i^olatility  and  high  surface  tension.  Due  to  the  latter 
characteristics  kerosene  sprayed  on  a  weld  surface  is 

rapidly  drawn  into  any  capillaries  produced  by  incom- 
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plete  fusion  between  deposited  metal  and  weld  scarf, 
or  between  succeeding  deposits,  slag  inclusions,  gas 
pockets,  etc.,  penetrating  through  the  weld  and  showing 
the  existence  of  an  unsatisfactory  structure  by  a  stain 
on  the  emerging  side.  A  bright-red  stain  can  be  pro- 

duced by  dissolving  suitable  oil-soluble  dyes  in  the 
kerosene.  By  this  means  the  presence  of  faults  have 
been  found  that  could  not  be  detected  with  hydraulic 
pressure  or  other  methods. 

By  the  kerosene  penetration  a  sequence  of  imperfect 
structure  linked  through  the  weld,  which  presents  the 
greatest  hazard  in  welded  joints,  could  be  immediately 
located,    but    it    should    be    borne    in   mind    that   this 
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method  is  not  applicable  to  the  detection  of  isolated  slag 
or  gas  pockets  nor  small,  disconnected  unfused  areas. 
It  has  been  shown  by  various  tests,  however,  that  a  weld 
may  contain  a  considerable  amount  of  distributed  small 
imperfections,  without  affecting  to  a  great  extent  its 
characteristics. 

■  If  a  bad  fault  is  betrayed  by  the  kerosene  test  it  is 
advisable  to  burn  out  the  metal  with  a  carbon  arc 

before  rewelding  under  proper  supervision.  By  the 
means  of  sandblast,  steam  or  gasoline  large  quantities 
of  kerosene  are  preferably  removed.  No  difficulty  has 
been  encountered  on  welding  over  a  thin  film  of  the 
liquid. 

Electrical  tests,  by  which  the  homogeneity  of  welds 
is  determined,  are  still  in  the  evolutionary  stages, 
and  many  difficulties  are  yet  to  be  overcome  before 
this  test  becomes  feasible.  Some  of  these  difficulties 
are  the  elimination  of  the  effect  of  contact  differences, 
the  influence  of  neighboring  paths  and  fields,  and  the 
lack  of  practicable,  portable  instruments  of  sufficient 

sensibility  for  the  detection  of  slight  variations  in  con- 
ductivity or  magnetic  field  intensity.  No  simple  tests 

are  plausible,  excepting  those  which  involve  subjecting 
the  metal  to  excessive  stresses  for  determining  the 

crystal  structure.  Control  of  this  phase  must  be  de- 
termined by  the  experience  obtained  from  following  a 

prescribed  process. 
The  inspector  of  metallic  arc  electrode  welds  may 

consider  that  through  the  proper  use  of  visual,  chipping 
and  penetrating  tests  a  more  definite  appraisal  of  the 
finished  joint  may  be  obtained  than  by  either  riveting 
or  concrete  construction.  The  operation  may  be  still 
further  safeguarded  by  requiring  rigid  adherence  to  a 
specified  process. 

Good  results  are  assured  if  correct  procedure  is  fol- 
lowed. 

Haphazard  welding  can  no  sooner  produce  an  ac- 
ceptable product  than  hit-or-miss  weaving  will  make  a 

marketable  cloth.  It  is  only  logical  that  all  the  .steps 
in  a  manufacturing  operation  should  be  regulated  to 
obtain  the  best  results.  As  it  is  most  welders  consider 
themselves  pioneers  in  an  unknown  art  that  requires 
the  exercise  of  a  peculiar  temperament  for  its  suc- 

cessful evolution,  and  as  a  result  welding  operators 
enshroud  themselves  in  the  halo  of  an  expert  and  do 
their  work  with  a  mystery  bewildering  to  the  untutored. 
Once  in  a  while,  due  we  might  say  to  coincidences,  these 

"experts"  obtain  a  good  weld,  but  more  often  the  good 
weld  may  be  attributed  to  the  friction  between  slightly 
fused,  plastered  deposits. 

In  common  with  all  other  operations  metallic  elec- 
trode arc  welding  is  really  susceptible  to  analysis. 

Regardless  of  the  metal  welded  with  the  arc  the  cardinal 
steps   are:      (1)   Preparation   of   weld;    (2)    electrode 
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PIG.   4.      VARIATION   IN  WELD   STRE.VGTH  WITH  CHANGE 
IN  ARC   CURRENT 

selection;  (3)  arc-current  adjustment;  ''4)  arc-length 
maintenance,  and  (5)  heat  treatment. 

Sufficient  scarfing  is  involved  in  the  preparation  of 
the  weld,  as  well  as  the  separation  of  the  weld  slants, 
so  that  the  entire  surface  is  accessible  to  the  operator 
with  a  minimum  amount  of  filling  required.  When 
necessary  to  avoid  distortion  and  internal  stresses, 
owing  to  unequal  expansion  and  contraction  strains, 
the  metal  is  preheated  or  placed  so  as  to  permit  the 
necessary  movement  to  occur.  Various  types  of  scarfs 
in  common  use  are  shown  in  Fig.  1. 

The  electrode  selection  is  determined  by  the  mass, 
thickness  and  constitution  of  the  material  to  be  welded. 
An  electrode  free  from  impurities  and  containing  about 
17  per  cent,  carbon  and  5  per  cent,  manganese  has  been 
found  generally  satisfactory  for  welding  low  and  high 
carbon  as  well  as  alloy  steels.  This  electrode  can  also 
be  used  for  cast-iron  and  malleable-iron  welding,  al- 

though more  dependable  results,  having  a  higher  degree 
of  consistency  and  permitting  machining  of  welded 

sections,  can  be  obtained  by  brazing,  using  a  copper- 
aluminum-iron-alloy  electrode  and  some  simple  flux. 
Successful  results  are  obtained  by  brazing  copper  and 
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PIG.  5.     SECTIONAL  VIEWS  OP  SHORT  AND  LONG 
ARC  DEPOSITS 

brass  with  this  electrode.  The  diameter  of  the  elec- 
trode should  be  chosen  with  reference  to  the  arc  current 

used. 

A  great  many  concerns  have  attempted  welding  with 
too  low  an  arc  current  and  the  result  has  been  a  poorly 

fused  deposit.  This  is  due  largely  to  the  overheating 

characteristics  of  most  electrode  holders,  or  using  cur- 
rent value,  and  thus  leading  the  operator  to  conclude 

that  the  current  used  is  in  excess  of  the  amount  that 
is  needed. 

A,  Fig.  2,  shows  a  section  through  one-half  of  an 
exposed  joint  welded  with  the  proper  current,  and  B 
the  effects  of  too  low  a  current.  The  homogeneity  and 

the  good  fusion  of  the  one  may  be  contrasted  with  the 

porosity  and  poor  fusion  of  the  latter.  These  surfaces 
have  been  etched  to  show  the  character  of  the  metal 
and  the  welded  zone. 

The  approximate  values  of  arc  current  to  be  used 

for  a  given  thickness  of  mild-steel  plate,  as  well  as  the 
electrode  diameter  for  a  given  arc  current,  may  be 
taken  from  the  curve  in  Fig.  3.  The  variation  in  the 

strength  of  1-in.  square  welded  joints  as  the  welding 
current  is  increased  is  shown  in  Fig.  4. 

Notwithstanding  that  the  electrode  development  is 
still  in  its  infancy  the  electrodes  available  are  giving 

satisfactory  results,  but  considerable  strides  can  yet  be 
made  in  the  ductility  of  welds,  consistency  in  results 
and  ease  of  utilizing  the  process. 

The  maintenance  of  a  short  arc  length  is  imperative. 

A  nonporous,  compact,  homogeneous,  fused  deposit  on 
a  1-in.  square  bar  from  a  short  arc  is  shown  in  Fig.  5, 

A,  and  in  B  is  shown  a  porous,  diffused  deposit  from 

a  long  arc.  Top  views  of  these  welds  are  shown  in 

Fig.  6.  A  short  arc  is  usually  maintained  by  a  skillful 

operator,  as  the  work  is  thereby  expedited,  less  electrode 
material  wasted  and  a  better  weld  obtained  because  of 

improved  fusion,  decreased  slag  content  and  porosity. 
On  observing  the  arc  current  and  arc  voltage  by  meter 
deflection  or  from  the  trace  of  recording  instruments, 

the  inspector  has  a  continuous  record  of  the  most  im- 

portant factors  which  affect  weld  strength,  ductility, 
fusion,  porosity,  etc.  The  use  of  a  fixed  series  resistance 
and  an  automatic  time-lag  reset  switch  across  the  arc 
to  definitely  fix  both  the  arc  current  and  the  arc  volt- 

age places  these  important  factors  entirely  beyond  the 
control  of  the  welder  and  under  the  direction  of  the 
more  competent  supervisor. 

Heat  Treatment  and  Inspection 

The  method  of  placing  the  deposited  layers  plays  an 
important  part  on  the  internal  strains  and  distortion 
obtained  on  contraction.  It  is  possible  that  part  of 

these  strains  could  be  relieved  by  preheating  and  an- 
nealing as  well  as  by  the  allowance  made  in  preparation 

for  the  movement  of  the  metal. 

The  heat  treatment  of  a  completed  weld  is  not  a 
necessity,  particularly  if  it  has  been  preheated  for 
preparation  and  then  subjected  to  partial  annealing.  J^ 
uniform  annealing  of  the  structure  is  desirable,  even 

in  the  welding  of  the  small  sections  of  alloy  and  high- 
carbon  steels,  if  it  is  to  be  machined  or  subjected  to 
heavy  vibratory  stresses. 

The  inspector,  in  addition  to  applying  the  above  teats 
to  the  completed  joint  and  effectively  supervising  the 
process,  can  readily  assure  himself  of  the  competency 
of  any  operator  by  the  submission  of  sample  welds  to 
ductility  and  tensile  tests  or  by  simply  observing  the 
surface  exposed  on  cutting  through  the  fused  zone, 
grinding  its  face  and  etching  with  a  solution  of  1  part 
concentrated  nitric  acid  in  10  parts  water. 

It  is  confidently  assumed,  in  view  of  the  many  re- 
sources at  the  disposal  of  the  welding  inspector,  that 

this  method  of  obtaining  joints  will  rapidly  attain  suc- 
cessful recognition  as  a  dependable  operation  to  be  u.sed 

in  structural  engineering. 

Calculations  for  Roll  Feeds 
By  S.  B.  Royal 

A  method  of  making  roll-feed  calculations  which  may 
be  of  interest  is  here  described.  The  way  to  obtain 

the  number  of  teeth  required  in  the  ratchet,  the  number 

to  feed  and  size  to  grind  the  roll  to  give  an  exact  feed 

to  within  0.001  in.,  which  is  often  necessary  on  small 

work,  is  as  follows: 

Suppose  we  have  a  standard  roll  feed  with  2J-in. 
hardened  and  ground  rolls  and  are  required  to  feed 

exactly  0.625  in.  at  each  stroke  of  the  punching  machine 

3.1416  X  24  in.  =  7.854  in.  =  circumference  of  rolls; 

7.854  -H  0.625  in.  (the  amount  to  feed)  =  12.56;  there- 

fore tJW  =  the  part  of  a  revolution  necessary  to  feed IZ.oo 

the  metal  0.625  in.  with  a  2J-in.  diameter  roll. 

But  as  a  ratchet  cannot  be  cut  with  12.56  teeth,  to 

find  the  proper  number  to  cut  we  multiply  the  fraction 1 

12.56 

FIG.   6.     TOP  VIEWS  OP  WELDS  SHOWN  IN  FIG.  6 

by  some  number  that  will  nearest  remove  the 

decimal  part  of  the  denominator  and  still  not  bring  the 

total  number  of  teeth  too  high.  This  will  depend  upon 

the  diameter  of  ratchet  the  roll  feed  is  equipped  to 

take.  In  small  roll  feeds  of  this  type  this  diameter  is 

generally  between  3  and  4  in.  and  50  to  70  teeth  is 

about  the  limit. .    .      /    1         2 
In  this  case  we  can  use  2  as  a  multiplier  \^^2~56^ 
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25.12 ;),  which  will  leave  a  smaller  decimal  part  in  the 

denominator  than  any  other  number  that  will  keep  the 
number  of  teeth  within  the  maximum. 

As  the  whole  number  of  the  denominator  of  the  frac- 
tion is  the  number  of  teeth  to  cut  in  the  ratchet  and 

the  numerator  the  number  of  teeth  to  feed  at  each 
stroke,  we  should  cut  25  teeth  in  the  ratchet  and  adjust 
the  stroke  of  the  lever  so  that  the  pawl  will  feed  two 
teeth  at  each  revolution. 

It  is  evident  that  with  a  two-tooth  feed  on  a  25- 
tooth  ratchet  the  stock  will  be  fed  0.628  in.  or  0.003 

2 
too  much,  as  kp  of  7.854  (circumference  of  24-in.  roll) 

=  0.628  in.,  or  0.003  too  much.  In  many  cases  this 
0.003  would  be  of  no  disadvantage,  but  there  are  cases 
where  the  feed  must  be  within  0.001. 

To  accomplish  this  it  is  necessary  to  grind  a  small 
amount  off  the  diameter  of  the  rolls  which  can  be  calcu- 

2 
lated  as  follows: 

25 
of  new  circumference  must  equal 

25 

0.625  in.,  therefore  0.625  in.  X    2"  ̂   circumference 
=  7.812  in.  and  7.812  in.  ̂   3.1416  =  2.4867  in.  ̂ - 
diameter  of  rolls  to  feed  0.625  in. 

Therefore  0.0133  in.  should  be  ground  off  the  diam- 
eter of  the  rolls,  making  them  2.4867  in.  to  obtain  the 

exact  feed  required. 
If  the  feed  required  had  been  0.632  in.  instead  of 

0.625  in.  the  fraction  would  be 12.43 instead  of 
1 

12.56 ' 

1  2 
and  this  multiplied  by  2  would  give  TqTq  X  2  =  24^  • 
which  would  be  all  right  if  the  feed  did  not  have  to 
be  exact  to  the  thousandth.     A  25-tooth  ratchet   (the 

RATCHET   WITH   PAWLS   TO   FEED   ONE-HALF  TOOTH 

nearest  number  to  .24.86)  and  feeding  two  teeth  would 
give  a  feed  of  0.628  in.  If  the  feed  were  required  to 
be  exact  the  figuring  would  be  slightly  different  from 
before,  as  we  cannot  very  well  add  several  thousandths 
to  the  diameter  of  the  rolls.  If  we  use  a  24-tooth  ratchet 
0.086  in.  would  have  to  be  ground  off  the  diameter  of 
the  rolls,  which  is  too  much,  as  their  gears  would  not 
mesh  properly. 

We  would  therefore  multiply  the  fraction  by  5    f  f2^ 

„„.-?),  meaning  a  62-tooth  ratchet  and  a  feed 

of  five  teeth  with  the  grinding  of  0.0055  in.  off  the 
diameter  of  the  rolls,  making  them  2.4945  inches. 

X  5  = 

Sometimes  when  the  feed  is  very  small  another  com- 
plication is  met.    Say  a  feed  of  0.310  in.  was  required. 

1 
In  this  case  the  fraction  would  be 

25.34 
which  cannot 

be  multiplied  by  any  number  that  will  keep  the  number 
of  teeth  within  the  limit  without  considerable  grinding. 
There  are  still  two  alternatives,  first  to  increase  the 
diameter  of  the  ratchet  and  make  the  necessary  new 
arm  for  carrying  the  pawl.  If  this  causes  interference 
or  is  not  desired,  two  pawls  can  be  used  spaced  a  distance 

apart  equal  to  any  number  of  teeth  plus  one-half  of 
a  tooth,  as  shown  in  the  diagram.  In  doing  this  the 
ratchet  is  figured  for  twice  the  number  of  teeth  that 
are  actually  cut,  and  the  number  to  feed  is  in  half  teeth 

I '    1  3 

as  HF"^  X3=  sFTS^-      Here  the   ratchet  would  have 1 25.34  76.02 
38  teeth  and  li  would  be  fed  at  each  revolution. 

Three  pawls  can  also  be  used  if  they  are  spaced  one- 
third  of  a  tooth  apart;  in  this  way  any  feed  can  be  had 
to  within  0.001. 

We  generally  cut  the  teeth  with  a  60-deg.  cutter  with 
the  straight  side  set  in  line  with  the  center.  It  is 
always  best  to  leave  a  small  flat  at  the  top  of  the  tooth 
rather  than  a  sharp  point.  This  will  to  a  certain  extent 
regulate  the  depth  to  cut.  As  a  rule  iV  in.  to  /^  in. 
is  sufficient  for  the  depth  of  tooth  and  a  ratchet  with 
a  small  number  of  teeth  may  have  flats  of  I  in.  or 
more,  but  this  is  no  disadvantage. 

Hand  Versus  Power  Feed  in 
Surface  Grinding 

By  Christian  Dahlerup 

The  lack  of  knowledge  of  the  proper  grain  and  grades 
of  grinding  wheels  is  not  confined  to  toolmakers  but  is 
observed  even  in  well-organized  shops  where  production 
is  an  important  factor  and  where  it  becomes  a  serious 
time-wasting  proposition,  as  pointed  out  by  Donald 
Baker  on  page  901,  Vol.  49,  of  the  American  Machinist. 
This  might  also  be  said  about  any  milling  or  shaping 
machine,  etc.,  which  is  not  operated  at  its  proper  speed 
and  feed. 

I  presume  the  machine  here  discussed  is  one  of  the 
surface-grinding  type  generally  used  in  toolrooms  for 
all-round  work  and  which  is  not  so  handy  for  gage- 
grinding  and  the  lighter  class  of  work. 

I  am  in  agreement  with  Mr.  Baker  that  for  such 
work  nothing  will  give  as  satisfactory  results  as  light 
cuts  with  coarse  hand  feeding,  to  which  any  toolmaker 

will  soon  get  accustomed  as  well  as  to  the  "feel"  of  the 
wheel,  which  compares  to  the  "feel"  one  should  have  on 
a  sensitive  drilling  machine. 

No  doubt  a  small  surface-grinding  machine  adaptable 
for  light  tool  work  and  gage  grinding,  without  power 
feed,  would  be  an  ideal  and  very  handy  tool  for  the 
toolroom,  but  so  far  as  I  know  no  such  machine  is  on 
the  market. 

If  it  is  not  Mr.  Baker's  idea  to  recommend  to  the 
owners  of  surface-grinding  machines  to  remove  all 
power  feeds  from  them,  why  does  he  not  tell  us  where 
machines  can  be  obtained  that  are  not  equipped  with 
such  feeds?  I  am  certain  many  read  of  the  Amencan 
Machinist  would  appreciate  this  information- 
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Handy  Tap  for  Long  Holes 
By  Miles  Smith 

In  the  sketch  I  have  given  an  idea  of  a  tap  which 
will  be  of  advantage  in  tapping  long  holes  either  by  hand 
or  machine.  The  principal  advantage  is  that  the  tap 
cannot  clog  with  chips,  and  thus  broken  taps  are  rare. 

The  method  of  its  making  can  best  be  explained  by 
sticking  to  the  details  of  the  sketch.     First  turn  up  a 

jig.  The  cover  B  is  then  closed  and  locked  in  place  by 
means  of  the  knurled-headed  pin  D.  The  threaded 
clamping  bushings  E,  having  the  proper  sized  holes 
for  drilling,  are  then  screwed  down  clamping  the  pro- 

B     A 

K 
TAP  FOR  LONG  HOLES 

blank,  making  the  diameter  A  the  diameter  of  the  tap 

drill.  Carrj'  this  diameter  to  B,  or  from  J  to  1  in.,  ac- 
cording to  your  own  views  of  the  necessary  length  of  a 

pilot.  Next  turn  the  opposite  end  or  from  C  to  D  to 
the  outside  diameter  of  the  tap  required,  making  the 
distance  C  to  D  from  2  to  2J  in.,  according  to  the  length 
of  hole  to  be  tapped.  Then  turn  the  length  CB,  carrying 
the  taper  necessary  to  reduce  from  the  diameter  C  to 
the  diameter  B,  the  length  to  be  determined  to  suit  the 
work  in  hand,  being  mindful  that  the  longer  the  tap  the 
easier  the  work  will  be  done,  especially  if  a  machine  is 
used.  Next  thread  the  entire  length  from  B.  Do  not 
flute,  but  after  the  blank  is  threaded  mill  away  half  of 
the  tap  from  B  to  C;  machine  whatever  head  is  desired 
and  harden.  The  greatest  care  should  be  taken  to  insure 
milling  the  blank  exactly  to  the  center  line. 

If  these  instructions  are  followed  you  will  find  a  tool 
which  will  do  its  work  easily  and  speedily  with  the  most 
inexperienced  operator. 

A  Built-Up  Drill  Jig  for  Small  Castings 
By  M.  H.  Chase 

We  had  several  thousand  small  bronze  castings,  such 
as  shown  in  the  sketch,  to  drill,  this  being  the  only 
machining  required,  but  the  holes  were  required  to  be 
accurately  spaced  with  relation  to  each  other  to  make 
them  interchangeable.  The  job  had  to  be  got  out  in  a 
hurry,  so  we  built  up  the  jig  from  some  machinery 
steel  we  had  in  stock  instead  of  waiting  for  patterns 
and  castings. 

The  jig  consists  of  the  built-up  body  A  to  which  is 
fastened  the  hinged  cover  B.  The  casting  is  put  in 
the  jig  and  the  thumbscrew  C  screwed  up,  clamping  the 
web  of  the  casting  against  the  back  wall  inside  the 

A  SIMPLE  DRILL  JIG 

jecting  feet  against  the  nest  of  the  jig,  acting  as  drill 
bushings  and  clamps  at  the  same  time. 

In  the  front  of  the  jig  are  two  plain  bushings  for 
drilling  the  0.11?  in.  holes,  which  are  drilled  by  turning 
the  jig  on  its  side.   The  cost,  including  material,  is  $24. 

Punch  and  Die  for  Stamping  Balls  for 
Sheet  Metal 
By  S.  B.  Royal 

In  drawing  a  half  ball,  as  shown  at  A  in  the  cut, 
of  thin  .Tfold-plate  stock  the  die  must  conform  to  the 
contour  of  the  punch  in  order  to  iron  out  the  stock  and 

produce  a  surface  capable  of  taking  a  fine  fini.sh.  If  a 
ball-shaped  punch  is  used  with  a  plain  die,  as  shown 
at  B  the  same  shape  will  be  produced,  but  the  metal  will 
have  a  rough,  pitted  surface.  By  using  a  punch  and  die 
as  shown  at  C  the  metal  will  be  ironed  out  smooth  and 

will  take  a  mirror-like  polish. 
Ordinarily  to  make  a  punch  and  die  of  this  type  re- 

quires a  toolmaker  of  above  average  skill,  as  both  punch 
and  die  must  be  perfect  hemispheres  and  differ  in 
radius  by  the  thickness  of  the  metal  to  be  used.  For 
this  reason  they  cannot  be  fitted  by  the  usual  process. 

A  method  which  will  enable  anyone  of  ordinary  skill 
to  make  them  is  here  described.  A  bar  of  tool  steel 
is  turned  to  the  exact  radius  of  the  die.  A  disk  is  then 
cut  off  this  about  ,V;  in.  thick  and  mounted  in  a  holder 

as  shown  at  D.  The  edges  are  beveled  both  ways,  mak- 
ing an  end  mill  which  has  a  truly  semicircular  cutting 

edge.  In  beveling  care  must  be  taken  not  to  file  so  far 

as  to  destroy  the  contour. 
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The  mill  for  the  punch  is  made,  as  shown  at  E,  by 
boring  a  hole  equal  in  radius  to  the  required  punch  in 
a  thin  piece  of  steel,  and  after  filing  proper  clearance 
on  the  edge  mounting  the  piece  in  the  holder. 

These  mills  are  accurate,  are  easily  made,  and  will 
stand  up  for  making  several  punches  and  dies.  If  a 
large  quantity   is   required   it   is  advisable  to  make   a 

TOOLS   FOR   STAMPING   BALLS 

master  convex  mill  in  the  same  manner  for  producing  a 
number  of  working  concave  mills,  and  likewise  a  master 
concave  mill  to  make  the  working  convex  mils. 

[We  are  under  the  impression  that  tools  made  in  this 

manner  would  not  produce  a  "truly  semicircular"  con- 
tour unless  the  cutting  edges  were  filed  back  so  that 

both  would  lie  on  the  center  line.  In  this  condition  the 

cutter  would  be  infinitely  thin  at  the  center  and  diffi- 
culty would  be  experienced  in  making  this  point  con- 
form to  the  desired  contour. — Editor] 

A  Double  Blanking  and  Drawing  Die 
By  G.  R.  Smith 

The  press  toois  used  in  the  manufacture  of  the  cap 
shown  in  Fig.  1  may  be  of  interest  to  the  readers  of 
the  American  Machinist  inasmuch  as  it  is  rather  an 

unusual  and  difficult  form  to  produce  in  one  operation. 
This  shell  was  formerly  made  in  two  operations,  but 
with  the  present  tools  it  is  made  in  one  operation  on  a 

single-action  press  from  strip  stock  in  rolls,  the  pro- 
duction being  about  2000  an  hour.  The  tools  are  shown 

in  Fig.  2. 

The  shell  is  blanked  with  the  tool-steel  ring  A  set  in 
the  punch  and  the  tool-steel  ring  B  in  the  die.  After 
the  blank  is  cut  from  the  stock  and  held,  slightly  bent, 
in  the  die  the  center  is  cut  out  by  the  punch  C  and  die 
ring  D.  The  draw  then  takes  place  over  ring  E,  the  top 
of  which  is  the  same  radius  as  the  finished  shell. 

The  pressure  ring  F,  which  also  acts  as  a  stripper. 

rides  on  four  pins  which  pass  down  through  the  die 
block  and  rest  on  the  machine-steel  plate  G  on  top  of  the 
rubber  bumper  H. 

The  pressure  supplied  by  the  bumper  is  regulated  to 
suit  conditions  by  a  nut  in  the  center  bolt  that  holds 
the  bumper  in  place.  The  punch  C  is  held  in  position 
by  fillister-head  machine  screws  sunk  in  the  die  block. 

The  punch  /  is  made  of  cast  iron,  with  the  tool-steel 
rings  A  and  D  screwed  into  position  and  held  by  blind 
setscrews.  The  radius  on  ring  A  draws  the  outside,  and 
the  radius  on  ring  D  the  inside  of  the  shell.  The  knock- 

out shown  at  ,7  is  a  steel  spider  having  four  arms,  from 
the  ends  of  which  pins  pass  to  the  knockout  ring.  These 
pins  are  shouldered  and  screw  into  both  the  knockout 
ring  and  the  end  of  the  spider  arms.  The  spider  is 
pinned  in  position  to  the  central  knockout  rod  which 
carries  at  its  bottom  end  a  steel  plate  which  serves  to 
knockout  the  scrap  cut  from  the  center  of  the  shell  at 
the  same  time  the  shell  itself  is  removed. 
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FIGS.  1  AND  2. 

FIGZ 
THE  WORK  AND  THE  TOOLS 

In  shops  where  compressed  air  is  available  it  may  be 
used  to  separate  these  scrap  centers  from  the  finished 
shells.  At  the  top  end  of  the  central  knockout  rod  is 
a  small  nut  which  engages  the  knockout  bar  of  the 
press,  relieving  the  rod  of  wear.  \ 

These  shells  are  made  from  0.015-in.  stock,  both  brass 
and  steel.  The  press  used  is  a  single-action  2-in.  stroke 
Bliss  No.  21  straight  drive,  with  back  knockout. 

A  Two-Position  Milling  Fixture 
By  G.  R.  Richards 

According  to  the  article  entitled  "A  Two-Position 
Milling  Fixture"  on  page  772,  Vol.  49,  of  the  American 
Machinist  Mr.  Fenaux  would  seem  to  be  wasting  a  per- 

fectly good  milling  machine,  probably  a  5-in.  automatic, 
judging  by  the  size  of  the  work. 

The  table  T-slot  in  this  machine  is  I  in.  wide  and  if 
the  drawing  is  in  proportion  the  head  of  the  work  being 
milled  is  about  5  in.  and  the  shank  about  J  in.  in  diam- 

eter. It  is  these  approximate  dimensions  which  make 
me  think  the  smallest  machine,  a  5  in.,  is  used. 
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If  the  fixture  was  designed  as  in  the  sketch  here 
shown  to  hold  two  pieces  it  would  be  unnecessary  to  run 
the  machine  two  complete  cycles  to  complete  one  piece 
as  one  would  be  sufficient. 

For  the  benefit  of  those  who  are  unfamiliar  with  this 
machine  it  may  be  said  that  the  table  is  operated  and 
fed  by  a  barrel  cam  which  makes  one  complete  revolution 
for  each  forward  and  return  movement  of  the  table,  and, 

;   ADJUSTABLE  COLLt/f 

,t       K       .  It 

_
^
 

IMPROVED    TWO-POSITION    MILLING    FIXTURE 

as  Mr.  Fenaux  says,  it  is  necessary  to  trip  the  starting 
lever  twice  for  each  piece,  as  the  table,  after  completing 

the  cut,  returns  to  the  starting  point  and  stops  auto- 
matically. 

A  fixture  designed  as  shown  would  be  also  more  rigid 
because  closer  to  the  table  and  because  every  movable 
and  sliding  part  is  clamped  tight. 

The  adjustment  for  height  on  the  right-hand  side 
makes  it  unnecessary  to  grind  cutter  A  to  an  exact 
diameter  and  would  also  prolong  the  life  of  the  center 
side  mills  B  used  for  squaring  the  head,  as  the  single 
cutter  shown  by  Mr.  Fenaux  does  double  duty  and  any 
reduction  in  width  due  to  grinding  makes  it  worthless. 

Incidentally  it  would  be  interesting  to  know  what 
the  material  is,  as  a  3-in.-per-minute  feed  is  faster  than 
is  ordinarily  taken. — [The  suggestion  in  the  foregoing 
letter  is  a  good  one  inasmuch  as  by  its  provisions  each 
machine  would  turn  out  nearly  twice  the  amount  of  work 
as  it  would  with  the  fixture  described  by  Mr.  Fenaux, 
but  it  apparently  does  away  with  the  indexing  feature 
of  the  former  and  is  not  therefore  a  just  criticism  of 
it, — Editor.] 

Die  for  Forming  Small  Blanks 
By  John  Teckeer 

tA  set  of  dies  to  form  the  piece  shown  in  Fig.  1  w
as 

required  to  be  used  in  the  usual  type  of  small  jewelry- 
manufacturing  press.  Limited  space  prevented  using 
the  usual  type  of  die  with  sliding  plunger  to  form  the 
upper  bend,  so  a  novel  and  original  scheme  shown  in 
Fig.  2  was  used  effectively  on  the  second  bending  die. 
This  consisted  of  a  roll  attached  with  springs  to  the 
punch  and  operated  by  inclined  planes  attached  to  the 
die.  In  order  that  this  roll  should  not  be  subject  to  too 

great  stress  the  die  was  made  to  strike  hard  on  the  bot- 
tom at  the  time  the  roll  reached  its  proper  location, 

therefore  the  die  bottom  takes  the  shock  of  impact  and 

the  roll  simply  finishes  looping  in  position  the  radius 
on  the  upper  end  of  the  blank. 

On  the  second-operation  die  it  will  be  noticed  that  one 
side  is  cut  away  tangent  to  the  side  of  the  plunger,  thus 
the  end  already  formed  in  the  first  operation  is  allowed 
to  bend  at  right  angles  without  interference. 

The  distance  0.325  in.  from  the  center  of  the  0.19  in. 
radius  to  the  bottom  of  the  punch  necessarily  means  that 
the  corresponding  distance  on  the  die  would  be  0.365 
as  the  stock  is  0.04  in.  thick.  We  then  make  the  depth 
of  the  die  0.490,  as  shown,  which  leaves  0.125  in.  above 
the  center  line  and  which  is  sufficient  for  a  V^-in.  radius 

Two  Orasshopper  Sprinqs.  Tenzicn  to 
thrust  Ml  back  in  first  msition 

HfQ/S'      ' 

\      J 

1        cv^ 

Where  Poll  First  strikes 

Roll  in  Final  Fbsltk>n     J-^"^ 

Roll 
ToohSfeel, 

harden 

jS 
Fr^^ 

FIG.  I 

The  Plunger  must  bump  hare/ 
here  before /foil  is  in  final  Position 

riG.E 
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over  which  the  metal  must  draw,  and  a  I'g-in.  straight. 
At  this  moment  the  roll,  traveling  down  the  inclined 
planes,  picks  up  the  end  of  the  the  blank  and  curls  in  the 
0.100-in.  radius,  reaching  its  final  position  as  the 
plunger  bottoms  hard  on  the  surface  below  it. 

The  method  used  in  laying  out  the  die  may  be  new 
to  some.  The  punch  is  first  carefully  finished  and  the 
die  laid  out  from  it  by  using  a  scriber  made  of  drill  rod 
the  diameter  of  which  is  twice  the  thickness  of  the  blank. 
This  is  pointed  central  and  rolled  over  the  outline  of  the 
already  finished  punch. 

Daily  Time  Card  for  Small  Shops 
By  V.  C.  Bowser 

I  have  used  the  style  of  daily  time  card  shown  in  a 
small  jobbing  and  repair  shop.  It  has  proved  the  most 

satisfactory  of  any  I  have  used.  With  a  minute's  study 
it  explains  itself. 

DAI  LY   TIME   CARD 
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Concerning  Informal  War  Contracts 
READERS  of  the  American  Machinist  who  are 

vitally  concerned  in  the  validation  of  informal  war 
contracts  will  be  interested  in  the  statement  of  Joseph 

H.  Defrees,  chairman  of  the  war-service  executive 
committee  of  American  industries. 

Mr.  Defrees'  statement  was  called  forth  by  the  delay 
in  Congress  in  getting  the  proposed  legislation  through, 
and  more  especially  by  the  insertion  by  the  Senate 
Military  Affairs  Committee  of  a  provision  giving  the 
Government  the  right  of  appeal  through  the  Department 

of  Justice  from  the  War  Department's  decisions  respect- 
ing the  contracts.     Mr.  Defrees'  statement  follows : 

A  Substitute  for  the  Dent  Bill 

"The  Senate  Committee  on  Military  Affairs  has  re- 
ported out  as  an  amendment  and  substitute  for  the 

Dent  Bill  (H.  R.  13,274),  the  War  Industries  Board 
bill,  to  which  was  added  a  section  giving  the  right  of 

appeal  from  the  decisions  of  the*  War  Department  to 
both  the  contractor  interested  and  to  the  Department 

of  Justice  to  a  commission  to  be  composed  of  one  repre- 
sentative of  the  War  Department,  one  representative  of 

the  Department  of  Justice  and  one  representative  of  the 
business  interests  of  the  country. 

"There  is  also  included  in  the  substitute  bill  a  section 
providing  that  in  all  instances  where  no  affidavit  is 
obtained  from  the  officers  of  the  War  Department  who 
had  to  do  with  the  making  of  the  contract  stating  that 
they  were  not  interested  directly  or  indirectly  on  the 
side  of  the  contractor  in  respect  to  the  contract  such 
contracts  cannot  be  settled  by  the  Secretary  of  War, 
but  that  they  shall  go  at  once  to  be  settled  by  the 
Appeals  Commission. 

Substitute  Bill  the  Best  So  Far 

"This  substitute  bill  would  be  of  all  the  bills  proposed 
the  best  bill,  from  the  standpoint  of  both  the  public 
and  the  industrial  interests  whose  patriotism  caused 
them  to  proceed  with  necessary  war  work  without 

awaiting  formal  contracts,  if  the  provision  giving  ap- 
peal by  the  Department  of  Justice  from  the  War  De- 

partment's decisions  were  eliminated.  It  affords  to  the 
War  Department  the  necessary  powers  to  enable  it  to 
carry  out  its  engagements  with  industry  and  would 
permit  it  to  do  that  speedily  except  for  the  right  of 
appeal  of  the  Department  of  Justice. 

"Speed  in  payment  of  the  industries  which  did  war 
work  is  absolutely  vital  in  order  that  the  industries 
may  have  use  of  their  capital  and  thus  employ  the 
labor  of  the  country  and  assist  in  preventing  a  bread 
line.  Already  the  newspapers  are  carrying  stories  of 
unemployment,  and  it  is  clear  that  the  situation  will 
grow  worse  unless  the  industries  which  have  been  doing 
war  work  can  receive  payment  from  the  Government  so 
that  they  can  immediately  go  back  to  peace  production. 

"The  appeals  clause  referred  to  opens  the  way  not 
only  to  delay  payment  on  informal  contracts,  but  on 
formal  contracts  as  well,  of  which  the  War  Department 
now  has  full  jurisdiction  and  which  are  being  settled. 

"The  right  of  one  department  of  the  Government  to 
appeal  from  the  decisions  of  another  is  an  anomaly  in 
the  history  of  legislation.  Such  a  provision,  if  it  were 
incorporated  in  the  legislation  as  finally  passed,  would 

prevent  the  expeditious  relief  essential.  The  Depart- 
ment of  Justice  would  feel  that  the  right  cast  upon  it 

would  be  a  duty,  and  it  would  have  to  organize  forces 
to  enable  it  to  become  advised  and  to  pass  judgment 

upon  all  the  details  in  respect  'o  each  contract  up  for 
settlement  that  it  might  be  able  to  ascertain  which 
decisions  of  the  War  Department  it  should  appeal.  This 
could  mean  nothing  other  than  intolerable  and  endless 
delay  and  disaster,  because  in  few  cases  could  it  make 
such  investigation  in  the  30  days  allowed  for  appeal, 
and  it  would  feel  constrained  to  appeal  every  case  in 
order  that  sufficient  time  could  be  allowed  for  it  to 
make  its  investigation. 

Appeal  by  Department  of  Justice  Unnecessary 

"There  can  be  no  reason  for  retaining  the  right  of 
appeal  in  the  bill  except  the  feeling  that  there  might 
be  some  cases  in  which  some  of  the  civilians  who  have 
been  operating  as  officers  of  the  War  Department  may 
at  the  time  of  letting  the  contract  or  at  the  time 
of  settlement  have  been  interested  in  some  manner  with 
the  contractor.  This  reason  is  not  substantial,  however, 
because  under  section  3  of  the  bill  there  must  be  definite 
evidence  that  no  such  interest  on  the  part  of  the  office 
making  or  settling  the  contract  exists  before  the  War 

Department  has  the  right  to  proceed.  The  section  re- 
quiring this  evidence  provides  that  if  the  evidence  is 

not  forthcoming  all  such  contracts  must  go  immediately 
to  the  Appeals  Commission  to  be  disposed  of.  This 
affords  adequate  protection  to  the  Government  and  to 
the  public,  and  it  is  not  just  that  tens  of  thousands 
of  contracts  should  be  held  up  indefinitely  in  their 
settlement  in  order  to  afford  this  supplementary  and 
entirely  unnecessary  protection  as  provided  in  the  clause 
giving  the  right  of  appeal  to  the  Department  of  Justice, 
especially  when  it  is  recognized  that  the  need  for  such 

protection,  even  if  it  existed  at  all,  could  be  made  neces- 
sary only  in  a  minor  fraction  of  the  great  body  of 

contracts. 

Contractors  Should  Have  Right  to  Appeal 

"Contractors  should  be  given  the  right  of  appeal, 
however,  because  there  could  arise  cr.ses  in  which  a 
manufacturer  who  went  ahead  on  war  work  without  a 
formal  contract  could  be  done  a  great  injustice  by  some 

.  careless  officer  of  the  War  Department.  But  to  give 
the  Department  of  Justice  the  right  of  appeal  from 
the  decisions  of  another  Government  department  is 
absurd  when  the  Government  already  is  protected. 
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"The  committee  which  I  represent  represents  in  turn, 
through  the  War  Service  Committees  of  the  industries, 
substantially  90  per  cent,  of  the  industries  of  the  United 
States,  and  it  is  convinced  that  this  feature  of  the  bill 
as  set  forth  must  be  eliminated  in  order  not  to  defeat 
the  purpose  of  the  legislation,  which  everyone  agrees  is 
necessary  and  which  must  be  so  phrased  as  to  give 

relief  at  the  earliest  possible  day." 
We  Need  a  Strong  Ordnance  Organization 

AS  Peace  Insurance 

It  is  not  necessary  for  us  to  comment  upon  Mr. 

Defrees'  remarks  further  than  to  state  that  reciprocity 
is  a  sound  model  by  which  to  be  guided  and  that  our 
Government  should  give  relief  to  its  contractors  and 

endeavor  to  act  with  the  same  celerity  that  these  con- 
tractors exhibited  in  giving  relief  to  the  Government. 

The  New  Ordnance  Organization 
THE  reorganization  of  the  Ordnance  Department, 

which  is  now  taking  place,  is  designed  to  give  the 
United  States  a  permanent  organization  of  a  kind  in 

keeping  with  both  our  nonmilitary  aims  and  our  pos- 
sible military  necessities. 

The  fact  that  we  are  and  will  continue  to  be  a  peace- 
loving  nation  is  one  of  the  strongest  reasons  for  a 
proper  ordnance  organization.  We  were  peace  loving 
before  the  war,  and  the  handful  of  officers  that  we 
considered  sufficient  to  take  care  of  our  very  limited 
expenditures  for  target  practice  and  maneuvers,  while 

high  in  quality,  were  sadly  lacking  in  quantity — when 
the  emergency  came. 

This  condition  had  to  be,  for  in  the  prewar  days 
the  American  public  had  no  conception  of  the  size  and 
complexity  of  an  adequate  ordnance  organization,  nor 
would  it  have  been  possible  to  obtain  from  Congress  the 

necessary  funds  for  the  maintenance  of  such  an  organi- 
zation. 

Notv  we  know  how  ordnance  requirements  in  war  time 

tax  to  the  utmost  the  energies  of  engineers  and  in- 
dustries. And,  like  Clemenceau  of  France,  while  all  of 

us  desire  the  abolition  of  war  and  wish  the  best  of 
luck  to  the  League  of  Nations  most  of  us  will  be 
reluctant  to  relax  into  a  comfortable  state  of  unpre- 
paredness  until  it  is  demonstrated  that  this  League  of 
Nations  is  actually  going  to  work. 

Soldiers  Can  Be  Obtained  Quickly 
But  Ordnance  Takes  Time 

That  part  of  preparedness  which  is  hardest  to  develop 
in  a  hurry  when  needed  is  the  part  to  set  in  order  first. 

Experience  has  proved  that  you  can  produce  good  fight- 
ing soldiers  in  two  or  three  months,  but  that  it  takes 

a  long  time  to  produce  good  fighting  ordnance.  It  is 
not  so  much  due  to  the  complexity  of  the  individual 
articles  of  ordnance,  although  in  many  cases  these 
things  are  complex  enough,  but  the  delay  lies  in  the 
establishment  of  human  relations — in  the  building  up 

of  personnel  adequate  to  handle  the  complexities  and 
ramifications  of  ordnance  in  war  times.  A  dozen  ord- 

nance officers  cannot  be  familiar  with  the  scope  and 
capabilities  of  5000  manufacturing  plants.  And  this 
acquaintance — in  fact  more  than  acquaintance,  a  perfect 
familiarity  between  the  manufacturer  and  his  engineers 

and  the  ordnance  engineers — is  requisite  for  efficiency 
in  bending  a  nation's  industries  to  war. 

This  new  organization  contemplates  the  development 
of  an  intimate  knowledge  on  the  part  of  ordnance 
engineers  of  the  capabilities  of  American  shops  on  one 
hand  and  on  the  other  an  equally  thorough  knowledge 
on  the  part  of  American  .shops  of  the  requirements 
of  American  ordnance.  It  provides  sufficient  person- 

nel for  the  obtainment  of  these  ends  and  is  built  for 

speed  as  well  as  power — something  that  perhaps  cannat 
be  said  of  the  old  organization. 

New  Organization  Fractional,  Not  Functional 

This  new  organization  divides  ordnance  material  into 
a  number  of  fractional  parts,  such  as  artillery;  trench- 
warfare  material  automatic  arms  and  small  arms;  air- 

craft armament;  tank,  tractor  and  trailers;  artillery 
ammunition,  metal  components;  explosives,  chemicals 
and  loading.  Each  of  these  divisions  is  in  charge  of 
one  man  who  is  responsible  not  only  for  the  design  and 
development  of  his  material  but  for  its  procurement, 
production  and  inspection.  These  division  heads  report 
directly  to  a  chief  of  manufacture,  who  has  not  yet 
been  named  but  who  is  directly  responsible  to  the  Chief 
of  Ordnance.  Each  division  chief  is  specifically  held 
responsible  for  the  final  obtainment  of  material  within  a 
specified  period  as  to  kind,  quality,  quantity,  time  and 
place  of  delivery. 

Administrative  District  Offices  and  Field 
Service  Cared  For 

In  addition  to  the  group  of  divisions  under  the  Chief 
of  Manufacture  this  new  organization  forms  three 
parallel  groups.  The  Chief  of  Administration  has 
charge  of  the  Administration  Division,  which,  as  its 
name  implies,  performs  administrative  functions  for 
the  various  other  divisions.  The  Chief  of  Districts  has 

charge  of  all  matters  relating  to  the  organization,  loca- 
tion and  operation  of  the  ordnance  district  officers. 

The  Chief  of  the  Technical  Staff  approves  all  drawings 
and  specifications,  all  changes  and  passes  upon  all  proof 
tests  of  material.  The  Chief  of  Field  Service  is  in 

charge  of  three  divisions.  The  first  of  these  has  to 
do  with  the  depots,  dumps,  rail  heads,  trains  and  other 
facilities  for  the  handling,  storage  and  delivery  of  am- 

munition. The  second,  the  Maintenance  Division,  is  in 
charge  of  base,  advance  and  other  shops  and  of  the 
repair  and  maintenance  of  equipment  in  the  field.  The 
third,  the  Supply  Division,  has  charge  of  the  base  and 
advance  depots,  rail  heads,  trains  and  storage  for  all 
ordnance  material  other  than  ammunition. 

Gage  Obtainment  Needs  Special  Attention 

This  organization  appears  to  be  very  admirably 
planned,  combining  as  it  does  the  possibilities  for  rapid 

expansion  of  personnel  if  needed,  with  a  logical  sub- 
division of  duties,  each  of  which  is  performed  by  a 

man  who  is  provided  with  all  necessary  authority  and 
held  accountable  for  results.  The  one  suggestion  that 
it  seems  advisable  to  make  for  the  improvement  of 
this  organization  is  the  similar  centralization  of  gage 
work  under  one  division  chief.  The  obtainment  of 

gages  for  war  work  is  of  such  primary  importance  that 
it  should  not  be  classified  as  a  minor  function  of  several 

divisions. 



224 AMERICAN     MACHINIST Vol  50,  No.  5 

Work  of  War  Committee  of  Technical  Societies 

The  invaluable  advisory  work  of  the  War  Com- 
mittee of  Technical  Societies,  just  dissolved,  is 

little  realized  by  the  country  at  large.  Some  idea 
of  what  luas  accomplished,  may  be  gleaned  from 
the  statement  that  the  committee  passed  on  more 
than  110,000  ideas,  suggestions  and  inventions. 
The  work  of  the  committee  is  to  be  carried  on 
by  the  various  engineering  societies  individually. 

THE  War  Committee  of  Technical  Societies,  which 
has  been  operating  in  close  cooperation  with  the 
Naval  Consulting  Board  and  with  the  General 

Staff  of  the  Army,  has  had  its  work  brought  to  an  end 
by  the  termination  of  the  war  and  ceased  to  exist  on 

Dec.  31.  To  understand  fully  the  history  of  this  com- 
mittee it  is  necessary  to  go  back  to  the  creation  of  the 

Engineering  Council  by  the  American  Society  of  Civil 
Engineers,  the  American  Institute  of  Mining  Engineers, 
the  American  Society  of  Mechanical  Engineers,  the 
American  Institute  of  Electrical  Engineers  and  the 
United  Engineering  Society,  which  is  described  in  the 
bylaws  of  the  United  Engineering  Society  as  follows: 

In  order  to  provide  for  convenient  cooperation  between 
the  four  Founder  Societies,  for  the  proper  consideration  of 
questions  of  general  interest  to  engineers  and  to  the  pub- 

lic, and  to  provide  the  means  of  united  action  upon  questions 
of  common  concern  to  engineers,  the  United  Engineering 
Society  shall,  in  addition  to  its  other  activities  and  entirely 
separate  therefrom,  establish  and  maintain  a  department  to 
be  known  as  the  Engineering  Council  .  .  .  (Par.  116). 

The  council  may  speak  authoritatively  for  all  member  so- 
cieties on  all  public  questions  of  a  common  interest  or  con- 

cern to  engineers,  unless  objection  be  made  by  a  majority 
of  the  representatives  present  of  one  of  the  Founder  So- 

cieties or  by  one-fourth  of  the  representatives  present  and voting. 

When  war  was  declared  the  engineering  and  tech- 
nical men  of  this  country  who  by  reason  of  age  or 

business  restrictions  were  unable  to  go  to  the  front 
began  to  insist  that  some  means  be  offered  by  which 
they  could  assist  the  Government  in  the  study  and 

prosecution  of  war  problems.  ■  This  feeling,  after  con- 
siderable agitation,  resulted  in  the  organization  by  the 

Engineering  Council  of  the  War  Committee  of  Tech- 
nical Societies  at  meetings  held  on  June  27  and  July 

13,  1917.  The  functions  of  this  committee,  as  defined 
by  the  officers  of  the  Council  in  their  published  an- 

nouncement, were  as  follows: 
To  assist  any  organization  in  Washington,  such  as,  for 

instance,  the  Council  of  National  Defense,  the  National 
Research  Council,  and  the  Naval  Consulting  Board,  in  any 
way  in  which  it  can  bring  to  the  attention  of  the  engineers 
of  the  country  the  necessity  for  thought  and  help  in  the 
numerous  problems  that  arise  in  the  prosecution  of  the  war. 

Membership  Not  Restricted  to  the   Four 
Great  Societies 

That  the  War  Committee  should  cover  as  broad  a 
field  as  possible  and  afford  full  facilities  to  the  tech- 

nical men  of  this  country  to  utilize  their  inventive  talent 
for  the  benefit  of  the  Government  membership  in  this 
committee  was  not  restricted  to  the  four  great  national 
societies,  but  other  technical  organizations  were  invited 
to  join,  with  the  result  that  the  committee  now  consists 
of  two  members  from  each  of  the  following  societies: 

The  American  Institute  of  Electrical  Engineers,  the 
American  Society  of  Civil  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the  American  Insti- 

tute of  Mining  Engineers,  the  American  Electro- 
Chemical  Society,  the  Mining  and  Metallurgical  Society 
of  America,  the  Illuminating  Engineering  Society,  the 
American  Gas  Institute,  the  American  Society  of  Re- 

frigerating Engineers,  the  American  Institute  of  Chem- 
ical Engineers,  the  Society  of  Automotive  Engineers 

and  the  American  Society  of  Heating  and  Ventilating 
Engineers.  The  American  Chemical  Society  also  coop- 

erated, and  the  officials  of  the  committee  were  as 
follows:  Chairman,  D.  W.  Brunton;  vice  chairman, 
Edmund  B.  Kirby;  secretary,  Capt.  Lloyd  N.  Scott; 
treasurer,  Preston  S.  Millar. 

Chairman's  Report 

The  chairman's  report  of  the  activities  of  the  com- 
mittee states  that  when  the  War  Committee  was  first 

organized  on  June  27,  1917,  its  membership  consisted 
of  two  delegates  from  each  of  the  four  Founder  Socie- 

ties. Harold  W.  Buck  was  chosen  as  its  chairman,  and 
remained  in  office  until  pressure  of  private  business 
compelled  him  to  resign  on  Sept.  24,  1917.  The  present 
chairman  was  then  elected,  and  as  he  was  an.xious  to 

"do  his  bit"  and  was  too  old  to  go  to  the  front  he  has 
devoted  his  entire  time  and  attention  to  the  work  of  the 
committee  since  that  date. 

Finding  that  the  appropriations  from  the  Engineering 
Council  were  too  small  to  enable  us  to  work  efficiently, 
continues  the  chairman,  we  accepted  an  offer  from  the 
Naval  Consulting  Board  on  Oct.  2,  1917,  by  which  we 
agreed  to  cooperate  with  officials  of  the  board,  they  to 
provide  us  with  an  office,  telephone  service  and  postal 
privileges.  This  arrangement  has  operated  most  satis- 

factorily, and  under  it  the  two  bodies  were  able  to  put 

out  a  bulletin  on  "The  Enemy  Submarine"  and  later 
one  o"  "Problems  of  Aeroplane  Improvement."  The 
printing,  mailing  and  other  expenses  incidental  to  the 
sending  out  of  these  bulletins  were  provided  for  by 
the  Naval  Consulting  Board  appropriation  and  approved 

by  the  Navy  Department. 

Value  of  the  Bulletii^ 

These  bulletins  in  a  measure  achieved  the  desired  re- 

sults, as  they  placed  before  the  engineers  of  this  coun- 
try in  concrete  form  some  of  the  requirements  in  both 

the  submarine  and  aircraft  branches  of  the  service  and 
brought  to  the  War  Committee  and  the  Naval  Consult- 

ing Board  a  much  better  class  of  suggestions,  ideas  and 
inventions  than  they  had  before  been  receiving.  Dur- 

ing the  prosecution  of  the  war  new  problems  of  all  kinds 
were  constantly  coming  up  in  both  the  Army  and  Navy, 
but  it  was  found  extremely  difficult  for  us  to  obtain 
these  at  long  range. 

With  the  erection  and  occupancy  of  the  new  Navy 
Building  space  was  provided  for  the  office  of  the  Naval 
Consulting  Board,  consisting  of  the  resident  member, 
who  is  also  chairman  of  the  War  Committee,  and  a  staff 
of  examiners,  which  office  was  directly  connected  with 
the  office  of  the  Secretary  of  the  Navy..  In  this  office  space 
was  also  provided  for  the  work  of  the  War  Committee 
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of  Technical  Societies.  This  has  resulted  in  the  con- 
centration of  all  work  in  connection  with  the  Navy  De- 

partment and  has  brought  the  committee  in  much  closer 
touch  with  service  officials. 
The  first  necessity  in  successfully  maintaining  an 

office  at  Washington  was  a  capable  secretary,  but  owing 
to  the  high  cost  of  living  in  that  city  we  were  unable 
to  find  anyone  with  the  necessary  qualifications  for  this 

important  office  who  was  willing  to  volunteer  his  serv- 
ices. At  this  juncture  the  General  Staff  of  the  Army 

offered  to  aid  us  by  appointing  a  liaison  officer  who 
should  be  free  to  devote  half  his  time  to  War  Commit- 

tee work. 
After  due  consultation  with  the  chairman  and  the 

secretary  of  the  Engineering  Council  this  offer  was  ac- 
cepted, and  Capt  Lloyd  N.  Scott  of  the  Inventions  Sec- 

tion of  the  General  Staff  was  appointed  liaison  officer 
to  the  War  Committee,  and  at  a  meeting  of  the  board 
held  in  New  York  on  Sept.  10  he  was  elected  secretary. 
This  arrangement  has  proved  most  satisfactory  to  the 
Army,  the  Naval  Consulting  Board,  and  the  War  Com- 

mittee, as  Captain  Scott  is  a  staff  officer  with  a  wide  ex- 
perience in  engineering  and  business  undertakings, 

which,  combined  with  forcefulness  and  tact,  has  made 
it  possible  for  him  to  achieve  wonderful  results  under 
conditions  such  as  now  exist  in  Washington. 

War  Problems  Classified 

The  war  problems  received  from  the  Army  and  Navy 
may  be  grouped  into  three  classes:  (a)  Those  which 
are  suitable  for  general  distribution  to  our  members  by 
means  of  bulletins  and  letters;  (b)  semiconfidential 
problems  which  are  sent  to  selected  individuals  and 
groups  of  inventors  who  are  known  to  be  interested  in 
that  particular  class  of  work;  (c)  strictly  confidential 

problems,  the  solution  of  which  requires  the  highest  or- 
der of  technical  information  and  which  can  be  sent  only 

to  carefully  selected  scientists  and  prominent  inventors 
whose  life  study  has  fitted  them  for  the  work  in  hand. 

These  problems  are  always  mailed  in  double  en- 
velopes, the  outer  one  giving  no  trace  of  its  contents,  and 

the  inner  envelope  marked  "private  and  confidential." 
At  present  the  outstanding  problems  in  Class  C  re- 

late principally  to  submarine  detection  devices,  aeroplane 
instruments,  especially  those  required  in  cloud  and 
night  flying,  and  liaison  devices  for  communication  be- 

tween the  advancing  front  of  an  army  and  the  artillery 
protecting  them  at  the  rear. 

The  War  Committee,  in  sending  out  both  bulletins  and 
letters,  requested  our  members  to  forward  all  ideas, 
suggestions  and  inventions  on  naval  warfare  to  the 

Naval  Consulting  Board,  and  on  land  warfare  to  the  in- 
ventions section  of  the  General  Staff.  The  material  re- 

ceived in  response  to  our  bulletins  and  letters  ranged 

from  aeroplane  supercharges  and  fuel  for  high-altitude 
flying,  down  to  submarine  detectors  and  depth  bombs; 

from  long  range  guns  to  trench  knives;  from  observa- 
tion balloons  to  tunneling  machines,  and  from  cater- 

pillar tanks  to  radium  sights. 
Up  to  date  more  than  110,000  ideas,  suggestions  and 

inventions  have  been  received  and  passed  upon  by  the 
Navy  Department  and  the  Naval  Consulting  Board, 
either  separately  or  conjointly,  and  the  Inventions  Sec- 

tion of  the  General  Staff,  which  is  a  much  younger  or- 

ganization, has  already  handled  over  25,000.  The  crest  of 
the  inventions  wave  for  the  Navy  Department  and  the 
Naval  Consulting  Board  was  reached  in  the  early  months 
of  the  war  when  the  receipts  amounted  to  as  high  as  600 
a  day,  and  that  of  the  Inventions  Section  of  the  Army 
in  July  last  when  they  received  124  a  day.  All  the 
material  received  by  both  organizations  is  subjected  to 
careful  study  and  consideration  by  specialists,  and  those 
inventions  deemed  to  have  merit  are  immediately  sent 
to  the  department  of  the  Army  or  Navy  where  they  can 
be  most  readily  utilized. 

Classes  of  Inventions 

Inventions  as  received  by  the  Naval  Consulting  Board 
and  Inventions  Section  of  the  Army  may  be  roughly  di- 

vided into  four  classes:  (1)  Those  which  have  no  in- 
trinsic or  suggestive  value;  (2)  those  which,  though 

having  no  real  value  in  themselves,  suggest  new  lines 
of  thought  and  investigation;  (3)  inventions  which  have 
considerable  promise,  but  are  not  yet  developed  to  a  point 
where  it  is  possible  to  pass  judgment  on  them,  and  (4) 
inventions  which  are  sufficiently  perfected  so  that  they 
can  be  investigated  and  tested. 

Ample  facilities  for  testing  inventions  of  the  fourth 
class  are  now  provided  by  the  Bureau  of  Standards  and 
Bureau  of  Mines  in  Washington.  The  ideas,  sugges- 

tions and  inventions  belonging  to  classes  2  and  3  are, 
of  course,  much  more  numerous  than  those  of  Class  4, 
and  the  necessity  of  providing  some  means  of  solving 
problems  and  developing  inventions  has  long  been  ap- 

parent. In  many  instances  the  inventors  have  neither 
the  funds,  scientific  knowledge  nor  mechanical  skill  to 
perfect  their  own  inventions,  hence  aid  in  each  of  these 
directions  is  necessary  so  that  the  country  may  reap  the 
full  benefit  of  the  originality  of  its  citizens. 

In  its  financial  relations  the  committee  has  been  sin- 
gularly fortunate,  as  owing  to  the  generous  support 

given  by  the  Navy  Department,  the  Naval  Consulting 
Board  and  the  Inventions  Section  of  the  General  Staff 
it  has  expended  only  $1843  of  the  $4700  appropriated 

by  the  Engineering  Council,  and  all  of  the  funds  con- 
tributed by  organizations  not  included  in  the  four 

Founder  Societies  are  still  intact  in  the  hands  of  the 
treasurer. 

Danger  of  Lack  of  Engineer  Officers 

The  Great  War,  which  has  just  been  brought  to  such 
a  glorious  conclusion,  has  given  us  all  a  realization  of 

the  dangers  of  inadequate  preparation  for  national  de- 
fense. In  no  department  has  this  been  felt  so  severely 

as  in  the  scarcity  of  engineering  officers  and  the  igno- 
rance of  military  affairs  on  the  part  of  those  that  were 

obtainable.  To  benefit  by  past  experience  we  must  in- 
sist that  in  every  engineering  school  the  students  are 

given  thorough  military  training.  The  last  war  and 

the  wars  in  future  will  be  engineers'  wars,  and  it  is  to 
the  engineers  that  the  country  must  look  for  officers  to 
supplement  the  efficient,  highly  trained  but  numerically 

inadequate  supply  graduated  from  West  Point  and  An- 

napolis. Now  that  the  war  is  over  the  Government  can  scarce- 

ly expect  continuous  volunteer  service  from  our  mem- 
bers, and  after  consultation  with  all  of  the  parties  at 

interest  it  has  been  decided  that  though  the  engineers 



AMERICAN     MACHINIST Vol.  50,  No.  5 

sf  this  country  still  maintain  their  readiness  to  assist 
the  Government  in  every  possible  way  it  will  be  more 
economical  and  convenient  for  the  Army  and  Navy  to 
function  with  the  members  of  the  societies  which  united 
to  form  the  War  Committee  of  Technical  Societies 

through  the  secretaries  of  these  organizations.  For 
this  reason  the  Engineering  Council  has  asked  that  the 
committee  be  dissolved  on  Dec.  31,  at  which  time  our 
appropriations  will  cease. 

Lists  of  the  officials  and  membership  of  the  societies 
included  in  the  War  Committee  have  been  filed  with 
the  War  and  Navy  departments,  and  their  officials  have 

been  requested  to  continue  the  work  which  has  hereto- 
fore been  carried  on  by  the  War  Committee  of  Tech- 
nical Societies  through  the  secretaries  of  these  different 

organizations,  an  arrangement  which  I  have  no  doubt 
will  prove  extremely  satisfactory  to  all  concerned. 

Pipe  Dreams  of  a  Tramp  Machinist — 
Why  the  Super  Drove  Slowly 

By  Glenn  Quharity 

Tom  was  master  mechanic  of  a  fair-sized  manufac- 
turing plant  in  a  small  Middle-Western  tovm  located 

about  30  miles  distant  from  the  Great  City. 

Tom  was  a  thrifty  fellow — owned  his  own  little  home 

where  he,  the  wife  and  kiddies  lived  "happily  ever  after" 
and  where  he  spent  many  contented  hours  when  his 

day's  work  was  done  puttering  around  the  house,  putting 
a  few  bricks  on  the  chimney  where  the  old  mortar  had 
worked  loose  or  new  boards  in  the  veranda  flooring 
where  Jr.  had  chopped  a  hole  with  his  Christmas  hatchet, 
and  doing  all  such  necessary  and  unnecessary  jobs  as 
fall  to  the  lot  of  men  who  have  a  house  of  their  own  and 
enjoy  living  in  it. 

Just  at  the  season  of  which  I  write  Tom  was  en- 
gaged during  his  spare  time  in  putting  a  new  window 

in  the  living  room  to  let  in  more  of  the  morning  sun. 
Late  one  Saturday  afternoon  he  might  have  been  seen 

coming  out  of  the  principal  hardware  store  of  the  dis- 
tant city  and  heading  up  the  street  in  the  direction  of 

the  railroad  station,  carrying  gingerly  under  his  arm  a 
long,  flat  package  wrapped  up  in  brown  paper. 

As  Tom  was  nearing  the  station  a  "long,  low,  rakish 
craft"  came  droning  up  behind  and  stopped  abreast  of 
him.  It  was  Mr.  Williams'  new  1920  model  twin-six 
Jacquard  with  Mr.  Williams — Tom's  superintendent — 
himself  at  the  wheel. 

"Coin'  home,  Tom?"  called  Mr.  Williams. 
"Sure  thing,"  replied  Tom. 
"Climb  in,"  and  Mr.  Williams  opened  the  door  for  Tom 

to  get  in  beside  him. 
Tom  deposited  his  bundle  tenderly  on  the  seat,  got 

in  and  closed  the  door.  Mr.  Williams  turned  on  the 

gas  and  they  began  to  fade  quietly  out  of  the  city  and 
onto  the  30-mile  stretch  of  not  too  good  pike  that  led 
homeward. 

Mr.  Williams  was  an  enthusiastic  motorist  and  his  cars 

always  ran  like  well-oiled  sewing  machines — Tom  per- 
sonally saw  to  that — consequently  when  they  had  cleared 

the  city  traffic  and  Mr.  Williams  had  "widened  'er 
out"  a  little,  long  rows  of  telegraph  poles  began  to 
flash  by  on  either  side  with  astonishing  rapidity  and 
the  ordinarily  widely  separated  houses  along  the  way 

took  on  an  aspect  of  being  quite  friendly  and  close 
together.  There  also  seemed  to  be  an  unconscionable 
number  of  vehicles  bound  toward  the  city. 

About  half  way  home,  after  they  had  described  a 
narrow  radius  arc  around  a  5-ton  truck  loaded  with  7 
tons  of  pig-iron  which  was  headed  in  the  same  direction 
as  they  were,  Mr.  Williams  noticed  that  Tom  was  cring- 

ing away  from  the  place  where  a  telegraph  pole  had  re- 
cently threatened  to  come  aboard  (everybody  knows 

that  a  Jacquard  1920  is  a  left-hand  drive  and  that  Tom 
was  therefore  on  the  off  side)  and  that  he  was  hugging 
his  bundle  jealously  under  the  arm  next  to  the  driver. 

"Scared,  Tom?"  queried  Mr.  Williams. "No-o-o,"  said  Tom. 

Mr.  Williams  gave  his  attention  for  a  fraction  of 

a  second  to  gaging  the  approximate  number  of  sixty- 
fourths  between  him  and  a  passing  touring  car  and  then, 
turning  to  Tom  who  was  nursing  his  bundle  even  more 

tenderly  than  before,  inquired:  "Afraid  of  smashing 
something  in  your  bundle?" 

"It  might  bust  up  some  if  I  got  too  brash  with  it," 
admitted  Tom.  "You  see  it's  a  half  dozen  sticks  of  dyna- 

mite that  I  hope  to  use  to  blow  out  that  ledge  outcrop 

in  my  back  yard." 
The  humming  motor  commenced  to  lower  its  high- 

pitched  pur  until  it  had  become  a  hoarse  growl.  The 
car  glided  sedately  along  the  smoothest  part  of  the  road- 

bed, carefully  avoiding  passing  vehicles  by  generous 
margins,  and  once  upon  approaching  a  farm  wagon 

pulled  by  a  pair  of  mild-eyed  oxen  the  aristocratic  ap- 
pearing automobile  drew  carefully  to  one  side  of  the 

road  and  stopped  while  the  team  went  by. 
Eight  miles  an  hour  was  the  limit  for  the  rest  of  the 

journey,  and  when  the  buzz  wagon  finally  drew  up  to 

Tom's  gate  Tom  was  lolling  back  comfortably  on  the 
seat  with  his  bundle  on  his  knees  while  Mr.  Williams 
sat  erect,  looking  as  if  he  were  worried  about  something. 

As  Tom  rose  to  get  out,  the  bundle  tilted  sidewise. 
There  was  a  sound  of  tearing  paper,  and  a  long  sinister- 
looking  cylindrical  object  started  endwise  toward  the 
floor  of  the  car  at  the  same  moment  that  Mr.  Williams 
with  a  yell  like  a  wild  Indian  started  to  climb  over  the 
wheel. 

Too  late!      The  cylindrical   object  caught   Mr.   Will- 
iams' foot  just  before  he  got  fairly  started  on  his  sky 

ward  flight. 
The  trouble  is  not  entirely  patched  up  yet. 

The  sinister-looking  object  was  a  window  weight. 

Value  of  Training  Employees 
Since  the  beginning  of  the  new  year  the  Department 

of  Labor  has  received  requests  from  12  large  plants  in 
New  York  State  for  assistance  and  advice  in  directing 
the  establishment  of  training  rooms  that  will  embody 
all  the  best  ideas  for  the  careful  conditioning  of  em- 

ployees for  better  service.  As  a  preliminary,  plant  sur- 
veys will  be  made  by  experts  of  the  Training  Service, 

and  this  work  will  be  started  at  once. 

The  extent  to  which  employers  are  awakening  to  the 

value  of  training  is  shown  m  the  fact  that  a  transcon- 
tinental railway  has  asked  that  a  survey  be  made  of  its 

great  shops  and  extensive  lines  with  a  view  to  making 

provisions  for  the  training  of  its  oersonnel,  which  in- 
cludes thousands  of  employees. 
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Stanley  M.BaTrfietd 

Saphil  Electric  Grinding  Machine 
The  illustrations  show  a  new  portable  electric  tool, 

cutter  and  surface  grinding  machine  that  has  recently 
been  placed  on  the  market  by  the  Saphil  Manufacturing 
Corporation,  149  West  Austin  Ave.,  Chicago,  111.  Fig. 

1  shows  the  complete  motor-driven  grinding  attach- 
ment.   It  is  designed  to  be  placed  over  the  toolpost  on 

double  self-aligning  ball  bearings.  The  machine  is  or- 
dinarily equipped  with  either  a  i'„-hp.,  110-volt,  direct- 

current,  compound-wound,  3500-r.p.m.  motor,  or  a  110- 
volt,  alternating-current,  single-phase,  60-cycle  motor 
with  an  operating  speed  of  3400  r.p.m.  The  machine 
can  also  be  equipped  with  a  i-hp.,  110-  or  220-volt  motor 
if  this  is  desired.  Fig.  2  shows  the  machine  attached 

to  a  cutter  and  surface  grinding  outfit  with  a  12  x  12- 

FXG.   1.     A  FRONT  VIEW  OF  THE  SAPHIL  MOTOR-DRIVEN       pjQ    ̂       q,jjj,  GRINDING  ATTACHMENT   MOUNTED  ON  THE 
GRINDING  ATTACHMENT  SPECIAL  SURFACE  PLATE 

the  lathe,  and  is  held  in  place  by  means  of  the  regular 

toolpost  screw  which  is  tightened  down  upon  a  bar 

slipped  through  the  hole  in  the  toolpost.  An  adjust- 
ment is  provided  which  permits  the  grinding  spindle  to 

be  raised  or  lowered  to  any  necessary  position,  this  ad- 
justment being  accomplished  by  means  of  a  micrometer 

screw.  The  motor  is  supported  on  two  vertical  bars, 

making  it  possible  to  raise  or  lower  it  as  desired  to  ad- 
just the  belt  tension.  The  spindle  is  driven  from  the 

motor  by  means  of  a  flat  belt.     The  spindle  runs  on 

in.  surface  plate,  the  cutter  being  in  use  for  grind- 
ing a  milling-machine  product.  MilHng  attachments  can 

also  be  furnished  if  these  are  desired.  The  machine 
complete  weighs  26  pounds. 

Harris  Thread-Gage  Lapping  Machine 
The  H.  E.  Harris  Engineering  Co.,  1047  Broad  St., 

Bridgeport,  Conn.,  has  recently  placed  on  the  market 

the  thread-gage  lapping  machine  shown  in  the  illustra- 
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tion.  The  drive  to  the  spindle  is  from  either  of  the 

two  grooved  pulleys  through  the  double  cone-shaped 
spider.  In  designing  the  machine  it  has  been  the  in- 

tention to  include  such  features  as  would  be  conducive 
to  the  comfort  of  the  operator.  His  left  hand  and  arm 
rest  upon  the  bench  and  a  slight  pressure  with  either 
the  thumb  or  index  finger  will  cause  the  lapping  spindle 
to  drive  in  the  desired  direction.  In  lapping  female  gages 

the  lap  is  held  in  the  chuck  and  the  gage  in  the  operator's 
right  hand.  His  right  elbow  rests  on  a  pad  on  the 
bench,  thus  taking  the  weight  of  his  body  and  leaving 
the  muscles  of  his  hand,  fingers  and  wrist  free  for  the 

HARRIS    THRE.\D-GAGB    LAPPING    MACHINE 

lapping  operation.  In  lapping  male  gages  the  gage  is 

held  in  the  chuck  and  the  lap  is  in  the  operator's  hand. 
The  drive  is  at  high  speed,  and  is  communicated  from 

the  groove  pulleys  by  the  spider  which  is  fastened  di- 
rectly to  the  spindle,  the  friction  surfaces  being  leather 

faced.  It  is  said  that  the  drive  is  so  smooth  that  the 
reverse  cannot  be  detected  by  the  eye  and  that  there  is 

no  shock  in  reversing.  The  reversing  mechanism  re- 
quires a  very  slight  movement  of  the  spindle,  probably 

0.01  in.,  this  being  obtained  by  pressing  on  the  vertical 

lever  shown  at  the  left.  The  upper  end  of  the  lever  car- 
ries a  yoke  and  a  ball  thrust  bearing  in  order  to  over- 

come friction  at  this  point.  When  there  is  no  pressure 
on  the  lever  the  ball  weight  at  the  lower  end  holds  it  in 

vertical  position,  which  is  the  neutral  point  in  its  mo- 
tion, the  spindle  remaining  at  rest.  It  is  stated  that  the 

spindle  is  reversed  in  one-quarter  of  a  revolution. 

500-Ton  Ferracute  Press 
The  Ferracute  Machine  Co.  Bridgeton,  N.  J.,  has  re- 

cently built  the  large  press  shown,  which  is  knowm  as 

press  S-507,  designed  for  pressures  up  to  500  tons.    The 

tensile  .stresses  are  taken  by  four  5J-in.  steel  rods  that 
are  shrunk  in  the  cast-iron  columns.  The  ram  has  a 
vertical  motion  of  18  in.  and  makes  between  5  and  6 
strokes  per  minute.  The  distance  between  columns, 
right  to  left,  is  148  in.,  and  from  bed  to  ram  at  top  of 
stroke  and  adjustment,  60  in.  Power  is  applied  through 
the  medium  of  a  combined  friction  clutch  and  brake, 
by  means  of  which  the  operator  is  given  complete  con- 

trol of  the  action,  it  being  possible  to  start  or  stop  the 
press  at  any  part  of  the  stroke,  or  to  run  continuously, 
or  to  have  the  ram  stop  automatically  at  the  top  of  the 
stroke  each  time. 

Attention  is  called  to  the  tapered  back  shaft,  a  con- 
struction which  is  said  to  be  unique.  The  reason  for 

having  this  shaft  a  larger  diameter  at  its  driven  end  is 
to  equalize  the  torsion  so  that  both  the  large  gears  will 

500-TON    FKKKACUTE    PRESS 

be  driven  with  equal  pressure  tangentially  on  their 
teeth.  This  is  accomplished  by  the  short  part  of  the 
shaft  being  elastically  twisted  only  to  the  same  degree 
of  rotation  as  is  the  long  part,  which,  if  the  shaft  were 
parallel  the  whole  length,  would  of  course  twist  much 
more  on  account  of  its  length  than  would  the  short  sec- 

tion. As  the  torsional  deflection  of  a  shaft  under  stress 
is  inversely  as  the  fourth  power  of  its  diameter  the 

proper  amount  of  taper  required  to  produce  the  de- 
sired result  is  easily  calculated. 

A  method  formerly  used  to  insure  equal  pressures  at 
the  ends  of  the  back  shaft  was  to  place  the  driving  gear 
in  the  middle  of  the  shaft,  but  this  involved  a  somewhat 
unwieldy  outrigger  or  bracket  to  carry  the  journal  box 
of  the  clutch  shaft  and  also  required  great  care  in  the 
mechanical  operations  when  the  press  was  under  con- 

struction, since  it  was  essential  that  all  the  journals  of 
the  clutch  shaft  should  be  exactly  aligned.  Placing  the 
gear  at  one  end  and  giving  scientific  proportions  to 
the  shaft  obviate  the  objections  mentioned,  and  also 
enable  the  clutch  shaft  to  be  much  shorter  than  by 
the  old  design  and  uniformly  of  standard  length.  The 
total  weight   of  the   press   is   about    137,000    pounds. 
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Connecticut  Universal  Grinding 
Machine 

The  machine  shown  in  Figs.  1  and  2  is  made  by  the 
Middlesex  Machine  Co.,  Inc.,  Middletown,  Conn.  Fig. 
1  shows  the  machine  set  for  cylindrical  grinding,  and 
Fig.  2  fitted  with  a  magnetic  chuck  and  set  for  sur- 

face grinding.  The  machine  is  rigidly  built  and  has 
ample  bearing  surfaces  and  substantial  column  and  head 
construction,  which  insure  rigidity  and  freedom  from 
vibration.  It  is  very  efficient  on  light,  extremely  accu- 

rate work,  as  well  as  on  the  general  run  of  work.  Its 
range  includes  rapid  and  accurate  production  of  straight 
or  taper  work  between  centers,  surface  grinding,  inter- 

nal grinding,  cutter  and  reamer  grinding  and  all  gen- 

by  a  knee  slide  similar  to  that  of  a  milling  machine. 
The  top  platen  rests  for  its  full  length  on  the  main  table 
casting.  It  is  made  to  swivel  and  has  a  knurled-head 
thumbscrew  for  accurate  adjustment.  The  table  is  oper- 

ated by  rack  and  pinion  and  is  furnished  with  automatic 
feed.  The  cross-feed  screw  has  micrometer  adjustment. 
The  water  supply  is  piped  direct  from  the  pump  to  the 
wheel  hood,  doing  away  with  the  leaky  hose  connection. 

The  regular  equipment  furnished  with  this  machine 
includes  one  machine  countershaft,  one  drum  counter- 

shaft, one  universal  attachment,  one  4-in.  three-jaw 
chuck  with  wrench,  one  gear  cutter-grinding  attach- 

ment, one  internal  grinding  attachment  with  driving 
pulley,  belt  and  one  spindle  extension,  one  universal 
headstock  fitted  with  drawback  attachment,  one  head- 

no.    1.      CONNECTICt.'T    UNIVERSAL    GRINDING    MACHINE 
Specifications — Spindle.  IJ  in.  in  diameter;  front  bearing.  4 J  in. 

long;  rear  bearing,  3i  in.  long;  longitudinal  movement  of  tabl^. 
19  in. :  vertical  movement  of  table,  13  in. ;  transverse  movement 
of  table  SJ  in.;  centers  swing  work  up  to  12  in.  in  diameter; 
centers  .swing  woik  up  to  24  in.  long;  working  surface  of  table. 
5S  X  34  in.  :  maximum  distance  spindle  to  table,  9  in.  ;  height,  floor 
to  center  of  spindle,  45  in.  ;  column,  7  in.  in  diameter  ;  spindle  belt 

eral  toolroom  grinding.  The  wheel  head  carrying  the 
main  grinding  spindle  is  a  heavy  casting  bolted  to  the 
column  which  is  solid  with  the  base.  The  spindle  is 
of  tool  steel  hardened,  ground  and  lapped.  It  is  mounted 
in  SKF  ball  bearings  and  fitted  with  special  adjustable 
bronze  bushings  which  effectually  eliminate  all  end  play. 

I  The  spindle  has  a  15-deg.  tap
er  on  each  end.  Flanged 

bushings  fitting  these  tapers  are  furnished,  making  it 
possible  to  change  the  wheels  and  maintain  their  true 
relation  to  the  work  without  the  necessity  of  retruing 
the  wheels. 

The  internal  grinding  attachment  is  bolted  to  the 
Bpindle  head  and  is  made  adjustable  to  give  the  proper 
^nsion  to  the  belt. 

The  column  construction  allows  the  table  to  be  swung 

completely  around  the  head,  yet  the  table  is  supported 

FIG. 
.M.\CHINE  FITTED  FOR  SURFACE   GRINDING 

giving  increased  power  and  no  .slipping.  2 J  in.  wide;  universal  at- 
tachment swings  cutters  12  in.  in  diameter;  chuck.  4  in,  in  di- 

ameter ;  faceplate  with  expansion  drawback,  6  in.  (n  diameter ; 
headstock  has  No.  10  B.  &  S.  taper;  headstock,  dead  cer.'.er,  has 
No.  6  Jarno  taper;  net  weight  complete  with  attachments  and 
countershaft,  1700  lb. ;  net  weight  complete  with  attachments 
boxed   for   foreign   shipment,   2000    pounds. 

stock  bushing  with  pulley  fitted  to  carry  either  chuck  or 
faceplate,  one  tailstock  with  center,  one  faceplate  with 
taper  shank,  one  expansion  collet  for  faceplate,  one 
wrench  for  i-in.  nut,  three  T-slot  bolts  and  six  dogs, 
assorted  sizes. 

"Jacklift"  Type  G  Elevating  Truck 
The  Louis  Sheppard  Co.,  48  Binford  St.,  Boston,  Mass., 

has  recently  placed  on  the  market  a  jacklift  elevating 
truck,  which  is  known  as  type  G.  The  particular  fea- 

ture of  the  truck  is  that  the  load  may  be  elevated  6  in., 
and  it  is  claimed  that  it  is  the  only  elevating  truck  in 
the  market  that  lifts  the  load  over  3*  in.  It  is  also 
claimed  that  the  6-in.  lift  is  very  handy  where  the  load 
must  be  trucked  over  steep  inclines  and  that  it  may  be 
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THE  "JACKLIPT"  ELEVATING  TRUCK 

used  to  great  advantage  in  taking  battery  cradles,  with 

the  battery  intact,  from  an  electric  truck.  This  truck 

contains  the  usual  features  of  the  jacklift  line,  principal 

among  which  are  easy  lift,  vertical  lift  and  free  lifting 

handle.  The  type  G  truck  is  made  in  10  models  and  five 

different  lengths.  Each  may  be  equipped  with  either 
8-  or  10-in.  wheels  as  desired. 

Cam  Rails  Used  In  Planing 
Howitzer  Jackets 
By  E.  a.  Thanton 

Owing  to  the  recoil  ways  for  the  9.2-in.  howitzer  being 
made  solid  with  the  tapered  jacket  it  is  impossible  to 

turn  off  the  surplus  metal.  For  this  reason  the  Cin- 

cinnati Planer  Co.  fitted  up  one  of  its  big  planing  ma- 
chines to  do  the  work  as  shown. 

The  howitzer  jacket  held  on  special  centers  is  shown 

at  A,  the  two  recoil  ways  being  indicated  at  B.    In  or- 

PLANING   HOWITZER  JACKETS 

der  to  cause  the  tool  to  follow  the  taper  of  the  jacket 

cam  rails  C  and  D,  which  are  exactly  alike,  are  placed  one 

on  each  side  of  the  table.  Bolted  to  each  end  of  the 

cross-slide  are  brackets  E  and  F.  These  brackets  carry 

rollers  which  ride  on  the  cam  rails  and  give  the 

cross-rail  the  necessary  vertical  movement  for  the  tool 

to  follow  the  work.  The  jacket  is  automatically  rotated 

for  the  feed  by  means  of  a  worm  gear  under  guard  G, 

and  a  worm  operated  by  the  ratchet  mechanism  H.  The 

ratchet  lever  7  receives  its  impulse  when  it  strikes  the 

pin  J  on  the  back  stroke  of  the  table.  One  of  the  regular 
table  reverse  dogs  is  shown  at  K. 

Universal  Lathe  and  Grinder  Chart* 
By  R.  Poliakoff 

Assistant    r'rotes.sor  of   Mechanical   Technology,   Technical 
Institute,  Moscow.  Russia,  pro  tempo  New  York 

On  page  590,  Vol.  49,  of  the  Amer- 
ican Machinist  a  chart  compiled  by 

the  author  was  shown  enabling  one 
to  find  in  a  very  convenient  and  quick 
manner  the  time  required  to  turn  a 
bar  in  a  lathe  or  to  grind  it  in  a 

grinding  machine.  Herewith  is  shown 
how  the  same  chart  without  any  al- 

teration in  it  can  be  used  to  find  the 
number  of  revolutions  per  minute  if 

the  speed  and  diameter  are  knowm. 

The  rule  to  proceed  with  is  as  fol- 
lows : 

Take  the  vertical  distance  between 

the  numbers  on  the  chart  represent- 
ing the  speed  in  feet  per  minute  and 

the  diameter  in  inches  and  set  it  off 
from  the  division  marked  V  on  the 

chart  upward  if  the  number  repre- 
senting the  speed  is  above  the  diam- 

eter number,  and  downward  if  the 

number  representing  the  speed  is  be- 
low the  diameter  number.  The  result 

will  show  the  number  of  revolutions 

per  minute. As  the  number  expressing  the 

speed  in  feet  is  usually  larger  than 
the  diameter  expressed  in  inches  one 
will  have  to  set  off  in  most  cases  the 

distance  upward  from  the  division 
marked  V. 

Example  1— Speed,  150  ft.;  diam- 
eter, 20  in.;  number  of  revolutions, 28.5. 

Example  2— Speed,  30  ft.;  diam- 
eter, 40  in.;  number  of  revolutions, 2.9. 
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HOW  TO  USE  IT 

Screws  Used  in  Instrument  Making 
There  seems  to  be  a  lack  of  knowledge  regarding  the 

sizes  of  screws  used  in  instrument  making.  The  table 

below  is  used  in  some  of  the  larger  instrument  shops : 
No. 

0 
1 
2 
3 
4 
6 
8 

10 

Diameter 
0.06 0.073 
0.084 0.0973 
0.1105 
0.1368 0.1631 

0.1894 

Thread.«i  per  Inch 80 
72 

S« 

48 
36 
32 
32 
32 

The  first  two  sizes  are  A.  S.  M.  E.  standard,  and  the 

whole  A.  S.  M.  E.  series  is  to  be  preferred  even  though 

it  is  difficult  to  obtain  the  screws  as  very  few  concerns 

carry  them  in  stock.  On  account  of  the  finer  threads 
the  A.  S.  M.  E.  screws  are  better  where  there  is  much 

vibration.  When  the  screws  given  above  work  or  jar 

out  too  readily  it  is  customary  to  substitute  No.  2-64, 
No.  3-56  and  No.  4-48  from  the  A.  S.  M.  E.  list. 

Above  the  10-32  size  the  S.  A.  E.  list  is  used  almost 

exclusively,  owing  to  the  fine  threads. 

•Copyright.  1'J19,  by  R.  Poliakoff. 
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To  enable  America  to  take  the  lead 

in  the  conquest  of  the  air  John  D. 
Ryan,  who  recently  resigned  as  direc- 

tor of  the  Aircraft  Production  Board, 
has  proposed  to  the  United  States  Gov- 

ernment the  establishing  of  an  academy 
of  aeronautics  similar  to  West  Point 
and  Annapolis. 

A  new  world  airplane  altitude  record 
of  30,500  ft.  was  established  at  Ips- 

wich, England,  on  Jan.  3,  1919,  by 
Captain  Lang,  carrying  an  observer, 
Lieutenant  Blowers.  Both  pilot  and  ob- 

server were  suffering  from  frostbite  on 
account  of  the  cold  experienced  at  30,- 
500  ft.,  which  registered  38  deg.  F.  be- 

low zero.  "For  the  first  8000  ft.,  the 
machine  was  tossed  and  buffeted  about 

by  a  25-mile  gale,  but  after  that  the 

going  was  smooth,"  said  Captain  Lang. 
"The  sun  was  bright  and  we  could 
make  out  ships  plainly  several  miles 
to  sea.  At  28,000  ft.  our  oxygen  ran 
short.  Blowers  fainted  and  was  un- 

conscious until  we  landed,  but  I  was 

lucky  enough  to  stick  it  out."  The 
previous  airplane  altitude  record  was 
28,900  ft.,  established  Sept.  18,  1918, 
by  Capt.  R.  W.  Schroeder  of  the  Wilbur 
Wright  Aviation  Field. 

An  experimental  airplane  built  by 
the  Carolina  Aircraft  Co.,  using  wood 
veneer  in  the  wing  construction  not 
only  for  ribs  but  also  for  the  actual 
wing  covering,  was  tested  with  satis- 

factory results  by  the  National  Ad- 
visory Committee  for  Aeronautics.  It 

was  found  that  the  internal  drift  wires 
may  be  eliminated  and  the  same  weight 
per  square  foot  of  service  obtained  as 
in  the  ordinary  wing  constructions. 

The  Aerial  Transportation  Committee 
has  been  organized  by  the  Aero  Club 
of  America,  with  Rear-Admiral  Robert 
E.  Peary  as  chairman.  The  purpose  is 
to  cooperate  with  the  Post  Office  De- 

partment in  establishing  aerial  mail 
lines  and  to  advise  any  business  organi- 

zation in  the  United  States  interested 
in  this  line  in  establishing  aerodromes. 

Launching  an  airplane  from  a  diri- 
gible was  successfully  carried  out  by  the 

United  States  Navy  Department.  An 
airplane  was  attached  by  a  100-ft.  cable 
to  the  dirigible.  Both  rose  to  about 
3000  ft.,  and  the  airplane  was  released. 
After  diving  about  1000  ft.  the  air- 

plane obtained  sulHcient  speed  to  con- 
tinue its  usual  flight.  In  a  similar 

line,  the  Glenn  L.  Martin  Co.  had  a 
contract  with  the  United  States  Gov- 

ernment to  construct  a  large  bombing 
plane  with  a  smaller  pilot  plane 
fastened  to  it,  so  as  to  automatically 
control  the  larger  plane  and  direct  its 
course  after  the  smaller  pilot  plane 
had  been  released.  This  plan  was 
never  completed,  as  the  order  was  can- 

celled when  hostilities  ceased. 

An  interesting  feature  on  the  Gray 
tractor,  model  of  1919,  manufactured 
by  the  Gray  Tractor  Co.,  Minneapolis, 
Minn.,  is  the  very  simple  design  of  the 
gearset.  It  has  no  bevel  gears  nor 
differentials.  In  all  there  are  but  six 

gears  cut  from  drop-forged  heat-treat- 
ed steel  blanks.  The  gearset  is  com- 

pletely inclosed  and  runs  in  oil.  The 
final  drive  is  accomplished  by  a  heavy- 
duty  roller  chain  made  of  heat-treated 
nickel  steel  inclosed  and  running  in  oil. 
It  is  driven  by  hardened  driving  sprock- 

ets on  both  ends  of  the  jackshaft  and 
runs  over  cast-steel  sprockets  on  the 
drive  hubs  which  are  attached  to  the 
ends  of  the  drum,  not  to  the  axle.  The 
drum  is  driven  evenly  from  both  ends, 
and  power  is  transmitted  to  the  rims 
through  the  riveted  and  solid  ends. 
The  chain  drive  is  spring  mounted. 
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1. ̂  
The  naval  flying  boat  N.  C.-l,  the 

largest  seaplane  in  the  world,  which 
carried  recently  51  passengers  in  a 
trial  flight  at  the  naval  air  station 
at  Rockaway,  N.  Y.,  was  built  by 
the  Curtiss  Engineering  Corporation, 
Garden  City,  L.  I.,  to  the  design  of  the 
Bureau  of  Construction  and  Repair  of 
the  Navy  Department.  The  hydro- 

plane has  a  126-ft.  wing  spread,  giving 
approximately  a  wing  area  of  2700 
sq.ft.     Both  upper  and  lower  wings  of 

CURTISS  FLYING  BOAT  N.C.-l 

2  deg.  of  incidence  have  a  chord  of  12 
ft.  and  a  wing  gap  of  14  ft.  near  the 
boat  and  12  ft.  at  the  wing  tips.  The 

lower  plane  has  a  5-deg.  dihedral.  The 
over-all  length  of  the  machine  is  70  ft., 
while  the  height  is  25  ft.  The  power 

plant  consists  of  three  low-compression 
350-hp.  Liberty  motors,  each  driving  a 
four-bladed  propeller.  The  total  weight 
of  the  machine,  with  full  load,  is  22,000 

lb.  when  carrying  900  gal.  of  gasoline, 

which  is  sufficient  for  a  13-hour  flight. 

The  usual  crew  consists  of  five  men. 

The  speed  of  the  N.  C.-l  is  45  knots 
on  water  and  80  miles  in  the  air.  The 

hydroplane  is  of  the  boat-body  type 
and  leaves  the  water  after  a  1000-ft. 
run.  It  draws  21  in.  light  and  31  in. 
with  full  load.  The  N.  C.-l  on  its 
trial  made  a  trip  from  Rockaway,  N.  Y., 
to  Washington,  D.  C,  via  Hampton 
Roads,  about  350  miles,  in  5  hours  and 
30  min.,  reaching  an  altitude  of  2000 
ft.  in  10  minutes. 
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Sparks  /^om  fhe 
Personnel  of  New  Ordnance 

Divisions 
Disposition  of  Work  in  Various  Arsenals 

Will  Afford  Greater  Degree 
of  Specialization 

The  following  are  the  assignments 
of  officers  under  the  new  Ordnance 

office  orders  reorganizing  this  depart- 
ment. The  chief  of  manufacture  has 

not  yet  been  named:  Assistant  Chief  of 

Ordnance,  Brig.-Gen.  W.  S.  Peirce; 
Chief  of  District  Offices,  Brig.-Gen. 
W.  S.  Peirce;  Chief  of  Technical  Staff, 

Brig.-Gen  C.  L'H.  Ruggles;  Inspector  of 
Ordnance  Establishments,  Col.  W.  W. 

Gibson;  Chief  of  Administration  Divi- 
sion, Col.  W.  W.  Gibson;  Chief  of  Artil- 
lery Ammunition,  Metal  Components 

Division,  Col.  E.  M.  Shinkle;  Chief  of 

Artillery  Division,  Col.  G.  F.  Jenks; 
Chief  of  Automatic  Arms  and  Small 

Ai-ms  Division,  Col.  Earl  McFarland; 
Chief  of  Aircraft  Armament  Division, 

Col.  Earl  McFarland;  Chief  of  Ord- 

nance Field  Service,  Col.  J.  C.  Heck- 
man;  Chief  of  Explosives,  Chemicals 
and  Loading  Division,  Col.  C.  T.  Harris; 
Chief  of  Trench  Warfare  Division, 

Lieut.-Col.  E.  J.  W.  Ragsdale;  Chief 
of  Tank,  Tractor  and  Trailer  Division, 

Lieut.-Col.  H.  W.  Alden. 

How  Work  Will  Be  Assigned 

Disposition  of  work  in  various  manu- 
facturing arsenals  is  to  be  as  follows: 

Watertown  is  to  be  a  gun-forging, 
steel-casting  and  armor  piercing  pro- 

jectile plant  for  manufacturing  sea- 
coast  gun  carriages  and  the  heavier 
types  of  mobile-gun  carriages  not 
mounted  on  wheeled  mounts.  Water- 
vliet  is  to  be  retained  as  a  plant  for 
the  development  and  manufacture  of 
guns  of  all  caliber  up  to  18  in.,  and  is 
to  be  further  expanded  and  equipped 
for  the  manufacture  of  75-mm.  guns  by 
the  transfer  of  machinery  from  war 
plants.  Rock  Island  Arsenal  is  to  be 
retained  for  the  development  and  manu- 

facture of  field-artillery  material,  trac- 
tors and  tanks.  Springfield  is  to  be 

retained  and  expanded  for  the  develop- 
ment and  manufacture  of  rifles,  ma- 
chine guns  and  pistols.  New  buildings 

are  to  be  erected  and  equipped  by  gov- 
ernment-owned machinery  from  com- 

mercial plants.  Frankford  is  to  be 
retained  as  a  plant  for  the  development 
and  manufacture  of  small-arms  am- 

munition, optical  instruments  and 
gages.  Aberdeen  Proving  Ground  is  to 
be  developed  as  a  training  and  instruc- 

tion center  and  as  the  main  experi- 
mental station  and  proving  ground  for 

the  department.  The  Erie  Proving 
Ground  is  to  be  retained  for  the  de- 

velopment and  proof  of  artillery 
projectiles.  Savannah  Proving  Ground 
is  to  be  operated  as  a  subpost  of  Rock 
Island  Arsenal. 

Work  on  State  Highways 
The  Bureau  of  Public  Roads  of  the 

United  States  Department  of  Agricul- 
ture has  collected  from  the  highway 

departments  of  the  various  states 
figures  indicating  the  probable  number 
of  returned  soldiers  and  sailors  that 
can  be  used  during  the  present  year 
in  connection  with  road  construction 
and  repair.  Replies  were  received 
from  38  states,  but  only  29  gave  defi- 

nite figures.  These  include  the  use  of 
nearly  12,000  as  skilled  workers  and 
nearly  92,000  as  unskilled  workers. 
The  skilled  workers  include  masons, 
carpenters,  quarry  bosses,  concrete 
finishers,  road  foremen,  roller  men  and 
superintendents. 

Exporting   American   €rOods 
to  Russia 

Russia  soon  will  be  receiving  Amer- 
ican goods  again.  The  War  Trade 

Board  is  receiving  applications  for  ex- 
portation of  all  commodities  through 

Vladivostok.  A  limited  amount  of  car- 
go space  may  be  available  from  Pacific 

Coast  cities  direct  to  Russia's  eastern 
port.  In  allocating  space  preference 
will  be  given  to  material  covered  by 
licenses  issued  on  and  after  Oct.  7  un- 

der conditions  which  the  War  Trade 
Board  is  prepared  to  define  and  to 
discuss  with  exporters,  giving  due  con- 

sideration to  the  particular  transaction 
in  question. 

*     *     * 

The  New  "Infant  Industry" 
The  total  value  of  dyestuffs  exported 

in  the  fiscal  year  1918  was  $17,000,000 
against  $12,000,000  in  1917,  $5,000,000 
in  1916,  $1,000,000  in  1915  and  less 
than  $500,000  in  1914,  the  year  preced- 

ing the  war.  Prior  to  the  war  the  ex- 
port of  dyes  and  dyestuffs  had  never 

exceeded  $500,000,  while  imports  of 
dyestuffs  prior  to  the  war  aggregated 
from  $10,000,000  to  $15,000,000  a  year. 
Dyestuffs  exported  to  Great  Britain  in 
the  fiscal  year  1918  totaled  over  $2,- 
500,000  against  $70,000  in  the  year  be- 

fore the  war;  to  France,  $1,630,000 
against  $2000  in  the  year  preceding  the 
war;  to  Italy,  $1,182,000  against 
$11,000  in  1914;  to  Japan,  $3,233,000 
against  nothing  in  1914;  to  India,  $1,- 
948,000  against  $93  in  1914,  and  to 
Brazil,  $1,282,000  against  $65  in  1914. 

Elected  President  of  the  New  Eng- 
land Foundrymen's  Association 

Robert  E.  Newcomb,  superintendent 
of  the  Deane  Works  of  the  Worthing- 
ton  Pump  and  Machinery  Corporation, 
was  elected  president  of  the  New  Eng- 

land Foundrymen's  Association  at  a 
meeting  at  the  Exchange  Club,  Boston, 
Jan.  8,  1919. 

Mr.  Newcomb  completed  his  en- 
gineering  training    at    Sibley    College, 

ROBERT  E.    NEWCOMB 

Cornell  University,  and  was  graduated 
in  the  class  of  1907  with  the  degree  of 
mechanical  engineer.  He  then  en- 

tered the  '  Deane  Works  where  he 
has  been  superintendent  for  the  past 
10  years. 
He  is  a  member  of  the  American 

Society  of  Mechanical  Engineers;  as- 
sociate of  the  American  Institute  of 

Electrical  Engineers;  member  of  the 
American  Society  for  Testing  Ma- 

terials and  chairman  of  the  committee 
on  packings,  gaskets  and  pump  valves; 
member  of  the  New  England  Foundry- 
men's  Association  and  a  member  of  the 
National  Founders  Association. 

A  Century  of  Trade  Progress 
It  was  just  100  years  ago  that  the 

little  steamer  "Savannah"  built  in  New 
York  for  transatlantic  experiment 
passed  out  of  New  York  to  Savannah, 
which  port  it  left  a  few  months  later 
on  its  successful  venture  across  the 
ocean,  to  which  the  steamship  was  up 
to  that  time  unknown.  By  1850  world 
international  trade  had  grown  to  $4,- 
000,000,000,  by  1900  it  was  $20,000,000,- 
000,  by  1913  $40,000,000,000,  and  in  the 
year  just  ended  probably  $50,000,000,- 
000  when  measured  in  the  inflated  cur- 

rency of  the  present  period.  Mean- 
time world  railways  had  grown  to  725,- 

000  miles.  It  is  difficult  to  realize  that 
only  one  hundred  years  ago  the  world 
had  no  steamship  crossing  the  ocean,  not 
a  mile  of  railway  or  a  foot  of  telegraph 
or  ocean  cable,  while  as  for  telephones, 
wireless  telegraphy  or  airplanes  they 
are  the  product  of  this  generation. 
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Chief  of  the  Division  of  Safety 
Engineering  Appointed 

H.  H.  Cannon  has  been  appointed 
chief  of  the  Division  of  Safety  Engi- 

neering, Worlfing  Conditions  Service, 
Department  of  Labor,  and  has  begun 
his  service  under  the  Government. 
Cooperating  with  the  Division  of  In- 

dustrial Hygiene  and  Medicine  and  the 
Division  of  Labor  Administration  he 
will  carry  on  the  work  of  providing 
for  the  prevention  of  accidents  in  shops 
and  factories. 

Mr.  Cannon,  the  new  appointee  of 
the  department,  has  been  a  student  at 
the  University  of  Pennsylvania  and  the 
University  of  Wisconsin.  During  the 
war  he  served  as  safety  superintendent 
for  the  International  Shipbuilding  Cor- 

poration at  Hog  Island.  He  was  con- 
nected with  the  Independence  Bureau 

of  Philadelphia  for  three  years.  His 
experience  in  industrial  plants  includes 
service  as  safety  supervisor  in  the  du 

Pont  plant  at  Carney's  Point,  as  fire 
chief  in  the  Midvale  Steel  plant  at 
Eddystone  and  as  chief  engineer  and 
electrical  engineer  in  the  Workmen's 
Compensation  Bureau,  New  York. 

Instruction  for  Shipyard 
Workers 

The  Board  of  Education,  Newark, 
N.  J.,  has  perfected  arrangements  for 
the  inauguration  of  evening  classes  of 
instruction  for  shipyard  workers.  The 
branches  of  study  will  include  ship 
construction,  machine  work,  blueprint 
reading,  naval  architecture  and  allied 
branches.  A  total  of  526  employees 
from  local  shipbuilding  plants  has  reg- 

istered for  the  course. 

Technical  Men  Needed  in  Hospital 
Workshop 

Officers  and  enlisted  men  are  needed 
by  the  Division  of  Physical  Recon- 

struction for  administrative  and  in- 
struction work  in  hospitals.  Men  who 

have  had  technical,  trade,  commercial 
or  agricultural  training  and  experience 
are  especially  desired  as  instructors  in 
the  curative  workshops. 

Authority  has  been  granted  by  the 
War  Department  to  transfer  to  the 
Reconstruction  Division  any  commis- 

sioned or  noncommissioned  officer  or 
enlisted  man  from  any  branch  of  the 
service,  who  is  no  longer  needed  in  his 
present  assignment  and  who  desires 
the  transfer. 

These  men  will  be  sent  to  hospitals 
functioning  in  physical  reconstruction. 
The  program  is  now  in  operation  in  25 
hospitals  with  an  enrollment  of  10,000 
disabled   soldiers   in   bedside   and   ward 

handicrafts  and  studies,  technical  and 
trade  work  in  shops,  agricultural  work 
in  hospital  farms  and  gardens,  stenog- 

raphy, stenotype,  typewriting  and  other 
commercial  work,  and  in  general academic  work. 

More  than  100  commissioned  officers 
are  in  charge  of  the  administrative 
service,  and  in  supervisory  positions, 
and  nearly  500  enlisted  men  are  in  serv- 

ice as  instructors. 
The  reconstruction  work  will  last 

until  the  hospitals  are  cleared,  probably 
by  the  summer  of  1919. 

The  "Howard  Evans"  Launched 
The  first  launching  of  the  year  was 

the  barge  "Howard  Evans"  at  the 
shipbuilding  plant  of  E.  J.  Tull,  Poco- 
moke  City,  Md.,  on  Jan.  1. 

This  new  barge  is  one  of  the  fleet 
of  20  steam  towing  boats  and  barges 
owned  by  the  Diamond  P  Boat  Line. 
with  office  at  pier  45,  North  Philadel- 

phia, Penn.  It  will  be  used  to  carry 
supplies  and  equipment  to  the  foundries 
and  shipbuilding  plants  along  the  coast, 
the  Delaware  River  and  to  New  York 
and  Boston. 

This  barge  is  190  ft.  long,  23  ft.  beam 
and  12  ft.  hold,  and  has  a  carrying 
capacity  of  1000  deadweight  tons. 

Engineers'  Club  of  Philadelphia 
Will  Hold  Interesting  Meeting 

The  Engineers'  Club  of  Philadelphia 
will  hold  its  regular  meeting  at  With- 
erspoon  Hall  on  Tuesday,  Feb.  18,  1919, 
8.15  p.m.  Maj.  Nevil  Monroe  Hopkins, 
Ph.D.,  of  the  Technical  Research  Sec- 

tion of  the  Ordnance  Department,  U. 
S.  A.,  and  member  of  the  faculty  of 
George  Washington  University,  Wash- 

ington, D.  C.  will  present  a  paper, 
illustrated  with  lantern  slides,  entitled 

"The  Spirit  and  Outlook  for  Research 
and  Invention."  Members  of  the  club 
and  of  affiliated  societies  are  privileged 
to  invite  ladies  to  be  present  at  the 
meeting. 

The  following  schedule  of  speakers 
has  been  arranged  for  the  Tuesday 
noon  luncheons:  Feb:  11,  Dr.  William 
D.  Lewis,  principal  of  William  Penn 

High  School,  "What  the  War  Has 
Taught  Us  About  the  Educational 
Needs  of  Democracy."  Feb.  18,  Joseph 
A.  Steinmetz,  member,  "News  from  the 
Peace  Zone."  Feb.  25,  Dr.  Edward 
Chiera,  University  of  Pennsylvania, 
"The  Problem  of  the  Adriatic."  Mar.  4, 
Alfred  D.  Flinn,  secretary  of  Engineer- 

ing Council,  "Joint  Activities  of  En- 
gineers :  A  Resume  of  the  Work  of  En- 

gineering Council  and  Engineering 

Foundation." 

Large  German  Concern  Now 
American  Organization 

Bosch  Magneto  Co.  Officially   Becomes 
American  Bosch  Magneto  Corporation 

and   Will  Extend   Its  Scope 

On  Dec.  7,  1918,  the  Alien  Property 
Custodian  of  the  United  States  sold  the 
entire  property  holdings,  assets  and 
patent  rights  of  the  Bosch  Magneto  Co. 
to  the  highest  bidder,  the  American 
Bosch  Magneto  Corporation,  which  has 
taken  over  the  entire  holdings  and  or- 

ganization of  the  old  company,  includ- 
ing the  great  Bosch  works  at  Spring- 

field, Mass.,  which  comprise  250,000  sq. 
ft.  in  buildings,  alone  and  employ 
1500  operatives;  also  the  complete  serv- 

ice and  selling  system  throughout  the 
United  States,  and  the  entire  owner- 

ship of  all  United  States  and  foreign 
patents  and  trademarks  und'-r  w?iich 
the  old  company  operated. 

Officers  of  the  New  Company 

The  officers  of  the  new  company  are 
A.  T.  Murray,  president;  George  A. 
MacDonald,  vice  president  and  treas- 

urer; A.  H.  D.  Altree,  vice  president; 
Leon  W.  Rosenthal,  vice  president,  and 
J.  A.  MacMartin,  secretary  and  as- 

sistant treasurer.  The  directors  are  A. 
T.  Murray,  Martin  E.  Kern,  George  A. 
MacDonald,  Henry  N.  Sweet,  C.  H. 
Dwinnell,  H.  C.  Dodge,  Duncan  C. 
Holmes,  Philip  L.  Spalding  and  H.  B. Benedict. 

Mr.  Murray,  the  president  and  di- 
rector of  the  new  company,  is  also 

president  of  the  Bethlehem  Motors  Cor- 
poration, Allentown,  Penn.  Besides 

managing  the  Magneto  Corporation 
Mr.  Murray  will  continue  as  the  ac- 

tive head  of  the  Motors  Corporation. 
Mr.  MacDonald,  vice  president  and 
treasurer,  is  also  president  of  the 
Chicopee  National  Bank,  Springfield, 
Mass.  Mr.  Kern  is  president  of  the 
Penn  Counties  Trust  Co.,  Allentown, 
Penn.,  and  is  also  treasurer  of  the 
Bethlehem  Motors  Corporation.  Messrs. 
Sweet  and  Benedict  are  connected  with 
Hornblower  &  Weeks,  bankers,  Boston 
and  New  York.  Mr.  Dwinnell  is  vice 
president  of  the  First  National  Bank 
of  Boston,  and  Mr.  Holmes  is  vice 
president  of  the  Chase  Securities  Cor- 

poration, New  York.  Mr.  Dodge  is 
chairman  of  the  board  of  directors  of 
the  Gray  &  D&vis  Co.,  Boston,  and 
president  of  the  H.  A.  Wood  Co.,  also 
of  Boston.  Mr.  Spalding  is  president 
of  the  New  England  Telephone  and 
Telegraph  Co.,  Boston,  Mass. 

It  is  understood  that  the  new  organ- 
ization intends  to  engage  actively  in 

the  production  of  electrical  apparatus 
for  the  various  branches  identified  with 
the  American  automotive  industry. 
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Surplus  Trucks  and  Automobiles 
Not  to  Be  Sold  at  Once 

The  Director  of  Munitions  contra- 
dicts the  statement  in  the  newspapers 

to  the  effect  that  the  Government  in- 
tends to  put  on  sale  at  once  all  trucks 

and  motor  passenger  cars  that  are  not 
being  used  in  the  service.  The  fact 
is  that  all  trucks  owned  by  the  Gov- 

ernment will  be  needed  in  its  service 
for  some  time  to  come.  In  the  disposal 
of  surplus  property  every  care  will  be 
taken  to  see  that  it  is  sold  in  a  man- 

ner best  adapted  to  cause  as  little  dis- 
turbance to  trade  as  possible. 

*  *     * 

Large  Order  for  Tractors 

The  Hart-Parr  Co.'s  tractor  works, 
Charles  City,  Iowa,  have  added  $150,000 
worth  of  new  rapid,  labor-saving  ma- 

chinery to  their  factory  in  the  past  two 
months.  This  machinery  takes  the 
place  of  older  machinery  that  was  not 
so  economical  for  their  work.  The 

change  from  war-time  to  peace  produc- 
tion at  this  factory  is  being  worked 

out  with  very  little  loss  to  labor  or  of 
time.  The  war  orders  are  nearly  all 
completed  and  this  permits  a  great  in- 

crease in  production  of  tractors.  Orders 
for  over  4000  are  said  to  have  been  re- 

ceived for  1919  delivery. 
*  *     * 

Employment   Service   Active 
Federal  directors  of  the  United 

States  Employment  Service  from  41 
states  report  that  for  the  week  ended 
Dec.  14  132,798  persons  registered  for 
employment.  Of  these  127,315  were 
referred  out,  of  which  94,026  were 
placed  in  positions. 

Of  the  above  total  registrations  116,- 
013  were  men  and  16,785  women.  The 
number  of  men  placed  during  the  week 
is  30,026;  women  14,943,  as  against 
106,490  men  and  20,825  women  re- 
ferred. 

Applications  for  help  in  the  week 
amounted  to  240,619  men  and  33,018 
women,  making  a  total  of  273,636. 

*  *     * 

Exports  Twice  as  Large  as  Year's 
Imports 

Heavy  December  shipments  brought 
the  total  exports  for  1918  to  $6,150,- 
000,000,  a  decrease  of  only  $83,000,000 
from  the  1917  total,  according  to  an 
announcement  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  De- 

partment of  Commerce. 
Imports  for  the  year  totaled  $3,031,- 

000,000,  or  not  quite  half  the  ex- 
ports. Imports  for  the  previous  year 

were  valued  at  $2,952,000,000. 
Exports  for  December,  the  first  full 

month  after  the  signing  of  the  armi- 
stice, reached  $566,000,000,  a  decided 

increase  over  the  $522,000,000  recorded 
for  November,  although  not  up  to  the 
high  mark  of  $600,000,000  for  Decem- 

ber, 1917.  Imports  for  December, 
however,  were  low,  being  $211,000,000 
against  $251,000,000  for  the  previous 
November  and  $288,000,000  for  Decem- 

ber of  the  previous  year. 

Imports  as  well  as  exports  of  gold 
continued  to  decrease,  the  imports 
amounting  to  $62,000,000  in  the  cal- 

endar year  1918  against  $522,000,000 
in  1917,  and  the  exports  to  $41,000,000 
and  $372,000,000  in  the  same  year. 
Imports  of  silver  increased  from 

$53,000,000  in  the  calendar  year  1917 
to  $71,000,000  in  1918.  The  exports  of 
silver  during  December,  1918,  amounted 
to  $48,000,000,  a  larger  amount  than  in 
any  month  during  the  past  three  years. 
For  the  calendar  year  exports »of -silver 
amounted  to  $253,000,000  in  1918 
against  $84,000,000. 

Graham  W.  Brogan,  formerly  with 
the  Duesenberg  Motor  Corporation,  has 
been  made  advertising  manager  of  the 
Black  &  Decker  Manufacturing  Co., 
Baltimore,   Md. 

Clement  Booth,  until  recently  en- 
gineer in  the  Standard  Roller  Bearing 

factory,  Philadelphia,  Penn.,  is  now 
with  the  Hale  &  Kilburn  Corporation 
as  production  engineer. 

D.  G.  Caywood,  formerly  sales ,  man- 
ager of  the  Brunner  Manufacturing  Co., 

Utica,  N.  Y.,  has  become  special  rep- 
resentative for  the  Black  &  Decker 

Manufacturing    Co.,    Baltimore,    Md. 

Charles  B.  Wilson,  president  and 
manager  of  the  Wilson  Foundry  and 
Machine  Co.,  Pontiac,  Mich.,  has  been 
elected  vice  president  of  the  Curtiss 
Airplane  and  Motor  Corporation,  Buf- 

falo,  N.   Y. 

James  A.  Butler  and  F.  Alber 
Hayes  have  incorporated  under  the 
name  of  Butler  &  Haynes,  Inc.,  mechan- 

ical and  chemical  consultants  and  ex- 
perimental engineers,  with  offices  at 

220   Devonshire   St.,   Boston,   Mass. 

Maj.  N.  C.  Walpole  of  the  Ordnance 
Division  has  received  an  honorable  dis- 

charge from  the  service  and  has  re- 
turned to  his  duties  as  Southern  sales 

manager  of  the  Niles-Bement-Pond  Co. 
and  the  Pratt  &  Whitney  Co.,  with  of- 

fices at  2015  First  Ave.,  Birmingham, 
Ala. 

A.  A.  Heller,  treasurer  and  general 
manager  of  the  International  Oxygen 
Co.,  115  Broadway,  New  York  City, 

has  given  up  his  active  duties  as  man- 
ager. Eugene  Schoen  has  been  ap- 

pointed to  take  his  place  as  manager. 
Mr.  Heller,  as  treasurer,  continues  in 
charge  of  the  financial  departments  of 
the  business. 

C.  J.  Brown,  connected  with  the  sales 
division  of  the  R.  D.  Nuttall  Co.  for  the 
past  three  years,  has  become  associated 
with  Frank  M.  Ebb,  representing  the 
Silver  Manufacturing  Co.,  the  National 
Forge  and  Tool  Co.,  the  Horseberg 
Forge  Co.  and  the  Meadville  Malleable 
Iron  Co.  in  the  Pittsburgh  district.  Mr. 
Brown  will  be  located  at  902  Second 
National  Bank  Building,  Pittsburgh. 

The  Hoyt-Noi  Steel  Co.,  Chicago,  111., 
representative  and  distributor  of  Arm- 
co  products,  has  changed  its  name  to 
the  General   Steel  Company. 

The  New  Albany  Machine  Manufac- 
turing Co.  has  been  incorporated  with 

a  capital  of  $50,000  to  manufacture 
stone  machinery.  The  incorporators  are 
Henry  H.  Martin,  Carl  W.  Martin  and 
L.  E.  Martin. 

The  Onondaga  Steel  Co.,  Inc.,  Syra- 
cuse, N.  Y.,  has  recently  purchased  12 

acres  of  land  at  Eastwood,  near  Syra- 
cuse. New  buildings  are  planned  for 

the  near  future,  and  by  early  spring 
it  is  expected  that  the  entire  plant  will 
be  removed  from  Syracuse. 

The  P-W-V  Automatic  Machine  Cor- 
poration, a  Massachusetts  concern,  has 

purchased  the  entire  radial  automatic 
screw-machine  business  from  the  Fitch- 
burg  Automatic  Machine  Works  depart- 

ment of  the  Fitchburg  Machine  Works, 
and  is  making  plans  for  a  considerably 
larger  output  of  this  four-spindle  screw 
machine.  It  is  rumored  that  an  exten- 

sive modern  plant  at  Springfield  is  in- 
cluded in  the  plans.  The  oflicers  of  the 

new  company  are  C.  E.  Van  Norman, 
president;  L.  M.  Waite,  vice  president 
and  sales  manager,  and  C.  J.  Wetzel, 
secretary-treasurer. 

RoLLA  C.  Carpenter,  who  until  less 
than  two  years  ago  was  professor  of 
experimental  engineering  at  Sibley 
College,  Cornell  University,  died  at  his 
home  in  Ithaca,  N.  Y.,  on  Jan.  19.  He 
was  a  noted  inventor  and  author.  His 
books  include  the  well-known  te.xtbooks, 

"Experimental  Engineering,"  "Heating 
and  Ventilating  Buildings"  and  "Inter- 

nal Combustion  Engines."  Besides  these 
he  has  written  many  important 
articles  for  the  American  Society  of 
Mechanical  Engineers  and  for  various 
engineering  periodicals.  He  retired 
from  Sibley  College  early  in  1917, 
after  nearly  30  years  of  teaching.  He 

was  a  judge  in  the  Department  of  Ma- 
chinery at  the  Chicago  Exposition  in 

1893,  the  Buffalo  Exposition  in  1901  and 
also  the  Jamestown  Exposition  in 
1907.  Professor  Carpenter  was  a  mem- 

ber of  the  following  engineering  so- 
cieties and  clubs:  American  Society 

of  Mechanical  Engineers,  of  which  he 
was  a  past  vice  president;  American 
Society  of  Heating  and  Ventilating  En- 

gineers, of  which  he  was  a  past  presi- 
dent; American  Institute  of  Mining  En- 

gineers; American -Society  of  Refriger- 
ating Engineers;  American  Society 

for  Testing  Materials;  American  Society 
of  Automotive  Engineers;  Michigan 

Engineering  Society,  the  Engineers' Club  and  the  New  York  Railroad  Club. 
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•■Is.    Kli-otric   Carbon  Tool 
Carnegie   Steel   Co.,   Carnegie   Building,    Pittsburgh,    Penn. 

"American  Machinist,"  Jan.  2,  1919 
This  company  has  recently  placed  on  the  market  a  new  line 
electric  carbon  tool  steels,  these  being  made  in  five  grades 

iiiKing  from  70-  to  130-point  carbon  content.  These  steels  are 
Kide  up  in  a  considerable  variety  of  sizes  and  shapes  generally 
■(luii'ed  for  machine-shop  tool  work. 

t'liiirk,    I,iitll« 

Terkelsen  &  Wennberg,   326  A  St.,  Boston,  Mass. 
"American  Machinist,"  Jan.  16,  1919 

The  body  is  of  heavy  single- 
piece  construction  and  is  ground 
to  a  finish.  The  back  Is  not  slot- 

ted, which  is  claimed  to  give  it  ex- 
ceptional strength,  and  thrust  bear- 

ings  are  provided  at  the  end  of 
each  screw.  The  jaws  are  double 
Ribbed,  heat-treated  and  ground  all 
over  and  are  Interchangeable.  The 
double-glbbed  jaws  are  claimed  to 
give  longer  life  and  greater  accu- 

racy than  those  of  the  slngle-gib 
type.  The  scrolls  are  of  .steel  forg- 
ings,  while  the   pinions   are   carbon 
steel  heat-treated.  The  threads  on  the  screws  are  cut  from 
end  to  end  without  any  necking  except  at  the  lower  end  for  the 
thrust  ring,  and  can  be  easily  removed.  The  thrust  ring  Is 
made  in  one  piece.  It  is  also  said  that  the  construction  of  the 
chuck  brings  It  close  to  the  lathe  spindle. 

DrlU,  Kleetrie,  with  Pistol  Grip  and  TrlBser 

Black  &  Decker  Manufacturing  Co.,   105-115    South  Calvert  St.. Baltimore,    Md. 

"American    Machinist,"    Jan.    16,    1919 

Equipped  with  a  pistol 
grip  and  trigger  switch 
and  is  claimed  to  be  the 
lightest  machine  of  its  ca- 

pacity on  the  market.  Its 
weight  is  only  6i  lb.,  and 
its  capacity  is  drills  up  to 
fa  in.  in  diameter.  The 
over-all  dimensions  are  4 
in.  in  diameter  by  12  in. 
long  and  a  series-compen- 

sated motor  furni.shes  the 
power.  A  no-load  speed 
of  1600  r.p.m.  is  attained. 
dropping  to  1000  r.p.m.  at  full  load  when  the  energy  consumed  Is 
175    watts. 

T»p|>)ngr  Attachment,  ISark-Cieared' 
Landau  Machine  and  Drill  Press  Co..  Inc.,  l'.i-2G  West  44th  St™ Xew  York  City. 

"American   Machinist,"  Jan.   16,  1916 

The  device  is  at  present  made  In  two  sizes. 
No.  1  taking  taps  up  to  v'v  in.  and  No.  2 taps  from  J  to  1  in.,  both  being  fitted  with 
standard  Morse  taper  slianks.  The  construc- 

tion is  such  that  it  will  work  to  the  full 
length  of  the  tap.  When  the  lap  reaches  the 
bottom  of  the  hole  it  is  automatically  re- 

leased to  prevent  breakage.  The  back  gears 
are  used  to  reduce  the  speed  of  the  tap.  the 
reversing  speed  being  7  to  1.  .\ll  parts  are 
hardened  and  ground  and  the  gears  for  both 
tapping  and  reversing  are  con.itantly  in  mesh. 
The  Xo.  1  attachment  is  equipped  with  a 
Jacobs  chuck. 

Boring  Mill,  Horizontal 
Blomquist-Eck  Machine  Co.,  1146  East  152d  St.,  New  York  City. 

"American   Machinist,"    Jan.    2.    1919 
Diameter  of  spindle,  3J  in. ; 

travel  of  spindle,  30  in. ;  taper  in 
spindle,  Morse  No.  5 ;  number  of 
speed  changes,  twelve,  16  to  196 
r.p.m. ;  number  of  feed  changes 
tor  spindle  or  table,  9  ;  number  of 
feed  changes  for  spindle  or  table 
with  back  gears,  18  ;  feeds,  0.003 
to  0.518  in.  per  spindle  revolu- 

tion ;  working  surface  of  table,  24 
X  54  in.  ;  automatic  longitudinal 
feed  of  table,  36  in. ;  automatic 
traverse  feed  or  parallel  move- 

ment of  table  with  bed,  37  in.  : 
maximum  distance  from  spindle 
[lose  to  outboard  bearing,  5  ft.  5 
11. ;  maximum  distance  from  top  of  plain  working  table  to  center 
of  spindle,  27  in. ;  maximum  distance  from  top  of  bed  to  top  of 
table,  10  in. ;  weight,  crated,  11.600  lb. ;  horsepower  recommended, 
5  ;   motor  recommended,   constant   speed,    900   to   1200   r.p.m. 

(This  card  is  to  replace  the  similar  one  published  on  page  92a.) 

jOraduating  Machine 
Schipper  Machine  and  Tool  Co.,  Aurora,  Ind. 

"American  Machinist,"  Jan.   23,   1919 

This  macliine  consists 
of  a  Schipper  10-in.  in- 

dex head  and  a  graduat- 
ing attachment.  It  will 

graduate  work  at  angles 
of  from  45  to  90  deg.  in- 

clusive and  up  to  10  in. 
in  diameter.  It  weighs 
110  lb.-  complete  and  may 
be  used  on  a  milling  or 
planing  machine  table  or 
bench.  It  is  easily  ap- 

plied or  detached  from 
the    index    head. 

Tliread-fiaBe   Lapping   Machine 
H.  E.  Harris  Engineering  Co.,  1047  Broad  St.,  Bridgeport,  Conn. 

"American   Machinist."   Jan.    23,    1919 
The  drive  is  from  either  of  the 

two  grooved  pulleys  through  the 
double  cone-shaped  spider.  It  has 
been  the  intention  to  include  such 
features  as  should  be  conducive  to 
the  comfort  of  the  operator.  His 
left  hand  and  arm  rest  upon  the 
bench  and,  a  slight  pressure  with 
either  the  thumb  or  index  finger 
will  cause  the  lapping  spindle  to 
drive  in  the  desired  direction.  In 
lapping  female  gages  the  lap  is 
held  in  the  chuck  and  the  gage  in 
•lie  operator's  right  hand.  In  lap- 
Ping  male  gages  the  gage  is  held 
in  the  chuck  and  the  lap  is  in  the 
operator's  hand.  The  reversing 
mechanism  requires  a  very  slight, 
movement  of  the  spindle,  this  being 
obtained  by  pressing  on  the  verti- 

cal lever  shown  at  the  left. 

Vise,  (luick-.\ctliiK  aiming 
Hartford   Special  Machinery  Co.,  Hartford,   Conn. 

'American   Machinist,"   Jan.   23,    1919 

A  5-in.  quirk-acting  vise  made 
of  drop-forgings.  ca.stings  and 
bar  stock,  the  parts  being  nia- cliined  all  over  and  gaged  to  per- 

mit inlerchangeability.  .411  fit- 
ting and  sliding  surfaces  are 

hardened  and  ground  and  the  slid- 
ing jaw  is  scraped  to  the  base. 

The  sliding  jaw  has  a  T-slot  that 
receives  the  head  of  the  bolt  car- 

rying the  bearing,  which  has  ser- rations to  engage  those  on  the 
.sliding  jaw.  The  eccentric  of  the 
binder  handle  fits  in  the  cam 
handle    and    both    swing    on     the same  bearing,  which  is  clamped  to          j, .     ,    ,  » 
the  jaw  bv  the  bolt.  In  operation  the  sliding  jaw  is  adju.sted  to 
the  work  by  clamping  the  bearing  in  its  proiier  place.  Th<?  cam 
moves  the  jaw  up  to  the  work  and  partly  clamps  it,  while  a 
movement  of  the  eccentric  gives  a  final  tightening. 

Patented  Aug.  20,  1918 
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IRON  AND  STEEL 

PIG   IRON — Quotations  conipilod  by  The  Matthow  Addy  Co.: 

Current  One  Month  Ago 
CINCINNATI 

No.2Southern      $37.60  $37  60 
Northern  Basic   ,-.        34.80  34  80 
Southern  Ohio  No.  2        35.80  35  80 

NEW  YORK,  Tidewater  delivery 
Penna.  2X    39.55  3915 
Virginia  No.  2    4170  4170 
Southern  No.  2    41.70  41    70 

BIRMINGHAM 
No.2Foundry        34.00  34  00 

PHILADELPHIA 

Eastern  Pa.  2X    39.15*  38  85* 
Virginia  No.  2    40.50t  40  50t 
Ba.sic     36  90*  36  60* 
Grey  Forge    36  90*  36  60* 
Bessemer    39    10*  38.80* 

CHICAGO 
No.  2  Foundry  Local        34.  50  34  50 

No.  2  Foundry  Southern       39.00  _  39.00 

PITTSBURGH,  including  freight  charge  from  the  ' Valley 

No.  2  Foundry  Valley        35.40  35  40 
Basic       34.40  34.40 
Bessemer        36.  60  36. 60 

*  F.o.b.  furnace,     t  Delivered. 

STEEL  SHAPES~The  following  base  prices  per  100  lb.  are  for  structural 

shapes  3  in.  by  i  in.  and  larger,  and  plates  J  in.  and  heavier,  from  jobbers'  ware- bouses  at  the  cities  named: 
.   New  York   .     '—  Cleveland  -^       ^~  Chicago  — . 

One        One  One  One 
Current  Month     Year    Current     Year      Current      Year 

Ago        Ago  Ago  Ago 

Structural  shapes      $4.07     $4  27     $4.20     $3  97     $4-4  04     $4  07       $4.20 
Soft  st^el  bars        3.97       4.17       4.10       4  07       4-4.04       3.97         4.10 
.Soft  steel  bar  shapes. .      3.97       4   17       4.10       4.07        4   14  3.97         4.10 
Soft  steel  bands        4.57       4.77        

Plates,  }  to  I  in.  thick     4  27       4  52       4  45       4.47*      4  39  4  27         4  20 

*  For  A~'°*  plat«s. 

BAR  IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows: 
Current  One  Year  Ago 

Pittsburgh,  mill      $3.50  $3.50 
Warehouse,  New  York       4. 75  4. 70 
Warehouse,  Cleveland        3.90  4.985 
Warehouse,  Chicago        4.  10  4.10 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per  pound  from 
jobbers'  warehouse  at  the  cities  named: 

.   New  York   .        Cleveland    ^-Chic.igo— - 

*No.  28  black        4 
*No.  26  black   
*No6.  22  and  24  black 
Nos.  18  and  20  black 
No.  16 blue  annealed. 
No.  14  blue  annealed 
No.  10  blue  annealed 

*No.  28  galvanized . . . 
*No.  26  galvanized 

'7.Q 

70 

60 
55 
50 
10 
00 
90 
05 
75 

o  e 
5  22 

6  12 
6  07 

02 
37 

27 

17 

57 
27 
12 

=.2  a 

6  52 

5  62 
5  52 

7  77 
7  47 
7  32 

c  aj  O C  t  be 

OX 
6  445 
6  405 
6  295 
6  245 
5  645 
5  545 
5.445 

7  695 
7  395 
7  245 

100  lb. 
add  5c 

=  F 

5.75 
5  65 
5.60 
5  50 
4  95 4,85 
4  75 
7  15 

6  85 
6  70 

6.45 
6  35 
6  30 
6  25 
5  65 
5  55 
5  45 
7.70 

7  40 
7   25 

for  25  to  28  gage 
all  gages. 

ie  a>  a  o 
C  o  »  w 

£  0>'< 22  6  445 
12  6  405 
07  6  295 
02  6  245 
37  5.645 
27  5  545 
17  5.445 

57  7  695 
27  7  395 
12  7  245 

:    25c.  for 

No.  24  galvanized        5,60 

*  For  painted  corrugated  sheets  add  30c.  per 
l9to  24  gages;  for  galvanized  corrugated  sheets 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers  reouiring 
at  least  1000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  the  follow  ing 
discounts  hold: 

Current  One  Year  Agn 

New  York         List  plus  9^'r        List  plus  25% 
Cleveland      List  plus  7 'K       List  plus  10% 
Chicago      List  plus  9%       List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

New  York 
Cleveland 
Chicago, 

35% 

35% 
35% 

40  <! 

40% 40% 

SIVEDISH  (NORWAY)  IRON— The  average  price  per  1 00  lb.,  in  ton  lots  is: 

New  York 
Cleveland 
Chicago , 

In  coils  an  advance  of  50c.  usually  is  charged. 
Note — Stock  very  scarce  gcnernlly. 

Current 

$25  50-30 20  00 
16  50 

One  Year  .\go 

$15  00 15.30 
15  00 

i,  H,  A,  i,  A,  ft        1 No.  8,  A  and  No.  10 

i. 

No.  12   

A,  No.  14  and  A No.  18   
No.  20   

WELDING  MATERIAL  (SWEDISH)— Prices  are  as  follows  in  cents  per 
pound  f.o.b.  New  York,  in  100  lb.  lota  and  over: 

Welding  Wire*  Cast-Iron  Welding  Rods         '  ' Aby  12in,  long      14.60 
J  by  I9in.  long      12.00 
i  by  19  in.  long      10  00 

25.50to3300         i  by  21  in.  long      10  00 

*  Special  Welding  Wire 

i    33.00 

ft  30.00 
*  \  ery  scarce.  A    38  00 

MISCELLANEOUS  STEEL— The  following  quotations  in  cents  per  pound 
are  from  warehouse  at  the  places  named: 

Chicago 

Current 

7  50 
II   75 

7  07 
4  77 

8  57 6  25 

Openhearth  spring  steel  (heavy)   
Spring  steel  (light)    ,    . . 
Coppered  bessenier  rods        ^00 
Hoop  steel      
ColcI-roUed  strip  steel   
Floor  plates        6  27 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh:    basing 
car<l  of  No.  6,  1917,  for  steel  pipe  and  for  iron  pipe: 

BITT  WELD 

New  York Cleveland 

Current Current 

8  00 8  00 
10  00 11    25 9  00 

8.00 

4  77 4  75 
8  02 

8  25 
6  27 

6  00 

Steel 
Inches  Black 

i.  1.  and  J      47% 

j      51% 
jto3      54% 

Iron 

Black 

.    36% 

2        47% 

2Sto6      50% 
BUTT  WELD, 

i,  Jand  i      43% 
1      48% 
J  to  IJ      52% 

Galvanizi-<1  Inches 

20J%  itolj   

36}  % 

40J% 

LAP  WELD 

34J%  2      29% 
371%  2Jto6      31% 

EXTIL\  STRONG  PLAIN  ENDS 

25i%  ;  to  IJ      36% 

35}% 
39}% 

Galvanized 

20% 

iii 

21% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2      45% 
2}  to  4      48% 
4j  to6      47% 

33!%  2       30%  17% 
36!%  25  to  4      32%  20% 
35!%  4}  to  6      31%  19% 

Stock  discounts  in  cities  named  are  as  follows: 

. — New  York —     ^-Cleveland—      . —  Chicago   

Gal-                      Gal-  Gal- 
Black    vanized   Black   vanized     Black  vanized 

1  to  3  in.  steel  butt  welded.      43%       27%       43%       26%       41    1%,  26  I  % 
3!  to  3  in.  steel  lap  welded         38%       29%       39%       23%       37.1%  23.1% 

Malleable  fittings.     Class  B  and  C.  from  New  York  stock  sell  at  list  -(-I2J%. 
Cast  iron,  standard  sizes,  10%  off. 

METALS 

MISCELLANEOUS    METALS— Present    and    past    New    V^ork    quotations in  cents  per  pound,  in  carload  lots: 

Copper,  electrolytic Tin  in  3-ton  lots. 
Lead   

Spelter   

Cur- 

rent 

20  50* 

72  00 

5  75 7  85 

.ST.  LOUIS 

One 
Month   Ago 

26  00 

72  00 7  05 
8  60 

Onf   Year Ago 

23  50 85  00 

6  50 
8  00 

I^ad    5.45  6  75  6  35 
Spelter         7.50  8  25  7  55 

.\t  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  ton  nr 
more: 

.   New  York        ^Cleveland—         —  Chicago -~ 

o  £    d?,<    o>-<      oe      ex       o  c      zx 
Copper  sheets,  base.  29  00  38  00  31   00  31   00  32  50  32.00  35  00 Copper  wire  (carload     , .   «,, 

lots)    28.00  35  00  32  00  32  00  28  50  28.50  34  CO 
Brass  sheets    29.00  39  75  30,75  32.00  33.00  29  00  35  00 
Brasspipe    37.00  46  00  36.50  38  00  40  00  3*00  4100 Solder  (half  and halO  ,  ,„  ̂   .,    ,- 

(caselots)    41.00  55  00  48  00  44  00  43.25  39  00  41    50 

Note: — Solder  very  scarce. 

Cooper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  oi.  and  heavier, 
add   Ic:    polished  takes  Ic.  per  sq.ft    extra  for  20-in.  widths  and  under:    over 

20 in..  2c. 

BRASS  RODS— The  following  quotations  are  for  large  lots.  mill.  100  lb  and 

over,  warehouse:  25%  to  be  added  to  mill  prices  for  extras:  50%  to  be  added  to warehouse  price  for  extras:  __  «      ,-         . 

Current  One  \  ear  .\g.> 
Mill     $26.00  $25  00 
New  York    27  40  30  00 
Cleveland       30  00  34  00 
Chicago        .  28  50  37  00 
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American  Machinist 

From  the  Chief  of  Ordnance 
Major-General  C.  C.  Williams 

Asks  Co-operation  of  Our  Readers 
* 

TWO  years  before  the  war— to  be  exact  in  January,  1915  — 
the  American  Machinist  set  itself  the  task  of  educating  the 

American  manufacturing  public  toward  preparedness  by  the  wide- 
spread publication  of  methods  of  ordnance  manufacture.  This  policy 

it  has  consistently  followed  up  to  the  present  time,  with  the  result 
that  educational  work  of  exceeding  importance  to  our  public  safety 
has  been  accomplished. 

Now  that  the  excitement  of  actual  warfare  is  over  there  is  a  natural 
tendency  to  forget  what  we  have  learned.  To  counteract  this  tendency 
and  to  conserve  our  present  public  asset  of  knowledge  of  ordnance 
engineering  and  manufacture,  the  American  Machinist  is  initiating 
a  new  editorial  department  entitled  "United  States  Army  Ordnance 
News."  In  so  doing  it  is  in  my  estimation  performing  a  public 
service  fully  as  important  as  its  previous  service  during  the  war. 

I  urge  upon  American  manufacturers  who  have  made  ordnance 
material,  upon  civilian  engineers  who  have  had  to  do  with  its  design 
or  manufacture,  upon  officers  who  came  into  the  Ordnance  Depart- 

ment from  civilian  life  and  who  have  gone  or  are  now  going  back  to 
their  former  occupations,  that  they  contribute  their  experiences  and 
add  to  their  experience  through  these  columns,  so  that  the  knowledge 
of  ordnance  that  we  have  gained  as  a  nation  during  the  past  20  months 
may  not  be  lost  or  considered  an  exclusive  prerogative  of  those  who 
remain  in  the  regular  establishment.  The  Government  arsenals  and 

the  Ordnance  Department  are  but  a  nucleus  for  the  greater  organiza- 
tion of  our  manufacturers  and  civilian  engineers.  It  was  these  manu- 

facturers and  these  engineers  who  made  possible  the  accomplishments 
of  the  past,  and  it  is  to  these  men  that  we  must  look  in  the  future. 
Their  knowledge  of  ordnance  engineering  and  manufacture  is  our 
greatest  assurance  of  real  preparedness. 

Washington,  D.  C. 

Jan.  23,  1919 

^»,b 

See  Page  "£&*  of  this  issne 
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THE 

 new  Bull
ard 

8-in.  M  u  1 1  -  A  u- 
Matic,  like  its 

larger  predecessor
  
which 

was  the  pioneer  station- 

type  machine  tool,  is  the 
developmen

t  
of  the  idea 

that  automaticit
y  

in  ma- 
chine tools  need  not  be 

accompanie
d  

by  restrict- 

ing specializ
ation.  

The 
demonstra

tion  of  this 

idea  in  the  14-in.  ma- 

chine, having  success- 

fully passed  its  five-year 

period  of  probation, 
 
and 

having  been  tested  in 
some  150  installation

s, 

the  fruition  of  that  idea 
in  a  second  size  of  the 

same  type  of  machine  is 
of  especial  interest.  No 
machine  tool  has  a  wider 

range  of  work  than 

the  engine  lathe.  No 
machine  tool  is  more 

simple  in  its  tooling  than 

the  engine  lathe,  with 

its  single-poi
nted  

tool 

fed  longitudinal
ly,  

trans- 
versely or  at  any  angle 

by  means  of  its  com- 

pound rest.  The  idea  be- 
hind the  Mult-Au-Ma

tic 

is  that  of  combining 
 
the 

breadth  of  range  and 

simple  tooling  of  the  en- 
gine lathe  with  the  pre- 

cision and  time  saving  of 

a  strictly  automatic 

process;  in  reality  it  is 
the  making  automatic  of 

six  engine  lathes  work- 

ing in  sequence  and  op- 
erated by  one  man  whose 

duties  consist  of  loading 

and  unloading.
  

The  one 

phase  of  lathe  operation 

which  has  not  been  in- 
cluded in  the  function  of 

Five  years  ago  the  American  Machinist  an- 
nounced to  the  public  the  original  14-in. 

Bullard  Mult-Au-Matic,  which  was  the  first 
station-type  machine  tool  built  in  America 
for  the  market.  In  this  issue  we  present  to 

the  public  for  the  first  time  the  new  Bullard 
8-in.  Mult-Au-Matic.  This  new  and  smaller 

machine,  while  it  follows  the  general  prin- 
ciples of  operation  of  its  14-in.  predecessor, 

contains  2500  fewer  parts,  but  many  new  fea- 
tures which  will  bring  this  new  type  of  Mult- 

Au-Matic  into  an  entirely  new  field  of  work. 

this  machine  is  turning 
between  centers.  The 
first  impression  one  gets 
in  watching  any  one  of 
the  five  working  stations 

of  the  8-in.  Mult-Au- 
Matic  is  that  here  is  an 

engine  lathe  standing  on 
its  head  and  apparently 
benefiting  by  its  change 

in  position,  for  all  of  the 
customarily  manually 

operated  lathe  motions 
are  followed  out  without 
human  guidance  and 
hence  also  without  the 

possibility  of  human 

lapses  in  time  and  ac- 
curacy. The  field  of  the 

8-in.  Mult-Au-Matic  in- 

cludes all  classes  of  cast- 

ings, forgings  or  bar- 
stock  sections,  cut  to 

length,  coming  within  its 

capacity  and  which  re- quire boring,  turning, 

facing  or  threading  op- 
erations, either  singly  or 

in  combination.  Briefly 

it  comprises  six  inde- 
pendent vertical  lathes 

automatically  operated 

in  combination  on  a  se- 
ries of  pieces  of  the 

same  form  and  size,  all 

of  the  sequence  of  opera- 
tions, including  chuck- 

ing, being  performed 
simultaneously.  Thus 

there  is  produced  a  com- 
pletely finished  piece  in 

the  time  required  for  the 
longest  operation  of  the 
sequence  plus  the  few 
seconds  needed  for  the 

indexing  of  the  carrier 
and  its  spindles  from 
one  station  to  the  next. 
The  six  independent 
work-holding       spindles 
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are  mounted  on  a  carrier,  or  turret,  which  revolves 
around  a  central  column  having  six  faces,  the  first  of 
which,  being  the  loading  station,  is  blank.  On  the  re- 

maining five  faces  are  mounted  tool-carrying  slides 
which  are  independently  adjustable  in  amount,  rate 
and  direction  of  movement. 

The  base,  which  is  cylindrical  in  form,  forms  a  rigid 
surface  plate  on  which  is  mounted  the  machine  proper. 
This  base,  as  shown  in  Fig.  1,  is 
divided  into  two  sections,  the  lower 
of  which  serves  as  a  tank  of  large 
capacity   for   cutting    lubricant   or 

"coolant"  and  the  upper  as  a  reser- 
voir for  the  lubricating  oil  circu- 

lated    throughout     the     machine. 
Within  each  reservoir  is  an  inde- 

pendent power  pump  for  circulating 
its  contents.     The  column,  a  rigid 
cylindrical  unit,  is  firmly  secured  to 
the    base.      On    its    lower    end    is 

formed  the  main,  or  central,  bear- 
ing for  the  spindle  carrier,  or  tur- 

ret.    Within  this  section  is  incor- 
porated   the    indexing    and    turret 

registry  mechanism.     On  its  upper 
end,  hexagonal  in  form,  are  mount- 

ed   the    independent    tool-carrying 
heads,     and     on    the 
head    of    the    column 
and     firmly     secured 
thereto  is  mounted  a 
strongly    ribbed    base 
for  the  feed  and  driv- 

ing mechanism,  an  in- 
terior view  of  which 

is   shown    in    Fig.    4. 
The  carrier,  or  turret, 
in  which  are  mounted 

the  work-spindles  and 
which    is    shown    in 
Fig.    3,    embodies    in 
its  construction  facil- 

ities for  the  readjust- 
ment of  the  spindles 

in    relation    to    each 
other  as  well  as  to  the 
registry     mechanism. 
The    bearing    of    the 
carrier   on   the   column   is   tapered   to  provide  a  fine 
adjustment  at  this  point. 

The  controlling  drum,  carrier  indexing  mechanism, 
registry  master  pin  and  carrier  binder  are  contained 
within  the  column.  These  parts  are  readily  accessible 
for  inspection  or  adjustment  by  the  removal  of  a  plate 
at  the  loading  station  and  are  shown  at  A  in  Fig.  1. 

The  individual  feed  works,  which  are  illustrated  in 
Fig.  4,  are  units  in  construction  and  serve  as  supports 

for  the  top  plate,  on  which  is  mounted  the  driving- 
pulley  bracket.  A  10-hp.  motor  is  sufficient  for  all  con- 

ditions of  load. 

In  type  and  proportion  the  work  spindles  follow  closely 
the  design  of  those  used  in  the  Bullard  boring  mills  and 
vertical  turret  lathes.  Two  cylindrical  bearings  are 
provided  to  absorb  side  strains  and  a  self-centering 
conical  thrust  bearing  at  the  upper  end  of  the  spindle 

Fig.  1.  Surface-plate  form  of  machine  bate  and  hexagonal  column. 
The  htue  contains  an  upper  and  lower  compartment,  the  former 

containing  the  supply  of  lubricating  oil  and  the  latter  the  coolant. 

Each  compartment  has  its  independent  circulating  pump.  The  main 
controller  drum  can  be  seen  at  A,  the  locking  pin  at  B  and  one  of 

the  work-spindle  driving  pinions  at  C. 

is   provided   to   take   care   of  the  vertical  pressures. 
The  spindle  head  is  in  the  form  of  a  plain  faceplate, 
to  which  may  be  secured  specially  designed  three-jaw 
chucks,    as    illustrated    in    Fig.    2,    or    special    work- 
holding  fixtures  as  required.     The  spindles  are  driven 
by  spur  gearing  and  each  spindle  gear  is  mounted  be- 

tween adjustable  friction   surfaces  which   serve  as  a 

safety  device.    Means  for  obtaining  widely  variable  in- 
dependent    selective     speeds     for 

work-carrying    spindles     are    pro- 
vided at  each  station.    Transformer 

or  change  gears  located  at  the  head 
of  the  column   provide  the   means 
for  speed  changes.    In  the  indexing 
operation  the  driving  pinions  at  the 
column    stations    and    the    work- 
spindle  gears  in  the  carrier  are  au- 

tomatically  disengaged,    and    after 

the  completion  of  the  indexing  op- 
eration  are   again   engaged.     The 

carrier  is  rotated  from  station  to 

station   by   power.     The   indexing 
mechanism  is  driven  at  a  constant 

speed  by  a  connection  to  the  main 
driving  shaft  of  the  machine.    This 
mechanism   (a  modification  of  the 

Geneva  motion)    actuates  the  car- 
rier from   station  to 

station    without    jar, 

providing  the   neces- 
sary acceleration  and 

retardation     to     ad- 
vance the  carrier  and 

bring  it  to  rest.  Con- 
tinued accuracy  in  the 

registry  of  the  carrier 
and  spindles  with  the 
tool  stations  is  abso- 

lutely   essential.      Of 
equal    importance    is 
the  ability  to  correct 
inaccuracy,  should   it 
arise,   in  any  one  of 
the  registry  positions, 
without  aflFecting  the 
others.    This  object  is 
attained    as    follows : 
Each   registry  pin 

~
\
 

IS 

tightly  fitted  to  the  carrier,  one  serving  for  each  work 
spindle.  The  opposing  master  pin,  located  in  the  col- 

umn, is  actuated  by  a  cam  on  the  controlling  shaft.  The 
registry  pins  are  milled  to  give  an  inclined  contact  face, 
those  in  the  carrier  forming  a  wedge,  while  the  master 
pin  presents  a  mating  jaw.  A  slot  milled  in  the  master 
pin  provides  a  limited  amount  of  spring  opening  and, 
as  it  is  forced  into  engagement  with  the  opposing  wedge, 
the  freedom  required  for  its  sliding  fit  in  the  column 
is  eliminated,  thus  insuring  accuracy  in  registry. 

The  carrier  binder,  mounted  in  the  column,  is  actuated 
in  conjunction  with  the  master  registry  pin,  and  serves 
not  only  to  bind  the  carrier  in  its  indexed  position,  but 
also  to  take  up  such  freedom  in  the  bearing  of  the  car- 

rier on  the  column  as  is  required  in  indexing  the  car- 
rier from  station  to  station.  The  carrier  is  brought  to 

rest  by  the  indexing  device  before  the  registry  pins 
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are  engaged  with  the  purpose  of  elim- 
inating shock  and  jar.  The  tool-car- 

rying heads  are  mounted  on  the  faces 
of  the  column  at  the  five  work  stations. 

These  heads  are  entirely  independent 
in  direction,  amount  and  rate  of  move- 

ment, and  consist  of  a  main  slide 
gibbed  to  the  column,  on  which  is 
mounted  a  secondary  slide  to  which 
the  tool  combination  may  be  secured. 
The  secondary  slide  may  be  swiveled 
to  90  deg.  either  way  of  the  work  axis 
and  rigidly  located  at  any  angle.  For 
straight  boring,  reaming  and  turning, 
the  secondary  slide  is  locked  at  zero 
and  the  entire  head  moves  as  a  unit 
throughout  the  distance  required  to 
complete  the  operation,  meets  its  stop 
and  is  returned.  For  taper  boring, 
angular  turning  or  facing  at  any  angle 
with  the  work  axis  the  secondary  slide 
is  set  at  the  desired  angle.  The  entire 
head  is  advanced  to  the  work,  the 
main  slide  brought  to  rest  by  a  stop 
and  locked  in  position.  The  motion 
is  then  taken  up  by  the  secondary  slide 

■which  is  fed  the  distance  required, 
brought  to  rest  by  an  adjustable  stop 
and  returned  through  its  original 
path.  The  heads  are  rapidly  advanced 
to  the  point  where  feed  should  begin, 

the  feeds  then  engaged  at  the  prede- 
termined rate  per  revolution  and  at 

the  completion  of  the  feed  movement 

are  rapidly  returned.  The  rate  of  ad- 
vance and  return  is  constant  regard- 

less of  feed  or  spindle  speed,  but  the 
point  of  change  from  rapid  advance 
to  feed  is  adjustable.  The  rate  of  feed  at  each  station 
is  determined  by  change  gears  shown  at  D  in  Fig.  4. 
Any  head  may  be  geared  up  to  feed  a  determined  thread 

pitch. 
Each  tool  head  having  independent  feed  works  has 

as  well  an  independent  manual  control.  At  any  point 
in  its  advance  motion  the  feed  may  be  disengaged  and 
again  engaged.  This  feature  is  intended  to  accomplish 
a  saving  in  the  time  re- 

quired for  setting  up  a  job. 
The  main  drive  shaft  re- 

volves at  a  constant  speed 
and  is  in  motion  so  long  as 

power  is  applied.  The  lu- 
bricating-oil  circulating 
pump  and  drive  shaft  for 
the  indexing  mechanism  di- 

rectly geared  thereto  are 
therefore  also  in  continu- 

ous motion  at  constant 

speed.  The  mechanism  for 
rapid  advance  and  return  of 
the  tool  heads,  independent 
from  and  yet  a  part  of  the 
feed  works,  is  also  directly 
connected  with  the  main 
drive  shaft  and   therefore 

ORtlAY  PROCESS.  PAT. 

Fig.    2.      View   of   one   of    the   five 

working  stations,  showing  close-up 
of  compound  tool  slide 

Fig.  3.  Work-spindle  carrier  with  four  spindles  assem- 
bled. The  spindle  B  is  driven  by  the  gear  C,  which 

meshes  with  the  pinion  shown  at  C  in  the  halftone.  Fig.  1 

driven  at  a  constant  speed  irrespective 
of  the  speed  of  work  spindles  or  rate 

of  feed.  The  time  element  of  all 
automatic  motions  is  therefore 
constant  and  cannot  be  varied  or 

adjusted  by  the  operator.  The 
lubrication  of  the  Mult-Au-Matic 

shows  careful  planning.  In  the  base 
of  the  machine,  which  forms  a  large 
reservoir,  is  located  the  circulating 

pump,  which  is  directly  and  continu- 
ously driven  from  the  main  drive 

shaft.  Forced  to  the  top  of  the  ma- 
chine the  oil  passes  through  a  filter 

which  removes  all  impurities  and  for- 
eign matter  and  insures  its  cleanli- 

ness. After  filtration  it  is  led  to  the 
distributing  reservoir  in  the  top  plate 
or  motor  base,  from  which  it  is  fed 

by  gravity  in  large  streams  first  to 
the  feed  works  and  thence  down 

through  the  entire  machine,  all  bear- 
ings and  gears  being  under  flooded 

lubrication.  As  an  integral  part  of 
the  machine  and  included  as  an  es- 

sential element  in  its  design  is  the  sys- 
tem of  chip  and  water  guards.  The 

base  of  the  machine,  as  stated,  forms 

a  large  reservoir  for  the  cutting  lubri- 
cant or  coolant,  the  circulation  pump, 

direct  connected  to  the  main  drive  and 

operable  when  required,  is  mounted 
within  the  base.  Lubricant  drawn 
from  the  reservoir  is  forced  through 
ducts  in  the  base  and  is  delivered  at 

the  cutting  tools  by  adjustable  noz- 
zles mounted  on  the  chip-guard 

stanchions  within  which  is  an  e.x- 
tension  of  the  ducts  in  the  base.  The  lubricant,  after 
performing  its  function,  is  returned  by  channels  in  the 
carrier  to  the  point  of  chip  discharge  and  with  the  chips 
is  delivered  to  a  separating  and  settling  tank  located 

at  the  discharge  chute,  returning  clean  lubricant  there- 
from to  the  reservoir  in  the  base. 

Owing  to  the  principle  on  which  the  Mult-Au-Matic 
operates,  the  total  time  for  machining  a  piece  on  it  is 

   the  time  of  the  longest  sin- 
gle operation  plus  the  slight 

amount  of  time  required 
for  indexing.  Fig.  5  shows 
a  developed  view  and  Fig.  6 
the  tooling  diagram  for  a 
taper  roller-bearing  cup 
and  gives  the  speeds  and 

feeds  for  the  various  op- 
erations. Total  machin- 

ing times  of  1  min.  or  less 
are  not  infrequent.  The 
following  are  the  principal 

dimensions  and  specifica- 
tions of  the  8-in.  Mult-Au- 

Matic:  Capacity,  8  in.  in 
diameter  b.v  6  in.  in  height ; 
chuck,  10  in.  in  diameter, 
with  8-in.  capacity;  spindle 
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head,  9}   in.  in  diameter;   spindle  speeds    (standard) 
33,  42,  48,  66,  82,  100,  122,  150,  208,  233  and  300  r.p.m ; 
movement  of  tool  heads,  6  in.  vertically,  3  in.  hori- 

zontally    or     angularly;     feed     rates     per     revolution 
(standard), 
0.0  0  6  7,      0.0086, 
0.0096,      0.0 13  3, 
0.0 16  2,  0.02, 
0.0  2  4  4,  0.03 
0.0415,  0.0  4  6  7, 
0.06  in. ;  main 
drive  pulley,  14  x 
4i  in.,  760  r.p.m. ; 
motor  10  hp.,  1800 
r.p.m. ;  projected 
floor  space,  ma- 

chine only,  67  in. 
in  diameter;  chip 
container,  29  in.  x 
15  in. ;  height, 
without  motor, 
137  in.;  net 
weight,  18,000 
lb.  One  of  the 

features  in- 
tended to  promote 

flexibility  of  setup 
and  at  the  same 
time  decrease  the 

ezpense  of  tool 
equipment  is  the 
use  of  transverse 
and  angular  feeds. 
The  incorporation 
of  these  features 

does  away  with 
the  necessity  of 
sweep  cutters  for 
facing.  The  total 
time  for  any  piece 

Fig.  4.  Inside  view  of  the  "upper  story"  of  the  8-in.  Mult-Au-Matie  with 
sheet-metal  splash  guards  removed.  A  is  the  main  drive  shaft;  B,  the  manual- 
control  clutch  ring;  C,  work-spindle  drive;  D,  feed  change  gears;  E,  quick- 
return   cam  on  feed  head;  F,  counterweight  on  fifth  station  of  the  machine 

machined  on  the  Mult-Au-Matic  is  that  required  for 
the  longest  operation  performed  on  any  one  head  plus 
the  slight  time  required  to  index  the  work-spindle  car- 

rier mechanism  from  station  to  station.  This  means  that 
one  particular 
working  >tation 

is  always  the  lim- 
iting station,  and 

since  each  tool 

head  at  each  sta- 
tion rises  as  soon 

as  it  has  per- formed its  work, 

this  limiting  sta- 
tion is  determined 

at  a  glance  and  it 
is  also  very  easily 
noticed  how  far 
behind  the  other 
heads  the  limiting 
station  is  in  its 

p  er  f  ormance. 
Thus  the  scheme 

of  operation  on 
this  machine  for 

maximum  effi- 

ciency in  connec- tion with  large 
lots  is  to  devise 

ways  and  means 
to  reduce  the  time 

taken  by  the  lim- 
iting station  at 

its  work  either 

by  s  u  bdividing 

the  cuts  or  revis- 
ing the  method  of 

tool  operation. 
One  feature  which 
goes  a  long  way 

Fig.  S.     Developed  view  of  the  loading  station  and  five  working  stations,  showing  the  Mult-Au-Matic  tooled  for  machining 

a  conical  roller-bearing  race 

I 
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toward  the  elimination  of  lost  time  is  the  use  of  in- 
dependent feeds  and  speeds  for  each  station.  It  is  an 

obvious  fact  that  the  rate  of  feed  and  speed  best  suited 
to  a  drill  working  in  alloy  steel  is  destructive  to  a 
reamer  working  in  the  same  material.  A  shouldering 
or  recessing  tool  is  quickly  ruined  if  fed  at  the  same 
rate  of  feed  used  for  a  roughing  cut,  and  if  the  feed  of  a 

roughing  tool  is  reduced  to  accommodate  that  suit- 
able for  a  parting  tool  its  productive  efficiency  is  of 

course  correspondingly  reduced. 

Motor  drive  is  provided  for  this  machine  when  de- 
sired; in  such  cases  the  motor  is  mounted  on  the  top  of 

the  feed  works  "umbrella,"  which  is  the  name  given  to 
the  top  plate  and  which  serves  not  only  as  a  cover  for 
the  entire  feed  works  but  also  as  a  means  of  securing 
them  in  a  single  unit. 

Sequence  and  Interrelation  of  Functions 
of  the  8-Inch  Mult-Au-Matic 

Starting  Functions 

1.  Power  is  applied  to  the  constant-speed  main  drive 
pulley  which  actuates,  (a)  the  lubricating-oil  circulat- 

ing pump;  (b)  the  coolant  circulating  pump;  (c)  the 
controller  clutch  ring  within  the  column,  through  which 
all  automatic  functions  are  timed  and  actuated. 

2.  Main  clutch  is  manually  operated,  applying  power 
to  work-spindle  drive. 

3.  Safety  lock  at  loading  station  is  manually  operated, 
releasing  control  drum. 

Operating  Functions 

4.  Control  drum  advances  and  bell  crank  motion  en- 

gages plunger  with  slot  in  constantly  revolving  control- 
ler clutch  ring. 

5.  Secondary  drive  clutch  automatically  disengages, 
bringing  work  spindles  to  rest. 

6.  Carrier  binder  is  released  by  cams  on  central  con- 
trol shaft  and  master  registering  pin  is  withdrawn. 

7.  The  carrier  is  advanced  one  station  by  Geneva  mo- 
tion, the  driving  pinions  and  work  spindle  gears  being 

automatically  disengaged  and  reengaged  at  the  new 
station. 

8.  The  master  registering  pin  is  engaged  by  cams 
on  central  control  shaft,  the  carrier  binder  operates 
and  indexing  is  completed. 

9.  The  secondary  drive  clutch  engages,  applying  power 
to  the  work  spindles  and  feed  works  and  simultaneously 
engaging  the  rapid  advance  motion  of  feed  works.  (The 
upper  control  drum  is  provided  with  cams  for  both 
spindle  drive  and  feed  works  engagement.)  Control 
drums  and  shaft  are  now  at  rest. 

(Functions  4  to  9  inclusive  take  place  during  one 
revolution  of  the  feed  drum  and  are  performed  in  a 
total  time  of  3  seconds.) 

10.  Tool  heads  are  rapidly  advanced  to  a  point  se- 
lected for  cutting  feed  to  begin.  (This  is  adjustable 

for  each  head.) 

11.  Rapid  advance  is  disengaged  and  feed  is  engaged 

by  trip  dog  adjustably  mounted  on  feed-control  ring, 
which  is  directly  driven  by  feed  drum  on  each  head. 

12.  Each  tool  head  feeds  (either  vertically,  horizon- 
tally or  in  any  selected  angular  direction)  to  the  point 

of  positive  stop  located  on  face  of  column  and  adjusted 
as  required. 

[<   -5.3'f4- 

-■^.9/7"- Dimensions    of 

Rough  ancf  F/nished  P/ece 
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Tapered     roller     bearing     race,     finished 
complete   ready  for  hardening  and 

grinding   in    112   seconds 

13.  Tool  head  is  rapidly  returned  to  its  initial  posi- 
tion by  a  quick  cam  on  feed  drum. 

14.  Control-drum  lock  (one  for  each  tool  head)  is 
released  by  dog  on  feed  control  drum,  which  also  dis- 

engages the  feed  clutch. 
15.  Control  drum  is  released  by  return  of  the  head 

that  completes  the  longest  operation. 
(Function  No.  4  then  recurs  and  the  operating  cycle, 

4  to  15,  is  repeated  ad  infinitum.) 

U 
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First  Operation. 
Second  Station.  — 
Cutting  speed,  120. 
ft.  per  minute  ;  r.p. 
m.,  82  ;  feed.  0.0133 
in  .per  revolution  : 
time,   38  seconds. 

Second  Operation. 
Third  Station.  — 
Cutting  speed.  150 
ft.  per  minute  ;  r.p. 
m.,  122  ;  feed.  0,02 
in.  per  revolution  : 
time.    49    seconds. 

Tliird  Operation. 
Pourtli  Station.  — Cutting  speed,  150 
ft.  per  minute :  r.p. 
m.,  122  ;  feed,  0,02 
in.  per  revolution  : 
time.    4D   seconds. 

Fourtn  Operation. 
Fifth  Station.  — Cutting  speed.  150 
ft.  per  minute :  r.p. 
m.,  100:  feed.  0.0086 
in.  per  revolution  : 
time,    48   seconds. 

Fifth  Operation. 

Sixth  Station,  — Cutting  speed  255 
ft,  per  minute ;  r,p. 
m„  208  ;  feed,  0.0133 
in.  per  revolution: 
time.   44   seconds. 

First  chucking:   Longest  operation,  49  sec,  index,  3  sec;  advance  of  tool  heads  2  sec.     Total,  54  seconds. 

First  Operation. 
Second  Station.  — Cutting  speed,  90 
ft,  per  minute  :  r.p, 
m.,  66  :  teed,  0.0133 
in.  per  revolution  : 
time.    35   seconds. 

Second  Operation, 
Third  Station,  — 
Cutting  speed,  120 
ft,  per  minute  :  r.p. 
m.,  82  :  feed,  0,0244 
in,  per  revolution : 
time,   53   seconds. 

Third  Operation, 
Fourth  Station.  — 
Cutting  speed,  293 
ft.  per  minute ;  r.p. 
m.,  208  :  feed.  0.0133 
in.  per  revolution  : 
time,   40  seconds. 

Fourth  Operation. 

Fifth  Station,  — Cutting  speed,  90  ft, 
per  minute:  r.p.m  . 
66  :  feed.  0.0086 
in.  per  revolution : 
time.    53    seconds. 

Fifth  Operation. 
Sixth  Station.  — Cutting  speed  150 
ft.  per  minute :  r.p. 
m.,  100  :  feed.  0.0086 in.  per  revolution  : 
time.    35   seconds. 

i   1 
r~~i[ 

Second   chucking:    Longest  operation,    53  sec;  index,  3  sec;  advance  of  tool  heads,  2  sec     Total  time,  58  seconds. 

Fig.  6.      Chart  of  tooling  operations.      Upper  diagram  shows  operations  on  first  chucking  of  tapered  roller  bearing  race. 

Lower   diagram   shows   second    chucking 

I 
There  is  something  fascinating  about  the  operation 

of  any  automatic  machine.  Perhaps  it  lies  in  the 
demonstration  of  untiring  faithfulness  with  which  such 
a  machine  carries  out  the  original  instructions  of  its 

setter-up.  Perhaps  part  of  this  fascination  lies  in  the 
thought  that  mechanical  skill  and  knowledge  of  its 
designer  has  been  solidified  into  metal  reality  and  can 

be  put  to  work  untiringly  perpetuating  this  skill  and 
knowledge.  It  is  interesting  to  speculate  how  far  auto- 
maticity  can  go,  and  this  machine  of  the  Bullards  has 
demonstrated  that  it  can  go  a  long  way. 

ORMAY  PROCESS.  P.&X. 
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An  Accumulative  Graphic  Record 
By  J.  B.  CONWAY 

SEVERAL  years  ago  I  was  industrial  manager  o
f 

a  well-known  gas-engine  manufacturer,  and  after 
certain  changes  in  the  method  of  production  had 

been  made  I  found  it  necessary  to  devise  a  chart  for  re- 
cording the  weekly  output  of  certain  departments.  Prior 

to  this  a  daily  record  was  maintained,  which  was 
totaled  at  the  end  of  the  week.  While  this  served 

its  purpose  in  a  measure  it  did  not  portray  a 
vivid  record  for  comparison,  and  after  several  weeks 
of  continuous  entries  the  executives  were  compelled 
to  work  over  a  maze  of  figures  in  order  to  compare  one 
week  with  the  next. 

To  grasp  quickly  the  essential  facts  the  chart  here 
reproduced  was  used  with  the  exception  of  the  several 
colors  employed  in  the  original.  Along  the  left-hand 
margin  is  given  in  figures  the  required  monthly  output 
of  units,  which  was  3300  in  this  instance.  Each  square 
represents  100  units,  reading  from  bottom  to  top.  The 
weekly  periods  are  shown  at  the  top  of  the  chart.  Heavy 
vertical  lines  divide  the  weekly  periods  into  periods  of 
four  weeks. 

The  Weekly  Outpxjt 

The  monthly  schedule  is  also  shown  by  a  "curve" 
representing  the  normal  weekly  output  expected.  The 
actual  weekly  output  is  shown  for  the  month  by  the  line 
beneath.  It  will  be  readily  seen  how  any  deviation  from 
the  normal-output  curve  is  brought  into  prominence 
when  compared  in  this  manner.  In  the  first  month  the 
output  was  only  2098,  or  a  decrease  of  1102  from  the 

normal,  which  was  8200.  To  the  foreman  or  superin- 
tendent responsible  for  getting  production  the  figures 

3200,  2098  and  1102  do  not  have  the  same  significance 
that  the  gap  shown  on  the  chart  between  the  two  curves 
has,  and  they  are  not  so  readily  comprehended. 

Across  the  lower  margin  is  entered  in  figures  the 
actual  number  of  units  manufactured  per  week,  the 
first  week  producing  426,  the  second  541,  and  so  on. 
These  figures  not  only  amplify  but  verify  the  points 
on  the  curve  for  the  weekly  output.  The  curve  marked 

"Weekly  Output"  is  for  convenience  in  comparing  one 
week's  output  with  another,  and  was  found  useful 
as  an  object  lesson  in  talking  over  the  results  of  the 

past  week  with  the  foremen  who  were  more  able  to  ap- 
preciate the  fluctuations  in  the  curve  than  the  difference 

in  the  totals.  This  statement  in  no  way  casts  reflec- 
tions on  the  ability  or  intelligence  of  the  foremen.  If 

the  reader  has  any  misgivings  he  should  himself  make 
a  few  comparisons  numerically. 

The  two  curves  at  the  bottom  of  the  chart  indicate  the 

expected  output  per  week  for  a  period  of  two  months  and 
the  actual  output  per  week  compared  graphically.  The 
scale  for  these  curves  is  shown  at  the  right-hand  side  of 
the  chart  extending  from  0  to  6400,  each  square  repre- 

senting 800  units.  Attention  is  called  to  the  use  of 
figures  again  to  verify  the  points  on  the  curve,  which 
for  the  first  month  are  2098  and  for  the  second  month 
4572,  the  latter  being  the  accumulated  total,  or  the  sum 

of  the  first  and  second  month's  output.  The  first  figure 
checks  that  represented  by  the  curve  showing  the  actual 

output  per  month  and  the  latter  is  the  sum  of  2098  and 2474. 

It  will  be  noticed  that  a  considerable  gain  was  made 
during  the  second  nonth  over  that  preceding  and  is 
readily  recognized  by  the  wide  divergence  of  the  two 
curves  for  the  first  month  and  the  greater  parallelism 
of  the  two  for  the  second  month.  This  is  seen  at  a 

glance  in  making  a  comparison,  even  though  no  figures 
were  available. 

The  curve  starting  with  the  end'  of  the  first  month 
and  making  its  path  across  the  chart  is  the  "Monthly 
Average,"  which  is  the  sum  of  the  output  for  the  two 
months  divided  by  the  number  of  months.     This,  like 

the  weekly  output 

curve,  serves  as  a  com- 

parison of  one  month's work  with  another. 
When  carried  for  only 
two  months  as  shown 
the  curve  does  not  show 

up  to  its  best  advan- 
tage, but  it  must  be 

borne  in  mind  that  this 
entire  chart  carried  a 
record  for  a  six 

months'  output  and  at 
the  end  of  12  months 

the  two  six-months' charts  were  fastened 
together,  thereby  giving 

a  complete  and  compre- 
hensive record  for  the 

year.  In  this  respect 
the  average  monthly 
curve  was  an  important 
factor  of  the  chart.  The 

original  chart  was 
made  on  quadrille  paper  with  about  five  divisions  to  the 
inch.  The  monthly  schedule  was  shown  in  red  drawing 
ink;  the  weekly  output  in  green;  the  weekly  output  per 
week  in  orange  and  the  monthly  schedule  for  two  months 
with  the  actual  output  for  the  same  period  by  blue  lines. 
The  average  monthly  curve  was  represented  by  an  alter- 

nate green  and  orange  dash.  When  operated  in  colors  as 
described  (or  any  other  combination  that  may  be  de- 

sired) the  chart  has  more  individuality  and  presents  a 
more  attractive  appearance. 

The  underlying  principles  of  the  chart  may  be  em- 
ployed to  advantage  for  recording  the  units  of  produc- 

tion of  almost  any  article,  the  only  changes  necessary 
being  the  dates  and  the  substitution  of  the  name  of  the 

article,  if  desired,  for  that  of  the  "units"  on  the  left, 
and  the  quantity  required. 

The  chart  is  so  arranged  that  the  busy  executive  may 
see  at  a  glance  the  condition  of  his  business  by  merely 
observing  the  curves,  going  into  details  later  or  at  his 

convenience.  Attention  is  also  called  to  the  "check" 
introduced  and  mentioned  previously,  as  this  is  found  to 
be  of  considerable  assistance  in  guarding  against  wrong 
entries  and  consequent  errors  in  the  records. 
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THE  affinity
  of  finely 

powdered  aluminum 

for  oxygen,  sulphur, 

chlorine,  etc.,  is  such  that 
it  is  utilized  to  effect  a  re- 

duction of  metals  from 

their  respective  oxides,  sul- 
phides and  chlorides.  This 

was  known  for  many  years 

and  is  generally  credited  to 
Frederick  Wohler.  About 

1894  Claude  Vautin  found 

that  when  aluminum  in  a 
finely  divided  state  was 
mixed  with  such  compounds 

and  ignited,  an  exceeding- 

ly high  temperature  was  de- 
veloped by  the  rapid  oxida- 

tion of  the  aluminum.  Since 

fine  aluminum  will  not 

bum  at  a  temperature 

below  that  of  molten  cast 
iron  Vautin  and  others  first 
heated  the  mixtures  in  a 
crucible.  The  result  was 

that  the  initial  temperature  was  so  high  at  the  moment 

of  ignition  that  the  reaction  was  explosive. 

Profiting  by  the  experiments  already  made  Dr.  Hans 
Goldschmidt  of  Essen,  Germany,  discovered  a  method 
of  igniting  a  cold  mixture  of  fine  aluminum  and  iron 
oxide  by  means  of  a  barium-peroxide  fuse  which  was  set 
off  by  means  of  a  storm  match.  His  first  discovery 
was  made  about  1895  or  1896  while  trying  to  reduce 
chromium  and  manganese.     Later  magnesium  powder 

I — Thermit  Welding:    Its  History, 
Nature  and  Uses* 

This  article  is  the  first  of  a  series  intended  to 
cover  the  field  of  modern  welding  and  cutting 
in  a  broader  way  than  has  been  previously 
done.  The  articles  will  pay  attention  to  the 
practical  rather  than  the  theoretical  side.  Ap- 

paratus and  equipment  will  be  described  and 
detailed  directions  given  for  their  practical  use. 

FIG.    1.      PIPE-FACING  MACHINE  OPEN  TO   RECEIVE   PIPE 

'For    the    author'.s    forthcoming    book, 
Luttins."     All  rights  reserved. 

•Modern    Welding    and 

or  ribbon  was  used  for  ig- 
nition purposes,  being  set 

off  in  the  same  way.  A 
mixture  of  a  few  pounds  of 
the  powders  was  found  to 

burn  quickly  and  the  re- 
sulting temperature  was 

very  high.  The  original 
patent  for  the  reduction  of 
metals,  upon  which  all  his 
following  patents  were 
founded,  was  granted 
March  16,  1897,  the  serial 
number  being  615,700.  Over 
40  have  been  issued  since 
and  more  are  pending. 
About  1898  Dr.  Goldschmidt 
made  use  of  his  reduction 
method  to  weld  two  pieces 
of  iron  together.  From  this 
time  on  the  experiments  de- 

veloped and  difficulties  were 
overcome  until  a  process 

was  evolved  for  the  com- 
mercial use  of  the  reaction 

for  welding  and  other  purposes.  The  process  so  de- 
veloped was  called  the  Thermit  process.  The  company 

handling  the  mixtures  and  apparatus  was  originally 
known  as  the  Goldschmidt  Thermit  Co.,  but  in  1918  the 
name  was  changed  to  the  Metals  and  Thermit  Corpo- 

ration, New  York. 
The  present  Thermit  reaction  is  8AI  -\-  SFefi^  = 

9Fe  -f-  4A1,03.  Expressed  in  weights  this  is  217  parts 
aluminum  plus  732  parts  magnetite  =  540  parts  steel 
plus  409  parts  slag,  or  approximately  3  parts  of  alumi- 

num plus  10  parts  of  magnetite  will  produce  on  com- 
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bustion  7  parts  of  steel.  The  steel  produced  by  the  re- 
action represents  about  one-half  of  the  original  Ther- 

mit by  weight  and  one-third  by  volume. 
Commercial  Thermit  is  a  mixture  of  finely  divided 

aluminum  and  less  finely  divided  magnetic  iron  scale. 
The  aluminum  is  about  like  granulated  sugar  and  the 

scale  like  coarse  sand,  the  ratio  by  w^eight  being  ap- 
proximately three  of  iron  scale  to  one  of  aluminum. 

According  to  the  company  just  mentioned  the  aver- 
age analysis  of  Thermit  steel  is: 

Per  Cent 
Carbon      0.05  to  0.10 
Manganese      0.08  to  0.10 
Silicon   0.09  to  0.20 
Sulphur      0.03  to  0.04 
Phosphorus      0.04  to  0.05 
Aluminum   0.07  to  0.18 

Of  course  to  produce  a  steel  of  the  foregoing  compo- 

f  or  starting  the  reaction.  The  ignition  powder,  however, 
must  be  kept  away  from  heat,  and  in  particular  the  box 
containing  it  should  be  tightly  closed  before  the  Thermit 
reaction  takes  place,  so  as  to  prevent  any  spark  from 
dropping  into  it.  All  Thermit  materials  must  be  kept 
dry,  for  Thermit  that  has  once  become  wet  cannot  be 
restored  to  its  original  condition  by  drying. 

There  are  two  different  methods  of  using  Thermit  for 
welding  purposes.  For  convenience  these  methods  may 
be  designated  (1)  the  plastic  method  and  (2)  the  fusion 
method.  The  first  is  used  principally  for  welding  to- 

gether the  ends  of  pipes.  Here  the  pipe  ends  are  first 
machined  off  so  that  they  will  fit  snugly  together.  A 
mold  is  then  placed  around  the  ends,  and  Thermit  is 
poured  into  the  mold  from  a  crucible.  The  Thermit  mix- 

ture is  first  placed  in  the  crucible  and  ignited  by  means 
of  a  small  amount  of  ignition  powder  set  off  by  a  match. 

1 

PIG.  2      MATERIALS  FOR  WELDING  PIPE 

sition  the  aluminum  and  iron  scale  must  be  very  pure. 

For  the  mixture,  scale  from  Bessemer  or  open-hearth 
steel  would  probably  come  close  to  meeting  commercial 
demands.  The  average  tensile  strength  of  a  Thermit 
weld  of  the  foregoing  average  composition  is  about 
61,000  lb.  per  square  inch.  This  can  be  varied  by  adding 
other  elements.  The  elastic  limit  is  slightly  more  than 
half  this  figure,  or  an  average  of  about  34,000  pounds. 

Temperature  and  Characteristics 

While  the  temperature  of  the  reaction  is  too  high  to 
be  measured  by  a  pyrometer  it  can  be  calculated  quite 
accurately  theoretically  and  Prof.  Joseph  W.  Richards 

in  his  book  "Metallurgical  Calculations,"  gives  it  as 
2694  deg.  C,  which  is  equal  to  4881  deg.  F.  M.  Fery, 
using  his  radiation  pyrometer,  found  the  temperature 
of  the  stream  of  steel  as  it  issued  from  the  crucible  to 
be  2300  deg.  C.  (4172  F.).  Making  allowance  for  the 
chilling  effect  of  the  crucible  this  is  probably  about 
right.  Considering  the  melting  point  of  steel  to  be 
about  1350  deg.  C.  Thermit  steel  is  nearly  twice  as  hot. 

There  is  absolutely  nothing  explosive  about  the  pres- 
ent Thermit  reaction  and  no  danger  is  incurred  in  stor- 
ing it  or  handling  the  material  owing  to  the  fact  that  it 

takes  over  1300  deg.  C.  of  heat  to  ignite  it.  It  is  for 
this  reason  that  a  special  ignition  powder  must  be  used 

After  the  reaction  the  molten  content  of  the  crucible 
is  poured  into  the  mold  and  around  the  pipe  ends.  By 
pouring  from  the  top  of  the  crucible  the  slag  enters  the 
mold  first  and  surrounds  and  coats  the  pipe  ends  and  the 
inside  of  the  mold  and  thus  prevents  the  pipe  ends  from 
being  burned  through.  This  allows  the  Thermit  to  heat 
the  pipe  ends  to  a  welding  heat,  after  which  they  are 
forced  together,  causing  a  slightly  upset  welded  joint. 

The  second,  or  fusion  method,  is  the  more  commonly 

used.  In  using  this  method  a  mold  is  also  used  to  sur- 
round the  parts  to  be  welded,  but  the  parts  must  be  pre- 

heated—usually to  a  red  heat — in  order  to  prevent  the 
Thermit  being  chilled  by  contact  with  the  colder  metal 
and  causing  an  imperfect  weld.  The  Thermit  to  be  used 
is  placed  in  a  cone-shaped  crucible  so  made  that  the 
melted  Thermit  steel  may  be  run  out  of  the  bottom  into 
the  mold,  thus  preventing  the  slag  from  getting  into 
the  mold  and  spoiling  the  perfect  fusion  of  the  parts. 
In  this  method  it  is  also  necessary  to  have  the  parts 
to  be  welded  some  distance  apart  in  order  to  give  the 

Thermit  steel  an  opportunity  to  properly  fuse  the  sur- 
faces desired  and  produce  a  perfect  union.  The  distance 

the  parts  are  separated  depends  on  the  size  and  nature 
of  the  pieces  and  whether  the  weld  is  to  be  made  on  two 
separate  pieces  or  is  merely  to  weld  a  cracked  place. 

This  last  method  is  especially  adapted  for  welding 

m 
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together  large  heavy  parts  of  considerable  section,  on 
account  of  the  Thermit  steel  being  produced  and  intro- 

duced into  the  weld  quickly  in  bulk  and  thereby  result- 
ing in  but  one  contraction  throughout  the  entire  mass 

of  metal.  Provision  to  compensate  for  this  contraction 
can  always  be  made,  so  that  when  the  metal  cools  there 
will  exist  practically  no  strains.  Welds  requiring  as 
high  as  4000  lb.  or  more  of  Thermit  have  been  com- 

pleted successfully.  A  big  advantage  of  the  process  is 
that  huge  welds  may  often  be  made  without  dismantling 
the  machine  or  structure,  thus  saving  an  enormous 
amount  of  labor  and  time  in  many  cases. 

Neither  method,  however,  is  commercially  or  practi- 
cally adapted  to  welding  very  small  sections  or  long 

seams  in  thin  sections,  which  work  can  be  better  accom- 
plished by  the  oxyacetylene  or  electric  welding  processes. 

It  should,  however,  be  used  for  welding  shafts 
no  matter  how  small  when  the  break  is  in  a  journal.  It 
is  interesting  to  note  in  this  connection  that  neither 

of  commercial  Thermit  we  will  first  describe  in  detail 
the  butt  welding  of  pipe.  This  process  is  especially 
adapted  to  welding  joints  in  the  pipes  in  refrigerating 
plants  and  for  high-pressure  steam,  hydraulic  or  com- 

pressed-air pipe  lines.  It  is  also  applicable  to  the  weld- 
ing of  superheater  units  for  locomotives.  The  joints 

so  welded  are  permanent,  nonleakable  and  never  require 
attention,  and  the  original  cost  compares  very  favorably 
with  that  of  the  special  mechanical  joints  of  any  typo 
used  for  refrigerating  or  high-pressure  purposes.  All 
of  the  apparatus  necessary  for  the  work  is  easily  port- 

able, so  that  the  work  may  be  done  anywhere. 
In  preparing  pipe  for  butt  welding  it  is  first  necessary 

to  insure  that  the  ends  are  cut  square.  If  the  pipe  is 
threaded  the  threaded  portions  will  have  to  be  cut  off. 
While  the  ends  of  the  pipe  may  of  course  be  squared 
by  various  mechanical  means  the  company  handling 
Thermit  makes  a  small  portable  machine  for  the  pur- 

pose, which  is  much  more  satisfactory  to  use  than  any- 

FIG.  3.  PIPE  HELD  IN  CLAMPS,  MOLD  PARTLY  ASSEMBLED 

the  oxyacetylene  nor  the  electric  welding  process  has 
proved  practical  for  welding  trolley  rails  together. 
All  so-called  welded  joints  by  those  methods  consist 
merely  in  welding  plates  to  the  rails  and  the  joint 
therefore  is  never  really  eliminated.  The  Thermit 

process,  on  the  other  hand,  has  proved  extremely  effi- 
cient and  economical  for  this  work,  and  thousands  of 

Thermit-welded  rail  joints  have  been  in  service  for  years 
in  all  parts  of  the  world. 

Kinds  of  Thermit  Commonly  Used 

For  commercial  welding  purposes  there  are  now  pro- 
duced three  varieties  of  Thermit  known  as : 

I    
Plain  

Thermit. Railroad  Thermit. 

Cast-iron  Thermit. 
Plain  Thermit  is  simply  a  mixture  of  aluminum  and 

iron  oxide,  as  previously  stated,  and  is  used  in  making 
pipe  welds  and  welding  necks  on  mill  rolls  and  pinions 
where  the  Thermit  is  merely  used  as  a  heating  agent  to 
bring  the  pipe  ends  up  to  a  welding  temperature  and 
the  roll  and  pinion  ends  to  a  molten  state. 

Railroad  Thermit  is  plain  Thermit  with  the  addition 
of  i  per  cent,  nickel,  1  per  cent,  manganese  and  15  per 

cent  mild-steel  punchings.     This  grade  is  used  in  con- 
nection with  steel  welds. 

Cast-iron  Thermit  is  plain  Thermit  with  the  addition 

of  3  per  cent,  ferrosilicon  and  20  per  cent,  mild-steel 
punchings,  and  is  used,  as  its  name  implies,  for  welding 
cast-iron  parts. 

Taking  up  now  the  various  uses  of  the  three  varieties 

FIG.   4.     MOLD  FULLY  ASSEMBLED  FOR  WELD 

thing  else.  This  device  is  shown  in  Fig.  1.  The  oper- 
ation of  this  machine  is  so  obvious  to  any  mechanic  that 

further  explanation  of  its  operation  and  method  of 
use  would  be  needless,  except  to  say  that  the  crank 
handle  by  which  the  cutter  is  rotated  has  a  ratchet  on 
it  so  that  the  cutter  may  be  worked  in  close  quarters. 

If  after  the  pipe  ends  have  been  faced  off  they  should 
become  tarnished  they  should  be  brightened  with  clean, 
fine  emery  cloth  or  a  flat  carborundum  stone,  but  in  no 
case  should  the  faced  ends  be  touched  with  a  file  or  the 

fingers. 
When  the  pipe  ends  have  been  properly  raced  off,  the 

pipe  is  lined  up  so  that  the  faced  ends  will  butt  squarely 
together  and  then  the  mold  is  put  in  place.  In  welding 
coils  or  bends  suitable  apparatus  should  be  rigged  up  to 
keep  the  pipe  in  alignment.  Where  the  pipes  are  close 
together  in  coils  it  is  usually  possible  to  spring  out  the 
pipe  to  be  welded  so  as  to  permit  the  adjustment  of  the 
mold  and  clamps. 

A  Pipe-Welding  Outfit 

A  complete  outfit  for  welding  pipe,  less  the  facing 
machine,  is  shovra  in  Fig.  2.  In  this  cut,  pieces  of  pipe 
are  shown  at  A;  welding  portions  of  Thermit  at  B;  cast- 
iron  mold  at  C;  at  D  is  the  magnesia-lined  crucible;  E, 
clamps ;  F,  turnbuckles  for  clamps ;  G,  crucible  tongs ;  H, 
gloves;  /,  pins  for  tightening  turnbuckle  nuts;  J,  igni- 

tion powder;  K,  dark  glasses,  and  L,  wrench  for  tight- 
ening nuts  of  clamps.  In  order  to  make  the  procedure 

clearer  a  pipe-mold  and  clamp  unit  is  shown  in  Fig. 
3.     Here  the  pipe  is  shown  securely  clamped  in  place 
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with  the  ends  butting  together.  When  putting  this  ap- 
paratus in  place  the  clamps  are  first  adjusted  at  an 

even  distance  from  the  ends  of  the  pipe  and  securely 
clamped.  The  two  tension  bolts  are  then  adjusted  so  as 
to  bring  an  even  bearing  all  around  on  the  pipe  ends, 

ABC 
FIG.   5.      POURING  SI^AG  AND   STEEL  INTO  THE   MOLD 

but  care  must  be  taken  not  to  put  such  a  tension  on  the 
pipe  that  it  will  buckle  when  heated.  Just  enough 
tension  to  hold  the  ends  securely  is  all  that  is  needed. 
It  will  be  seen  that  while  a  set  of  clamps  may  be  used 
for  a  number  of  sizes  of  pipe  a  mold  can  only  be  used 
for  the  size  for  which  it  was  made. 

How  THE  Mold  Is  Used 

The  lower  part  of  the  mold  is  shown  in  place,  but  the 
top  part  of  the  mold  is  shown  at  the  left  ready  to  be 
put  on.  The  slightly  beveled  recesses  in  the  top  and 

bottom  parts  of  the  mold  are  for  the  pouring  gate.  Be- 
fore putting  the  top  part  of  the  mold  in  place  care  must 

be  taken  to  see  that  the  lower  part  is  blocked  up  or  held 
so  as  to  be  in  close  contact  with  the  pipe.  This  may  be 
done  by  means  of  wedges,  earth  or  any  other  means  at 
hand  that  will  stay  in  place  during  the  process.  With 
the  top  part  of  the  mold  in  place,  as  shown  in  Fig.  4, 
the  operator  next  prepares  the  Thermit  for  pouring. 
This  is  done  by  placing  the  crucible  tongs  on  the  ground 
convenient  to  the  mold  and  then  setting  the  crucible  in 
the  jaws  of  the  tongs.  It  is  very  important  that  the 
crucible  be  thoroughly  dried  before  using,  and  if  it  is 
a  new  crucible  it  is  advisable  to  burn  a  pound  or  so  of 
Thermit  in  it  and  then  pour  the  contents  out  on  dry 
sand.  This  is  the  quickest  and  most  convenient  way  of 

drying  a  crucible.     The  operator  should  have  the  han- 

FIG.   6.     MOLD  FOR  WELDING  VERTICAL  PIPE 

dies  of  the  tongs  placed  toward  him  convenient  for 
pouring  the  metal  when  the  reaction  is  completed.  If 
double  tongs  are  used,  as  sometimes  is  necessary  with 
large  crucibles,  the  helper  should  stand  opposite  the 
operator  in  readiness  to  help  pick  up  the  crucible  at  the 
proper  time.  Blue  or  special  glasses  should  be  worn  to 
protect  the  eyes  from  the  glare  of  the  reaction. 

As  each  size  of  pipe  must  have  its  own  size  of  mold  so 
must  the  portions  of  Thermit  be  measured  out  in  order 
to  have  the  proper  amount  for  a  given  size  of  pipe.  This 
is  taken  care  of  by  the  concern  making  the  Thermit, 
which  puts  it  into  bags,  each  containing  a  certain 
amount  of  Thermit  suitable  for  a  given  welding  job. 
For  all  ordinary  jobs  this  scheme  makes  it  unnecessary 
for  the  operator  to  do  any  special  calculating  in  order 
to  know  how  much  to  use  in  order  to  do  the  work  and 
not  waste  material. 

Placing  and  Igniting  the  Thermit 

With  a  bag  containing  the  proper  amount  of  Thermit 
the  operator  pours  about  one-half  into  the  crucible  and 
the  rest  in  a  hand  scoop  for  feeding  into  the  crucible 
during  the  reaction.  Having  therefore  one  part  of 
this  portion  in  the  crucible  and  the  remainder  in  a 

scoop  he  places  a  half  spoonful  of  ignition  powder  (ba- 
rium peroxide)  in  one  spot  on  top  of  the  Thermit  in  the 

crucible.  This  is  set  off  by  means  of  a  parlor  match, 
which  is  applied  immediately  after  striking  and  before 
the  head  is  burned  off,  to  the  ignition  powder  itself  or 
else  to  another  match  head  set  into  the  ignition  powder. 

The  ignition  of  the  powder  in  turn  starts  the  Thermit 
reaction.  After  the  reaction  is  well  started  the  operator 
adds  the  rest  of  the  Thermit  from  the  scoop,  trying 

to  keep  about  one-half  of  the  surface  of  the  molten  ma- 
terial covered  with  unburned  Thermit,  and  pouring  in 

a  steady  stream  until  all  the  Thermit  is  in  the  crucible. 
He  should  then  immediately  grasp  the  crucible  with  the 
tongs,  obtaining  a  firm  grip,  and  pour  the  contents  into 
the  mold,  the  slag  entering  first.  The  pour  should  be 
made  as  soon  as  the  Thermit  has  reacted  and  the  .slag  has 
come  to  the  top.  The  crucible  and  tongs  are  then  set 
aside  and  a  short  time  is  allowed  to  elapse  for  the  Ther- 

mit mass  to  bring  the  ends  of  the  pipe  to  a  welding 
heat.  Shortly  after  pouring  the  operator  should  turn 
the  tension  nuts  enough  to  keep  a  constant  pressure  to 
determine  when  the  pipe  begins  to  soften.  He  should 
then  wait  for  10  to  20  sec,  depending  on  the  weight  of 
pipe,  and  then  force  the  ends  together  by  means  of  four 
quartsr  turns  (one  complete  revolution)  of  the  nuts. 
It  usually  takes  about  10  sec.  from  the  time  the  pipe 
softens  for  it  to  reach  a  welding  heat,  or  from  45  sec  to 
1 J  min.  from  the  time  of  pouring. 

Removing  the  Mold 

After  the  clamps  have  been  drawn  up,  the  mold  should 
be  allowed  to  remain  in  place  for  3  or  4  min.  longer, 
after  which  the  clamps  can  be  removed  and  the  cast- 
iron  mold  knocked  away  from  the  pipe  by  means  of 
a  hammer.  The  Thermit  steel  and  slag  will  come  away 
from  the  pipe  with  the  mold  and  can  be  knocked  out 
of  the  mold  afterward. 

Care  must  be  taken  in  every  case  that  a  complete  weld- 
ing portion  be  used,  as  only  the  full  measure  of  Ther- 
mit will  give  a  good  weld. 

It  is  advisable  where  joints  are  being  welded  in  quan- 
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tities  to  have  several  molds  so  as  not  to  use  molds 
continuously  while  hot.  It  is  also  advantageous  to  allow 
the  mold  with  its  contents  of  steel  and  slag  to  remain 
on  the  pipe  for  a  considerable  time  before  removing. 
If  they  can  be  left  10  to  15  min.  it  is  all  the  better. 

It  has  been  found  in  practice  that  two  men,  one  facing 

the  pipe  with  the  pipe-facing  machine  and  the  other 
doing  the  welding,  can  complete  a  weld  inside  of  10  min. 
and  that  it  is  a  simple  matter  for  them  to  make  from 
40  to  50  finished  pipe  welds  a  day. 

It  must  be  understood  from  the  foregoing  that  the 
slag  that  forms  on  top  of  the  molten  material  in  the 
crucible  is  poured  into  the  mold  first.  As  soon  as  this 
slag  strikes  the  cold  pipe  and  inner  surface  of  the  mold 
it  forms  a  protective  coating  which  prevents  the  su- 

perheated  liquid   steel  which   flows   in   after  it  from 

ling  is  wanted.  For  ammonia-pipe  or  similar  installa- 
tions the  solid  joint  is  one  that  every  real  engineer 

will  recommend. 

As  to  the  comparative  strength  of  a  Thermit-welded 
pipe  joint  the  following  is  taken  from  a  report  made 
by  Prof.  Frederick  L.  Pryor  of  Stevens  Institute  July 
10,  1914: 
"Two  classes  of  pipe,  standard  weight  and  extra 

heavy,  were  tested,  the  sizes  selected  for  each  type  be- 
ing 1  in.  and  li  in.  Six  samples  each  of  1-in.  standard, 

1-in.  extra  heavy,  li-in.  standard  and  11-in.  extra  heavy 
were  selected  for  test,  three  being  used  for  the  bursting 
test  and  three  for  the  tensile  test.  One  specimen 
was  left  in  its  original  form  and  two  specimens  were 
cut  in  half  and  joined  together,  one  with  a  Thermit 
weld  and  one  with  standard-threaded  couplings.     One 

TABLE    I. — COMPARATIVE    COSTS    OF    MECHANICAL    AND   THERMIT    JOINTS.    TAKEN    FROM    "REACTIONS" 
THE    FIRST   QUARTER   OF    1918,   WITH   THERMIT    FIGURED  AT  35  CENTS  PER  POUND 

FOR 

1 

Average  Net 
.'\verage 

Labor 
Size  of Cost  Square Net  Price 

Total 
Cost  of 

per  Joint 

Total  Cost Pipe, Arm  Flanges 
Installing 

Cost  of Materials  for One  Man  at Thermit 
Inches with  Bolts and  Sweating Installation Thermit 30c  per Weld  per 

and  Gaskets 
on  Pipe 

Weld Hour 

Joint 

Yz 
$1  01 

$0  18 
$1.19 

«0  24 
SO  10 

$0.34 
 " 

1 1  13 0  18 
1.31 0  44 

0  10 0.64 
IM 

1  45 0  24 
1.69 

0  65 0  10 
0.76 

IH 

1  51 0  30 1.81 0  80 0  10 0.90 
2 1  67 

0  42 
2.09 

0  95 
0  10 1.06 

2H 

3  15 0  60 
3.76 1  44 0  125 1.67 

3 4  16 0  90 
6.06 2  33 

0  15 

2.48 
Wi 4  47 I  20 6.67 3  06 0  15 3.21 

4- 

5  35 1  20 
6.66 4  60 0  175 

4.78 

The  above  costs  for  mechanical  joints  are  based on  standard  list prices  less  a  37  per  cent,  discount. 

coming  in  direct  contact  with  either  the  pipe  or  the 
mold.  The  heat  of  the  entire  mass,  however,  serves  to 
bring  the  pipe  ends  to  the  desired  temperature.  The 
method  of  pouring  will  be  understood  from  Fig.  5.  In 
this  cut  A  shows  the  slag  flowing  into  the  mold  and 
coating  the  pipe  and  inside  of  the  mold;  B  shows  the 
slag  in  the  mold  and  the  steel  following,  displacing  the 
slag  in  the  bottom  part  of  the  mold,  and  C  shows  the 

mold  about  half  full  of  steel,  but  a  film  of  slag  sepa- 
rating it  from  the  pipe  and  mold. 

The  foregoing  instructions  apply  to  welding  pipe  in 
a  horizontal  position.  Vertical  pipe,  however,  can  be 
welded  in  essentially  the  same  manner,  but  a  special 
mold  is  required.  This  mold  is  constructed  in  such  a 
way  as  to  divide  the  Thermit-steel  collar  into  two  parts, 
so  that  it  may  be  readily  removed  from  the  pipe  on  the 
completion  of  the  weld.  The  mold  also  has  a  different 
type  of  pouring  gate,  as  will  be  seen  in  Fig.  6. 

The  same  method  used  for  welding  pipe  may  be  used 
for  welding  bars  or  rods  of  mild  steel  or  wrought  iron  of 

various  sizes  and  shapes,  but  this  method  is  not  appli- 
cable to  welding  cast  iron  or  high-carbon  steel.  For 

the  latter  work  another  method  must  be  used. 

It  may  be  of  interest  to  compare  the  cost  of  a  Ther- 
mit-welded joint  with  that  of  mechanically  coupled  pipe, 

and  for  this  the  reader  is  referred  to  Table  I,  which 
was  taken  from  Reactions,  which  is  the  house  organ  of 
the  Metal  and  Thermit  Corporation.  While  accurate 
determination  of  the  cost  that  will  cover  general  practice 

is  always  difficult  there  is  no  doubt  about  the  superior- 
ity from  every  standpoint  of  the  Thermit-welded  joint 

where  a  solid,  leak-proof  and  especially  strong  coup- 

specimen  of  each  size  and  type  was  subjected  to  ten- 
sile and  bursting  tests.  Standard-weight  couplings  were 

used  for  standard  pipe  and  extra  heavy  couplings  for 
extra  heavy  pipe,  and  the  welded  specimens  were  put 

together  by  your  process.  The  thickness  of  the  mate- 
rial at  the  weld  was  afterward  determined  and  found 

to  be  about  0.02  in.  more  than  the  thickness  of  the  pipe 

for  the  1-in.  specimens,  and  about  0.075  in.  more  than 
the  thickness  of  the  pipe  for  the  li-in.  .specimens.  A 
number  of  pieces  of  pipe  were  measured  to  check  the 
thickness  with  the  accepted  standard  and  each  specimen 
was  within  the  tolerance  factor. 

"The  tension  tests  were  made  in  the  usual  manner,  ex- 
cept that  a  plug  was  inserted  in  each  end  of  tho  pipe 

in  order  to  assist  the  gripping  action  in  the  machine. 

"The  bursting  test  was  made  by  pumping  oil  into 
the  pipe  under  pressure,  the  actual  pressure  to  force  the 

plug  into  the  cylinder  being  determined  by  the  dimen- 
sions of  the  pressure  plug  and  the  weight  on  the  scale 

beam. 
"In  the  tension  tests  all  the  pipes  joined  by  couplings 

ruptured  in  the  root  of  the  thread  at  the  coupling,  and 
the  welded  samples  ruptured  away  from  the  weld  with 

one  exception. 
"In  the  bursting  tests  all  samples,  including  those 

put  together  by  couplings  and  welds,  ruptured  in  the 
seam  of  pipe.  The  location  of  the  ruptures  for  both 

the  tension  and  bursting  teste  are  noted  in  Table  II." 
Professor  Pryor  also  at  about  the  same  time  made 

some  vibratory  tests.  The  pipe  selected  was  li-in. 
extra  heavy,  and  each  test  piece  was  composed  of  6-ft. 
lengths  joined  together  by  the  coupling  or  weld.     The 
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Thermit  welds  were  made  in  the  presence  of  Professor 
Pryor  by  a  representative  of  the  Thermit  company  and 

were  regular  standard  Thermit  joints.  These  12-ft. 
pieces  with  a  joint  in  the  center  were  subjected  to  a 

vibratory  motion,  the  pipe  depressed  and  raised  2  in.  be- 
low and  above  the  center  line.  The  test  pipe  was  filled 

with  water  under  22  lb.  pressure  in  order  to  show  the 
first  failure  of  the  material.     Two  tests  were  made  of 

TABLE    II.- -RESULTS     OF    TENSION    AND    BURSTING    TESTS    ON    SCREW- 
COUPLED    AND    THERMIT-WELDED    PIPE    JOINTS 

DIMENSIONS  IN  INCHES 

Outside  Inside 
Diameter  Diameter 

I'standard           1.315  1.049 

IK"  standard           1.660  1.380 

1"  extra  heavy           1.315  .951 

l)^"  extra  heavy.....           1.660  1.272 

Thickness 

.133 .140 

.182 

.194 

Ulti- Yield       mate 
Character     Point,     Tensile     Approximate  Location 
of  Pipe     (Actual),  Strength,  of  Rupture 

Lbs.     (Actual), 
Lbs. 

1'  Standard 
Straight...   18,000    27,900 
Coupling..    17,250    20,320 
Welded....   16,500    26,130 

Burst- 

ing 

Pres- 

sure, 

Lbs.  Sq.  In. 

Approximate  Loca- tion of  Rupture 

Between  grips  11,580  Center  of  pipe 
Root  of  thread  at  coupling  9,260  6' from  coupling 
2}^' from  weld  10,560  4' from  weld 

1'  Extra  Heavy 
Straight...   19,200  34,730 
Coupling    18,770 
Welded....  23,000  34,970 

13,510  2' from  end  of  pipe, 
Rootof  thread  at  coupling  13,310  3' from  end  of  pipe 

Between  grips 
Root  of  threa 
8'  from  weld 14,220  2' from  end  of  pipe 

lyi"  Standard 
Straight...  22,300 
Coupling...  21,380 
Welded....  20,930 

\14' Extra  Heavy 
Straight...  29,380 
Coupling...  29,100 
Welded....  27,800 

37,670 
28,600 
36,020 

Between  grips  9,440  7' from  end  of  pipe 
Root  of  thread  at  coupling  8,050  7' from  end  of  pipe 
At  weld  8,460  1J4' from  end  of  pi] 

50,620    Betweengrips  12,900  1  >4' from  end  of  pipe 
29,100    Root  of  thread  at  coupling  1 2 ,  770  2'  from  end  of  pipe 
50,980  '  6"  from  weld  1 1 ,  490  1 '  from  end  of  pipe 

the  pipe  joined  with  extra  heavy  screwed  coupling  and 
one  test  of  the  welded  joint  pipe.  The  reason  only  one 

test  was  made  on  the  Thermit-welded  pipe  was  that 
the  number  of  deflections  on  it  was  about  250  times  the 

deflections  made  on  the  screwed  coupling,  with  no  sign 

of  any  deleterious  eifect.  Both  the  screwed-joint  spec- 
imens broke  just  outside  the  coupling  in  the  root  of  the 

thread  under  6160  and  3430  vibrations  respectively. 

The  Thermit  specimen  was  vibrated  1,566,340  times, 
after  which  it  was  removed  from  the  test  and  at  the 

time  no  injury  was  apparent.  The  speed  of  these  vibra- 
tions was  about  225  vibrations  per  minute. 

Draftsman  or  Engineer? 
By  E.  W.  Weaver 

Mechanical  drawing  is  the  written  language  of  engi- 
neering and  is  directly  analogous  to  the  written-word 

language.  It  might  be  possible  for  a  man  to  be  a 
real  engineer  without  being  able  to  read  or  write  the 

language,  just  as  a  person  might  be  an  author  without 

■being  able  to  read  or  write. 
There  are  varying  degrees  of  proficiency  in  the  use 

of  language.  To  adhere  to  the  comparison:  (1)  The 

beginner  learns  to  read  and  write.  (2)  Later  stenog- 
raphy may  be  taken  up,  learning  to  take  down  the 

expressions  of  another  and  type  them  out  in  presentable 
manner.  (3)  In  case  special  ability  is  shown,  the 

stenographer  may  be  trusted  to  frame  the  general  form 
and  expression  of  the  letter,  but  the  general  intent 

is  settled  by  another.  (4)  Next  comes  the  ability  to 
think  thoughts  that  are  worth  writing 

down.  (5)  It  is  not  absolutely  neces- 
sary for  the  individual  to  pass  through 

all  of  the  preceding  stages  in  order 

to  arrive  at  the  fourth;  a  few  excep- 
tional ones  may  skip  them  all  and  land 

themselves  successfully  in  this  latter 

class,  but  the  chances  are  very  much 

against  such  an  accomplishment,  and 

as  a  matter  of  fact  it  is  quite  as  un- 

usual to  find  a  really  competent  en- 
gineer who  cannot  read  and  write  the 

language  of  his  profession  as  it  is  to 
find  a  good  author  who  is  unfamiliar 

with  English.  (6)  The  ability  to  con- 
vince someone  who  has  need  of  his 

services  that  the  thoughts  and  ideas 

evolved  are  worth  setting  forth  on 

paper  and  paying  for  either  in  money, 
publicity  or  other  valuable  perquisites. 
In  engineering  work  there  is  such  a 

gradual  shading  off  in  degree  of  skill, 
knowledge  and  accomplishment  that  it 

is  practically  impossible  to  draw  a 
definite  line  of  demarcation  to  denote 

where  the  draftsman  class  ends  and 

that  of  the  engineer  begins.  My  own 

method  of  reaching  this  decision  would 

be  to  place  in  the  engineer  class  all 
those  individuals  competent  to  make 

the  proper  decisions  in  matters  in- 
volving practical  matters  of  a  technical 

nature  and  capable  of  rendering  sound 
judgment  thereon.  It  may  be  that  the  nature  of  the  work 
is  such  that  he  works  over  the  drawing  board,  just  as 

some  authors  type  their  own  essays.  A  good  many  em- 
ployers and  executives  take  a  narrow  view  and  do  not 

give  their  men  the  recognition  they  deserve.  They  feel 
that  if  they  call  a  man  an  engineer  they  ought  to  pay 

him  more  than  they  do  when  they  call  him  a  draftsman. 
On  the  other  hand  a  good  many  engineers  feel  that  it  is 

beneath  their  dignity  to  operate  a  T-square  and  triangle. 

Engineering  schools  are  run  for  the  purpose  of  turn- 
ing out  engineers,  not  draftsmen,  and  there  is  a  natural 

desire  on  the  part  of  the  graduate  to  feel  that  the 
time  and  effort  he  has  spent  on  his  course  have  made 
him  an  engineer.  As  a  matter  of  fact  he  may  have 
the  sound  judgment  that  entitles  him  at  once  to  the 
rank  of  engineer,  while  on  the  other  hand  he  may  never 
get  it  and  will  never  deserve  a  rank  above  that  of 
draftsman.  The  knowledge  and  judgment  one  has, 

together  with  a  certain  amount  of  ability  to  convince 
others  that  he  has  them,  are  not  dependent  on  the 
possession  of  a  B.S.  or  an  M.E.  degree,  some  of  the  best 

engineers  never  having  seen  the  inside  of  an  engineer- 

ing school 

pipe 
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How  the  155-Mm. 
Howitzer  Is 

Made— V 
By  J.  V.  HUNTER 

Western  Editor  American  Machinist 

The  breech  of  this  howitzer  contains  approxi- 
mately 96  distinct  parts,  all  of  which  require  a 

high  degree  of  manufacturing  ability  to  insure 
accuracy  of  production.  Many  of  the  more  im- 

portant parts  of  this  intricate  and  interesting 
mechanism  are  shown  in  the  illustration  accom- 

panying this  article,  and  the  operations  involved 
in  the  manufacture  are  described. 

RAPIDITY  of  fire  and  ease  of  handling  most  field 
guns  depend  upon  the  design  and  execution  of  the 
mechanical  details  of  the  breech  mechanism.  A 

good  idea  of  the  general  appearance  of  the  closed  breech 

may  be  obtained  from  Fig.  87.  In  this  view  the  firing- 
mechanism  housing  which  carries  the  primer  is  in  place 
and  the  percussion  hammer  is  in  position  ready  for 
striking. 
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To  open  the  breech  the  handle  A  is  pressed  downward ; 
this  action  trips  the  operating-lever  latch,  which  is 
housed  inside  of  the  lever  B.  The  handle  and  lever  are 
then  swung  to  the  right  and  in  so  doing  their  first  action 
is  to  operate  the  rack  inside  of  the  block  carrier,  which 
gives  the  breech  block  a  45-deg.  turn,  disengaging  its 
thread  sectors  from  the  corresponding  thread  sectors 
within  the  breech.  Further  swinging  of  the  operating 
lever  carries  the  breech  block  open  and  clear  of  the  line 
of  opening  of  the  cartridge  chamber  to  permit  the 
introduction  of  the  cartridge. 

When  the  breech  block  has  thus  been  swung  open"i» 
its  furthest  point,  as  indicated  in  Fig.  88,  the  operating- 
lever  latch  locks  and  holds  it  in  that  position.  This  pre- 

vents any  tendency  toward  closing  during  loading  when 
the  gun  may  be  depressed  at  an  angle  of  20  deg.  or  more. 
In  closing  the  breech  the  latch  is  tripped  by  the  same 
downward  motion  of  the  handle. 

The  Firing-Mechanism  Housing 

The  firing-mechanism  housing,  which  may  be  seen 
hanging  on  the  eyebolt  at  A,  Fig.  88,  is  in  place  in  the 
breech  block  in  Fig.  87.  The  latch  C  catches  the  handle 
D  of  this  mechanism  and  prevents  danger  of  partial 
disengagement  during  firing.  During  transportation 
of  the  gun  the  hammer  E  is  raised  up  against  the  firing 
pin  F  and  held  in  that  position  by  the  latch  G. 

PIG.   87.     VIEW  OF  GUN  WITH  BREECH  CLOSED FIG.   88.      INTERIOR  OF    GUN  AND  BREECH  BLOCK 
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in  the  housing  J.  The  threads  by  which  the  firing-pin 
housing  is  screwed  into  the  breech  block  are  shown  in 
section  at  K. 

The  breech-block  carrier  A,  Fig.  90,  is  swung  from 
the  hinged  pin  B.  This  hinged  pin  is  held  in  place  by 
the  collar  C  and  detent  pin  D.  In  case  of  emergency, 
sucn  as  abandoning  the  gun,  the  detent  pin  can  be  pulled 
out  and  the  collar  and  hinge  pin  instantly  removed,  per- 

FIG.    89.      HORIZONTAL  SECTION  THROUGH   BREECH 
MECHANISM 

A  horizontal  section  through  the  breech  mechanism 
is  shown  in  Fig.  89.  The  obturator  spindle  A  takes  the 
direct  thrust  of  the  firing  charge.  In  receiving  this 

thrust  it  exerts  pressure  upon  the  gas-check  pad  B, 
forcing  it  to  expand  against  the  gas-check  seat  and  seal- 

ing the  breech  against  any  backward  escape  of  the 
gases.  Three  steel  rings  D,  E  and  F  aid  in  distributing 

the  compression  on  the  gas-check  pad  and  forcing  it  to 
expand  in  the  proper  direction.  The  breech  block  is 
the  part  C. 

Placing  the  Primer 

The  primer  cartridge  is  placed  in  the  position  G  and 
on  discharge  fires  through  the  vent  hole  H  in  the  obtu- 

rator spindle.    The  firing  pin  is  shown  at  /,  and  is  held 

FIG.  96. 
HEAT-TREATIXG   FURNACES  AND  SOME  OF  THE 

QUENCHING  TANKS 

FIG.   a4.     HOLiDING-DOVVN   BAND.   HAMMER   SHAFT,    OPERATING-LEVER  LATCH  AND 
VARIOI'S  OTHER   PARTS 

mitting  the  breech  mechanism  to  be  lifted  off  and  car- 
ried away,  thus  rendering  the  gun  useless  to  the  enemy. 

At  E  is  the  rack  shown  in  mesh  with  the  toothed  sec- 
tion of  the  breech  block. 

Rack  Block  Explained 

The  rack  block  is  shown  in  the  section  at  G.  When 
this  functions  to  lock  the  rack  its  spring  H  forces  it 
upward  and  to  the  right,  as  viewed  in  the  side  eleva- 

tion, and  allows  it  to  project  beyond  the  inner  face  of  the 
breech-block  carrier.    When  the  breech  block  is  closed, 

the  inner  face  of  the  carrier 
comes  in  contact  with  the 
breech  end  of  the  gun,  and  the 
rack  lock  G  is  forced  back  into 
its  recess,  releasing  the  rack, 
which  is  then  free  to  rotate 
the  breech  block. 

The  larger  parts  used  in  the 
assembling  of  the  gun  and 
breech  mechanism  are  shown 

in  Fig.  91,  in  which  A  is  the 
bridle,   B   the   counterweight, 

\C
  th

e  gas-c
heck  pa

d,  D  t
he 

breech  block  and  E  the  ob- 
turator spindle. 

Fig.  92  shows  three  views 

of  the  breech-b
lock  

carrier  and 
indicate

s  
to  some  extent  the 

amount 
 
of  machine

  
work  re- 

quired in  its  producti
on. 

Other  parts  used  in  con- 
nection with  the  breech 

mechanism  are  illustrated  in 

Fig.  93.  A  is  the  percus- 
sion -  hammer  assembly,  in- 

cluding the  operating  shaft 

and  lock  bolt,  and  B  the  firing- 
mechanism    housing    ready 
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FIG.   90.      DETAILS   OP  THE  BREECH  AND  OPERATING    MECHANISM 

to  receive  the  firing-mechanism  block  C.  D  is  the  firing- 
mechanism  block  latch;  E  the  percussion-hammer  lock 
bolt;  G  the  equalizing  rings  for  the  gas-check  pad;  H 
the  operating  lever,  and  I  the  rack. 

Another  group  of  the  larger  parts  required  for  the 

breech-mechanism  assembly  is  illustrated  in  Fig.  94. 
Some  of  the  parts  shown  are  used  on  the  gun  body  and 
do  not  belong  to  the  breech  mechanism.  Of  these  the 

largest  part  A  is  the  holding-down  band  used  for  re- 
taining the  gun  body  on  its  carriage.  The  regulating 

plate  B  goes  on  the  hinged  recess  section  of  the  breech 
end  of  the  gun  to  take  up  the  wear  from  the  swinging  of 
the  hinge  section  of  the  block 
carrier.  The  screws  C,  D,  E 
and  F  are  used  for  attaching 
the  bridle  block  and  the  coun- 

terweight   to    the    gun    body. 

Details  of  Breech 
Mechanism 

Of  the  parts  that  belong  to 
the  breech  mechanism  G  is  the 

percussion  hammer;  H  the 

filling-in  disk;  I  the  spindle 
spring,  front  seat ;  J  the  block 

carrier-hinge  bearing  plate; 
K  the  percussion-hammer  op- 

erating shaft;  L  the  operat- 
ing-lever latch;  M  the  operat- 
ing-lever handle,  and  N  the 

operating-lever  handle  sleeve. 
Practically  all  of  the  smaller 
parts  used  in  the  assembly  of 
the  breech  mechanism  are  in 
Fig.  95. 

As  has  been  explained  else- 
where the  tube  and  the  jacket 

receive  their  heat  treatment  at 

the  forging  plant  before  they 
are  shipped  to  the  gun  plant.  fig.  95. 

The  remainder  of  the 

forgings,  which  are 
all  practically  portions 

of  the  breech  mech- 
anism, is  shipped  to 

the  gun  plant  in  the 
rough  and  without 
heat  treatment.  They 
receive  the  necessary 
heat  treatment  either 

before  or  after  ma- 
chining as  the  specifi- 
cations require.  A 

complete  heat-treating 
department  has  been 
installed  at  the  gun 

plant  and  a  small  part 
of  the  equipment  is 
showTi  in  Fig.  96.  The 
furnaces  shown  are 
for  heat  treatment 

only.  On  the  opposite 
side  of  the  room  are 
the  furnaces  used  for 
case  hardening,  and 

in  the  foreground  are  the  quenching  tanks. 
After  heat  treatment  every  part  is  subjected  to  Brinell 

hardness  test  both  by  the  gun  plant  and  by  the  Govern- 
ment inspectors. 

Heat  Treatment 

The  specifications  for  the  heat  treatment  of  the  va- 
rious parts  of  the  breech  mechanism  are  very  thorough 

and  extensive.  Each  part  must  receive  almost  indi- 
vidual treatment.  By  that  is  meant  that  no  batch  of  mis- 

cellaneous mixed  parts  can  be  put  into  the  furnace  at 
one  time.     A  number  of  different  grades  and  classes 

SMALL  PARTS   USED   IN  ASSEMBLY   OF  BREECH    MECHANISM 
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91 

FIGS.   91  TO  93.     OPERATING  PARTS  OP  THE  HOWITZER 

Fig.    91 — Counterweight,    bridle  J)lock,    breech  block   and   spindle  parts.      Fig. and  unassembled  block  carriers, 
mechanism  housing 

Fig.   93 — Oijerating  lever,  rack, 

of  steel  are  used  in  the  breech  mechanism.  Even  from 
the  same  grade  of  steel  it  not  infrequently  becomes 
necessary  to  select  varying  grades  of  hardness  as  shown 
by  the  Brinell  hardness  tests  to  meet  the  different  re- 
quirements. 

Recutting  Files 
By  Charles  E.  Ka.il 

After  reading  over  the  article  by  S.  A.  Inscoe,  on 

"Recutting  Files,"  page  70  of  the  American  Machinist, 
1  am  constrained  to  take  exception  to  the  last  paragraph 
wherein  he  intimates  that  the  acid  method  of  recutting 
is  inefficient  and  not  much  more  efficacious  than  the 
wire  brush,  etc. 

I  am  in  agreement  with  him  when  he  says  in  effect 
that  no  real  mechanic  can  be  deceived  with  an  acid 

recut  file,  but  that  does  not  alter  the  fact  that  a  con- 

siderable saving  can  be  ef- 
fected by  the  proper  use  of 

this  method. 

The  process  here  de- 
scribed is  to  my  knowledge 

in  successful  use  by  two 
companies,  one  doing  the 
work  on  a  commercial  ba- 

sis, the  other  treating  only 
files  used  in  its  own  plant. 

This  process  is  galvanic, 

being  quite  similar  to  elec- 
troplating except  that  the 

work  becomes  the  anode  and 
the  cathode  is  supplied  by 
the  tank  lining;  the  current 
flowing  from  instead  of  to 
the  work. 

A  lead-lined  tank  is  used, 

the  bottom  of  which  is  cov- 
ered with  some  insulating 

material  to  prevent  too 
much  cathode  surface  being 

exposed. 
The  negative  terminal  of 

the  plating  dynamo  is  con- 
nected to  the  lead  lining 

and  a  brass  bar  extending 

across  the  tank  and  insu- 
lated therefrom  is  con- 
nected to  the  positive  ter- 

minal. The  solution  used  is  sulphuric  acid  and  water  in  a 
proportion  of  1  to  5  and  with  a  current  of  from  4  to  6 

volts  the  work  should  be  completed  in  about  one-half 
hour. 

The  files  are  suspended  vertically  from  the  anode  bar 
with  suitable  hooks  and  wires,  and  so  arranged  that 
they  will  be  immersed  in  the  acid  up  to  the  tang. 

Files  should  be  perfectly  free  from  grease  before 
going  to  the  tank  and  to  this  end  should  be  boiled 
in  a  strong  solution  of  potash  and  then  subjected  to  a 
thorough  washing  in  hot  water  to  make  certain  that 
there  is  no  alkali  carried  over  into  the  acid  to  remove 

the  alkali. 
To  prevent  the  files  from  rusting  after  they  have 

been  sharpened,  rinse  them  well  in  running  water  and 
then  suspend  them  in  boiling  water  containing  a  small 
amount  of  sal  soda  until  they  are  heated  through.  They 

will  then  dry  out  without  a  sign  of  rust. 

93 

92 — Assembled 
hammer-assembly  and  firing- 
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Making  labor  interested  in  the  part  it  is  taking 
in  prodttciion  is  one  of  the  later  methods  used 
in  Europe,  and  it  has  been  found  to  increase 
the  output.  Bid  equally  important  it  has  also 
been  found  that  it  developed  a  different  mental 
attitude  in  the  worker  by  widening  his-  knowl- 

edge, stimulating  his  ideas  and  inculcating  in 
him  the  meaning  of  responsibility.  One  way  of 
obtaining  the  confidence  and  cooperation  of  the 
men  is  through  the  blackboard,  the  use  of  which 
is  graphically  explained  in  this  treatise. 

ON  A  recent  visit  to  Europe  to  investigate  in- 
dustrial conditions  I  saw  on  a  blackboard  in  one 

of  the  factories  a  chart  about  6  x  9  ft.  It  showed 
two  graphic  curves  delineating  the  monthly  production 
of  the  factory  and  that  of  the  industrial  region  com- 

prising the  Rhineland,  Luxemburg,  northeastern  France 
and  Belgium.  The  purpose  of  this  chart  was  to  show 
the  workmen  in  the  plant  the  relative  importance  of 
the  factory  as  a  producer  of  machines  compared  with 
other  factories  in  the  district,  as  well  as  to  let  labor 
understand  the  position  of  the  firm  as  a  leader  in  its 
particular  field  and  to  encourage  it  to  take  a  pride 
in  the  prosperity  of  the  concern.  Similar  boards  were 
discovered  in  other  parts. 
A  leading  bank  engaged  in  the  financing  of  the 

Russian  wheat  crop,  with  the  help  of  a  graphic  chart, 
kept  before  its  employees  the  fact  that  a  considerable 
percentage  of  the  wheat  crop  of  Russia  had  been 
financed  each  year  by  that  bank  and  its  correspondents. 
A  more  ambitious  chart  was  displayed  in  the  workshop 

of  a  machine-tool  factorj',  which  showed  the  yearly 
growth  of  the  factory's  business  and  its  foreign  con- 

nections, and  there  is  no  doubt  that  these  charts  have 
been  of  most  value  in  educating  the  workman  to  take 
an  intelligent  interest  not  only  in  the  workings  of  the 
factory  which  employs  him  but  in  the  country  as  a 
whole. 

Make  Men  Realize  Importance  of  Their  Work 

What  has  been  done  in  Europe  might  be  done  with 
still  better  results  by  the  manufacturers  of  this  country 

if  factorj'  managers,  staff  organizers  and  others  were 
to  make  a  more  extensive  use  of  educational  methods 
to  interest  employees  in  their  work  and  to  implant  in 
them  a  better  understanding  of  the  economic  factors 
determining  their  own  prosperity.  Just  now  the  nation 
is  going  through  a  period  of  great  internal  and  external 
strain.  The  machine  industry  especially  is  called  upon 
to  accomplish  feats  considered  impossible  only  a  few 
years  ago.  On  the  successful  completion  of  this  task 

depends  the  future  of  the  nation,  and  the  utmost  exer- 
tion, therefore,  is  demanded  of  all. 

It  is  essential  that  everybody  should  understand  what 
is  demanded  of  him  and  that  all  engaged  in  the  work 
of  production  should  be  enlisted  not  only  as  unthinking 
beings  doing  their  work  because  they  must  earn  a 
living,  but  as  live  factors  intelligently  accomplishing 

the  work  on  which  they  are  set.  To  gain  this  cooper- 
ation of  all  the  productive  factors  of  the  nation  more  is 

wanted  than  the  payment  of  high  wages.  Enthusiasm 
will  have  to  be  created.  There  must  be  the  pride  of 
individual  accomplishments  to  the  good  of  all. 

To  this  end  factory  owners  will  have  to  take  labor 
into  their  confidence.  The  man  behind  the  machine 
must  know  what  are  the  aims  for  which  he  toils  with 
all  the  others  around  him;  he  must  be  made  to  see  the 
importance  of  the  achievement  that  is  attempted. 

The  machinery  industry  today  is  an  important  link  in 
the  defensive  position  of  the  country.  It  provides  the 
essential  tools  for  all  other  industries.  Successful  and 
speedy  operation  of  the  machine  industry,  therefore, 
is  absolutely  essential  to  the  general  prosperity  of  the 
country.    Every  man  should  realize  this  fact.    He  should 

FIG.  1.  SHOWING  RATE  OF  PROGRESS 

understand  that  every  machine  that  cannot  be  supplied 
on  the  day  it  was  promised  may  hold  up  the  defensive 
preparations  of  the  nation  for  weeks — may  decide 
victory  or  defeat. 
What  is  proposed  here  is  not  a  complex  system  of 

education,  necessitating  lectures  and  attendance  of  the 
men  after  working  hours,  time  better  spent  in  recre- 

ation. It  can  proceed  while  the  general  work  of  the 
factory  is  going  on.  It  is  in  fact  closely  related  to  the 
everyday  duties  of  all  the  men  engaged  in  the  plant. 
Nothing  is  required  but  a  number  of  large  blackboards, 
white  ink  and  an  instrument  capable  of  drawing  white 
lines  and  writing  figures  and  inscriptions.  These  black- 

boards should  be  placed  where  they  can  be  seen  easily 
by  the  working  staff,  one  in  the  general  office,  one 

in  the  workmen's  entrance  of  the  factory  and  in  other 
suitable  places,  and  one  in  the  workshops.  The  boards 
can  be  used  for  writing,  or  blueprints  or  other  multi- 

plied announcements  may  be  displayed  on  them,  which 
latter  method  saves  a  good  deal  of  work.  In  every 
case  the  lines  and  type  must  be  bold,  so  that  they  will 
be  seen  easily  and  will  impress  themselves  on  the  mind 
of  the  reader. 

Just  now  when  the  machine-tool  factories  of  America 
have  their  hands  full  to  keep  abreast  with  production, 
many  plants  have  had  to  double  their  output  in  order 
to  satisfy  the  demands  of  the  Government  and  private 
customers.     Most  orders  are  for  earliest  possible  de- 
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livery  and  necessitate  the  employment  of  additional 
men  and  equipment.  To  finish  the  jobs  as  they  come 
in  and  to  make  ready  for  new  ones  require  the  most 

loyal  support  of  everyone  in  the  factory.  To  gain  this 
they  should  know  the  reason  why,  and  they  should  be 
permitted  to  see  for  themselves. 

Let  us  assume  the  case  of  a  factory  having  accepted 
an  order  for  6000  tools  to  be  delivered  inside  four 

months,  the  usual  output  being  900  tools  a  month.  To 

execute  this  order  it  is  necessary  to  increase  the  num- 
ber of  men  and  equipment.  Here  the  blackboards  will 

come  handy.    They  will  carry  the  initial  announcement: 

TO  OUR  MEN 

The  Government  relies  on  us  for  the  supply  of 
6000  machines,  which  we  have  pledged  ourselves 
to  deliver  inside  four  months.  To  keep  our  pledge 
we  will  have  to  add  new  men  to  our  forces.  We 
shall  also  have  to  make  an  extension  of  the  present 
factory  equipment. 

Uncle  Sam  relies  on  us.    We  must  rely  on  you. 

After  a  few  days  this  notice  will  be  replaced  by  a 
new  one.  This  will  be  a  descriptive  chart  with  the 

following  inscription : 

Seventeen  weeks  to  make   6000   tools, 

get  there  ? 

Watch  yourselves  doing  it. 

Shall  we 

The  chart  shown  on  the  previous  page  is  already  in  a 

state  of  progress ;  15  weeks  of  the  period  of  work  have 

elapsed,  and  the  final  attainment  is  near.  During  the 
first  week  it  shows  the  usual  production  of  the  factory 

during  one  week,  which  in  this  case  is  assumed  to  be 
225  tools.  As  the  work  progresses  and  the  new  men 
and  equipment  begin  to  bear  on  production  the  number 
of  tools  produced  every  week  increases,  not  always  on 

an  even  basis,  but  rapidly.  In  the  lower  right-hand 
space  the  progress  of  the  work  is  shown  in  figures  in 
Fig.  1.  These  figures  are  changed  every  week,  as 
Should  also  the  inscription  on  the  chart. 

When  the  job  is  completed  the  last  week's  production 
is  filled  out.    The  inscription  on  the  chart  runs  now: 

6070  tools  produced  in  four  months  by  our  factory. 
You  did  it. 

Uncle  Sam  thanks  you. 

ocean  greyhounds  when  it  was  endeavoring  to  establish 

a  record,  but  all  discomfort  was  forgotten  next 
morning  when  I  heard  the  record  was  beaten.  People 
will  work  with  greater  zeal  when  they  see  something 

ahead  of  them,  the  achievement  of  which  they  may  be 
proud  of  in  later  years.  li  a  record  for  the  factory, 
therefore,  has  been  established  this  fact  should  be  made 

something  of.  The  men  must  be  shown  how  it  was  ob- 
tained, and  they  should  get  their  share  of  the  success. 

Another  important  purpose  to  which  the  blackboard 
can  be  put  is  educating  the  workman  to  his  relation 
to  the  factory.  This  is  a  time  when  labor  gets  its 
full  due.  It  has  taken  the  leading  place  in  constructive 

economics,  but  it  has  not  yet  taken  on  its  shoulders 

the  responsibility  incidental  to  its  new  and  increasing 
importance  as  an  economic  factor. 

Wages  have  risen  rapidly  during  the  past  few  years 
in  the  machine  industries  of  the  country.  Still  labor 

clamors  for  more  increases,  resulting  very  often  in  dis- 

putes, though  generally  manufacturers  have  anticipated 
these  disputes  by  making   increases.     There   is   today 

This  kind  of  campaign  has  done  good  service,  and  its^ 
value  as  a  "getting  together"  call  lies  in  its  appeal  to 
the  natural  sporting  instinct  of  the  men. 

The  production  figure  obtained  by  the  factory  in  the 
four  months  of  the  campaign  may  constitute  a  record 
of  production.  It  is  well  to  inform  the  men  of  this.  It 

is  peculiar  that  everybody  likes  records.  One  of  the 
most  uncomfortable  nights  I  ever  had  was  when  I  was 

crossing  the  Atlantic  some  years  ago  on  one  of  the 
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FIG.  2.     SHOWIXG  GROWTH  AND  COMPARISON  OF  WAGES 

no  machine  factory  in  this  country  which  does  not  pay 

higher  wages  than  a  year  ago.  Labor  has  not  yet 
realized  fully  the  benefit  of  these  increases.  The  rising 
cost  of  living  in  many  cases  has  neutralized  the  effect 

of  the  additional  wages.  The  increase,  nevertheless, 
might  be  explained  to  the  individual  employee  by 
demonstrating  it  to  him  in  some  form,  but  as  the 
matter  is  one  of  great  delicacy  the  presentation  of  the 
facts  requires  tact. 

The  belief  that  the  men  should  be  left  in  the  dark 

as  to  the  part  they  play  in  the  factory  is  still  subscribed 
to  by  many.  My  experience,  however,  seems  to  prove 

the  contrary.  The  wage  question  has  been  tackled  re- 
peatedly and  successfully  by  taking  the  staff  into  the 

confidence  of  the  management,  showing  what  has  been 
done  and  instructing  the  men  about  the  relative  position 
of  their  own  work  in  the  earning  scheme  of  the  plant. 

The  facts  demonstrated  on  a  chart  and  plainly  ex- 
hibited in  the  workrooms  will  help.  The  appeal  will  be 

stronger  if  it  can  be  connected  with  some  national 

question  foremost  in  the  mind  of  all  at  that  time.  The 

chart,  Fig.  2,  was  used  by  a  factory  during  the  recent 

Liberty  Loan  drive. 
It  was  displayed  in  the  pay  office  of  all  the  plants 

of  the  company.  As  will  be  seen  it  shows  two  curves. 

The  lower  designates  the  average  wage  disbursement  of 
the  national   industry  during   1916,    1917  and  part  of 
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1918,  the  upper  the  average  wage  paid  in  the  factory 
making  the  display.  The  latter  was  considerably  higher 
than  the  average  wage,  which  is  frequently  the  case  in 

factories  where  specialties  are  manufactured  and  which 

consequently  require  a  higher  percentage  of  highly 
skilled  labor.  The  instructive  value  of  such  a  demon- 

stration can  be  strengthened  if  the  wage  factor  is  also 
shown  in  its  influence  on  the  cost  of  production. 

Wages,  after  all,  are  the  governing  factor  of  all  price 

increases.  Coal,  while  still  in  the'ground,  costs  nothing, 
neither  does  the  iron  nor  any  other  undeveloped  raw 
material.  All  of  these  are  gifts  of  nature  and  are 
useless  in  their  natural  state.  All  raw  materials  have 

to   be   won    from   the    soil   and    improved   before   they 

WHERE      THE      MONEY     GOES 
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The  drawing  itself  can  be  displayed  in  the  usual 

manner.  Several  inscriptions  will  suggest  themselves  to 
the  mind  of  the  staff  manager. 

Another  feature  that  can  be  handled  by  the  educa- 
tional method  is  the  carrying  out  of  general  factory 

policies  affecting  the  men  and  staff,  the  correcting  of 
habitual  faults,  negligence  and  so  on.  Just  now,  when 
conservation  has  become  an  urgent  necessity,  waste 
should  be  eliminated  wherever  possible.  The  men  are 
too  easily  inclined  to  believe  that  there  is  not  much 

lost  by  their  occasional  negligence,  and  it  is  diflicult  to 
explain  that  continual  waste  must  result  in  large  losses 
of  money  and  material. 

Fines,  warnings,  notices  and  premiums  have  all  been 
made  use  of  with  varying  results.  Neither  of  these 
methods,  however,  has  been  completely  successful. 
Notices  are  forgotten  as  soon  as  the  men  have  become 
familiar  with  them ;  fines  are  paid  rather  than  care  being 

taken,  and  soon  things  are  back  to  where  they  were. 
Waste  may  occur  in  the  careless  use  of  supplies,  in 

overapplication  of  power,  in  negligence  in  the  handling 
of  tools  and  machinery.  As  long  as  it  was  only  a 
matter  of  money  loss  the  harm  was  not  so  serious 

At  the  worst  it  meant  only  a  reduction  in  profits,  but 

today  waste  means  the  weakening  of  the  defensive  posi- 
tion of  the  nation,  and  concerns  not  only  the  factory 

but  the  country  at  large.  This  refers  as  much  to  power 
and  coal  as  to  cleaning  rags,  oil  or  whatever  kinds  of 

supplies. 
To  lay  the  situation  before  the  men,  even  if  only  an 

incomplete  result  can  be  obtained,  the  outcome  of  the 
investigation  should  be  made  known  to  the  employees 

and  an  announcement  like  the  following  is  recom- 
mended : 

FIG.  3.     ILLUSTRATING  MANUFACTURING  COSTS 

can  be  used  for  industrial  consumption.  In  the  case  of 

iron  the  ore  has  to  be  mined;  it  has  to  be  smelted  and 

turned  into  the  form  in  which  it  is  bought  by  the 

machinery-building  industry.  Coal  has  to  be  mined, 

broken  and  transported  to  the  power  houses  and  places 

where  it  is  required.  Before  the  material  has  com- 

pleted the  process  of  improvement  to  the  industrial 

form,  before  it  has  reached  the  point  of  consumption, 

it  requires  the  application  of  labor.  This  labor  has 

to  be  paid  for  and  it  is  the  principal  factor  in  the  cost 

of  the  material.  By  operation  of  this  law  the  cost  of 

iron  increases  with  every  step  up  to  when  it  reaches 
the  consumer. 

How  can  this  best  be  explained  to  the  men? 

In  the  American  Machinist,  Vol.  48,  page  210,  there  is 

a  chart  describing  the  relative  distribution  of  the  cost  of 

manufacturing  a  $100  unit  of  machine  tools,  which  might 

be  used  with  advantage  to  show  to  the  men  how  profits 

are  distributed.  A  better  plan  would  be  to  demonstrate 

the  facts  on  one  of  the  machines  built  in  the  factory. 

The  advantage  of  this  method  is  that  it  reaches  the  ̂ ess 

imaginative  mind  more  easily  than  a  chart,  and  its 

value  to  the  factory  lies  principally  in  the  unimpeach- 

able correctness  of  the  facts  stated.  Whenever  a  chart 

of  this  kind  is  laid  before  the  men  it  must  be  worked 

out  to  stand  thorough  examination.  Such  a  chart  is 
shown  in  Fig.  3. 

During  the  last  month  we  have  spent  $    for 

general  supplies.     Our  power  house  has  consumed 
    tons  of  coal.     Uncle  Sam  needs  oil,  rags, 

screws,   lead,    copper    and    other   supplies.     Your 
home  needs  coal  during  the  coming  winter. 

We  have  been  asked  to  conserve  supplies  and  coal. 

Help  us  do  it. 

A  few  days  after  this  announcement  has  obtained 

the  necessary  attention  it  can  be  replaced  by  a  graphic 

chart  showing  the  expenditure  for  supplies  for  the  last 

three  months  and  the  consumption  of  coal.  The  in- 

scription now  reads: 

Do  not  waste  supplies.     Do  not  waste  power. 

As  in  the  first  instance  the  chart  is  continued  from 

month  to  month  with  varying  inscriptions. 

If  an  improvement  is  noticeable,  this  fact  should  be 

made  something  of.  Not  only  should  full  credit  be 

given  to  the  men,  but  the  methods  by  which  the  i
m- 

provement was  obtained  should  be  shown.  Special 

suggestions  should  be  invited  and  men  having  made
 

accepted  suggestions  should  receive  a  premium.  A 

premium  to  be  distributed  to  the  whole  force  if  con- 
siderable savings  are  made  will  have  good  results. 
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Experience  has  shown  that  this  kind  of  campaign 
is  nearly  always  successful.  The  men  soon  take  an 
interest  in  the  problems  which  are  put  up  for  solution 

and  they  will  wait  from  month  to  month  for  the  prog- 
ress of  the  conservation  scheme. 

The  first  and  principal  rule  of  all  staff  campaigning 

must  always  be  variety.  If  the  charts  and  the  black- 
board have  done  their  duty  they  should  be  dispensed 

with  and  another  scheme  adopted,  as  it  is  only  by 
making  occasional  changes  that  it  is  possible  to  keep  up 
the  interest  of  the  men,  which  of  course  must  be  the 
main  object  of  the  campaign. 

Returned  Soldiers  and  Sailors 
as  Better  Mechanics 

By  C.  E.  Shaffner 

When  the  first  quota  of  drafted  men  was  leaving 
for  the  cantonment  camps_  I  heard  a  shop  foreman 
say  to  a  young  machine  operator  who  was  answering 

the  call:  "Well,  son,  I  guess  it  will  be  a  long  time 
before  the  old  shop  will  look  the  same  to  you  again." 
He  was  expressing  the  view  frequently  heard  in  these 
days  of  reconstruction  that  military  and  naval  service 
unfits  a  man  for  return  to  his  place  in  industry. 

Perhaps  this  has  been  true  to  a  great  extent  fol- 
lowing wars  in  the  past,  but  there  seems  little  evidence 

at  present  that  former  soldiers  and  sailors  will  have 
any  diflSculty  in  adapting  themselves  to  factory  and 
shop  work.  On  the  contrary  it  appears  that  they  are 
taking  up  their  old  tasks  with  an  interest  and  energy 
that  are  nothing  short  of  remarkable,  considering  the 
sudden  change  in  their  mode  of  living.  I  have  reached 
these  conclusions  from  observations  made  in  different 

plants,  and  while  of  course  I  have  not  had  an  oppor- 
tunity to  deal  with  numerous  cases  I  believe  never- 
theless that  the  instances  which  have  come  to  my 

attention  are  typical. 
Just  as  a  kind  of  general  illustration  I  have  in  mind 

the  case  of  a  young  Canadian  soldier  who  was  invalided 
home  some  months  ago  and  finally  discharged  from 
further  service.  When  he  left  a  Detroit  factory  at  the 
outbreak  of  the  war  he  had  not  carried  with  him  a 

reputation  as  a  very  good  mechanic,  but  when  he  applied 
to  his  former  employers  they  gave  him  employment 
largely  because  of  the  scarcity  of  mechanics.  They 
were  agreeably  surprised  to  find  from  the  start  such 
a  remarkable  improvement  in  his  work  that  he  was 
soon  made  a  subforeman  in  a  department  which  re- 

quired particular  accuracy  in  workmanship  and  close 
attention  to  details.  Since  the  work  he  had  to  do 

consisted  in  the  final  assembly  of  a  3-in.  antiaircraft 
cannon  it  is  altogether  likely  that  he  displayed  a  keener 

interest  in  the  proper  construction  of  the  finished  prod- 
uct because  of  his  service  at  the  front,  but  the  fact 

remains  that  his  ability  to  take  care  of  a  great  many 
small  details  of  construction  and  his  absolute  insistence 

upon  having  them  carried  out  properly  had  come  un- 
doubtedly from  the  military  training  he  had  received. 

That  this  regard  for  small  things,  which  may  mean 
a  great  deal,  especially  characterizes  the  changed  atti- 

tude of  former  soldiers  and  sailors  is  evidenced  by  the 
following  instances  which  I  have  observed:  A  young 
man  mustered  out  of  naval  service  returned  to  his 

shaping  machine  in  a  Middle  Western  factorj'.    A  week 

later  he  suggested  to  the  committee  appointed  for  the 
purpose  of  receiving  suggestions  regarding  improve- 

ments in  factory  methods  and  conditions  that  the 
electric  lights  over  practically  all  the  machines  in  his 
department  be  raised  and  in  addition  that  close-grained 
wire  netting  be  placed  in  front  of  a  number  of  machines 
so  that  there  would  be  absolute  protection  from  flying 
chips  of  steel.  Here  were  two  matters  of  considerable 
importance  which  had  been  entirely  overlooked,  prob- 

ably because  they  seemed  too  trivial.  And  yet  they 
earned  for  the  ex-sailor  a  money  prize. 

Another  mechanic  who  had  graduated  from  the  tank 

service  established  a  system  of  inspection  in  an  East- 
ern factory,  thereby  elimmating  delays  which  had 

previously  seriously  interfered  with  machining.  He 
was  placed  in  this  department  because  his  physical 
condition  would  not  permit  him  to  do  heavier  work. 
And  what  he  succeeded  in  doing  merely  amounted  to 
properly  developing  the  working  capacity  of  the  inspec- 

tion force.  As  a  result  a  machine  operator  instead  of 
having  to  wait  for  half  an  hour  or  perhaps  longer  be- 

cause micrometers  had  not  been  passed  upon  was  able 
to  go  ahead  with  his  job  simply  for  the  reason  that 
the  inspectors  had  been  taught  to  work  faster  and 
without  needless  delays  in  running  around  the  factory 
to  different  tool  cribs  and  in  useless  conversations. 

As  the  months  pass  a  great  many  more  instances  like 
those  described  by  the  writer  will  no  doubt  be  disclosed 
as  thousands  of  soldiers  and  sailors  return  to  civil  life. 

It  will  be  decidedly  interesting  to  note  from  a  careful 
analysis  of  these  cases  what  experiences  and  methods 
of  training  have  resulted  in  a  finished  man  product 
with  new  mental  equipment  for  peace  as  well  as  war. 

Accurately  Spaced  Drilled  Holes 
By  Edward  A.  Stein 

The  article  on  page  88  of  the  American  Machinist  by 

Wilbur  L.  Coble  entitled  "Accurately  Spaced  Drilled 
Holes"  is  interesting,  but  the  method  here  described  has 
some  advantages. 

Instead  of  locating  the  button  in  the  usual  way,  that 
is  drilling  and  tapping  for  a  holding  screw,  take  a 

piece  of  flat  cold-rolled  steel  of  a  thickness  equal  to 
half  the  length  of  the  button,  a  width  of  twice  the 

button's  diameter  and  of  sufficient  length  to  allow  for 
clamping  to  the  work.  Drill  and  ream  a  hole  near  one 
end  in  which  the  button  will  be  a  press  fit,  press  in 
the  button,  taking  care  that  it  does  not  project  on  the 
bottom  of  the  plate,  then  clamp  the  piece  to  the  work. 

After  properly  locating  the  button  by  tapping  the 
piece  with  a  hammer  or  a  soft  piece  of  metal  give  the 
clamp  a  final  tightening  and  then  drill  the  work,  using 
the  button  as  a  drill  bushing.  The  hole  in  the  work 
can  be  enlarged,  preferably  with  a  counterbore  that  will 
allow  for  reaming  with  a  standard  hand  reamer. 

The  foregoing  method  seems  to  have  the  following 
advantages:  There  is  no  drilled  and  tapped  hole  (for 
holding  the  button)  to  lead  the  drill  off;  and  there  is 
less  chance  of  a  smaller  drill  moving  the  bottom  out  of 
location  than  when  using  a  drill  equal  to  the  diameter 

of  the  button. 
This  method  is  recommended  on  any  job  where  a 

tolerance  of  +  or  —  0.001  in.  is  allowed.  When  closer 
limits  are  required  the  holes  must  be  bored. 
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By  HOWARD  ENSAW 

During  recent  years  many  firms  and  individuals 

that  were  regularly  engaged  on  work  which  did 

not  necessitate  any  intimate  knowledge  of  the 

composition  or  the  structure  of  the  material  they 

were  u^ing  have  suddenly  been  called  wpon  to 

acquire  that  knowledge.  The  material  they  use 
must  satisfy  certain  specified  tests 

SHE  scleroscope  and  Brinell  machine  and  even  in 

some  cases  the  sclerometer  test  have  become  very 

popular.     These  instruments  are  undoubtedly  of 

considerable  assistance  if  used  w^ith  care,  and  the  re- 

'  suits  applied  in  a  correct  manner. 
In  the  case  of  the  scleroscope  a  steel  hammer  is  al- 

lowed a  10-in.  drop  in  a  glass  tube  which  must  be  ab- 

solutely vertical.  This  hammer  is  about  i  in.  in  diame- 
ter by  2  in.  long,  and  is  tipped  with  a  diamond  striker. 

On  soft  material  the  tip  penetrates  further  into  the  sur- 

face than  on  hard  material,  and  in  the  case  of  case- 

hardened  mild  steel  or  hardened  tool  steel  the  impres- 
sion is  so  slight  and  consequently  the  area  covered  by 

the  diamond  so  minute  that  the  force  of  the  blow  ap- 
proaches 500,000  lb.  per  square  inch. 

The  height  of  a  rebound  measured  at  the  top  of  the 

hammer  is  taken  as  a  measure  of  the  hardness  of  the 

material  tested.  This  is  to  a  certain  extent  very  con- 

venient, but  the  operator  should  guard  against  apply- 
ing his  results  without  further  consideration. 

As  the  area  covered  by  the  diamond  is  so  very  small 

it  is  most  difficult  to  detect  the  soft  places  without  spend- 

ing a  great  deal  of  time  and  letting  the  hammer  fall  a 
number  of  times  in  a  small  area. 

When  the  hardener  removes  the  object  from  the  fur- 

nace for  quenching,  his  tongs  only  touch  the  object  on 

two  or  three  small  areas,  but  in  some  cases  local  cooling 

takes  place  before  the  object  reaches  the  quenching  bath 

and  those  places  from  which  the  heat  was  taken  come 

out  soft.  A  random  scleroscope  test  on  the  article  would 

possibly  register  a  satisfactory  degree  of  hardness,  but 

the  soft  place  would  probably  reveal  itself  when  the 

article  was  in  use.  If  an  insufficiently  high  tempera- 
ture is  reached  when  reheating  for  the  quenching  then 

also  we  are  likely  to  have  soft  places. 

Other  causes  of  soft  areas  are  carelessness  in  grind- 

ing, the  use  of  an  unsuitable  wheel  or  a  correct  wheel  in 

bad  condition  and  poor  distribution  of  the  cooling  water. 

In  any  case  the  chances  are  that  these  soft  areas  may 

ibe  missed  when  tested  by  the  scleroscope,  and  an  al- 
[ternative  test  will  be  suggested  later. 

Also  in  this  instrument  we  must  admit  that  the  re- 

I  bound  is  really  caused  to  a  great  extent  by  the  material 
'  under  test  returning  to  its  original  state  after  being 

distorted  by  the  blow  of  the  hammer,  and  the  rebound 

consequently  must  be  a  measure  of  the  faculty  of  re- 
covering its  original  state.  This  seems  to  show  that 

the  instrument  is  not  applied  properly  because  we  do 
not  desire  to  measure  that  faculty,  and  when  materials 

which  are  not  hard,  when  compared  with  a  piece  of  an- 
nealed vanadium  steel,  can  show  a  scleroscope  reading 

as  high  as  the  latter  then  it  is  time  to  confine  this  in- 
strument to  its  proper  sphere. 

In  this  connection  it  will  be  interesting  lor  users  of 
the  instrument  to  take  a  piece  of  rubber  and  test  this. 
The  rubber  should  be  flat  on  the  top  and  bottom  and 
placed  on  one  of  the  standard  test  pieces  supplied  with 
the  instrument.  The  test  piece  should  then  be  placed 
on  the  anvil  supplied  and  this  will  give  a  good,  solid 
foundation. 

The  writer  has  recently  tested  three  samples  of  cel- 
luloid under  the  scleroscope  with  the  following  results: 

The  first  sample  gave  65  deg.  of  hardness,  the  second 
gave  60  deg.,  and  the  third  gave  61  deg.  These  results 
would  seem  to  indicate  that  the  celluloid  is  harder  than 

a  sample  of  good  quality  cold-worked  high-speed  steel, 
but  at  the  same  time  each  specimen  tried  could  easily 
be  cut  with  a  pocket  knife. 

A  sample  of  bone  registered  45  deg.  of  hardness,  ap- 
parently being  as  hard  as  chrome-nickel  steel,  and  could 

be  cut  with  a  knife.  A  sample  of  rubber  gave  34  deg. 
of  hardness,  which  corresponds  approximately  with 
annealed  1  per  cent,  carbon  tool  steel. 

These  results  indicate  that  scleroscope  values  must 

not  be  used  in  too  wide  a  field,  and  when  making  com- 
parative tests  it  is  advisable  to  confine  ourselves  to  one 

brand  of  material  only. 

It  may  be  said  that  if  the  limitations  of  this  instru- 
ment are  appreciated  it  can  be  put  to  a  very  useful 

purpose,  particularly  for  obtaining  a  comparative  de- 
termination of  the  condition  of  samples  of  similar  ma- 

terial. 

Testing  by  means  of  the  sclerometer  has  not  attained 
much  favor  in  Great  Britain,  but  as  its  action  is  not 
so  local  as  the  scleroscope  it  has  an  advantage  in  this 
way,  but  on  the  other  hand  it  is  not  nearly  so  convenient 
to  use.  By  means  of  a  diamond  under  a  fixed  load  a 
scratch  is  made  on  the  test  piece  and  the  dimensions  of 

this  scratch  are  measured  by  microscope.  These  dimen- 
sions are  then  taken  as  a  comparative  hardness  reading. 

The  File  Test 

In  testing  hardened-steel  parts  the  file  test  is  still 

remarkably  popular,  and  although  there  are  some  ob- 
jections to  its  use  it  probably  gives  the  hardenei  more 

confidence  in  his  conclusions  than  the  more  elaborate 

and  scientific  tests. 

Quite  a  large  percentage  of  hardeners  in  our  fac- 
tories today  are  men  who  were  on  the  job  before  either 

Brinell  or  Shore  began  to  make  our  metallurgists  look 

at  the  hardness  problem  in  a  very  serious  light.  The 

methods  of  the  hardener  at  that  time  were  remarkably 

crude,  and  as  they  were  ignorant  of  the  possibilities  of 

recording  the  extent  of  hardness  the  necessity  of  the 

file  test  then  is  obvious.  Hardeners  are  a  careful  and 

thorough  set  of  men,  but  they  look  upon  the  works' 
chemist  as  a  deadly  enemy  if  he  suggests  new  ideas  or 

modern  instruments.  The  result  is  that  the  file  still 

has  adherents  and  really  is  reliable. 
It  is  a  matter  of  regret  that  we  cannot  establish  in 

connection  with  this  test  a  figure  for  comparison.  An 

article  can  be  tested  and  we  can  guarantee  it  to  be 



258 AMERICAN     MACHINIST Vol.  50,  No.  6 

hardened  all  over  to  a  satisfactory  extent,  but  we  cannot 
place  data  on  record  for  future  reference,  nor  can  we 
certify  to  a  fastidious  client  that  the  article  conforms 
to  a  certain  degree  of  hardness. 

As  the  quenched-steel  articles  are  as  hard  as  the  file, 
the  hard  places  destroy  the  teeth,  and  consequently  the 
file  cannot  be  used  again  in  the  same  place.  This  means 

a  great  deal  of  expense  in  files  when  hardening  quanti- 
ties. Also  the  files  themselves  are  liable  to  a  consid- 
erable amount  of  variation,  and  a  hardened  ball  race 

may  damage  a  poor  file  without  being  sufficiently  hard 
to  perform  the  duty  for  which  it  is  made. 

Another  hand-applied  test  is  the  bar  test,  which  is 
carried  out  generally  with  a  hardened-steel  rod  about 
•j^  in.  in  diameter.  This  rod  is  ground  at  the  end,  and  by 
attempting  to  scratch  the  article  under  test  a  com- 

parison of  the  hardness  is  obtained.  When  the  corners 
are  rubbed  up  the  bar  is  again  ground  on  the  end.  It 
will  be  noticed  that  by  this  method  many  cutting  edges 
can  be  obtained,  all  of  which  are  practically  identical, 
and  thus  the  results  are  more  uniform  than  the  file 
method. 

In  the  case  of  the  Brinell  test  (which  was  only  put 
forward  in  its  present  state  as  late  as  1910)  we  have 
a  really  good  machine  and  the  results  are  fairly  reliable, 
but  a  great  objection  is  that  this  test  cannot  be  conve- 

niently applied  to  articles  merely  hardened  and  quenched. 
The  results  are  of  extreme  value  in  connection  with  ma- 

terials as  rolled  or  in  the  case  of  oil-hardened  steels. 
In  operation  the  test  is  simple,  although  it  takes  more 
time  than  the  scleroscope,  and  when  the  test  has  once 
been  made  the  impression  always  remains  and  can  be 
easily  read  if  the  records  are  lost. 

The  Probability  of  Damaging  Machine 

A  hardened-steel  ball  10  mm.  in  diameter  is  pressed 
into  the  test  piece  with  a  vertically  applied  load  of  3000 
kg.  The  spherical  area  of  the  impression  left  after  an 
application  of  30  sec.  is  calculated  from  the  diameter, 
which  is  measured  by  microscope.  Then  the  pressure 
per  unit  area  is  taken  as  the  Brinell-hardness  numeral. 

Obviously  when  the  hardness  of  the  material  to  be 
tested  approaches  the  hardness  of  the  ball  in  the  Brinell 
machine  then  the  probability  of  damaging  the  latter  in- 

creases and  this  upsets  the  reading.  As  a  regular 
practice  it  is  best  to  test  materials  only  up  to  about 
578  Brinell  number,  which  is  represented  by  a  ball 
impression  of  2.55  millimeters. 

We  see  then  that  in  hardness  testing  there  are  several 
methods  which  can  be  used,  each  method  having  peculiar 
advantages  for  or  disadvantages  against  operation  with- 

in certain  ranges,  and  it  is  not  a  difficult  matter  to 
choose  the  most  suitable  test  for  any  specific  case. 

The  limitations  of  each  method  should  be  fully  re- 
alized and  the  danger  of  assuming  too  much  from  results 

should  be  guaided  against.  This  fault  is  exhibited  very 
much  today  in  the  case  of  ultimate  stress  of  materials. 
It  is  often  assumed  that  this  value  has  a  certain  con- 

stant relation  to  the  Brinell-hardness  numeral.  It  is 
also  frequently  assumed  that  the  scleroscope  hardness 
number  has  a  fixed  and  constant  relation  to  the  Brinell 
number,  and  unless  matters  like  these  are  treated  most 

carefully,  trouble  is  likely  to  ensue. — [The  author  has 
failed  to  call  attention  to  and  emphasize  the  fact  that 
all  of  the  methods  of  testing  hardness  are  comparative. 

A  rubber  ball  will  bounce  higher  than  a  lead  ball  if 
both  are  dropped  from  an  equal  altitude  and  strike 
a  cubic  foot  of  granite.  If  dropped  from  the  same 
height  into  soft  mud  their  rebound  will  be  equal,  but 
that  does  not  mean  that  lead  and  rubber  are  equally  re- 

silient. With  all  of  these  methods  of  testing  hardness 
certain  standards  are  set  up  and  similar  pieces  should 
test  similarly  to  their  standard. — Editor.] 

Notes  on  the  Care  of  the  Steam  Hammer 
By  a.  S.  Hesse 

Hollow  dies  on  a  steam  hammer  are  a  piolific  cause 
of  breakage  of  the  piston  rods.  The  trouble  occurs  when 
the  hammersmith  has  learned  that  the  hollow  exists  and 
to  obtain  better  work  he  works  on  one  end  of  the  dies 
instead  of  using  the  center.  This  practice  puts  a  side 
strain  on  the  rod  which  eventually  causes  it  to  snap. 

The  hammer  dies  should  always  be  kept  as  level  as 
possible  and  should  come  together  flat.  The  front  and 
back  edges  of  the  upper  and  lower  dies  should  match 
and  the  corners  should  be  rounded  up  equally  on  both 
sides.  When  the  two  dies  line  up  well  it  is  possible  to 
forge  a  shoulder  without  first  fullering  or  dressing  it 
up  by  hand  on  the  anvil. 

The  item  of  steam  consumption  is  of  importance  in 

any  shop,  and  the  forge-shop  foreman  can  aid  in  saving 
by  periodically  inspecting  and  making  sure  that  the 
valves  and  piston  rings  of  the  steam  hammers  are  in 
good  shape.  A  steam  hammer  with  worn  and  poorly 
fitting  rings  and  valves  is  a  heavy  consumer  of  steam. 

Exhausting  the  steam  from  the  hammer  into  a  shop- 
heating  line  is  bad  practice  unless  there  is  ample  pro- 

vision to  guard  against  a  variable  back  pressure.  The 
valve  gear  of  a  hammer  is  composed  of  a  slide  and  cam 
motion  and  held  together  only  by  the  weight  of  the  mov- 

ing parts.  A  hammer  has  no  fixed  length  of  stroke, 
and  an  operator  only  learns  by  experience  and  practice 
to  handle  it  properly ;  consequently  when  back  pressure 
of  varying  degrees  is  added  to  interfere  with  the  free- 

dom of  the  valve  motion  he  soon  has  trouble  in  properly 
regulating  the  blow. 
When  no  provision  is  made  on  the  live-steam  line  to 

remove  the  condensed  water  before  it  reaches  the  ham- 
mer other  complications  follow.  The  hammer  must  al- 

ways be  ready  for  immediate  use  when  the  smith 
reaches  it,  and  water  not  removed  from  the  steam  line 
quickly  chokes  the  cylinder  and  valve. 

A  common  source  of  waste  about  the  older  t>T)es  of 
steam  hammers  is  due  to  their  not  being  provided  with 
automatically  operated  oilers.  I  have  seen  such  hammers 

provided  with  a  hand-operated  oiler,  which  the  helper 
worked  now  and  then  when  he  chanced  to  think  about  it. 

Each  time  he  pumped  from  i  pt.  to  1  pt.  of  oil  into  the 
cylinder,  and  of  course  immediately  the  hammer  went 
into  use  nearly  all  of  this  oil  was  blown  out  with  the 
exhaust  steam.  An  automatic  oiler  feeding  a  drop  or  two 
a  minute  only  when  the  hammer  is  in  use  would  be  far 
more  efficient,  saving  most  of  the  oil  otherwise  used 
and  insuring  that  the  hammer  would  be  efficiently  oiled. 

The  best  lubricant  I  have  found  for  the  guides  of  the 
hammer  is  a  mixture  consisting  of  1  lb.  of  white  lead 
thoroughly  mixed  into  J  gal.  of  heavy  cyUnder  oil.  This 
is  applied  with  a  brush  to  the  guides,  valve  cam  and 
slide  and  will  stay  on  longer  than  machine  oil 
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Bill  Introduced  in  Congress 
to  Dispose  of  Surplus 

Machine  Tools 
Representative  Charles  Pope  Caldwell  of  New  York  on  Tues- 

day, February  4,  introduced  the  following  bill: 

To  provide  for  further  educational  facilities  by 
requiring  the  War  Department  to  loan  certain 

machine  tools  not  in  use  for  Government  pur- 

poses to  trade  and  technical  schools  and  univer- 
sities ;  and  for  other  purposes. 

Be  it  Enacted  by  the  Senate  and  House  of  Representatives  of  the 

United  States  of  America  in  Congress  Assembled  that  the  Secre- 
tary of  War  shall  lend  to  trade  and  technical  schools  and  univer- 

sities and  other  recognized  educational  institutions  which  in  the 
discretion  of  the  Secretary  of  War  should  have  such  equipment 
the  machine  tools  suitable  for  their  use  which  are  owned  by  the 
United  States  of  America,  which  are  under  the  control  of  the 

War  Department,  and  which  are  not  being  used  for  Government 
purposes; 
Provided,  however,  that  each  institution  so  equipped  shall  be 

responsible  to  the  United  States  of  America,  under  regulations  to 
be  prescribed  by  the  Secretary  of  War,  for  the  proper  care  and 
safe  return  of  such  equipment  when  demanded,  ordinary  wear 
and  tear  excepted. 

The  proposal  that  the  Government  use  this  surplus  equipment  to 

equip  trade  schools  throughout  the  country  was  made  in  the 

American  Machinist,  January  23,  1919,  in  an  editorial  entitled  "The 
Solution  of  the  War  Tool  Problem." 

It  now  remains  for  you  to  get  back  of  this  movement  with  all  of 

your  energy.  It  requires  no  argument  to  demonstrate  that  the  estab- 
lishment of  national  trade  schools  guarantees  American  industrial 

supremacy. 

Wire  your  representative  in  Congress  today 
f 

Supplement   to   American   Machinist,   February    6,    1919 
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IDEAS PRACTICAL  MEN 

Mandrel  for  Grinding  Wristpins 
By  Edward  N.  Moor,  Jr. 

The  drawing  shows  a  quick-change  mandrel  for  hold- 
ing automobile  wristpins  for  grinding. 

Part  A  is  made  of  machine  steel  casehardened  and 
ground  and  of  suitable  diameter  to  slip  onto  the  bore  of 
the  wristpin.  The  hardened  cone  B  screws  into  the 
mandrel  and  carries  two  pins  for  the  purpose  of  setting 
up  the  nut  and  also  to  act  as  drivers,  thus  doing  away 
with  the  necessity  for  the  dog.  Part  C,  the  other  cone, 
is  a  push  fit  on  the  body  of  A,  and  part  D  is  notched  to 
fit  the  neck  in  A.    For  loading  the  mandrel  part  B  is 

MANDREL  FOR   GRINDING   WRISTPINS 

left  in  place  and  is  adjusted  lengthwise  to  fit  different 
lengths  of  pins.  First  slip  on  a  wristpin  and  then  slide 
on  part  C  and  drop  part  D  into  the  notch.  Hold  the 
wristpin  and  mandrel  in  one  hand  and  set  up  B  with  the 
other  hand,  using  the  two  pins  as  a  wrench. 

An  Efficient  Flexible-Shaft  Coupling 
By  W.  Heusser 

Two   shafts   each   1  .V 1  0 

alignment   about   A    in. 
in.   in   diameter   were  out   of 
Commercial   couplings    were 

tried,  but  did  not  work  satisfactorily.     Finally  the  two 

HOSE   FOR  SHAFT  COUPLING 

shaft  ends  were  connected  together  by  means  of  a  short 
piece  of  heavy  steam  hose,  as  shown  in  the  sketch.  This 
coupling  has  proved  satisfactory  in  every  respect.     It 

is  noiseless  and  flexible,  requires  no  oil  and  no  atten- 
tion whatsoever,  besides  being  very  cheap.  The  length 

of  the  hose  is  6  in.,  the  inside  diameter  1}  in.  and  the 
outside  diameter  2  in.  The  wall  is  inlaid  with  heavy 
cotton  fabric.  It  transmits  1  hp.  at  a  speed  of  350 
r.p.m.,  has  been  running  for  one  year  and  shows  no 
sign  of  wear. 

Grinding  Taper  Reamers  in 
a  Small  Shop 
By  J.  A.  Lucas 

In  a  little  country  machine  shop,  the  grinding  equip- 
ment of  which  consisted  of  a  lone  tool-grinding  machine 

of  the  usual  pedestal  type  with  double  end  arbor,  some 
taper  reamers  had  to  be  reground. 

The  shop  was  what  is  sometimes  known  as  a  "one- 
man"  or  a  "two-man"  shop,  having  but  one  lathe,  one 
drilling  and  one  shaping  machine,  a  power  hacksaw,  etc., 
including  the  tool-grinding  machine  referred  to.    There 

DEVICE  FOR  GRINDING  TAPER  REAMERS 

were  four  of  the  reamers,  each  of  a  different  taper,  and 
they  had  been  purchased  at  odd  times  to  meet  special 

requirements. 
A  cutter  and  reamer  grinding  machine  was  beyond 

the  proprietor's  means,  and  even  had  it  not  been  its 
purchase  was  not  warranted  by  the  amount  of  work 
that  could  be  provided  for  it.  There  was  no  near-by 
shop  with  such  a  machine  to  relieve  the  situation,  and 

the  "old  man"  was  thrown  upon  his  own  resources. 
The  tool-grinding  machine  had  been  fitted  with  a  table 

by  bolting  an  angle  plate  to  the  pedestal,  and  vertical 
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adjustment  of  the  work  could  be  accomplished  by  means 
of  a  separate  device  shown  at  A  in  the  cut  and  which 
consisted  of  a  pair  of  sliding  wedges  dovetailed  together 
after  the  manner  of  the  cross-slide  of  a  lathe,  and  pro- 

vided with  an  adjusting  screw. 
To  grind  the  reamers  a  square  block  of  cast  iron  was 

first  planed  up  all  over  and  a  hole  drilled  lengthvnse 
through  it,  this  hole  afterward  being  reamed  with  the 
taper  reamer  to  be  ground.  One  side  was  then  planed 
away  approximately  parallel  with  one  side  of  the  tapered 
hole,  intersecting  the  latter  at  a  point  that  would  leave 
one  tooth  of  the  reamer  exposed  for  its  full  length. 

With  the  reamer  in  the  hole,  care  being  taken  that 

the  exposed  tooth  was  exactly  in  the  center  of  the  open- 
ing, the  block  was  placed  in  the  vise  of  the  shaping  ma- 

chine, resting  upon  the  edge  of  the  exposed  tooth,  and 
the  bottom  of  the  block  was  planed  parallel. 

A  steel  finger  for  indexing  completed  the  device  and 
by  running  the  block  back  and  forth  under  the  grinding 
wheel  the  reamer  was  ground  as  well  as  could  have  been 
done  on  a  regular  machine. 

As  the  four  reamers  were  of  different  taper  it  was 
of  course  necessary  to  provide  each  one  with  a  block. 

Sizing  and  Robbing  a  Gear  in  One 

Operation 
By  Nikola  Trbojevich 

By  mounting  an  angular  cutter  on  the  same  arbor 
with  the  hob  on  the  bobbing  machine,  as  shown  by  the 
drawing,  it  is  possible  to  cut  a  gear  from  a  rough  blank 
in  one  cut.  The  angular  cutter  takes  care  of  the  out- 

side diameter,  while  the  hob  generates  the  teeth.  This 
method  of  producing  gears  compares  favorably  with 
either  of  the  other  two  usual  methods:  Turning  the 
blank  on  a  lathe  or  turret  machine  to  the  exact  outside 

SPACIN6  COUARS 
ANOULAR  CUTTER 

SIZING    AND    HOBBING    A    GEAR    IN    ONE    OPERATION 

diameter  and  bobbing  the  teeth,  or  turning  the  blank  to 

an  appro.ximate  diameter  and  bobbing  it  with  a  so-called 
topping  hob,  a  hob  which  removes  metal  from  tops  of 
teeth  as  well  as  from  the  sides  and  bottom.  The  first 

method  requires  a  distinct,  though,  as  a  rule,  not  ex- 
pensive, additional  operation  of  turning.  It  also  should 

be  taken  into  account  that  when  the  forming  of  the 
outside  and  pitch  diameters  is  done  at  two  different 
settings  and  on  two  different  machines  the  circles  are 
likely  to  be  not  quite  concentric,  which  is  an  error  com- 

monly found  on  gearing. 
The  topping  hob  obviates  this  latter  difficulty  with 

respect  to  the  concentricity,  but  the  amount  of  stock 
that  can  be  removed  with  a  topping  hob  from  the  out- 

side diameter  is  somewhat  limited.     Besides  there  are 

some  other  difficulties  connected  with  the  use  of  topping 
hobs.  In  order  to  get  a  good-running  gear  it  is  often 
necessary  to  cut  the  teeth  a  trifle  deeper  than  standard, 
while  in  some  other  cases  a  better  result  may  be  ob- 

tained by  holding  the  hob  back.  In  either  case  it  is 
desirable  to  leave  the  outside  diameter  unchanged, 
which  cannot  be  done  with  a  topping  hob. 

It  is  interesting  to  note  that  the  device,  as  shown  in 
the  cut,  is  adjustable  within  wide  limits.  By  shifting 
the  angular  cutter  toward  or  from  the  center  line  the 
outside  diameter  of  the  blank  can  be  regulated,  due  to 
the  taper  effect  of  the  arrangement.  When  the  hob 
becomes  dull  and  it  is  desired  to  shift  it  along  on  the 

arbor  in  order  to  bring  another  unused  portion  in  con- 
tact with  the  gear  it  is  only  necessary  to  transpose  one 

or  more  of  the  spacing  collars  from  one  side  of  the  hob 
to  the  other.  This  will  leave  the  angular  cutter  undis- 

turbed in  its  position  with  respect  to  the  center  line 
because  the  total  length^  of  the  hob  and  the  spacing  col- 

lars remains  unchanged  while  the  hob  is  shifted  into 
another  position. 

The  most  advantageous  angle  and  diameter  of  the 

angular  cutter  can  best  be  determined  from  a  fairly  ac- 
curate layout  by  scaling.  The  nearest  standard  angle 

and  diameter  can  be  taken  then  because,  as  already  ex- 
plained, there  is  nothing  particularly  exact  about  the 

diameter  and  angle  of  cutter  because  of  the  adjustability 
of  the  mechanism.  It  is  a  good  thing  to  place  the  cutter 
on  that  side  of  the  hob  which  is  advancing  with  respect 
to  the  gear  blank,  as  then  the  cutter  will  work  ahead  of 
the  hob  and  in  that  way  size  the  blank  before  the  hob 
had  any  chance  to  cut  in. 

It  is  also  obvious  from  the  diagram  that  the  same 
arrangement  may  be  used  for  cutting  spiral  gears. 

The  above  arrangement  should  be  found  useful  in 
quantity  production.  A  considerable  advantage  would 
be  derived  from  the  method  in  case  of  hardened  gears 
having  ground  holes.  As  the  outside  and  pitch  circles 
are  absolutely  concentric  the  hole  could  be  located  rather 
from  the  outside  than  from  the  pitch  circle,  which  would 
greatly  simplify  the  problem  of  correctly  holding  the 
work  in  the  grinding  machine. — [We  are  in  some  doubt 
as  to  the  practicability  of  this  method,  and  for  two 
reasons.  Because  of  the  angular  position  of  the  cutter 
arbor  the  cutter  would  not  advance  squarely  to  its  cut 
but  would  have  a  tendency  to  turn  the  gear  about  its 
axis.  This  might  or  might  not  be  detrimental  to  the 
surface  produced,  depending  chiefly  upon  the  rigidity 
of  the  setup.  The  principal  difficulty,  however,  arises 
from  the  fact  that  the  sizing  cutter  would  reach  the 
work  an  appreciable  distance  in  advance  of  the  hob,  and 
the  time  wasted  in  feeding  the  cutter  over  this  other- 

wise idle  distance  would  serve  to  turn  several  gears  in 

the  ordinary  manner. — EDITOR.] 

A  Simple  Design  of  Sine  Bar 
By  John  Teckeer 

One  tool  that  is  missing  in  the  average  toolmaker's 
kit  is  the  sine  bar.  Micrometers,  verniers,  height  gages 
and  other  expensive  tools  are  there,  but  the  sine  bar  is 
missing.  This  is  due  both  to  the  scarcity  of  these  tools 
and  the  difl!iculty  of  making  one  in  working  hours.  The 
sketch  shows  a  simplified  design,  accurate  and  much 
easier  to  make  than  the  usual  type. 
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As  will  be  noted  the  diameter  of  the  bushings  must 
be  accurate ;  the  spacing,  4.5000  in.,  is  equally  important 
and  the  shoulders  must  be  square  with  the  sides.    The 

^■Bushin^s  ToolStce! MardQn  and  Ground 

Lap  05"D:am. 
Body-  Machine  Steel  Pack  Hardened 

(j  round  ernd  Lapped 

SIMPLE  FORM  OF  SINE  BAR 

§-in.  dimension  can  vary  any  amount  provided  both 
ends  are  the  same.  The  slots  and  hole  in  the  center  are 

for  convenience  in  attaching  the  bar  to  an  angle  plate. 

Making  Pin  Gages  Too  Long 

for  the  "Mike" By  William  Seelert 

A  clever  shop  kink  came  to  my  notice  lately,  which 
perhaps  would  be  of  interest  to  some  of  the  practical 
men  who  read  the  American  Machinist. 

We  had  occasion  to  make  some  large  pin  and  snap 
gages  that  called  for  a  tolerance  of  0.001  in.  plus  or 

A  TWO-PART    PIN    GAGE 

minus,  but  were  several  inches  larger  than  the  largest 
micrometers  in  the  shop. 

This  difficulty  was  overcome  by  making  two  pin  gages, 

which  afte'rward  were  held  together  by  a  snug-fitting 
bushing  in  the  manner  shown  in  the  sketch.  Thus  an 

18-in.  gage  was  made  by  fitting  two  9-in.  pins.  The  lat- 
ter came  within  the  range  of  the  outside  micrometer 

available,  and  the  necessary  accuracy  was  obtained 
without  trouble.  The  outside  snap  gages  were  adjusted 
to  these  pin  gages.  With  this  arrangement  accurate 
gages  can  be  made  of  two  or  three  times  the  range  of 

the  largest  "mike"  on  hand. 

A  Simple  Guard  for  Punches 
By  L.  W.  Kinney 

We  have  an  operation  of  punching  the  center  bolt 
hole  in  spring  leaves.  The  leaves  run  from  Nos.  6 
to  00  B.W.G.  in  thickness,  and  when  they  are  a  little 

hard  it  is  not  unusual  to  break  20  or  30  punches  in  run- 
ning a  day's  work  of  30,000  holes.  These  punches  in 

breaking  often  fly  and  injure  the  operators. 

It  is  very  difficult  to  arrange  a  guard  that  will  pro- 
tect the  operator  and  at  the  same  time  not  decrease  the 

production.     After  trying  several  guards  the  idea  was 

suggested  to  me  of  putting  a  soft  rubber  ring  over  the 
punch.    The  rubber  compresses  when  the  punch  strikes 
the  work,  and  when  the  punch  breaks  the  particles  are 
prevented  from  flying. 

I  have  used  these  rings  for  over  three  years  and  have 

SIMPLE  GUARD  FOR  PUNCHES 

not  had  a  man  injured  while  using  them.  One  rubber 
lasts  about  a  week.  The  sketch  shows  the  punch  holder 
and  punch  with  rubber  ring  in  place. 

A  Handy  Adjusting  Clamp 
By  John  Teckeer 

A  few  days  ago  I  noticed  the  inspector  squaring  up 
an  awkward  flxture  preparatory  to  checking  the  dimen- 

sions.   This  particular  casting  was  most  irregular  and 

ADJUSTING  CLAMP 

had  no  favorable  spots  under  which  to  set  small  jacks, 
nor  was  the  finished  surface  convenient  to  strap  against 
an  angle  plate.  The  outline  of  the  fixture  is  shown  in 
the  sketch  and  the  method  of  using  the  clamps  is  ap- 

parent. I  believe  the  idea  to  be  worthy  of  a  wider  field, 
so  I  am  passing  it  along. 
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Lest  We  Forget 
One  of  the  greatest  lessons  we  have  learned  from  the 

war  is  that  80  per  cent,  of  preparedness 

consists  of  "knowing  how." 

As  LONG  as  warfare  is  a  possibility  we  must  keep  alive  that  knowledge  of  the 
engineering  of  war  that  we  have  gained  at   so  much  cost.      This  is  not 

jingoism  but  common-sense  patriotism. 

At  the  outbreak  of  war  the  total  commissioned  personnel  of  the  Ordnance 
Department  was  about  100  officers,  whose  collective  knowledge  of  ordnance  _ 
engineering,  one  of  the  most  highly  specialized  sciences,  represented  the  sum  total 
of  ordnance  knowledge  available  to  the  War  Department.  Now  several  thou- 

sand civilian  engineers  have  learned  at  least  the  rudiments  or  essential  principles 
of  this  science. 

Ordnance  manufacture  was  known  to  less  than  a  dozen  arsenals,  and  con- 
siderably less  than  a  hundred  private  plants  in  the  United  States.  Now  several 

thousand  of  our  manufacturing  plants,  including  practically  all  of  our  principal 
machine  shops,  have  dealt  with  it. 

Relations  have  been  established  between  our  regular  army  officers,  our  re- 
serve officers,  our  manufacturers  and  our  civilian  engineers.  It  took  time  and 

cost  many  lives  to  establish  these  relations  and  to  build  up  this  working  acquaint- 
ance. 

What  are  we  going  to  do  with  it? 

Until  the  time  comes  when  it  is  unmistakably  safe  to  let  this  knowledge  die, 
it  is  the  sacred  duty  of  every  manufacturer,  every  civilian  engineer,  every  regular 
officer  and  every  reserve  officer  who  has  been  connected  in  any  way  with  ord- 

nance to  keep  this  knowledge  alive  and  these  relationships  continued. 

To  facilitate  this  end  and  to  promote  the  establishment  of  an  American 
Ordnance  Association  which  will  include  the  officers  who  remain  with  the  Gov- 

ernment, the  reserve  officers  who  go  back  to  private  life  and  all  of  the  civilian 
engineers  and  manufacturers  who  make  ordnance  possible,  the  American 
Machinist  announces  the  establishment  of  a  new  editorial  section  known  as  "United 
States  Army  Ordnance  News."  In  this  section  will  be  presented  what  has  been 
learned  by  experience  concerning  ordnance  design,  manufacture,  inspection 
and  test.  Personal  notes  concerning  the  members  of  this  association  will  enable 
new  acquaintances  to  be  made,  old  acquaintances  to  be  renewed  or  continued, 
and  promote  a  community  of  fellowship  between  those  who  have  evidenced  their 
belief  in  preparedness  by  having  served  in  our  shops  or  army  departments. 

Additional  pages  will  be  added  to  our  editorial  section  so  that  the  incorpora- 
tion of  this  material  will  not  decrease  the  amount  of  our  normal  subject  matter. 

When  the  League  of  Nations  throws  the  gims  of  the  world  upon  the  scrap 
pile,  then,  and  not  until  then,  can  we  safely  forget  what  we  have  learned.  Let 
each  of  us  in  the  meantime  serve  our  country  by  keeping  alive  the  knowledge 
gained  by  experience  and  adding  to  it.  It  is  a  very  practical  thing  that  each  of 
us  can  do  toward  the  assurance  of  peace. 

(!<ce  rage  'iliS  of  this  issue) 
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THE  Inspection  Division  of  Ordnance  has  had  its 

troubles,  and  they  have  been  many.  No  organiza- 
tion can  deal  with  more  than  5000  contractors  of 

all  kinds,  not  to  mention  many  more  subcontractors,  on  a 
great  variety  of  products  and  have  smooth  sailing  all 
the  v^ay.  As  with  other  branches  of  inspection  it  has 
been  the  buffer  between  two  opposing  forces  and  has 

been  "cussed"  with  equal  fervor  by  both  sides,  but  just 
as  the  shop  inspector  who  plays  the  game  squarely  and 
has  a  fair  amount  of  tact  can  eventually  show  both  sides 
that  he  is  a  help  and  not  a  hindrance,  so  the  Inspection 
Division  came  into  its  own. 

There  are  of  course  as  many  varieties  of  inspectors 
as  there  are  of  contracts.  And  it  is  absolutely  impos- 

sible to  gather  a  large 
force  of  inspectors  at 
short  notice  and  under 

the  trying  conditions 
of  war  without  picking 
some  undesirables,  the 
same  as  in  any  other 
business ;  but  these 
were  weeded  out  as 
fast  as  possible,  and 
the  average  manufac- 

turer today  admits  that 

the  men  of  the  Inspec- 
tion Division  helped 

production.  The  vari- 
ous proving  grounds 

are   the   best   evidence 

The  Inspection  Division  has  been  called  the 
watchdog  of  quality,  but  it  is  more  than  that.  It 
has  been  the  coordinator  of  the  manufacturing 

capacity  of  the  country.  It  has  helped  manu- 
facturers to  obtain  greater  tolerances  where 

necessary;  it  has  shown  them  how  to  get  pro- 
duction  in  many  cases;  it  brought  together  the 
makers  of  different  components  and  helped 

keep  the  stream  of  munitions  flowing  to  our  boys 
in  France.  Its  men,  both  military  and  civilian, 

faced  the  dangers  of  explosion  in  every ̂   loading 

plant  and  at  the  proving  grounds,  losing  only 
twelve  men  in  the  great  disaster  at  Morgan. 

as  to  the  quality  of  the  munitions  supplied.  The  In- 
spection Division  has  12  branches  in  which  we  are 

particularly  interested,  these  being  artillery  ammu- 
nition, carriages,  education,  explosives,  gages,  guns, 

instruments,  machines  and  containers,  metallurgical, 

proving  ground,  small  arms,  small-arms  ammunition  and 
trench  warfare.  The  heads  of  these  divisions  are  all 
shown  in  the  organization  chart  which  accompanies  this 
article  and  which  also  shows  the  duties  of  each  officer 

and  the  particular  work  which  he  directs. 
The  personnel  of  the  Inspection  Division  during  the 

first  week  in  November  consisted  of  709  officers,  775 
enlisted  men  and  26,450  civilians.  Among  them  were 
one  or  two  men  who  had  been  receiving  from  $50,000 

to  $60,000  a  year  be- 
fore entering  the  serv- 
ice; 25  or  more  re- 

ceived over  $10,000  a 

year,  and  with  few  ex- 
ceptions every  man 

entered  the  division  at 
a  financial  sacrifice.  Of 
the  709  officers  there 

were  1  brigadier-gen- 
eral, 2  colonels,  15 

lieutenant -colonels,  72 
majors,  221  captains, 
306  first  lieutenants 

and  92  second  lieuten- 
ants. Among  the 

civilians    all    but    728 
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Prepttring  to  load  a  monster  howitzer.  This  is  one 
of  the  late  railway  mounts.  The  cylinder  above 
and  to  the  right  is  one  of  the  four  recoil  cylinders. 

were  employed  in  the  district  offices,  this  being  divided 
as  shown  in  the  table.  The  large  proportion  of  females 
is  somewhat  astonishing,  and  while  the  great  majority 
of  them  were  employed  in  a  clerical  capacity,  there  were 
a  number  doing  government-inspection  work  in  the 
various  divisions,  the  heads  of  the  various  branches 
speaking  highly  of  their  work. 
TABLE  I.     CIVILIAN  PERSONNEL  OF  INSPECTION   DIVISION  ON 

NOVEMBER  2.  1918   

Males  FemftleB  Total 

Philadelphia    2,287  1.925  4,212 
NewYork    1.975  ,59  3,565 
BridneDort     .797  1,361  3,158 

chiolgo    ;;;;.;.'. ...:::::::..:.:        i:h3       917      wm RochMter    1.085  819  ,904 
Toronto                    874  904  1,778 
Detroit    918  819  1.737 
Cineinnati    845  812  ,657 
Cleveland    927  571  ,498 
Boston    466  953  ,419 
Pittsburgh    649  733  1,382 
Washington    337  616  953 

St.  Louis           243        155         398 
Total    13.546  12,176  25,722 

Personal  equation  counts  in  the  Inspection  Division 
to  an  even  greater  extent  perhaps  than  in  any  other. 

Contractors  occasionally  went  to  Washington  to  com- 
plain of  the  inspector  in  their  plant,  but  when  asked  to 

make  specific  charge  or  to  state  in  what  way  they  would 
have  his  decision  changed  they  were  unable  to  do  so. 
Different  temperaments  clash  instead  of  cooperate,  and 
this  was  more  noticeable  with  the  Inspection  Division 
and  the  contractors  because  of  the  constant  contact  be- 

tween the  two,  but  nearly  all  branch  heads  can  cite  in- 
stances where  a  transfer  of  inspectors  proved  beneficial 

to  both  sides. 

The  Question  of  Tolerances 

The  question  of  tolerance  always  arises  wherever 

there  is  inspection,  and  this  probably  caused  more  dis- 
putes than  anything  else.  Often  have  contractors  gone 

to  Washington  to  obtain  greater  tolerance  on  various 
parts,  and  having  been  successful  found  themselves  no 
better  off  than  before.  Others  were  refused  increased 
tolerances  because  most  of  the  other  shops  doing  the 
same  work  had  no  difficulty,  and  it  was  proved  to  them 
that  the  trouble  was  not  so  much  with  the  tolerance  as 
with  their  organizations. 

An  outcome  of  the  insistent  demand  for  .specified 
tolerances  was  that  it  led  to  improved  shop  practice,  as 
shops  that  formerly  did  not  or  could  not  work  to  fairly 

close  limits  were  educated  to  find  it  possible  and  profit- 

able to  do  so.  Contractors  have  stated  that  whereas  . 
they  thought  they  were  doing  good  work  before,  it  was 
war  work  that  taught  them  what  good  work  really  is. 

Other  contractors  admit  that  contrary  to  expecta- 
tions the  proportion  of  rejected  material  was  frequently 

higher  where  large  tolerance  was  permitted  than  where 
the  work  was  held  within  close  limits.  This  may  only 
be  explained  by  the  psychological  effect  exercised  on  the 
worker  who  unconsciously  becomes  careless  when  a  wide 
limit  of  error  is  allowed.  In  this  connection,  it  may  be 
well  to  call  attention  to  the  bad  practice  in  some  shops 
of  using  working  gages  of  a  wider  limit  of  tolerance 
than  the  final-inspection  gages.  This  often  comes  about 
from  the  habit  of  selecting  gages  as  they  come  from  the 
toolroom  and  keeping  the  most  accurate  ones  for  the 
final  inspection  and  allowing  the  less  accurate  to  be  used 
on  the  work  as  it  comes  from  the  machines.  The  most 
successful  contractors  reverse  this  procedure  and  never 
allow  the  shop  as  much  tolerance  as  can  be  passed  in  the 
final  inspection.  By  this  means  they  are  assured  that 
anything  that  satisfactorily  passes  the  shop  gages  will 
be  passed  by  the  final  inspection,  and  sometimes  work 
that  may  have  been  rejected  by  the  shop  or  working 

gage  can  be  finally  passed  by  the  inspector's  gage. 

Gages  Last  Longer  With  Women 

Again,  in  the  matter  of  gages,  an  officer  of  the  In- 
spection Division  who  was  responsible  for  large  produc- 

tion of  shells  and  other  ammunition  unhesitatingly 
voiced  his  preference  for  women  inspectors,  first,  as  we 
might  perhaps  have  good  reason  to  expect,  because  their 
delicate  touch  was  a  distinct  aid,  and  second,  which  is 
an  entirely  new  idea  to  most  of  us,  because  the  gages 
lasted  longer  when  used  by  women  than  by  men.  This 
may  be  attributed  to  the  same  delicate  touch  and  is 
not  surprising,  even  if  it  has  been  overlooked  in  the 

past. 

In  ordinary  manufacturing  the  Inspection  Division 
has  been  the  mediary  between  the  contractor  and  the 
designer,  in  this  case  the  Engineering  Division,  in  en- 

deavoring to  obtain  more  liberal  tolerances  and  also  to 
influence  design  in  view  of  its  effect  upon  manufactur- 

ing. In  this  way  it  acted  in  a  dual  capacity,  and  when 
manufacturing  got  well  under  way  it  was  admitted  that 
the  Inspection  Division  had  done  excellent  work  and 
had  been  instrumental  in  obtaining  this  production. 

In  the  beginning  all  inspection  work  was  centralized 

Mobility  is  one  of  the  greatest  assets  of  artillery. 
This  9.2  howitzer  can  be  fired  directly  from  the 
tractor  without  the  necessity  of  bracing  of  any  kind. 
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in  Washington,  but  this  was  not  found  as  efficient  as 
desired,  so  district  offices  were  established.  One  of  the 

big  advantages  accruing  from  this  was  the  rapid  ad- 
justment of  misunderstanding,  and  the  settlement  of 

uncertainties  without  delay.  The  traveling  supervisors 
who  were  first  used  found  it  impossible  to  visit  the 
various  districts  often  enough  to  prevent  work  being  de- 
[layed.  The  visits  of  contractors  to  Washington  were  also 
unsatisfactory  to  both  sides,  as  it  often  became  neces- 

sary to  refer  to  past  correspondence  and  to  review  the 
Fwhole  case.  After  April,  1918,  however,  when  the  dis- 

trict offices  began  to  function,  there  was  a  noticeable 
improvement  in  production,  due  in  no  small  measure  to 
their  being  able  to  take  up  and  to  settle  nearly  all  ques- 

.  tions  without  delay. 

Engineering  Division   Decides   Tolerance 

Questions  of  tolerance  or  of  design  of  course  had  to 
be  decided  by  the  Engineering  Division,  and  this  led 
to  the  placing  of  a  representative  of  this  division  in 
each  office.  This  course  was  not  altogether  sati-^factory 
largely  because  of  the  difficulty  of  obtaining  engineers 
who  were  familiar  with  the  many  products  that  were 

made  in  a  single  district.  And,  just  as  electrical-appa- 
ratus manufacturers  and  others  have  a  central  engi- 

neering department  which  cooperates  with  their  dis- 
trict offices,  it  seems  that  a  similar  arrangement  should 

be  best  for  Ordnance. 
The  field  of  activity  of  the  Inspection  Division  is  much 

broader  than  is  understood.  Planning,  for  example, 
which  we  always  think  of  as  being  solely  a  function 
of  production,  plays  an  important  part  in  the  Inspection 
Division,  and  is  divided  into  branches  and  groups,  such 
as  the  Analysis  Branch,  the  Records  Branch  and  the 
Order  of  Work  Branch.  Each  branch  has  one  or  more 

groups,  as  follows:  In  the  Analysis  Branch  are  the 
Schedules  and  Estimates  Group.  In  the  Records  Branch, 

the  Contract-File  Group,  the  Progress  Group,  the  Blue- 
print and  Specifications  Group,  and  the   Index  Group. 

Work  of  the  Schedules  Group 

The  Schedules  Group  investigates  contracts  and  ascer- 
tains whether  or  not  the  contract  has  been  lived  up  to 

in  detail,  and  takes  steps  to  rectify  any  errors.  It  gets 
advance  information  from  the  Control  Bureau  or  Pro- 

curement Division  in  regard  to  the  material,  quantity 
and  kind,  with  the  drawings  and  specifications  applying 

A  gun  that  the  French  ordnance  experts  pronounced 
superior  to  their  75.  The  American  split-trail 
75   has   greater   latitude   in    elevation    and   traverse. 

A  mortar  with  a  mount  designed  for  use  on  the  rail- 
ways in  France.  Mortars  are  used  in  the  destruction 

of  earthworks  and  forts  and  fired  at  high  elevations. 

to  each  which  enables  the  Inspection  Division  to  have 
its  inspectors  on  hand  with  the  proper  equipment  as 
soon  as  the  manufacturer  has  material  to  deliver.  This 
is  a  marked  improvement  over  the  old  system,  where  the 
Inspection  Division  was  informed  after  the  material  on 
contract  had  been  manufactured  and  was  ready  for  in- 

spection. The  record  of  all  contracts  for  ordnance,  am- 
munition, equipment,  material  and  stores  is  kept  by  this 

group,  so  that  quick  reference  is  always  obtainable  and 
shipping  instructions  available  when  material  is  ready. 
Approximately  100  contracts  a  day  were  handled  by  this 

group. 

Reports  Compiled   by  the  Estimate  Group 

The  Estimate  Group  audits  all  civilians'  and  officers' 
travel  vouchers,  averaging  30  a  day.  It  compiles  reports 
showing  the  cost  of  inspection  per  unit,  audits  vouchers 
covering  purchase  of  material  by  ordnance  departments. 
The  Contract-File  Group  has  a  copy  of  all  requisitions, 
procurement  orders,  contracts,  amendments  and  other 
papers  pertaining  to  ordnance  orders.  These  files  are 
also  used  by  the  various  groups  to  distribute  the  ma- 

terial pertaining  to  war  orders,  such  as  progress  re- 
ports, new  data,  etc. 

Progress  Reports  on  8000  Contracts 

The  Progress  Group  distributes,  files,  checks  and  fur- 
nishes information  about  the  weekly  progress  reports. 

Five  copies  of  progress  reports  on  8000  active  contracts 
went  into  this  office  each  week,  the  majority  being  re- 

ceived during  the  first  three  days.  They  had  to  be  care- 
fully matched  up,  distributed  and  rapidly  handled  in 

order  to  correctly  route  such  a  large  number  of  reports 
to  the  operators  who  desire  them.  This  group  also 
looked  after  delinquent  reports  and  supplied  informa- 

tion to  the  district  offices. 
The  Blueprints  and  Specifications  Group  belongs  to  the 

Records  Branch  and  supplies  information  to  the  sec- 
tions and  groups  of  the  Inspection  Division.  It  main- 
tains a  reference  file  containing  copies  of  all  ordnance 

drawings  and  specifications,  and  supplies  all  the  sec- 
tions of  the  Inspection  Division  with  drawings  for  the 

inspection  of  material  being  manufactured.  The  index 
records  of  all  ordnance  material,  numerical,  alphabeti- 

cal, geographical  and  the  kind  or  nature  of  the  material, 
are  maintained  in  the  Index  Group.  The  numerical  in- 

dex is  a  complete  serial  file  in  which  all  numbers  under 
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ordnance  classification  are 
filed  either  as  active  or  com- 

pleted contracts.  This  also 

shov/s  whether  the  inspec- 
tion is  being  carried  on 

through  the  Ordnanca  De- 
partment or  not,  also  sup- 

plying full  information  re- 
garding an  order  upon 

which  only  the  number  is 
known.  The  alphabetical 
index  is  filed  according  to 
the  name  of  the  firm ;  the 
file  is  also  supplemented  by 
all  available  subcontract  in- 

formation, which  is  auto- 
matically supplied  from  the 

various  districts.  Until  the 
installation  of  fixed  records  there  was  confusion  over 
subcontractors,  these  being  unknown  to  the  Ordnance 
Department.  The  other  files  have  their  own  fields  of 
usefulness,  as  has  the  Interbureau  Record  which  shows 

whether  part  of  an  order  has  already  been  inspected  or 
purchased  by  another  division,  such  as  aircraft,  con- 

struction, engineers,  etc. 
The  Order  of  Work  Branch  distributes  and  routes 

all  kinds  of  contract  information  to  the  Inspection  Divi- 
sion and  district  offices.  This  information  includes 

copies  of  letters  sent  by  the  negotiator  to  the  contractor, 
procurement  information  cards,  requisitions  for  con- 

tracts and  procurement  orders  or  contracts.  This 
branch  distributed  about  400  orders  daily,  seven  copies 
of  each  requisition  and  four  copies  of  each  contract 
being  necessary  to  supply  the  parties  interested.  It 
also  routes  incoming  and  outgoing  reports,  mail  and 
documents  for  the  Planning  Section.  It  forwards  and 
follows  up  requests  for  information  necessary  to  keep 
the  various  cards  and  files  up  to  date.  It  is  the  con- 

necting link  with  other  divisions  of  the  Ordnance  De- 
partment on  proper  routeing  methods  in  order  to  bring 

about  the  greatest  efficiency  in  the  distribution  of  in- 
formation. 

The  Metallurgical  Branch 

The  Metallurgical  Branch  of  the  Inspection  Division 
has  made  a  name  for  itself  which  few  realize.  Begin- 

ning with  Capt.  A.  A.  White  (not  a.  relative  of  the 
present  head,  Maj.  A.  H. 
White)  and  a  stenographer 
in  May,  1917,  the  branch 
has  developed  until  there 
were  425  engineers  of  tests 
in  the  field  in  addition  to 
the  office  force  necessary 
to  maintain  the  records  in 

Washington  and  at  the  dis- 
trict offices.  This  clerical 

force  was  remarkably  small, 
considering  the  amount  of 
work  it  handled.  The  dif- 

ficulty of  getting  men  with 
the  right  training  led  to  the 
establishment  of  training 
schools  at  Carnegie  Tech- 

nical   Institute    at    Pitts- 

Vehicles  for  the  transportation  of  supplies  are  im- 
portant. This  caterpillar-equipped  cargo  carrier  will 

travel  on  soft  ground  and  climb  grades  of  45  degrees. 

A  75  mounted  integral  with  its  means  of  locomotion. 
The  speed  with  which  this  gun  can  be  brought  into 
position,  fired  and  again  be  under  way  is  astonishing. 

burgh  giving  a  six-weeks' course  to  those  who  already 
had  at  least  two  years  of 
college  work  along  similar 

lines.  This  was  not  con- 
fined to  men,  as  there  were 

about  20  women  in  the 
force,  which  number  would 
have  been  increased  had  the 
war  continued.  While  some 
of  the  work  consisted  of 
chemical  analyses,  such  as 

where  one  project  for  20,- 
600,000  shells  for  75-mm. 
guns  required  over  80,000 
chemical  tests,  the  bulk  of 
it  was  physical,  the  physical 
tests  running  up  to  more 

than  700,000.  Watching  the  heat  treatments  is  the 
hardest  task  in  this  branch,  and  it  is  very  important 
that  there  should  be  an  observer  at  each  furnace  at  all 
times  to  note  the  heat  used  and  to  check  up  the  results. 

Some  idea  of  the  size  of  this  job  may  be  had  from  the 
fact  that  a  record  is  kept  of  the  heat  of  every  contract 
of  every  size  of  shell,  and  these  records  are  instantly 
available  in  the  Washington  office.  This  meant  the 
checking  and  recording  of  from  3000  to  3500  records 
every  24  hours  and  this  was  done  with  a  force  of  not 
over  20  people  in  the  office,  a  record  which  can  hardly 
be  equaled  in  business  offices  boasting  of  great  effi- 

ciency. To  show  that  these  are  not  all  simple  records  a 
few  are  reproduced  herewith. 

Each  District  Has  Inspection 
Metallurgist 

Since  the  adoption  of  the  district  plan  each  district 
has  an  inspection  metallurgist  who  supervises  all  metal- 

lurgical work  in  his  district  and  is  responsible  for  the 
acceptance  and  rejection  of  all  material  from  a  metal- 

lurgical standpoint.  This  includes  raw-material  plants 
producing  ferrous  and  nonferrous  metals,  specifically 
steel  mills;  steel  and  forging  plants  under  the  same 

management;  cannon-forging  plants;  plants  producing 
armor  plates  for  tanks,  tractors  and  carriages;  smelters 
and  refineries;  bronze,  brass  and  other  nonferrous  al- 

loys; rolling,  milling,  spinning,  stamping,  cupping  and 
drawing  plants,  etc.     In  addition  to  the  inspection  of 

material  in  various  stages 

of  construction,  this  divi- 
sion must  be  kept  in  touch 

with  the  whole  field  and  it 
is  constantly  called  upon  to 
give  advice  on  and  to  decide 
matters  which,  if  decision 
is  not  rendered,  delay  the 
production  of  material 
which  is  urgently  needed. 
As  a  sidelight  on  this  part 
of  the  work  the  record  of 

12  days'  work  last  March 
shows  some  interesting 
data.  In  addition  to  routine 
letters,  which  count  up  in 
any  office,  this  branch  wrote 
408   letters   deciding  some 
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matters  at  issue  vKnown  as 

"judgment"     letters)     and 
took  part  in  890  confer- 

ences on  matters  pertain- 
ing  to    the    work    of    the 

branch.    The  record  of  the 
Metallurgical    Division    in 
reference    to    steel    shells, 
for    example,    begins    with 
the  furnace  and  gives  the 
heat  number,  code  number, 
date  poured,  date  fractured, 
size  and   weight   of   ingot> 
number  of  blooms  accepted 
and  rejected,  number  of 
bars  accepted  and  rejected, 

amount  of  the  top  and  bot- 
tom discard,  additional  dis- 
card for  chemical  and  physical  reasons,  kind  of  frac- 
ture, kind  of  surface  and  mill  loss.  These  records  have 

enabled  the  different  mills  to  know  exactly  what  they 
were  doing,  and  in  some  cases,  to  improve  the  quality  of 
their  output.  The  shell  inspection  is  complete  and  gives 
the  heat  treatment  of  every  lot,  number  of  pieces  in  the 

heat,  dimension  of  the  test  piece,  elastic  limit  and  ul- 
timate strength,  elongation  and  reduction  of  area,  frac- 

ture bending  test,  Brinell  reading  and  maker's  chem- 
ical analysis. 

Personals  from  the  Ordnance 
)artment 

An  8-in.  coast-defense  ride  equipped  with  an  impro- vised mount  for  field  service.  Very  high  velocities 
and  long  ranges  are  obtained  with  this  defense  rifle. 

Depc 

Gen.  Guy  E.  Tripp,  formerly  chief  of  the  Production 
Division  of  Ordnance,  who  separated  from  the  service 
on  Nov.  21,  1918,  and  returned  to  his  duties  as  chairman 

of  the  board  of  the  Westinghouse  Electric  and  Manu- 
facturing Co.,  165  Broadway,  New  York,  is  a  director  in 

the  American  Surety  Co.,  S.  R.  Avis  &  Sons,  Inc., 
Bryant  Electric  Co.,  Canadian  Westinghouse  Co.,  Ltd., 

Chase  National  Bank,  Interborough  Consolidated  Cor- 
poration, Interborough  Rapid  Transit  Co.,  Krantz 

Manufacturing  Co.,  the  Morris  Plan  Co.  of  New  York, 
New  England  Westinghouse  Co.,  R.  D.  Nuttall  Co., 
Pennsylvania  Electric  Co.,  Penn  Barrel  Co.,  Pittsburgh 
Meter  Co.,  145th  Street  Crosstown  Railroad  Co.,  J. 
Stevens  Arms  Co.,  Wabash  Railway  Co.,  Westinghouse, 
Church,  Kerr  &   Co.,   Inc.,   Westinghouse   Electric  and 

Manufacturing    Co.,    West-    
inghouse  Electric  Export 
Co.,  Westinghouse  Gear  and 

Dynamometer  Co.,  Westing- 
house Lamp  Co. ;  chairman 

of  the  board  of  Westing- 
house Metallfaden  Gluh- 

lampenfabrik  Gesellschaft 
m.b.H.,  Vienna,  and  chair- 

man of  the  board  of  West- 
inghouse Metal  Filament 

Lamp  Co.,  Ltd.,  of  London. 
He  is  a  member  of  the  fol- 

lowing clubs :  American 

Yacht,  Bankers'  Club  of 
America,  Crow  Point  Golf, 
Economic  Club  of  Boston, 
Economic     Club     of     New 

Equipped  with  two  Ford  engines  this  two-man  baby 
tank  will  negotiate  at  speeds  that  are  surprisine;. 
The    skids    at    the    rear    prevent    back    somersaults. 

York,  Engineers  Club  of 
Boston,  Exchange  Club  of 
Boston,  Greenport  Car, 

Greenwich  Country,  Hing- 
ham  Yacht,  India  House, 
Lotos,  Metropolitan  Club 
of  New  York,  Railroad  Club 
of  New  York,  Union  League 

Club  of  New  York,  Uni- 
versity Club  of  London  and 

Wompatuck,  H  i  n  g  h  a  m, 
Mass.  He  is  al.so  a  mem- 

ber of  the  Business  Federa- 
tion of  America,  Chamber 

of  Commerce  of  the  State 
of  New  York,  Chamber  of 
Commerce  of  the  United 

States  of  America,  Coun- 
cil on  Foreign  Relations,  Greenwich  Casino  Associa- 

tion, Inter-Racial  Council,  Japan  Society,  Jovian 
Order,  National  Geographic  Society,  National  Ma- 

rine League,  National  Security  League,  New  York 
Board  of  Trade  and  Transportation  and  Philippine Society. 

Officers  in  the  Ordnance  Department  who  have  served 
in  the  American  Expeditionary  Forces  are  being  re- 

turned to  this  country  in  considerable  numbers.  When 

the  armistice  wa^  signed  almost  exactly  one-third  of 
the  officers  of  the  department  were  overseas  and  others 
were  going  at  the  rate  of  about  1  per  cent,  a  week. 

Nearly  all  of  the  officers  returning  are  being  dis- 
charged and  as  many  of  them  serving  in  America  as 

can  be  spared.  Up  to  Jan.  28,  1591  had  been  discharged, 
or  more  than  a  fourth  of  the  whole  number. 

Most  of  the  officers  who  were  recruited  for  work  with 
mobile  ordnance  repair  shops  and  who  were  not  attached 
to  tactical  organizations  or  sent  overseas  have  been 
discharged.  These  officers  had  intensive  training  in 
repair  and  maintenance  of  motor  equipment  and  ord- 

nance materiel.  They  are  thoroughly  familiar  with 

machine-shop  practice  and  operation.  There  were  over 
200  of  these  officers,  and  practically  all  will  return  to 
their  former  homes  in  the  automobile  centers  of  the 

Middle  West. 
Among  the  officers  recently  discharged  is  Capt.  Robert 

C.  Davis,  who  was  for  a  long  time  a  member  of  the 
Washington  Examining  Board.     He  had  just  returned 

from  '11  months'  service 
overseas  on  important 
work. 

First  Lieut.  Lloyd  B. 
Duntley  of  Minneapolis, 
Minn.,  who  was  employed 

by  the  Emerson-Branting- 
ham  Co.,  before  entering 
the  service,  was  discharged 
on  Jan.  29. 

Maj.  Joseph  G.  Wood- 
bury, who  was  formerly 

with  the  Remington  Arms 
Co.,  Bridgeport,  Conn.,  was 
discharged  recently.  He  Is 

also  a  veteran  of  the  Span- 
ish War. 

Capt.  Samuel  W.  Burford, 
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who  has  just  returned  to  civil  life,  was  formerly  with  the 
Cleveland  Mining  Co.,  Cleveland,  Ohio, as  mining  engineer. 

Capt.  Walter  M.  Ruby  of  Oneida,  N.  J.,  has  been 
discharged.  He  was  in  the  service  nearly  20  months 
and  was  promoted  to  a  captaincy  in  June,  1918.  He 
studied  at  Massachusetts  Institute  of  Technology  and 
was  for  a  time  with  the  H.  H.  Franklin  Manufacturing 
Co.,  Syracuse,  N.  Y. 

Second  Lieut.  S.  N.  Kellogg,  who  was  recently  dis- 
charged, was  formerly  with  the  Packard  company  at 

Newark,  N.  J.  He  was  promoted  from  the  ranks  and 
became  an  instructor  at  the  Motor  Instruction  School 
at  Raritan  Arsenal. 

Lieut.  Robert  C.  Black  of  Lima,  Ohio,  had  over  a 

year's  service  at  Rock  Island  Arsenal.  In  civ''  life  he 
was  a  mechanical  engineer  engaged  in  locomotive  con- 

struction with  A.  R.  Ayers  of  Cleveland,  Ohio. 
Maj.  William  C.  Rogers,  who  has  been  discharged, 

was  for  many  years  connected  with  the  New  York 
Department  of  Labor.  He  served  as  Deputy  and  Acting 
Commissioner  of  Labor  and  chairman  of  the  State  In- 

dustrial Board.  His  work  in  the  departemnt  has  been 
on  industrial  problems. 

Lieut.-Col.  Bernard  T.  Converse,  discharged  Jan.  29 

after  14  months'  service,  was  promoted  to  that  grade 
in  August,  1918.  Before  entering  the  service  he  was 
with  the  Baldwin  Locomotive  Works  at  Philadelphia. 

Lieut.-Col.  Egbert  Moxham  was  recently  discharged. 
He  entered  the  service  as  major  in  January,  1918. 
Before  being  commissioned  he  was  president  of  F.  B. 
Foster  &  Co.,  Philadelphia,  and  was  previously  vice 
president  of  the  ̂ tna  Explosives  Company. 

Lieut.-Col.  E.  Tyden,  general  factory  manager  of 
Rock  Island  Arsenal,  returned  to  civil  life  after  two 
years  of  active  service  in  the  Ordnance  Reserve  Corps. 
A  retired  business  man  of  unusual  ability  and  percep- 

tion he  was  brought  to  the  Rock  Island  Arsenal  from 
Washington,  D.  C,  through  the  urgent  request  of  the 

late  Colonel  Hillman  at  the  time  of  the  latter's  appoint- 
ment as  commanding  officer.  As  general  factory  man- 

ager he  has  had  much  to  do  with  speeding  up  production 
at  Rock  Island  Arsenal  during  the  war. 

Col.  Harry  B.  Jordan,  Ordnance  Department,  U.  S.  A., 
succeeded  the  late  Col.  L.  T.  Hillman  as  commanding 
officer  at  Rock  Island  Arsenal.  Colonel  Jordan  is  a 
native  of  Kentucky,  being  born  Feb.  26,  1876.  When 
the  expeditionary  forces  of  the  United  States  were  sent 
to  France  Colonel  Jordan  was  one  of  the  first  ordnance 

officers  sent  abroad,  where  he  was  placed  in  charge  of 
the  construction  of  arsenals.  For  more  than  one  year 
he  was  at  this  work,  and  was  then  brought  back  to 
the  United  States  with  the  rank  of  colonel  and  placed 
in  charge  of  the  artillery  section  in  the  office  of  the 
Chief  of  Ordnance. 

Expansion  of  Rock  Island  Arsenal 
For  some  time  prior  to  the  outbreak  of  the  war  in 

1914  the  employees  at  Rock  Island  Arsenal  totaled 
approximately  1800  men  and  175  women,  the  latter  all 
office  workers,  typists  and  stenographers.  From  that 
time  until  the  spring  of  1916  there  was  little  tendency 
to  increase  the  number  of  workers,  but  at  that  time 
the  disturbance  on  the  Mexican  border  started  increased 
activities  here,   and   by  July   1,    1916,   there   had   been 

added  to  the  force  about  100  men  and  25  women,  the 
latter  still  being  confined  to  clerical  positions.  F:-om 
that  time  until  the  United  States  entered  the  war  em- 

ployees were  added  at  the  rate  of  about  200  a  month, 
and  on  Apr.  6,  1917,  there  were  employed  3600  men 
and  300  women  office  workers.  High  speed  and  maxi- 

mum production  then  became  the  watchword  and  em- 
ployees were  added  at  a  rate  of  about  250  to  300  a 

month.  On  Dec.  31,  1917,  the  total  was  6100  men  and 
376  women  office  workers.  On  May  31,  1918,  this  total 
was  increased  to  8926  men  and  450  women  office 
workers.  About  100  women  shop  workers  had  also  been 
employed.  The  first  of  the  women  shop  workers  were 
employed  May  20,  1918,  and  when  the  armistice  was 
signed  about  1500  women  were  employed  in  the  shops. 
The  following  table  shows  the  increase  in  the  number 
of   employees   during   the   war   period: 

i     .,.,.  ■^'^n  Women August.    1914           1801)  175 
July.    1!>16          1900  200 
-April.    1917          3600  300 
January,    1918          6100  376 
May.   1918,    (office  100)   shop          8926  450 
July,   1918      10.268  572 
Aufrust.    1918      11,244  722 
September,    1918       11,899  902 
October,    1918      12,342  1227 
November,     1918       13.361  1417 

Applications  of  Electroplating 
Electroplating  played  an  important  part  in  war  work. 

Zinc  plating  furnished  an  excellent  and,  in  many  cases, 
the  best  protection  against  the  corrosion  of  steel  parts, 
such  as  airplane  and  seaplane  fittings,  fuse  parts,  hard- 

ware on  ammunition  boxes,  etc.  Black  nickel  plating 
was  very  extensively  used  for  producing  the  so-called 
'•government  bronze"  finish  on  brass  hardware  and 
saddlery  equipment.  Lead  plating  proved  valuable  in 
the  lining  of  gas  shells  and  for  bringing  up  to  standard 
weight  shells  which  were  underweight.  In  connection 
with  these  problems  a  number  of  investigations  were 
conducted  at  the  Bureau  of  Standards,  whose  experts 
made  frequent  visits  to  munition  pla"ts  to  advise  upon 
the  best  methods  of  securing  the  desired  results. 

Appropriations  have  been  requested  by  the  Depart- 
ment of  Commerce  to  permit  more  exhaustive  study  by 

the  Bureau  of  Standards  of  plating  problems  and  their 
application  to  various  manufacturing  industries.  Elec- 

troplating is  an  industry  which  while  not  itself  of 
great  magnitude  is  often  of  fundamental  importance 
to  larger  industries.  Thus  electroplatinf^  is  essential 

to  the  manufacture  of  tools,  builders'  and  saddlery 
hardware,  plumbers'  supplies,  gas  and  electrical  appli- 

ances, automobiles,  silverware,  jewelry,  stoves,  household 
utensils,  mechanical  devices,  such  as  phonographs,  cash 
registers,  sewing  machines,  adding  machines,  type- 

writers, cameras  and  other  optical  and  scientific  instru- 
ments and  in  fact  almost  every  industry  in  which 

finished  metal  articles  of  any  description  are  produced. 
Progress  in  the  art  of  electroplating  will  bring  about 
corresponding  improvements  in  all  such  industries. 

Pending  the  appropriation  of  funds  adequate  to  con- 
duct extended  or  exhaustive  investigations  on  electro- 

plating, arrangements  have  been  made  by  the  Bureau  of 
Standards  to  obtain  by  inquiries  addressed  to  platers 
reliable  information  regarding  the  kinds  and  methods 
of  plr  ;ing  now  in  commercial  use.  From  such  a  pre- 

liminary survey  it  is  hoped  to  get  much  information 
that  can  be  made  immediatelv  available. 
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The  award  of  the  Distin- 
guished Service  Medal  to 

Maj.-Gen.  C.  C.  Williams 
on  Jan.  18  comes  as  a  fitting 
recognition  of  the  services 
of  a  soldier,  engineer  and 
executive  who  made  good 
on  both  sides  of  the  Atlan- 

tic during  the  war.  For 
General  Williams,  as  chief 
ordnance  officer  of  the 
A.  E.  F.  from  May,  1917, 
to  April,  1918,  was  the  man 
who  built  and  guided  the 
tremendous  machine  that 

kept  Pershing's  boys  sup- 
plied at  all  times  with  ord- 
nance materials. 

After  the  emergency  ma- 
chine abroad  was  built  and 

running   General    Williams 
was  sent  to  Washington  to 
apply    his    experience    and 
skill   to   the  completion    of 

the   gigantic   ordnance   or- 
ganization in  America.  Far 

less  romantic  was  the  work 
at   home,    and    possibly    it 
was  harder  work  too,   but 
the   importance  of   it  was 
emphasized     by     Secretary 
Baker  when  he  made  the 

following    remarks    accom- 
panying the  award  of  the  highly  prized  medal : 

"When  we  think  of  war  we  usually  think  of 
the  battle  front,  and  in  this  war  we  usually 
think  of  the  trench,  and  its  dangers  are  known 
to  us  all.     The  other  side,  however,  does  not 
come  in  for  as  ready  appreciation  and  as  full 
comprehension,  and  therefore  I  am  particularly 
glad  on  this  occasion  to  have  an  opportunity  of 
saying  a  word  about  the  other  side.     There  is 
no  rivalry  of  merit  between  the  soldiers  who 
were  obliged  to  perform  their  services  here  and 
the    soldiers    who    performed    theirs    abroad. 
They  were  all  soldiers,  and  the  first  maxim 

of  the  soldier's  calling  is  that  he  shall  do  his  duty  to 
the  best  of  his  ability  where  those  charged  with  the 
responsibility  of  final  direction  designate  his  duty  to  lie. 
That  errors  are  made  in  those  designations  goes  without 
saying  and  it  may  very  easily  be  that  some  men  went 

abroad  who  might  better 
have  served  at  home,  and 
that  some  served  at  home 
who  could  have  served 
abroad  with  greater  skill; 
but  in  the  exercise  of  as 

impartial  and  uncolored 
judgment  as  was  possible 
in  the  War  Department  the 
best  interest  of  the  nation 
was  always  the  guiding 

principles,  and  as  the 
result  of  our  judgment  a 

very  large  number  of  of- ficers of  the  Regular  Army 

of  large  experience  were 
designated  to  do  duties  in 
this  country.  I  perhaps 
more  than  anybody  else  am 

qualified  to  speak  with  au- 
thority of  the  splendid 

spirit  with  which  those  or- 
ders were  accepted,  the  su- 

perb energy,  skill  and  de- votion with  which  those 

duties  were  performed." The  citation  of  General 
Williams  reads  as  follows: 
"Maj.-Gen.  C.  C.  Williams, 

U.  S.,  Chief  of  Ordnance. 
"For  exceptionally  meri- 

torious and  distinguished 
services.  An  officer  of  high 

professional  attainments,  who  rendered  par- 
ticularly valuable  services  in  the  organization 

of  the  Ordnance  Department  of  the  American 
Expeditionary  Forces  and  exhibited  unusual 
ability  in  arranging  for  the  procurement  of 
ordnance  material  and  ammunition  for  the 

American  Army  in  France." General  Williams  was  born  in  White  County, 

Georgia,  his  father  being  Capt.  J.  H.  Williams 
of  the  Confederate  Service.  Captain  Williams 
moved  to  Washington,  D.  C,  when  his  son 
was  14  years  of  age.  Here  young  Williams 
attended  public  school  and  graduated  from 

high  school  in  the  class  of  1889.  He  then  entered  West 
Point  in  1890,  graduating  fourth  in  his  class  in  1894. 
From  1894  to  1896  he  was  at  Fort  Henry,  Baltimore, 
Md.,  having  been  assigned  to  the  Fourth  Artillery 
stationed  there. 
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General  Williams,  besides  being  a  man's  man,  is  a 
very  modest  gentleman,  and  it  is  very  probable  that 
the  reserve  officers  who  served  under  him  and  the  man- 

ufacturers who  cooperated  with  him  know  compara- 
tively little  about  his  personal  history. 

In  1896  he  entered  the  Artillery  School  at  Fort 
Monroe,  leaving  in  April,  1898,  to  join  the  Sixth  Field 
Artillery  stationed  at  Washington  Barracks.  In  May, 

1898,  he  joined  the  Astor  Battery,  which  was  com- 
manded by  the  present  Chief  of  Staff,  General  March. 

He  accompanied  the  Astor  Battery  to  the  Philippines, 
and  in  September,  1898,  was  made  an  aide  on  the 
staff  of  General  Mac  Arthur.  In  the  latter  part  of  1898, 
he  was  transferred  to  the  Ordnance  Department  and 
ordered  back  to  the  United  States  to  take  station  at  the 
Rock  Island  Arsenal.  He  remained  at  the  Rock  Island 

Arsenal  until  May,  1899,  when  he  was  ordered  to  the 
du  Pont  Powder  Co.,  Wilmington,  Del.,  for  service 
lasting  two  years. 

He  then  served  a  "tour"  in  the  Ordnance  Office,  went 

again  to  Rock  Island  Arsenal  for  another  "tour"  of 
duty,  and  from  there  went  to  the  Bethlehem  Steel  Co., 
where  he  was  stationed  from  September,  1906,  to  Sep- 

tember, 1908. 
His  next  station  was  at  the  Watertown  Arsenal  where 

he  remained  until  November,  1914. 

Sent  to  England  in  1912 

While  stationed  at  the  Watertown  Arsenal  he  was 
sent  to  England  in  January,  1912,  for  the  purpose  of 
studying  the  Hadfield  methods  of  making  shell.  The 

Hadfield  patent  rights  had  been  purchased  by  the  Ord- 
nance Department  and  General  Williams  was  sent  to 

the  Sheffield  Works  of  the  Hadfield  company  to  study 

these  methods  in  anticipation  of  them  at  the  Water- 
town  Arsenal. 

In  November,  1914,  General  Williams  was  ordered  to 
Germany  as  a  military  observer.  The  party  of  military 
observers  remained  in  Germany  from  December,  1914, 
to  April,  1915.  During  this  time  they  visited  the 
German  lines  at  various  points  between  Strassburg  and 
Bapaume;  also  Antwerp,  Louvain,  Malines,  Brussels  and 
a  number  of  other  Belgian  cities,  and  the  eastern  front 
in  Poland  at  several  places. 

After  his  return  from  Germany  General  Williams 
was  detailed  for  duty  with  the  Ordnance  Board  at 
Sandy  Hook,  where  he  remained  from  May,  1915,  to 
June,  1916,  when  he  was  detailed  to  the  Southern  De- 

partment as  the  chief  ordnance  officer.  This  was  the 
time  of  the  mobilization  of  the  National  Guard  on  the 
Mexican  border  and  the  future  Chief  of  Ordnance  gained 
considerable  experience  in  the  supply  of  ordnance  ma- 

terial to  troops  at  this  time. 
In  March,  1917,  he  was  ordered  to  the  Ordnance  Office 

in  Washington  and  appointed  a  member  of  the  machine- 
gun  board  which  selected  the  Browning  machine  gun 
and  the  Browning  machine  rifle  as  the  service  weapons 
for  the  United  States  forces. 

In  May,  1917,  General  Williams  was  detailed  as  chief 
ordnance  officer  of  the  American  Expeditionary  Forces 
and  accompanied  General  Pershing  to  France,  where 
he  was  chief  ordnance  officer  until  orijfred  home  in 

April,  1918.    He  was  then  designated  AgtJng  Chief  of 

Ordnance  and  remained  until  appointed  Chief'  "^^  ̂̂ '■-^^- nance  July   16,   1918.  " 

"Locating  Knocks  in  Motors" By  Benjamin  F.  Miessner 

My  attention  has  been  called  to  an  article  on  page 

107  of  the  American  Machinist  entitled  "Locating 
Knock  in  Motors,"  by  B.  Z.  Reiter,  and  I  feel  impelled 
to  make  some  comment  on  the  device  therein  described. 

With  all  due  regard  to  the  genius  and  well-meaning 
of  Mr.  Reiter  I  think  that  it  must  be  perfectly  plain 
to  anyone  versed  in  either  the  science  of  acoustics  or 
of  electricity  that  the  device  in  question  cannot  but  fail 
completely  to  function  for  the  purpose  Mr.  Reiter  de- 

scribes. Perhaps  I  will  be  pardoned  for  calling  this 
fact  to  the  attention  of  your  readers  before  they  be- 

come too  interested  in  the  device  as  described. 
It  would  be  instructive  to  know  by  just  what  channel 

Mr.  Reiter  proposes  to  transmit  vibrations  of  the  steel 
point  to  the  telephone  earpiece,  assuming  that  the  steel 
point  is  pressed  against  a  vibrating  portion  of  a  gas 
engine. 

Flexible  telephone  cords  with  a  tinsel  conductor  cer- 
tainly will  not  transmit  the  vibrations  unless  the  cord 

be  maintained  in  tension  between  the  earpiece  and  the 
collar,  which,  it  appears,  is  not  intended  nor  would  it 
be  efficient.  If  this  be  the  case,  why  is  an  electrical  de- 

vice— the  telephone  receiver — used? 
If,  on  the  other  hand,  the  device  is  supposed  to  oper- 

ate electrically  it  is  difficult  to  understand  why  the  tele- 
phone terminals  are  connected  together  and  attached 

to  the  collar,  inasmuch  as  the  telephone  is  thereby  short- 
circuited,  so  that  even  if  by  some  magic  method  an  elec- 

tric current  could  be  set  up  in  the  locating  tube  it  could 
never  reach  the  telephone  windings  and  produce  sound. 

It  is  really  a  remarkably  novel  idea,  and  it  would  cer- 
tainly be  interesting  to  know  whether  Mr.  Reiter  has 

ever  actually  constructed  and  tried  the  scheme  as  illus- 
trated. 

Another  Gage  Joke 
By  James  H.  Follen 

Dixie's  gage  joke  on  page  1172,  Vol.  49,  of  the 
American  Machinist  goes  to  show  how  some  men  in 
responsible  positions  look  on  the  problem  of  gaging 
work,  but  sometimes  the  joke  is  on  the  workman. 

Way  back  in  the  dark  ages  when  everyone  was  build- 
ing bicycles  Ole  had  a  job  turning  hanger  axles  to  a 

snap  limit  gage.  The  job  being  piecework  Ole  was 

running  two  lathes  and  making  them  "step  lively," 
with  the  result  that  the  pieces  were  not  very  accurate. 

Ole  being  a  firm  believer  in  the  well-known  shop 

adage,  "You  can  take  off  but  you  can't  put  on,"  rather 
leaned  to  the  oversize  idea,  and  on  going  over  a  pan  of 
finished  work  representing  quite  a  few  dollars  on  his 
pay  check  found  practically  all  of  them  larger  than 
the  go  limit.  He  was  somewhat  worried,  but  hit  on  a 
happy  solution.  Picking  out  the  largest  axle  he  went 
over  to  the  toolroom  and  succeeded  in  grinding  out  the 
go  gage  without  anyone  noticing  him. 

The  work  on  going  through  the  inspection  room  was 

of  course  rejected  and  the  foreman  on  comparing  Ole's 
gage  with  the  master  plug  wanted  to  know  "Howinell 

that  gage  got  so  large,"  whereupon  Ole  cheerfully  ad- 
mitted having  ground  it  out  and  tried  to  square  himself 

by  saying,  "Ay  tank  it  bane  a  lot  quicker  to  grind  the 
H^ge  dan  to  turn  dam  axles  down  all  over  again," 
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The  "Coverage"  of  the  Compensation  Acts — I By  CHESLA  C.  SHERLOCK 

The  "coverage"  of  the  workmen's  compensation 
acts  is  a  matter  of  paramount  importance  to  aU 

employers  of  labor,  no  matter  what  their  immedi- 

ate business  may  be.  Under  the  term  "coverage" 
many  points  of  mutual  interest  arise  and  to  de- 

termine what  is  the  "coverage"  of  the  acts  is  to 
determine  who  are  employers,  who  are  employees 
and  what  injuries  are  to  be  compensated. 

COMPENSATION  acts  generally  have  had  to  be 

optional,  or  partly  so,  on  account  of  the  consti- 
tutional or  judicial  limitation  placed  on  the  right 

of  the  state  to  deprive  employers  of  their  old  common- 
law  defenses. 

Under  the  optional  acts,  an  employer  may,  within 
a  certain  specified  time,  either  accept  or  reject  the 
terms  of  the  acts,  but  in  either  case  he  is  deprived  of 

the  old  common-law  defenses  of  contributory  negli- 
gence, assumption  of  risk  and  the  fellow-servant  rule. 

If  he  comes  under  the  terms  of  the  compensation  acts 
his  liability  is  certain  and  fixed,  being  determined  by 
the  schedule  annexed  to  the  acts;  if  he  elects  to  remain 
under  ti:e  common  law  his  liability  will  depend  on  the 
ability  of  the  injured  workman  to  recover  in  an  action 
for  damages. 

Not  every  person  employing  labor  or  using  the  serv- 
ices of  another  is  deemed  in  law  an  employer,  so  it  is 

important  to  determine  just  who  are  employers  in  order 

to  fix  the  "coverage"  in  given  cases. 
The  various  acts  themselves  attempt  to  define  the 

status  of  employers,  but  most  of  these  definitions  mean 
nothing  until  judicial  interpretation  has  been  obtained. 
Many  times  the  courts  have  so  distorted  the  evident 

meaning  of  the  legislature  or  have  so  modified  the  defi- 
nition that  it  has  assumed  a  different  meaning. 

When  Is  an  Employer  an  Employer? 

For  instance,  if  a  man  is  conducting  a  shop  employ- 
ing less  than  five  workman,  is  he  an  employer  in  the 

meaning  of  the  compensation  acts?  In  some  states  he 
is;  in  others  he  is  not.  Or,  if  a  machine  shop  takes  an 
order  which  places  the  proprietor  in  the  position  of  an 
independent  contractor  for  that  particular  work,  does 
he  become  an  employer  under  the  act?  This  question 
of  the  independent  contractor  will  arise  again  when  we 
come  to  consider  who  are  employees,  so  the  distinction 
must  be  kept  in  mind. 

The  business  in  which  the  employer  is  engaged  has 
a  great  deal  to  do  with  determining  his  status  under 
the  compensation  act.  A  man  may  own  a  machine  shop 
and  employ  50  laborers  to  work  for  him.  If  he  has  not 
rejected  the  terms  of  the  compensation  act  he  is  deemed 
an  employer  under  the  act  and  bound  by  its  provisions, 
but  if  he  is  engaged  in  farming  he  will  not  ordinarily 
be  deemed  an  employer  under  the  compensation  act  and 
cannot  be  bound  by  its  provisions. 

Evidently  the  legislatures  did  not  wish  to  impose 
liabilities  of  compensation  on  farmers,  both  from  an 
economical  and  political  standpoint,  but  this  reluctance 

served  only  to  impose  the  greater  hardship  by  excluding 
him  from  the  benefits  of  compensation,  for  an  injured 
farm  hand  may  obtain  judgment  in  court  by  other means. 

This  example  shows  that  not  all  who  employ  labor  are 
employers  within  the  technical  meaning  of  the  law.  It 
has  been  said  on  good  authority  that  if  the  act  fails  to 
specifically  mention  a  certain  class  of  employers  they 
are  deemed  to  be  within  the  "coverage,"  and  must  be 
insured  against  liability.  Employers  specifically  ex- 

cluded by  the  terms  of  the  act  are  excused  from  heeding 
its  provision,  and  it  is  on  them  the  choice  of  coming 
within  the  act  or  staying  out  falls,  unless  they  happen 
to  be  doing  business  in  one  of  the  states  having  the  so- 
called    compulsory    law. 

Farmers  Not  "Employers" 

In  Illinois  a  machinist  was  employed  by  a  farmer  to 
take  a  threshing  machine  to  a  shop  and  have  it  repaired. 
On  the  way,  he  fell  off  the  machine  and  was  run  over 
and  killed.  The  Industrial  Board  held  that  the  farmer 
was  not  liable  because,  being  a  farmer,  he  was  not  an 

"employer"  under  the  Illinois  act.  The  same  board  held 
that  one  injured  while  operating  a  threshing  machine 
was  not  entitled  to  compensation  for  the  same  reason. 

In  Ohio  the  term  employer  includes  every  person, 

firm,  private  corporation  and  public-service  corporation 
that  employs  five  or  more  workmen. 

It  is  advisable  to  keep  in  mind  one  important  feature 
of  the  compensation  acts,  which  is  that  the  injured 
workman  can  come  under  the  operation  of  the  compen- 

sation acts  only  when  his  employer  has  become  bound; 
otherwise  his  only  remedy  is  to  bring  civil  action  for 
damages.  Bringing  the  employer  under  the  terms  of 
the  acts  automatically  throws  the  mantle  of  protection 
over  all  of  his  employees,  unless  an  employee  desires  to 
reject  the  acts,  which  right  he  ordinarily  has  after  the 
employer  has  exercised  his   right. 

In  Ohio  the  owner  of  a  shop  that  occasionally  em- 
ployed five  workmen  was  held  to  be  an  employer.  The 

Ohio  act  does  not  specifically  mention  the  word  "partner- 
ship," but  it  was  held  that  a  partnership  employing 

five  or  more  workmen  is  an  employer.  This  decision 
is  quite  universal.  The  mere  fact  that  the  employer  is  a 
partnership  will  not  excuse  it  from  the  terms  of  the 

compensation  act. 
The  Washington  Act 

The  Washington  act  includes  contractors,  subcontrac- 
tors, owners,  agents  and  municipalities,  but  it  does  not 

include  the  United  States.  The  state  has  the  right  to 

impose  the  compensation  legislation  on  all  public  cor- 
porations and  make  it  compulsory,  but  it  has  no  right 

to  impose  the  system  on  the  United  States  Government. 
The  federal  government,  however,  adopted  a  compensa- 

tion act  of  its  own  in  1917. 
The  status  of  one  as  an  employer  does  not  finally  de- 

pend on  the  definition  set  out  in  the  acts  so  much  as 
on  the  relation  between  employer  and  employee  being  in 
existence.     Subject  to  those  excluded  any  person  who 
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stands  in  the  relation  of  employer  to  other  persons  who 
stand  in  the  relation  of  employees  will  be  deemed  an  em- 

ployer for  the  purposes  of  the  acts.  In  this  connection 
it  has  been  held  that  if  the  owner  of  a  business  dies  and 
an  administrator  is  appointed  such  administrator  is 
deemed  an  employer  and  must  pay  compensation  to  a 
workman  who  is  injured  while  engaged  in  the  duties  of 
his  employment. 

If  a  creditor  takes  over  a  business  to  operate  it  in 
order  to  discharge  its  debts,  he  is  deemed  an  employer 
and  is  liable  for  the  payment  of  compensation. 

The  same  is  true  of  a  receiver  who  has  assumed  con- 
trol of  a  business. 

The  Status  of  Third  Parties 

An  employer  cannot  escape  the  payment  of  compensa- 
tion on  the  ground  that  the  workman  was  hired  and  paid 

through  a  third  party,  such  as  an  agent.  The  agent 

stands  merely  in  a  representative  capacity  and  his  em- 
ployer is  the  one  deemed  to  be  the  employer  under  the 

compensation  acts. 

An  employer  cannot  dispose  of  his  liability  by  con- 
tracting it  away.  If  the  owner  of  a  machine  shop 

should  make  a  contract,  specifying  that  the  party  for 

whom  he  was  doing  the  work  should  pay  all  compen- 
sation claims  arising  in  performing  the  work,  he  cannot 

say  to  his  men:  "Your  employer  is  the  man  for  whom 
I  am  doing  this  work.  He  has  agreed  to  pay  your  com- 

pensation. Go  see  him."  The  employer  must  pay  the 
compensation,  no  matter  where  the  liability  falls. 

It  often  happens  where  there  is  cordiality  between 

employers  that  one  will  temporarily  "lend"  some  of  his 
workmen  to  another.  If  the  workmen  so  'lent"  are  in- 

jured while  in  the  other's  employ,  who  is  the  employer 
when  it  comes  to  collecting  the  compensation?  The 

courts  have  said  that  an  employer  cannot  escape  lia- 

bility under  the  acts  by  such  temporary  "loans"  of 
his  employees.  However,  if  an  employer  says  to  one  of 

his  workmen:  "Go  over  to  Jones'  shop  next  week  and 
help  him  out;  he  will  pay  you  a  bonus  of  $10,  and  when 
he  gets  through  with  you,  come  back  to  your  old  job 

here,"  if  he  should  be  injured  in  the  meantime  compen- 
sation will  not  be  chargeable  to  Jones. 

Where  two  or  more  employers  are  involved  in  cases 
such  as  the  foregoing,  some  interesting  situations  arise. 
The  test  usually  applied  is  not  who  has  the  authority 
to  discharge  the  workman  or  who  exercises  supervision 
over  his  work,  although  these  are  important,  but  whether 
the  act  is  done  in  the  business  where  the  person  in  con- 

trol is  the  proprietor  and  has  the  right  to  stop  or  con- 
tinue the  work  or  determine  the  way  it  is  to  be  done. 

The  situation  may  be  reversed.  A  workman  may 
have  more  than  one  employer  at  the  same  time.  Will 
this  prevent  him  from  receiving  compensation?  For 
instance,  business  men  owning  property  in  proximity 
frequently  hire  one  watchman  to  make  the  rounds  of 
all  of  their  establishments,  and  each  employer  con- 

tributes a  part  to  his  wages.  In  case  of  injury,  who 
must  pay  the  compensation?  A  case  is  recalled  where 
a  watchman  so  employed  was  killed  on  the  premises 

trying  to  beat  oCl  robbers.  It  was  held  that  the  em- 
ployer upon  whose  premises  the  man  was  killed  should 

pay  the  compensation  and  that  the  rate  of  payment 
should  be  determined  by  the  wages  received  from  all 
his  employers. 

It  is  generally  held  that  where  the  accident  occurs 
when  the  workman  is  doing  work  for  several  employers 
he  cannot  be  denied  compensation  because  of  this  dual 
employment  and  that  he  has  the  right  to  elect  the  em- 

ployer he  will  proceed  against. 
A  deputy  sheriff  who  was  hired  by  a  private  employer 

to  watch  his  premises  while  so  engaged  was  stabbed 
by  a  prowler.  It  was  held  that  although  he  could  not 
recover  compensation  as  a  deputy  sheriff  he  was  entitled 
to  relief  from  his  employer.  This  case  was  decided  in 
New  York. 

Ordinarily  the  owner  is  deemed  the  employer,  but 
it  was  held  in  Wisconsin  that  it  was  not  the  intention 
of  the  compensation  act  to  render  the  owner  of  the 
premises  liable  in  compensation  to  the  employees  of  his 
tenant,  and  no  doubt  this  construction  of  the  act  would 
obtain  elsewhere. 

The  California  Act 

The  California  act  provides  that  the  principal  as 
well  as  the  employing  contractor  shall  be  liable  for  the 
payment  of  any  compensation  the  contractor  might  be 

liable  for,  "and  it  has  been  expressly  held  that  where  a 
contractor  is  liable  the  principal  is  also  liable,  although 
the  work  done  was  not  in  the  course  of  the  usual  busi- 

ness of  said  principal.  The  English  act  makes  a  similar 
provision,  but  makes  tha  test  of  liability  depend  upon 
whether  or  not  the  principal  would  have  been  liable  had 

the  injured  workman  been  in  the  principal's  employ  at 
the  time  of  the  injury.  This  distinction  is  worth  know- 

ing because  many  of  our  compensation  acts  are  copied 
bodily  from   the   English   act. 

If  the  employer  is  an  independent  contractor  he 

is  deemed  the  employer  for  the  purposes  of  the  compen- 
sation act  and  is  liable  for  the  payment  of  compensation 

to  his  injured  employee.  Where  he  is  not  an  inde- 
pendent contractor,  but  merely  stands  in  a  representa- 

tive capacity  or  acts  as  agent  for  another,  he  is  not 
liable  as  an  employer. 

Where  the  case  involves  principal  and  agent  prac- 
tically the  same  rules  apply.  If  the  agent  unknown  to 

the  employee  hires  a  workman  and  the  workman  is 
injured  the  agent  is  not  deemed  the  employer,  and 
where  the  principal  knows  of  it  and  does  nothing  he 
is  held  as  ratifying  the  acts  of  his  agent  and  is  liable. 

Question  of  Whom  Work  Was  Benefitting 

In  questions  entailing  agents  and  principals  the  test 
is  to  determine  whom  the  work  was  benefiting  and  whom 

it  was  for.  If  for  the  agent  then  the  agent  is  the 

employer;  if  for  the  principal  then  the  agent  is  not 

the  employer,  although  he  is  the  one  hiring  the  workman 
and  exercising  supervision  over  him. 

Where  individuals  or  quasicorporations  may  in  fact 

be  the  employer  they  are  not  given  recognition  in  law 

as  having  sufficient  entity  to  occupy  that  status  in  the 

technical  sense,  but  the  Illinois  board  has  held  the 

trustees  of  the  University  of.  Illinois  liable  for  an 

injury  occurring  in  the  college  buildings. 

Another  matter  under  this  point,  which  is  more  im- 

portant than  all  the  others,  is  that  employers  often 

assume  that  as  soon  as  they  obtain  a  policy  of  com- 
pensation insurance  and  pay  the  premium  on  it  they 

have  discharged  their  full  liability  to  their  employees 

and  can  no  longer  be  held  for  payment;   but  the  fact 
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one  or  more  forms.  In  some  states  he  pays  his  premium 
into  a  state  fund;  in  others  he  insures  his  hability  in 

a  private  corporation  or  association,  but  if  the  cor- 
poration or  association  becomes  insolvent  or  the  state 

fund  exhausted  the  workman  may  proceed  against  the 

employer.  The  liability  of  the  employer  is  never  ex- 
tinguished as  long  as  the  injured  workman  is  unpaid. 

Meeting  of  Crane  Manufacturers  and 
Government  Representatives 

A  meeting  was  held  Jan.  22  at  Cleveland,  Ohio, 

between  locomotive-crane  manufacturers  and  repre- 
sentatives of  the  Government  charged  with  the  disposal 

of  surplus  machinery  and  materials. 
Lieut.  Col.  A.  LaMar  represented  the  Director  of 

Sales.  There  were  also  present  Maj.  W.  W.  Houston, 

representing  the  Director  General  of  Military  Railways ; 
Sheldon  Carey  and  William  H.  Waite  of  the  Browning 
Co.,  Cleveland,  Ohio;  Alexander  Brown  and  Melvin 
Pattison  of  the  Brown  Hoisting  Machine  Co.,  Cleveland, 

Ohio;  Benjamin  Dixon,  Industrial  Works,  Bay  City, 
Mich.;  H.  G.  Steinbrenner,  Orton  &  Steinbrenner, 

Chicago,  111.;  C.  F.  Michael.  Ohio  Locomotive  Crane  Co., 
Bucyrus,  Ohio;  F.  W.  Lovell,  McMyler  Interstate  Co., 
New  Bedford,  Ohio;  and  R.  P.  Shimmer,  Link  Belt  Co., 
Chicago,  111. 

A  statement  of  the  policy  of  the  office  of  the  Director 

of  Sales  was  made  by  Cobnel  LaMar,  and  the  agree- 
ment which  was  made  with  the  Machine  Tool  Manu- 

facturers' and  Dealers'  Association  was  referred  to. 
The  suggestion  was  made  that  the  surplus-equipment 
menace,  which  affected  the  machine-tool  industry,  also 
affected  the  crane-manufacturing  industry,  and  it  was 
proposed  by  the  crane  manufacturers  that  the  same 

agreement  made  with  the  machine-tool  manufacturers 
would  be  advisable  in  this  case. 

Wants  Government  to  Take  Surplus 

The  crane  manufacturers  believe  that  an  effort  should 

be  made  to  induce  the  Railway  Administration,  the 

Navy  and  other  Government  departments  to  take  over 

as  many  of  the  Government-owned  surplus  cranes  as 
can  be  used  before  any  effort  is  made  to  induce  the 
manufacturers  to  take  the  cranes  back. 

After  considerable  discussion  the  crane  manufacturers 

decided  not  to  approve  or  disapprove  at  this  time  the 

Government  proposition  as  adopted  by  the  machine-tool 
manufacturers  and  builders.  It  was  agreed  that  in- 

dividual manufacturers  should  make  a  statement  of  the 

value  of  his  cranes  to  other  governmental  departments 

i  and  to  the  railways.  This  is  necessary  because  a  con- 
siderable portion  of  the  surplus  cranes  is  not  such  as 

would  be  readily  marketed  in  the  United  States  under 

'  present  conditions.    The  statement,  among  other  things, 
'  will   show   the   estimated   cost   of   modifications   which 
,  would  be  required. 

A  meeting  of  the  crane  manufacturers  will  be  held 
in  Cleveland  on  Jan.  30,  at  which  time  this  statement 
will  be  coordinated  and  forwarded  to  Washington  for 
information  and  action. 

It  was  suggested  at  this  meeting  that  the  crane  manu- 
facturers are  anxious  to  cooperate  with  Government 

representatives  in  disposing  of  this  property,  and  they 

will  be  glad  to  furnish  any  information  which  they 
can  obtain,  or  they  will  help  in  the  disposal  of  the 
property  to  other  departments  if  desired 

Twenty-four  9-ton  cranes,  type  29,  8-wheel,  40-ft.  boom 
(equipped  with  French  draft  rigging  and  16  M.  C.  B.); 
manufactured  by  the  Osgood  Co.;  price  paid,  $12,400. 

Forty-seven  15-tcn  cranes,  type  B,  8-w,heel,  48-ft.  boom, 
M.  C.  B.  standard  appliances;  price  paid,  $18,250;  14  of 
the  above  to  be  equipped  with  magnet  and  generator  and 
single-sheave  block;  price  paid,  $19,900;  manufactured  by 
Brown  Hoisting  Machinery  Company. 

Ten  15-ton  cranes,  8-wheel,  45-ft.  boom,  M.  C.  B.  standard 
appliances;  manufactured  by  Bucyrus  Co.;  price  paid, 

$20,680. Two  15-ton  cranes,  8-wheel,  50-ft.  boom,  French  draft 
rigging;  manufactured  by  Link  Belt  Co.;  price  paid,  $18,566. 

One  15-ton  crane,  8-wheel,  48-ft.  boom,  French  draft  rig- 
ging; manufactured  by  Brown  Hoist  Co.;  price  paid,  $17,075. 

Three  15-ton  cranes,  8-wheel,  45-ft.  boom,  M.  C.  B. 
standard  appliances;  manufactured  by  Ohio  Locomotive 
Crane  Co.;  price  paid,  $19,800. 

Five  15-ton  cranes,  8-wheel,  40-ft.  boom,  French  draft 
rigging;  manufactured  by  Orton  &  Stein;  price  paid,  $15,566. 

Ten  15-ton  cranes,  type  E,  40-ft.  boom,  M.  C.  B.  standard 
appliances,  7J-kw.  generator  sets;  manufactured  by  Indus- 

trial Works;  price  paid,  $21,453. 
Thirty-four  15-ton  cranes,  type  E,  40-ft.  boom  (12  to 

have  M.  C.  B.  standard  appliances  and  22  to  have  French 
draft  rigging);  manufactured  by  Industrial  Works;  price 
paid,  $19,870. 

Two  20-ton  cranes,  type  G,  8-wheel,  40-ft.  boom,  French 
draft  rigging;  manufactured  by  Industrial  Works;  price 
paid,  $22,402. 

Four  20-ton  cranes,  type  G,  8-wheel,  50-ft.  boom,  French 
draft  rigging;  manufactured  by  Industrial  Works;  price 

paid,  $21,730. 
Three  15-ton  cranes.  No.  8,  8-wheel,  50-ft.  boom,  French 

draft  rigging;  manufactured  by  Browning;  price  paid, 

$19,415. One  20-ton  crane.  No.  8,  8-wheel,  46-ft.  boom,  French 
draft  rigging,  magnet  and  generator;  price  paid,  $22,135. 

One  20-ton  crane,  No.  8,  8-wheel,  50-ft.  boom,  French 
draft  rigging;  price  paid,  $18,985. 

Five  20-ton  cranes,  8-wheel,  50-ft.  boom,  M.  C.  B.  standard 
appliances;  manufactured  by  Joliet  Bridge  and  Iron  Co.; 
price  paid,  $21,000. 
Two  20-ton  cranes,  8-wheel,  50-ft.  boom,  French  draft 

rigging;  manufactured  by  Browning;  prices  paid,  $19,080 
and  $19,420. 

Seven  25-ton  cranes,  type  H,  8-wheel,  50-ft.  boom,  French 
draft  rigging;  manufactured  by  Industrial  Works;  price 

paid,  $24,718. Eight  25-ton  cranes,  type  H,  8-wheel,  45-ft.  boom,  pile- 
driver  attachment  (four  equipped  with  French  draft  rig- 

ging and  four  with  M.  C.  B.  standard  appliances)  ;  manu- 
factured by  Industrial  Works;  price  paid,  $28,012. 

Three  30-ton  cranes,  model  F,  8-wheel,  50-ft.  boom, 
M.  C.  B.  standard  appliances,  sister  hooks;  manufactured 
by  Ohio  Locomotive  Crane  Co.;  price  paid,  $25,700. 

Two  35-ton  cranes,  type  L,  8-wheel,  40-ft.  boom,  French 
draft  rigging,  wrecking  tools  with  spare  parts;  manufac- 

tured by  Industrial  Works;  price  paid,  $27,240. 
Nine  35-ton  cranes,  type  L,  8-wheel,  45-ft.  boom,  magnets 

and  generators,  outriggers  (two  equipped  with  French  draft 
rigging  and  seven  with  M.  C.  B.  standard  appliances)  ; 
manufactured  by  Industrial  Works;  price  paid,  $34,132. 

Three  15-ton  cranes,  type  C,  M.  C.  B.  standard,  15-ton 
capacity,  8-wheel,  45-ft.  boom;  manufactured  by  Ohio  Loco- 

motive Crane  Co.;  price  paid,  $19,800. 
Eighteen  50-ton  wrecking  cranes,  type  P,  M.  C.  B.  coupler 

and  trucks,  pump  and  fire  hose,  lighting  equipment  (17 
are  without  booms  and  can  be  equipped  with  long  booms 
for  erecting  purposes,  3  are  equipped  with  curved  booms)  ; 
manufactured  by  Industrial  Works;  price  paid,  $32,865. 

Nine  15-ton  cranes,  2.4-m.  (7-ft.  lOJ-in.)  gage,  hinge  of 
boom  17  ft.  above  track,  48-ft.  3J-in.  boom,  self-propelling, 
double  drum;  manufactured  by  Variety  Iron  Co.;  price 

paid,  $20,300. Fifteen  10-ton  cranes,  2.4-m.  (7-ft.  lOJ-in.)  gage,  hinge 
of  boom  17  ft.  above  track,  48-ft.  boom,  self-propelling, 
double  drums;  manufactured  by  Brown  Hoisting  Machinery 
Co.;  price  paid,  $16,884. 

Six  5-ton  cranes,  2-boom,  electric  cargo  unloaders,  65-ft. 
booms,  span  of  gantry  44  ft.  center  to  center  of  rails, 
operated  by  3-drum  electric  hoist;  manufactured  by  Clyde 
Iron  Works;  price  paid,  $30,100. 
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Great  Britain's  Import  Restrictions 
After  March  1,  1919,  except  by  special  license, 

no  machine  tools,  metal- working  machinery 
or  wood-working  machinery  will  be 

allowed  to  enter  Great  Britain 

The  list  specifically  includes  the  following: 
Machine  tools  and  machinery  driven  by 

power  and  suitable  for  use  in  cutting,  stamp- 
ing or  working  metal,  including  lathes,  grind- 
ing machines,  milling  machines,  boring  and 

turning  mills,  drilling  machines,  power 

presses,  planing,  punching  and  shearing 
machines,  shaping  and  forging  machines, 
screw  machines,  cutting-off  machines, 
chucking  machines,  gear-cutting  machines, 
boring  machines,  centering  machines,  and 
slotting  machines;  machinery  driven  by 

power  and  suitable  for  use  in  cutting,  work- 

ing or  operating  on  wood,  including  salving 
machines  of  all  descriptions,  general  joining, 

mortising,  tenoning  and  boring  machines, 
lathes  and  rounding  machines,  box  and  cask 

making  machines,  and  all  machines  accessory 
thereto ;  scraping  and  sandpapering  machines, 
wheelwright  machinery,  firewood  making  and 

bundling  machinery,  wood,  wood-fiber  and 
pulp  machinery,  saw  sharpeners  and  setting 

machines,  saw  stretchers  and  brazing  appara- 
tus, and  machines  for  grinding,  planing  or 

molding  iron. 

The  general  English  editorial  comment 
ascribes  the  motive  for  this  restriction  to  the 

widespread  lack  of  employment  and  a  desire 
to  encourage  hand  labor  as  an  antidote  for 
this  lack  of  employment.  This  would  hardly 
be  as  logical  a  reason,  however,  as  would  the 

natural  desire  to  protect  English  machine- 
tool  builders  as  much  as  possible.  The  hand- 

writing on  the  wall  points  unmistakably  to 

protective-tariff  restrictions  in  many  lands 
and  on  many  articles  formerly  exempt. 

Whatever  the  reason  for  Great  Britain's 
restriction  on  the  importation  of  labor-sav- 

ing machinery  there  are  two  comments  that 
seem  to  be  timely.  The  first  is  that  labor- 
saving  machinery  is  the  embodiment  of 

human  intelligence  in  metal.  Labor-saving 
machinery  is  the  medium  through  which  and 
only     through     which     human     brains     and 

mechanical    genius    can    increase    or    create 
wealth  at  a  faster  rate  than  it  is  consumed. 

Thoughts,  no  matter  how  good  they  are, 
do  not  benefit  mankind  until  they  are  put 

into  motion.  Labor-saving  machinery  puts 

the  best  of  the  world's  industrial  thought 
into  motion.  A  general  embargo  on 
machinery  is  a  general  embargo  on  brains. 
No  nation  can  afford  to  adopt  the  exclusion  of 
brains  as  a  national  policy. 

The  encouragement  of  hand  work  as  a  cure 
for  unemployment  is  not  a  wise  move.  We 
say  this  in  a  spirit  of  friendliness,  because 
from  the  standpoint  of  selfish  competition 
America  will  be  the  gainer  and  not  the  loser 
through  the  effects  of  this  act.  The  hand 
cannot  compete  with  the  machine. 

The  second  is  that  American  machinery 

builders  who  are  seeking  export  trade  should 
not  bank  too  heavily  on  the  export  field. 

They  should  go  after  it  by  all  means  with 
all  the  ability  and  the  energy  that  they 

possess,  but  they  should  remember  that  this 
restriction  by  Great  Britain  is  an  indication 
of  some  of  the  obstacles  that  they  will  meet. 

Give  some  of  your  thought  and  energy  to 

the  development  of  our  own  home  markets. 
Between  the  Mississippi  and  the  Rockies  lies 
a  vast  territory  filled  with  virgin  industrial 

possibilities  that  as  yet  remain  almost  un- 
touched. Encourage  by  all  the  means  in  your 

power  the  development  of  this  territory  as 

a  national  policy,  for  with  it  will  come  an 

enormous  market  for  American-made  goods. 

The  pot  of  gold  is  sometimes  nearer  than 

the  foot  of  the  rainbow. 

oM 
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SHOP  EQUIPMENT  NEWS Edited   by 

Stanley  M.  Banfietd 

Jones  Superior  Gear-Hobbing  Machine 
A  new  and  powerful  gear-hobbing  machine  has  re- 

cently been  brought  out  by  the  Jones  Superior  Machine 

Co.,  Chicago,  111.  It  is  designated  as  the  company's  No. 
48  and  was  originally  planned  to  handle  gears  up  to 
48  in.  in  diameter  with  face  widths  up  to  20  in.  How- 

ever, the  actual 
results  have  been 
such  that  it  is 
used  to  cut  gears 
as  large  as  72  in. 
in  diameter.  The 
minimum  d  i  a  m- 
eter  of  ̂ ear  that 
may  be  handled  in 

the  machine  is  ap- 
proximately 10  in., 

depending  some- 
what on  the  diam- 
eter and  pitch  of 

the  hob.  This  rela- 
tively small  diam- 

eter of  work  han- 
dled is  obtained  by 

undercutting  the 
column,  as  indi- 

cated at  A,  Fig.  1, 
in  such  a  manner 

that  the  table  may 
be  fed  in  until  it 
swings  beneath 
the  ways  for  the 
hob  saddle.  The 
column  has  a  total 
depth  of  34  in.,  so 
that  notwithstanding  this  undercutting  it  extends 
far  enough  to  the  rear  of  the  machine  to  afford 
a  sufficiently  firm  base  to  take  care  of  the  heaviest 
cut  without  vibration. 

The  base  of  the  machine  is  heavy  and  it  has  been 
reinforced  where  possible  to  obtain  rigidity.     The  un- 

FIG.  1.  OPEKATING  SIDE  OF  SUPERIOR  NO.  48  GEAR-HOBBING  MACHINE 

Rated  size  of  gear-hobbing  machine,  to  cut  gears  48  in.  diameter  by  20  in.  face; 
actual  capacity,  72  in.  maximum  and  10  in.  minimum  diameter:  weight,  14,200  lb.: 
floor  space,  121  in.  long  by  64  in.  wide:  base.  14  ft.  2  in.  long  by  36  in.  wide;  total 
height,  80  in.;  table  diameter,  45  in.;  standard  work  arbor,  23  in.  diameter  and  18  in. 
long;  .'itandard  hob  arbors,  14  in.  and  IJ  in.  diameter;  countershaft  speed,  350  r.p.m.: 
countershaft  pulley,  diameter  16  in.,  4i  In.  face;  cone  pulley  diameters  16,  143,  13 J 
and   125  in.  bv  4J  in.  face;  spindle  speeds  using  back  gears.  38  to  115  r.p.m. 

usual  width  of  the  square  table  ways  will  be  noticed. 
These  are  5  in.  wide,  with  correspondingly  wide  sides. 
The  well  for  the  storage  of  the  cutting  oil  is  located 
in  the  interior  of  the  base  and  is  cast  as  an  integral 
part.  It  is  of  the  two-chamber  type  separated  by  a  per- 

forated screen  to  remove  the  chips  before  the  oil  flows 
into  the  chamber  from  which  the  pump  draws.  Pro- 

vision has  been 

made  for  the  re- 
moval of  chips 

and  dirt  accumu- 
lations from  the 

settling  chamber 

by  a  door  in  the 
side  of  the  base. 
A  c  e  n  t  r  i  f  ugal 

pump  is  supplied 
for  handling  the 

coolant,  and  its 
flow  is  regulated 

by  a  valve  which 
may  be  closed 

completely  with- 
out danger  to  the 

pump.  Four  ways 
have  been  pro- 

vided to  insure 
adequate  bearing 
surface  for  the 
column  saddle ;  the 
two  outside  ways 
are  4  in.  square, 

while  the  two  nar- 
row inside  ways 

B  give  additional 
firmness  and  sup- 

port. The  table  has  eight  T-slots,  and  is  surrounded  by  a 
wide  groove  for  catching  the  coolant.  The  table  is  45 
in.  in  diameter  and  is  driven  by  a  worm  gear  located  at 
the  outside  diameter  of  the  table  beneath  its  edge  and 
just  inside  of  the  housing  C.  The  design  is  planned  to 
place  the  worm  where  the  smallest  errors  in  indexing  the 
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BELT-DRIVE    SIDE    OF    HOBBI.XG    MACHINE 

table  will  result.  In  this  respect  the  plan  contrasts  with 
that  of  using  a  small  worm  gear  of  much  less  diameter 

than  the  table,  which  would  multiply  any  errors  in  index- 
ing. The  table  drive  worm  is  located  in  the  housing  D 

and  is  driven  by  the  shaft  E.  This  crucible-steel  worm  is 
10  in.  in  length  and  has  a  large  wearing  surface.  The 
worm  shaft  E,  which  projects  through  both  sides  of  the 
worm  housing,  is  driven  through  change  gears.  The 
worm  is  splined  to  the  shaft  so  that  it  may  slide  back 
and  forth  with  the  table.  The  table  is  supported  by  a 
combination  flat  and  taper  bearing  so  arranged  as  to 
prevent  any  motion  between  the  table  and  the  saddle. 

The  heavy  cast-iron  table  brackets  which  are  used  to 
support  the  gear  are  standard  equipment  on  all  ma- 
chines. 

A  heavy  work  arbor  is  located  in  the  center  of  the 
table,  this  being  2f  in.  in  diameter  with  a  working 
face  of  18  in.  The  lower  end  of  the  arbor  is  tapered 
to  fit  in  a  heavy  flanged  collar,  which  is  bolted  to  the 
face  of  the  table.  This  collar  is  provided  with  the  nut 
by  which  the  arbor  may  be  pulled  into  place. 

The  two  corner  supports  A,  Fig.  2,  are  3  in.  in  diam- 
eter and  are  held  at  the  top  by  the  casting  B,  which 

supports  the  upper  end  of  the  work  arbor  and  binds  all 
together  in  a  substantial  manner.  The  upper  end  of  the 
work  arbor  runs  in  a  bronze  bushing.  This  arrange- 

ment is  only  used  for  supporting  the  arbor  when  heavy 
cuts  are  being  made  and  need  not  be  removed  from  the 
machine  when  not  in  use,  for  by  loosening  a  cap  at  one 
end  it  may  be  swung  out  of  the  way  as  shown  in  Fig.  1. 

Two  hob  arbors  are  furnished.  These  are  11  and  H 
in.  in  diameter  and  are  ground  to  fit  the  crucible-steel 
spindle  to  which  they  are  keyed.  The  spindle  has  a  front 
bearing  23  in.  in  diameter  and  a  rear  bearing  21  in. 
in  diameter  and  runs  in  special  bronze-composition  bush- 

ings which  are  adjustable  for  wear.  The  spindle  drive 
is  through  a  set  of  wide-faced  herringbone  gears  which 
are  used  to  give  smooth  action.  The  arbor  head  is  of 
the  swivel  type  and  may  be  set  to  the  desired  angle  by 
means  of  the  hand-driven  wormwheel  F. 

All  gears  are  cut.     The  shafts  are  ground  and  run 

in  bronze  bearings.  A  sheet-metal  dust 
case  is  provided  to  inclose  the  gears, 
but  this  was  not  in  place  when  the 
photograph  for  the  illustration  was 
taken. 

The  standard  machine  is  belt  driven 

to  a  four-step  cone  pulley  with  a  large 
step  16  in.  in  diameter  and  small  step 
12i  in.  in  diameter.  The  cone  faces 
are  4i  in.  wide  From  the  pulley  drive 
shaft  the  drive  is  backgeared  so  that 
eight  spindle  speeds  are  obtained, 
ranging  from  38  to  115  r.p.m.  with 
the  countershaft  running  at  350  r.p.m. 
A  feature  of  the  design  is  the 
centralized  control  After  being 
.started  the  machine  is  automatic  and 

the  feed  is  disengaged  when  the  op- 
eration is  completed,  thus  making  it 

possible  for  one  man  to  operate  several 
machines.  The  column  feed  control  is 
thrown  into  service  by  means  of  the 
hand  lever  G,  Fig.  1,  which  causes  a 
worm  to  engage  with  the  drive  gear ;  a 

stop  H  is  then  set  for  the  proper  height  on  the  rod  J,  and 
when  the  stop  on  the  column  saddle  meets  this  the  rod  is 
drawn  down  and  the  worm  is  positively  disengaged  by  a 
spring-operated-  device.  The  column  saddle  is  counter- 
weighted,  as  will  be  noticed. 

Both  the  head  and  table  feeds  are  operated  by  either 
hand  or  power  and  are  automatically  disengaged  when 
desired.  The  table  feed  varies  from  0.005  to  0.060  in. 
and  the  head  feed  from  0.010  to  0.120  in.  per  revolution 
of  the  table.  A  set  of  change  gears  is  furnished  for  the 
feed  and  division  mechanisms,  together  with  charts 
showing  the  method  of  procedure  in  attaching  them. 

A  Shattered  Ideal 
By  James  H.  Follen 

Back  in  the  halcyon  days  of  Big  Bicycle  Business 
an  amount  of  gray  matter  was  expended  in  developing 

the  "chainless"  bicycle  that  viewed  in  the  light  of 
present-day  problems  seems  unwarranted. 

I  well  remember  working  in  the  toolroom  of  one  large 
factory  where  such  a  machine  was  developed,  and  the 

"engineer"  was  so  proud  of  his  conception  that  he 
caused  a  model  to  be  made  with  gear  cases  and  tubes 
partly  cut  away  to  show  its  construction,  and  this  was 
mounted  on  a  suitable  base,  like  a  piece  of  statuaiy, 
and  placed  on  exhibition  in  his  office. 

It  was  the  custom  of  this  particular  factorj-  to 

designate  one  day  each  week  as  "visitors'  day"  when 
parties  of  tourists  and  sightseers  as  well  as  really  in- 

terested people  would  be  piloted  through  the  shop  by 
duly  qualified  guides  who  took  good  care  that  the 

"guests"  didn't  see  anything  they  ought  not  to. 
On  one  such  occasion  the  before-mentioned  engineer 

was  proudly  demonstrating  the  model  of  his  pet  idea 
to  a  group  in  which  were  several  representatives  of 
the  rural  districts  when  he  received  a  severe  psycholog- 

ical shock  as  one  of  the  farmers  turned  to  a  companion 

and  said:  "Gosh,  Jim!  She's  cogged  up  jest  like  your 
one-hoss  mowin'  machine." 
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Original  researcii  work  in  airplane 
construction  is  being  undertaken  by  the 
Department  of  Mechanical  Engineer- 

ing at  the  University  of  Toronto, 
Canada.  An  air  tube,  the  first  of  the 
kind  made  in  Canada,  4  ft.  in  diameter 
and  60  ft.  in  length  has  been  con- 

structed and  will  be  used  in  the  ex- 
periments. 

Announcement  has  been  made  by 
Glenn  H.  Curtiss,  president  of  the 
Curtiss  Engineering  Corporation, 
Garden  City,  L.  I.,  for  a  daily  Curtiss 
airplane  line  to  be  operated  next  spring 
from  New  York  to  Atlantic  City. 
This  may  possibly  be  extended  to  New- 

port News  and  Charleston,  S.  C.  Both 
passenger  and  small-package  freight 
service  is  proposed  for  this  transpor- 

tation line. 

Orville  Wright,  in  an  article,  "The 
Future  of  Civil  Flying,"  published  in 
Aviation  and  Aeronautical  Engineer- 

ing, sets  forth  the  characteristic  fea- 
tures regarding  the  safety  of  airplanes, 

saying:  "In  order  to  create  a  real 
sport  it  will  be  necessary  to  provide 
means  for  cross-country  flying  with- 

out risk.  There  are  several  ways  in 
which  this  can  be  accomplished:  (1) 
The  perfection  of  the  flying  machine 
and  motor  to  that  degree  where  forced 
landings  will  never  be  necessary;  (2) 
the  establishment  of  distinctly  marked 
and  carefully  prepared  landing  places 
at  such  frequent  intervals  that  one 
could  always  be  reached  in  case  of 
sudden  stoppage  of  the  motor  and  (3) 
the  development  of  airplanes  of  such 
design  as  will  permit  landing  in  any 
ordinary  field  encountered  in  cross- 

country flying." 

The  center  of  interest  in  the  air- 
plane industries  at  present  is  directed 

toward  commercial  aerial  transporta- 
tion, and  activities,  such  as  locating 

aerial  lines  for  commercial  transporta- 
tion and  developing  a  type  of  airplane 

which  will  solve  successfully  the  scien- 
tific and  technical  problems  of  an 

undertaking  of  this  kind,  are  notice- 
able almost  in  every  country  of  the 

world.  The  wonderful  records  of  long- 
distance flights,  such  as  the  London- 

Cairo  of  2900  miles;  Cairo-Calenta, 
3900  miles;  London  -  Constantinople, 
2000  miles;  San  Diego  (Cal.)-Mineola 
(L.  I.),  4000  miles,  etc.,  are  showing  a 
very  promiseful  future  for  aerial  trans- 

portation. Still,  as  a  successful  busi- 
ness proposition,  it  has  to  deal  first 

with  assuring  the  public  of  the  safety 
of  this  means  of  transportation. 

The  type  and  the  location  of  a  spark 
plug  are  important  factors  in  the  kero- 

sene-burning tractor  engine  because 
the  spark  plug  is  one  of  the  common 
sources  of  preignition.  A  plug  with  a 
heavy  metal  body  and  heavy  wire  elec- 

trodes presents  a  large  heating  surface 
to  the  burning  charge  and  often  be- 

comes red  hot,  causing  excessive  pre- 

^^^^^ 

-■^r^~~ 
ignition.  The  plug  should  preferably 
be  located  in  the  center  of  the  cylin- 

der head  in  a  well-water-jacketed  po- 
sition, so  as  to  be  cooled  as  much  as 

possible.  The  proper  location  for  a 
spark  plug  is  shown  in  the  illustration. 
A  spark  plug  placed  in  a  valve  cap, 
especially  over  a  hot  exhaust  valve, 
cannot  be  cooled,  and  will  burn  up  and 
cause  pr«Jignition  when  kerosene  is 
used  as  fuel. 

Reports  are  rife  in  financial  circles 
that  unusually  large  orders  for  farm 
machinery  have  been  placed  by  France 
and  Italy.  This  has  had  the  effect  of 
steadying  the  demand  for  agricultural 
machinery.  As  a  result  of  the  war 
American  machinery,  having  already 
a  considerable  prestige  abroad,  is  com- 

ing into  high  continental  favor,  espe- 
cially in  the  allied  countries.  The 

greater  part  of  the  Italian  orders  for 
farm  machinery  was  booked  by  the  J.  I. 
Case  Threshing  Machine  Co.,  which  is 
preparing  for  very  large  trade  in  the 
farm-tractor  line. 

The  question  of  lengthwise  stability 
of  tractors  demands  the  serious  con- 

sideration of  the  designers.  It  is  very 
well  known  that  in  a  tractor,  when 
the  power  is  applied  to  the  drive, 
v/eight  is  automatically  shifted  from 
the  front  to  the  rear  wheels  and  the 

machine  has  a  tendency  to  "rear." Under  ordinary  operating  conditions 
the  turning  moment  due  to  this  torque 
reaction  is  not  equal  to  the  opposing 
weight  moment  around  the  rear  axle, 
and  there  is  no  other  result  than  that 

the  steering  may  become  somewhat  er- 
ratic owing  to  the  front  wheels  being 

pressed  insufficiently  against  the 
ground.  As  the  rearing  is  closely  con- 

nected with  the  distribution  of  weight 
and  with  the  wheelbase  it  seems  to  be 

preferable  to  use  a  fairly  long  wheel- 
base  and  to  place  an  ample  amount  of 

weight  forward. 

The  cost  of  operating  the  United 
States  Post  Office  Department  motor- 

truck service  during  the  year  ended 
June  30,  1918,  was  $292,024.  Ford 
trucks  in  the  service  were  run  at  a  cost 
per  truck  per  hour  of  81c.  in  New  York, 
40c.  in  Boston  and  36c.  in  Washington. 
For  the  White  S-ton  truck  the  costs 
were  59c.  per  hour  in  Boston  and  49c. 
in  Washington.  The  net  income  for 
three  months  from  July  1  to  Sept.  30 
was  $89,861.  The  Post  Office  contem- 

plates operating  600  routes  with  2000 
trucks,  which  will  cost  $8,794,000. 

The  Loening  two-seater  fighting 
monoplane  constitutes  one  of  the  most 
interesting  developments  in  fighting 
airplanes  of  original  American  design. 
In  its  official  tests  at  McCook  Field. 
Dayton,  Ohio,  the  machine  flew  at  a 
speed  of  145  miles  with  a  military  load 
of  two  men,  four  machine  guns  and 
2000  rounds  of  ammunition,  climbing 
10,000  ft.  in  8  min.  and  maintaining 
its  speed  well  up  to  high  altitudes.  The 
ceiling  of  the  machine  is  25,000  ft. 
Eliminating  all  the  common  monoplane- 
wing  wire  stays  and  using  large  brac- 

ing struts  of  combined  steel  tubing  and 

wood  are  supposed  to  explain  the  re- 
markably low  4.5-to-l  aspect  ratio,  giv- 

ing a  span  of  32  ft.  by  7  ft.  chord 
for  the  monoplane.  The  body  is  very 
deep  and  built  up  of  a  series  of  veneer 
bulkheads  much  on  the  order  of  a  hy- 

droplane boat  or  a  torpedo-boat  de- 
stroyer. It  is  driven  by  a  Simplex- 

Hispano  300-hp.  motor  and  the  whole 
power  plant  is  a  unit  construction  and 
may  be  easily  moved  from  the  body 
of  the  plant.  The  plane  stores  suffi- 

cient fuel  for  3i  hours,  weighs  1300 
lb.  and  carries  practically  the  equiva- 

lent of  its  entire  weight  in  live  load. 
The  seats  are  so  arranged  as  to  give 
the  pilot  50  per  cent,  more  range  of 
vision  than  in  any  other  machine,  and 
is  due  to  the  manner  in  which  the  wing 
has  been  mounted  on  a  level  with  the 

pilot's  eyes.  During  the  tests  stability 
and  control  in  maneuvering  have  been 
found  so  satisfactory  that  it  may  be 
said  to  be  one  of  the  first  load-carrying 
machines  that  can  be  maneuvered  like 

the  smallest  single  seater.  The  ma- 
chine has  a  very  low  landing  speed, 

having  a  100-ni.p.h.  speed  range,  show- 
ing another  important  feature  if  com- 

paring its  low  landing  speed  with  the 
8-lb.  load  per  square  foot  of  wing  sur- face. 
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Sparks   from  -^he 
Some  Information  Concern- 

ing Ocean  Freight  Rates 
A    Cincinnati    Machine    Company    Re- 

ceives   Letter   on    Difficulties   in 
Handling  Foreign  Trade 

Some  definite  information  on  ocean 

freight  rates  as  one  of  the  difficult  fac- 
tors in  handling  foreign  trade  is  con- 

tained in  a  letter  received  by  Arthur 
C.  Pletz,  general  manager  of  the 
Morris  Machine  Tool  Co.,  Cincinnati, 

Ohio,  from  the  company's  London  rep- 
resentatives, A.  A.  Jones  &  Shipman, 

Ltd.  In  reply  to  a  letter  from  the 
Morris  company  regarding  shipments  in 
future  the  London  company  said: 

"We  are  in  receipt  of  your  letter  of 
Dec.  7,  with  further  reference  to  the 
question  of  your  lathes  to  be  delivered 
at  the  rate  of  three  or  four  a  month. 
We  are  certainly  interested  in  this 
proposition  and  would  have  cabled  our 
acceptance  of  your  offer  only  we  are 
prevented  from  doing  this  by  the  un- 

certainty of  the  freight  situation. 

"As  you  are  probably  aware,  during 
the  past  two  years  we  have  been  import- 

ing machines  on  government-controlled 
space  at  the  government  freight  rates. 
In  other  words,  the  shipping  companies 
had  to  carry  machines  and  tools  as 
well  as  other  government  essentials  at 
a  maximum  freight  rate  which  during 
the  past  six  months  has  been  $20  a  ton. 
A  fortnight  ago  the  restrictions  on  the 
shipping  companies  were  removed,  and 
ve  are  informed  by  the  Ministry  of 
Munitions  that  we  now  have  to  import 
at  open-market  freight  rates.  The  pre- 

vailing freight  rates  are  $6.50  per  100 
lb.,  which  you  will  readily  see  figures 
out  seven  times  more  than  the  govern- 

ment rates.  We  also  would  say  that 
the  freight  basis  for  your  lathes  is 
cubic  measurement,  reckoning  40  cu.ft. 
to  the  ton.  If  you  figure  out  you  will 
observe  that  the  percentage  of  freight 
rates  to  the  actual  cost  is  enormous, 
and  candidly  we  dare  not  import  the 
machines  until  we  are  certain  that  the 
freight  market  is  more  satisfactory. 

"We  have  taken  the  matter  up  with 
the  government  department  and  also 

the  manufacturers'  and  exporters'  as- 
sociations to  which  we  belong,  and  we 

hope  pressure  will  be  brought  to  bear, 
insisting  that  there  is  an  immediate 
reduction. 

"We  quite  appreciate  that  you  have 
not  advanced  your  prices  to  any  un- 

reasonable extent,  but  when  we  have  to 

calculate  a  freight  chai'ge  alone  of 
$750,  apart  from  other  shipping  ex- 

penses, such  as  cartage,  handling 
charges,  insurance,  storage,  etc.,  you 
will  quite  understand  that  the  situation 
bristles  with  difficulties. 

"We  are  hopeful  that  the  action 
taken  will  have  an  early  effect.     In  the 

meantime  if  it  is  possible  for  you  to 
bring  pressure  to  bear  on  your  own 
government  with  a  view  to  getting  its 
influence  at  work  on  this  matter  we 

shall  be  glad  if  you  will  do  so." 
In  the  view  of  the  obvious  bearing 

of  this  situation  upon  the  entire  ma- 
chinery trade  Mr.  Pletz  has  brought 

the  matter  to  the  attention  of  other 
Cincinnati  manufacturers,  and  it  is  pos- 

sible that  it  will  result  in  some  action 
to  obtain  government  intervention,  as 
suggested  in  the  last  paragraph  quoted. 

*  *     * 
Screw   Thread    Commission   Will 

Meet  This  Month 
The  National  Screw  Thread  Commis- 

sion it  is  reported  will  call  a  public 
meeting  in  New  York  this  month  for 
the  purpose  of  discussing  with  engi- 

neers and  manufacturers  its  findings 
regarding  screw-thread  standardiza- 

tion. A  great  deal  of  information  has 
been  accumulated  by  means  of  public 
meetings  and  correspondence  covering 
various  screw-thread  practices,  includ- 

ing screw  bolts  of  various  forms  of 
thieads,  machine  screws,  hose  coup- 

lings, brass  tubing,  pipe  threads,  basis 
of  fit  of  screw  and  nut,  and  classifica- 

tion and  tolerance  for  various  forms  of 
fit. 

The  commission  is  composed,  by  an 
act  of  Congress,  of  representatives  of 
the  Army  and  Navy,  Bureau  of  Stand- 

ards, American  Society  of  Mechanical 
Engineers,  Society  of  Automotive  En- 

gineers, and  has  its  headquarters  at 
the  Bureau  of  Standards,  Washington. 
It  was  appointed  Sept.  21,  1918,  for  a 
period  of  six  months. 

*  *     * 

Watches  Designed  for  Blind 
Soldiers 

Watches  with  elevated  numbers  on 
the  dials  and  with  minute  bell  systems 
which  ring  the  hour,  half  hour  and 
quarter  hour  have  been  presented  to 
many  blind  soldiers  in  Italy  by  a 
committee  of  women  organized  for  the 
purpose.  Special  watches  have  been 
designed  and  made  which  enable  those 
blinded  to  know  the  time  by  using 
either  their  sense  of  touch  or  hearing 
or  both.  The  originator  of  the  idea  is 
a  resident  of  Como,  Italy,  who  wishes 
to  remain  incognito. 

4c         He         ̂ K 

Italian  Machinery  Imports 
An  association  has  been  formed  at 

Milan  by  the  most  important  firms  in 
Italy  carrying  on  an  important  trade  in 
industrial  machinery  and  machine  tools 
from  allied  countries.  Its  purpose  is 
the  study,  protection  and  promotion 
of  all  those  interests  appertaining  to 
the  importation  of  the  articles  men- 
tioned. 

Labor     Department     Sends 
Investigators  Abroad 

An  employers'  commission  has  been 
designated  by  William  B.  Wilson,  Sec- 

retary of  Labor,  to  study  labor  condi- 
tions and  governmental  labor  policies 

in  Great  Britain  and  report  thereon  to 
the  department. 

The  commission  consists  of  Dorr  E. 

Felt,  Chicago,  connected  with  the  ma- 
chinery industry;  R.  J.  Caldwell,  New 

York,  the  textile  industry;  W.  H.  Inger- 
soll.  New  York,  watch  industry;  Eldon 
B.  Keith,  Boston,  shoe-manufacturing 
industry;  R.  R.  Otis,  Atlanta,  building 
industry,  and  E.  T.  Gundlach,  CWcago, 
publishing  industry.  Mr.  Gundlach  was 
connected  with  the  war  service  of  the 
Department  of  Labor  during  the  war, 
but  returned  last  month  to  his  private 
business. 

The  commission  will  be  accompanied 
by  an  economic  adviser.  Dr.  Royal 
Meeker,  Comissioner  of  Labor  Statis- 

tics, and  by  James  R.  Hawkins  of  New 
York  as  fiscal  agent,  George  E.  Mc- 
Ilwain  of  Boston  as  secretary,  and 
Benjamin  M.  Squires  of  New  York, 
Edgar  N.  Phillips  and  John  A.  Witt  of 
Chicago  as  assistants. 

*     *     * 

Portable  Wooden  Houses  to  Be 
Used  in  France 

The  technical  service  of  reconstruc- 
tion has  placed  orders  with  private  con- 

tractors throughout  France  for  about 
25,000  demountable  wooden  houses  with 
two  rooms  and  a  shed  in  each  case, 
costing  $700  to  $1000  each,  and  for 
10,000  demountable  wooden  farm  build- 

ings to  cost  $150  to  $800  each. 
Between  3000  and  4000  of  these  had 

been  set  up  at  the  Somme,  at  the 
Aisne  and  the  Oise  before  the  German 
advance  last  spring,  all  of  which  were 
lost.  To  date  there  are  between  1000 
and  2000  of  these  demountable  build- 

ings either  in  the  newly  liberated 
regions  or  on  their  way  there,  the  great 
difficulty  being  to  get  transportation 
and  the  necessary  labor  for  mounting 
them.  Since  the  armistice,  however, 
the  labor  problem  is  being  solved rapidly. 

To  prepare  for  eventual  full  recon- 
struction the  technical  service  of  re- 

construction of  the  Government  is 

organizing  a  bureau  to  purchase  build- 
ing material  in  advance.  It  is  expected 

that  a  credit  of  $60,000,000  will  now  be 
voted  to  this  buieau,  $20,000,000  to  be 
available  to  house  and  feed  workmen  in 
the  devastated  regions  while  they  are 
starting  reconstruction.  Materials  and 
housing  from  the  Government  storage 

yards  will  be  allocated  to  co6perati%'e 
groups  of  contractors  according  to 

priority  rules. 
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Suspension    of   French    Iron    and 
Steel  Consortium 

According  to  a  cablegram  of  Jan.  16, 
1919,  from  the  clerk  to  the  American 
commercial  attache  at  Paris  the  French 
Ministry  of  Industrial  Reconstruction 
has  announced  that  the  control  of  the 
Iron  and  Steel  Consortium  over  im- 

ports was  withdrawn  fi-om  Jan.  2,  1919, 
and  stocks  on  hand  are  being  liquidated. 
The  consortium  will  continue  to  exist 
solely  for  the  liquidation  of  stocks  of 
iron  and  steel  now  held  in  various 
parts  of  France.  Hereafter  applica- 

tions for  license  to  import  iron  and 
steel  should  be  addressed  direct  to 
the  Ministry  of  Industrial  Reconstruc- 

tion, Raw  Materials  Section,  Bureau  of 
Importations.  Refusal  or  approval  of 
applications  for  licenses  will  be  given 
within  three  days.  It  is  understood 
that  American  firms  and  their  affilia- 

tions will  be  given  the  same  considera- 
tion in  the  matter  of  granting  licenses 

as  is  given  French  firms. 

Electric  Welding  in  Shipbuilding 
The  subject  of  electric  welding  in 

connection  with  the  building  of  steel 
ships  by  the  American  Government  was 
discussed  at  some  length  by  Comfort 
A.  Adams,  president  of  the  American 
Institute  of  Electrical  Engineers,  in 
the  course  of  an  address  which  he  gave 
before  the  Chicago  engineers  on  Dec. 
30,  1918.  Both  the  processes  of  spot 
welding  and  arc  and  electric  welding 
are  applied  to  shipbuilding.  A  com- 

mittee appointed  by  the  A.  I.  E.  E.  to 
make  an  investigation  of  the  subject 
concluded  that  the  operator  is  the  prin- 

cipal factor  in  arc-welding,  the  type 
of  current  regulation  being  of  rela- 

tively small  importance  compared  with 
his  skill  in  manipulating  the  arc.  In 
a  test  of  15  different  makes  of  arc- 
welding  appliances  no  appreciable  dif- 

ference in  the  strength  of  the  weld  was 
found,  all  showing  a  strength  of  at 
least  94  per  cent,  of  that  of  the  plate 
itself. 
The  test  showed  also  that  the 

strength  of  the  weld  was  increased  to 
a  certain  degree  as  a  stronger  current 
was  used  and  that  apparently  it  made 
no  difference  whether  the  current  was 
alternating  or  direct. 

Another  point  that  was  deduced  from 
the  test  is  that  it  apparently  makes  no 
difference  in  the  results  whether  the 
electrode  used  is  of  absolutely  pure 
iron  or  of  an  iron  containing  small 
impurities,  since  the  characteristics  of 
the  metal  change  in  going  across  the 
arc. 

Particular  investigation  as  to  the 
effect  of  vibrations  in  producing  fatigue 
of  the  metal   of  the  welds  was  made, 

and  in  one  set  of  tests  alone  the  com- 
mittee used  20  tons  of  samples.  The 

relative  strength  of  94  per  cent,  of  the 
value  of  the  plate  as  produced  by  arc- 
welding  can  be  appreciated  when  com- 

pared with  that  of  a  riveted  joint, 
which  ranges  from  50  to  70  per  cent., 
depending  upon  whether  one,  two  or 
three  rows  of  rivets  are  used. 

Spot-welding  as  compared  with  arc- 
welding  has  the  disadvantage  that  very 
heavy  machinery  is  required.  For 
welding  a  i-in.  plate  the  machine  will 
weigh  about  3  tons  and  consume  a 
large  amount  of  electric  current.  It, 
however,  requires  less  time  and  labor, 
and  the  reason  for  the  heavy  weight 
is  the  necessity  for  producing  a  pres- 

sure of  approximately  25  tons  when 
J-in.  plate  is  being  welded.  For  spot- 
welding,  the  power  requirements  range 
from  400  to  700  kw.  in  the  commercial 
machines,  and  a  machine  is  being  used 
experimentally  which  is  rated  at  2000 
kilowatts. 

The  Classification  Committee  of  the 
Underwriters,  which  passes  on  metals 
before  they  are  insured,  has  approved 
of  arc-welding  for  the  minor  parts  of 
ships,  of  which  there  are  about  500,000 
on  each  vessel  produced  in  yards  like 
that  at  Hog  Island. 

A  125-ft.  barge  has  been  built  as  an 
experiment  in  which  all  the  plates  were 
joined  by  electric-welding,  a  saving  of 
about  20  per  cent,  resulting  over  riveted 
barges  of  the  same  character  built  in 
the  same  yards. 

Three  Billion  Meals  Eaten  by 
Soldiers  During  the  War 

Pood  stores  for  the  Army  on  hand  in 
the  United  States,  its  possessions, 
France  and  in  transit  to  France  on 

Jan.  1,  1919,  were  valued  at  $300,000,- 
000.  At  the  time  of  the  signing  of  the 
armistice  approximately  10,000,000  lb. 
of  food  were  being  consumed  by  our 
troops  in  France  each  day,  and  there 
were  on  hand  in  France  at  that  time 

1,000,000,000  lb.  of  food  in  reserve. 
All  this  food  had  been  transported  on 
an  average  of  5000  miles. 

It  is  estimated  by  the  Subsistence 
Division  that  3,000,000,000  meals  were 
served  to  the  Army  during  the  19 
months  of  warfare  with  Germany. 

Encouraging  Mechanical  Skill 
Everyone  is  interested  in  the  continu- 

ance of  American  industrial  prosperity. 
The  announcement  contained  in  the 
single-page  insert  in  this  issue  tells 
about  the  biggest  step  that  can  be 
taken  to  safeguard  the  industries  of 
America  by  the  fostering  of  American 
mechanical  skill. 

National  Service  Committee 
in  Washington  Office 

Engineering   Council   Establishes   Serv- 
ice for  Engineers — Names  of 
Members  Announced 

In  order  more  completely  to  provide 
for  united  action  on  matters  of  com- 

mon concern  to  engineers  the  Engineer- 
ing Council  has  recently  organized  a 

National  Service  Committee  and  has 
established  an  office  in  the  national 
capital.  This  action  was  based  on  a 
tentative  plan  for  representation  of 
engineers  at  Washington  submitted  to 
the  council  at  a  special  meeting  on  Nov. 
21,  1918,  by  Philip  N.  Moore  of  the 
American  Institute  of  Mining  Engi- 

neers. (See  the  December  Proceedings 
of  the  American  Society  of  Civil  Engi- 

neers.) The  present  member  societies 
of  the  Engineering  Council  are  the 
American  Society  of  Civil  Engineers, 
the  American  Institute  of  Mining  En- 

gineers, the  American  Society  of 
Mechanical  Engineers,  the  American 
Institute  of  Electrical  Engineers,  the 
United  Engineering  Society  and  the 
American  Society  for  Testing  Ma- terials. 

The  Engineering  Council,  th.'jugh 
this  National  Service  Committee  and 
its  Washington  office,  intends  to  ac- 

complish the  following  general  pur- 
poses, this  committee  acting  always 

under  the  direction  of  the  council  and 
within  limitations  fixed  for  it: 

1.  To  discover  public  services  which 
may  best  be  performed  by  engineering 
societies  and,  when  desired,  to  offer 
the  proper  men  for  such  services. 

2.  To  speak  authoritatively  for  the 
Engineering  Council  before  committees 
of  Congress  and  departments  of  the 
Government  on  all  public  questions  of 
common  interest  to  engineers  within 
such  limitations  as  the  council  may  set 
from  time  to  time. 

3.  To  give  promptly  wide  circula- 
tion among  engineers  to  authentic  in- 

formation regarding  pending  legisla- 
tion and  e::ecutive  actions  which  may 

affect  the  interests  of  engineers  in  any 
way. 

4.  To  gather  opinions  of  engineers 
on  these  matters. 

The  Engineering  Council's  aim  is  dis- 
interested usefulness  to  the  nation  and 

the  profession — not  advocacy  of  any 
selfish  ends — by  giving  unbiased  in- 

formation and  counsel  on  technical  mat- 
ters, chiefly  when  asked.  A  modest 

start  is  being  made.  The  work  will 

be  enlarged  only  as  a  rea'  demand  for services  develops. 

The  members  of  the  National  Serv- 
ice Committee  have  been  chosen  so 

as  to  represent  different  parts  of  the 
country.     The  appointees   are  the   fol- 
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lowing:  Chairman,  M.  O.  Leighton,  M. 
Am.  Sec.  C.  E.,  Washington,  D.  C;  C. 
B.  Burdick,  M.  Am.  Soc.  C.  E.,  Chicago, 
111.;  George  F.  Swain,  M.  Am.  Soc.  C. 
E.,  Boston,  Mass.;  Philip  N.  Moore,  M. 
A.  I.  M.  E.,  St.  Louis,  Mo.;  L.  D. 
Ricketts,  M.  A.  I.  M.  E.,  Warren, 
Ariz.;  Andrew  M.  Hunt,  M.  Am.  Soc. 
M.  E.,  San  Francisco,  Calif.,  and  New 
York;  Andrew  M.  Lockett,  M.  Am. 
Soc.  M.  E.,  New  Orleans,  La.;  W.  C.  L. 
Eglin,  M.  Am.  I.  E.  E.,  Philadelphia, 
Penn.;  Bancroft  Gherardi,  M.  Am.  I. 
E.  E.,  New  York. 

The  Washington  office  is  located  at 
502  McLachlen  Building,  10th  and  G 
Streets. 

Invention  of  Ball  Bearings 
Credited  to  Chinese 

Like  many  other  inventions,  China 
is  now  claimed  to  be  the  originator  of 
ball  bearings.  The  use  of  these,  it  is 
said,  goes  back  to  a  very  early  date, 
regardless  of  the  claim  that  the  first 
commercial  steel  balls  were  made  in 
the  United  States  and  that  the  original 
ball-making  machines  for  the  plant  of 
the  largest  foreign  maker  were  de- 

signed and  built  in  America. 
The  swiftest  airplane  and  the  fleetest 

automobile  now  depend  on  ball  bear- 
ings for  their  speed,  and  according  to 

a  British  authority  the  use  of  steel 
ball  bearings  has  increased  so  greatly  in 
the  last  decade  that  they  are  now  em- 

ployed in  machines  where  plain  bear- 
ings   were    formerly    considered    good 

enough. *     *     * 

Conference  of  Employers  and 
Employees 

The  second  of  a  series  of  conferences 
arranged  by  the  New  Jersey  State 
Chamber  of  Commerce  between  em- 

ployers and  employees  was  held  at  the 
Railroad  Club,  30  Church  St.,  New 
York,  on  Tuesday,  Jan.  28,  1919. 

The  subject  discussed  was  the  self- 
government  of  industrial  establish- 

ments through  some  form  of  congress 
in  which  employer  and  employee  are 
represented.  Invitations  were  extend- 

ed to  many  establishments  and  organ- 
izations throughout  the  eastern  sec- 

tion of  the  country,  which  have  in  oper- 
ation some  system  of  employee's  rep- 

resentation, to  send  delegates  from 
both  employers  and  employees. 

The  object  of  the  conference  is  to 
correlate  such  knowledge  as  may  be 
available  through  experience  with  the 
various  systems  now  in  operation,  with 
a  view  to  disseminating  this  informa- 

tion for  the  benefit  not  only  of  the 
organizations  represented  but  of  in- 

dustry in  general. 
The  services  of  the  Bureau  of  In- 

dustrial Research  of  the  Chamber  of 
Commerce  are  to  be  available  for  the 

purpose  of  gathering  information  re- 
lating to  the  various  phases  of  the  sub- 

ject, and  a  committee  of  eight  was  ap- 
pointed by  the  conference  to  determine 

more  fully  the  lines  along  which  the 
reseai'ch  work  should  be  directed. 

Hill-Clarke  &  Co.,  Chicago,  111.,  are 
erecting  a  two-story  brick  building  at 
647  West  Washington  Blvd.,  to  be  used 
as  a  display  room  and  office.  The  es- 

timated cost  of  construction  is  $40,000. 
The  W.  G.  Runkles  Machinery  Co., 

Trenton,  N.  J.,  has  been  incorporated 
for  $125,000  to  manufacture  machinery. 
The  incorporators  are  W.  G.  Runkles, 
Trenton,  N.  J.;  Charles  T.  Clarke,  Tren- 

ton, and  C.  C.  Klockner,  Fallsington, 
Penn. 

The  Beckwith  Machinery  Co.,  Pitts- 
burgh, Penn.,  has  opened  an  office  and 

warehouse  at  1227  West  Ninth  St., 
Cleveland,  Ohio,  where  it  will  handle  a 
complete  line  of  construction  equipment. 
The  office  will  be  in  charge  of  E.  G. 
Stoner,  who  will  be  assisted  by  C.  Z. Dally. 

The  Manufacturers'  Hardware  Cor- 
poration, Milwaukee,  Wis.,  has  been  in- 

corporated with  a  capital  stock  of 
$100,000  to  manufacture  and  sell  ma- 

chinery, accessories,  supplies,  etc.  L. 
E.  Beeman,  head  of  the  Universal 
Manufacturing  Co.,  New  York,  is  one 
of  the  incorporators. 

H.  W.  Reed  and  F.  A.  Hickernell 
have  formed  a  sales  organization  under 
the  name  of  Reed  &  Hickernell,  engi- 

neers, with  offices  in  the  Munsey  Build- 
ing, Washington,  D.  C.  They  are  rep- 

resenting manufacturers  of  products 
purchased  by  the  Government  and  the 
Southeastern  railroads. 

H.  P.  EiLERS,  who  for  the  past  17 
years  has  been  in  the  machinery  busi- 

ness in  New  York,  has  taken  up  the 
same  work  on  his  own  account  in  Los 
Angeles,  where  he  intends  to  make  his 

permanent  home. 
Margaret  A.  Gerrity,  548  Orange 

St.,  New  Haven,  Conn.,  formerly  with 
the  Marlin-Rockwell  Corporation,  New 
Haven,  Conn.,  is  now  representing 
Flint  &  Chester,  Inc.,  New  York,  deal- 

ers in  machinists'  supplies,  in  Connect- 
icut, Rhode  Island  and  vicinity. 

Capt.  Edward  E.  Ashley,  Jr.,  for 
many  years  consulting  mechanical  and 
electrical  engineer  of  Starrett  &  Van 
Vleck,  architects.  New  York,  has  re- 

signed his  commission  in  the  Air  Serv- 
ice of  the  United  States  Army  to  accept 

an  appointment  as  sales  engineer  of 
the  Mercury  Manufacturing  Co.,  Chi- 

cago, 111.,  manufacturer  of  electrically 
driven  tractors. 

Personals 
■  c 

William  K.  Swift,  has  become  a 
member  of  the  sales  department  of  the 
Bound  Brook  Oil-less  Bearing  Co., 
Bound  Brook,  N.  J. 

Capt.  Roy  T.  Middleton,  formerly 
Detroit  manager  of  the  Steel  Products 
Co.,  has  become  general  representative 
of  the  Standard  Steel  Casting  Co., 
Cleveland,  Ohio. 

John  W.  Sadlbhi,  tool  engineer  of  the 

ordnance  department  of  David  Lupton's 
Sons  Co.,  Philadelphia,  Penn.,  has  been 
made  supervisor  of  the  tool  and  machine 
shop  of  the  company. 

Herbert  W.  Gladhill,  formerly 

sales  engineer  at  the  Philadelphia  of- 
fice of  the  Shepard  Electric  Crane  and 

Hoist  Co.,  has  been  made  district  man- 
ager of  that  office. 

Theodore  F.  Oechole,  formerly 
supervisor  of  the  tool  and  machine  shop 

of  David  Lupton's  Sons  Co.,  Philadel- 
phia, Penn.,  has  recently  become  con- 

sulting engineer  of  that  company. 

Edward  A.  Cordes,  formerly  master 
mechanic  of  the  Fairbanks-Morse 
Manufacturing  Co.,  Beloit,  Wis.,  has 
become  superintendent  of  the  Standard 
Steel  Car  Co.,  ordnance  department,  at 
Hammond,  Ind. 

Obittxary 

Adelbert  E.  Ellis,  president  of  the 
Hart-Parr  Co.,  died  Jan.  12  at  his  home 
in  Charles  City,  Iowa,  in  his  70th  year. 

Col.  Benjamin  Adriance,  president 
of  the  Adriance  Machine  Works,  Inc., 
Brooklyn,  N.  Y.,  died  at  Miami,  Fla., 
Jan.  3,  1919. 

Henry  C.  Barteld,  head  of  the  elec- 
trical department  of  the  Honolulu  Iron 

Works,  died  on  Jan.  11,  1919,  at  the 
home  of  his  mother,  177  Hancock  St., 
Brooklyn,  N.  Y.  He  was  a  graduate  of 
Adelphi  Academy  and  of  Columbia  Uni- versity. 

Eugene  C.  Mergenthaler,  second 
son  of  Ottmar  Mergenthaler,  inventor 
of  the  Linotype  machine,  died  Jan.  4, 
1919,  in  Baltimore,  from  pneumonia. 
He  was  33  years  old  and  received  his 
college  education  at  Cornell  and  at 
Karlsruhe  (Germany).  He  followed 
the  lead  of  his  father  into  the  mechani- 

cal and  inventive  fields  and  was  presi- 
dent of  the  Mergenthaler  Co.,  manu- 

facturer of  reamers,  etc.,  and  president 
of  the  Simplex  Protective  Stopper  Co. 
at  his  death.  For  the  past  two  years 
he  had  been  almost  wholly  occupied  in 
Government  work. 

J.  J.  McCabe  of  the  J.  J.  McCabe 
Lathe  and  Machinery  Corporation, 
New  York,  well  known  in  the  machine- 
tool  industry  as  a  dealer  and  manu- 

facturer, died  on  Jan.  17,  1919.  As  a 
dealer  he  handled  the  agency  in  New 
York  from  time  to  time  for  such  con- 

cerns as  Schumacher  &  Boye,  Smith  & 
Mills  Co.,  Charlton  Machine  Tool  Co. 
and  G.  A.  Gray  Co.  He  designed  and 
manufactured  under  his  patents  for  a 

number  of  years  the  "2-in-l"  double- 
spindle  lathe.  Mr.  McCabe  was  a 
pioneer  in  the  used-machinery  business, 
having  succeeded  the  old  New  York 
firm  of  E.  P.  Bullard  Co.  nearly  35 
years  ago.    A  few  years  ago  he  founded 
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the  present  J.  J.  McCabe  Punch  &  Shear 
Co.  with  a  plant  at  Chattanooga,  Tenn. 
He  is  survived  by  a  widow  and  four 

children.  Two  of  his  sons— ^J.  J.,  Jr., 
and  Raymond  J. — have  been  associated 
with  him  in  business  for  a  number  of 

years  and  will  continue  the  organization 
of  the  J.  J.  McCabe  Lathe  and  Machin- 

ery Corporation  and  the  J.  J.  McCabe 
Punch  and  Shear  Company. 

Burt  O.  Gage,  widely  known  as  an 
inventor  and  pump  expert,  died  at  his 
home  in  Warren,  Mass.,  Jan.  9,  1919, 

after  a  few  days'  illness  of  bronchial 
pneumonia.  He  was  in  his  76th  year. 
Mr.  Gage  had  been  associated  nearly 

all  his  life  with  the  pump  industry,  en- 
tering the  employ  of  the  Knowles  & 

Sibley  Co.,  manufacturer  of  steam 
pumps,  in  1867.  For  about  40  years  he 
was  associated  with  this  concern  and 

its  successors,  the  George  F.  Blake 

Manufacturing  Co.  of  Warren  and  Bos- 
ton, during  which  time  he  patented 

many  useful  and  practical  ideas  in 

pumping  machinery.  In  1905  he  be- 
came associated  with  the  Warren  Steam 

Pump  Co.,  Warren,  Mass.,  as  superin- 
tendent, which  position  he  held  at  the 

time  of  his  death. 

stork  List.  The  Advance  Tool  Co.,  Cin- 
cinnati. Olnio.  Catalog.  Pp.  14;  8i  x  11 

in.  Here  are  given  illustrations  and  spec- 
ifications of  small  tools  made  l^y  tliis  com- 

pany, including  eounterbores.  cutters,  mills, 
mandrels,    reamers,    collets,    gages,    etc. 

Multinhirl  Cooler.  The  Griscom-Russell 
Co.,  90  West  St..  New  Yorli.  Catalog.  Pp. 
12  :  6  X  9  in.  The  uses,  construction,  speci- 

fications and  advantage.s  of  this  prod- 
uct are  given,  together  witlt  halftone  illus- 

trations showing  interior  and  exterior 
views. 

I.ln1<-Be1t  Equipment  for  the  HandlInK 
and  Preparation  of  Coal  at  the  Mine.  Boolt 
No.  333.  Link-Belt  Co.,  Chicago.  111.  Pp. 
88  ;  6  X  9  in.  This  shows  the  various  types 
of  coal-mine  equipment  furnished  by  the 
Linli-Belt  Co.  There  are  many  halftone 
illustrations    of    complete    installations. 

Metal  CuttinK  Tools.  Lovejoy  Tool  Co., 
Inc..  Springfield.  Vt.  Catalog.  Pp.  16 ; 
6  x  9  in.  Here  is  described  and  illustrated 
this  company's  line  of  patented  inserted- cutter  tools,  including  left  and  right  hand 
turning  and  facing  tools,  boring  or  facing 
bars  and  shaping  and  planing  machine 
tools. 

star  Safety  Friction  Clutch.  Carl  G. 
Westlund  Co.,  Worce.ster,  Mass.  Catalog 
No.  10.  Pp.  15  ;  5i  X  7J  in.  Price  lists  and 
specifications  of  bushings,  friction  clutches, 
cutoff  couplings  and  split  clutches,  together 
with  illustrations  and  a  description.  The 
last  two  pages  give  illustrations  of  the 
Westlund  engine  lathe. 

BnildincN:      Industrial     and     Commercial. 
The  Gaylor  W.  Feaga  Co.,  Cleveland.  Ohio. 
Catalog.  Pp.  24  :  8J  x  11  in.  Presenting 
Information  on  the  ability  and  experience 
of  this  company  of  constructing  engineers 
and  telling  about  industrial  construction, 
the  organization  and  standardization  of  fac- 

tory buildings,  records  of  construction  and 
some  reminiscences  of  pioneer  construction. 

The    Grand    Rapids    Drill    Grinder    Book. 
Grand  Rapids  Grinding  Machine  Co.,  Grand 
Rapids,  Mich.  Pp.  32;  Hi  x  11  in.  This 
book  is  just  oft  the  press  and  portrays  the 
Grand  Rapids  line  of  drill-grinding  ma- 

chines in  an  adequate  manner,  giving  many 
line  drawings  and  iialftone  illustrations. 
Pages  27.  28  and  29  give  some  helpful  hints 
on  the  care  and  use  of  twist  drills  and 
should  make  the  book  valuable  to  any 
drilling-department  or  tool-crib  foreman. 
A  copy  may  be  obtained  b.v  interested  par- 

ties on  request. 

The  Internal  Gear:  Its  Design  and  Appli- 
cation.— Ninetv-four  6  x  9-ln.  pages ; 56  illustrations,  7  tables.  Published 

by  the  Fellows  Gear  ShaiJer  Co.. 
Springfield,  Vermont.  Free  to  those 
interested  in  gears. 

In  the  preface  the  compilers  of  this  book 
say:  "The  development  of  various  forms 
of  reduction  gear  drives  where  compact- 

ness is  an  essential  factor  has  brought  the 
internal  gear  into  prominence.  While  It  is 
generally  conceded  that  the  internal  gear 
has  certain  iiniilations  it  is  also  known  that 
it  has  several  advantages  over  the  ex- 

ternal gear,  especially  from  the  standpoint 
of  efficient  tooth  action.  Its  good  features. 
however,  stand  out  more  prominently  when 
compared  with  other  forms  of  drives  used 
for  reduction  purposes.  It  is  not  the  ob- 

ject of  this  treatise  to  deal  extensively 
with  the  various  forms  of  reduction-gear 
drives,  but  to  explain  in  the  simplest  pos- 

sible terms  advantages  and  limitations  of 
the  internal  gear.  Many  of  the  so-called 
limitations  can  be  easily  overcome  by  a 
proper  understanding  of  the  conditTons 
that  must  be  met.  One  so-called  limitation 
of  the  internal  gear  was  the  difficulty  of 
cutting."  This  last  limitation  is  of  course 
not  valid  since  a  gear  shaper  will  cut  an 
internal  as  easily  as  an  external  gear. 

The  chapters  of  the  book  are:  Definition 
and  Advantages  of  the  Internal  Gear.  De- 

sign of  Internal  Gears.  Graphical  Analysis 
of  Tooth  Action  of  Internal  Spur  Gears. 
Internal  Helical  Gear  Design.  Cutting  In- 

ternal Gears  and  a  Variety  of  Applications 
of  the  Internal  Gear.  Altogether  the  book 
contains  a  large  amount  of  data,  especially 
on  the  cutting  of  internal  spur  and  helical 
gears,  and  it  will  make  a  valuable  addi- 

tion to  the  library  of  anyone  interested  in 

gears. 
Graphical      and      Mechanical      Computation. 

— By   Joseph   Lipka,    Ph.D.      Two    hun- 
dred  and  sixty-four   53   x   9-in.   pages; 

110   charts  and    illustrations;   bound   in 
cloth  boards.     Published  by  John  Wiley 
&  Sons,  Inc..  New  York.     Price,  $4. 

This  book  embodies  a  course  given  by  the 
author    in    the    mathematical    laboratory    of 
the    Massachusetts   Institute    of   Technology 
where   he   is   a:  distant   professor   of   mathe- 

matics.     It    is    intended    as    an    aid    in    the 
solution    of    a    large    number    of    problems 
which  the  engineer  as  well  as  the  student 
meets    in    his    work.      In    the    first    chapter 
the  construction  of  scales  leads  to  the  dis- 

cussion   of    the    principles    upon    which    the 
construction  of  various  slide  rules  is  based. 
The    next    chapter    develops    the    principles 
of  a  network  of  scales,   showing  their   ap- 

plications  to    the   use   of   various   kinds   of 
coordinate  paper  and  to  charting  of  equa- 

tions  in  three   variables. 
Engineers  have  long  recognized  the  value 

of  graphical  charts  in  lessening  the  labor 
of  computation.  Among  charts  devilled 
none  is  more  rapidly  constructed  or  more 
easily  read  than  the  alignment  or  nomo- 

graphic type.  Chapters  III.  IV  and  V 
aim  to  give  a  systematic  development  of 
the  construction  of  alignment  charts.  The 
methods  are  fully  illustrated  by  charts  for 
a  large  number  of  well-known  engineering 
formulas.  Many  formulas  in  the  engineer- 

ing sciences  are  empirical,  and  the  value 
of  many  scientific  and  technical  investiga- tions is  enhanced  by  the  discovery  of  the 
laws  connecting  the  results.  Chapter  VI 
is  concerned  with  the  fitting  of  equations 
to  empirical  data.  Chapter  VII  considers 
the  case  where  the  data  are  periodic,  as  in 
alternating  currents  and  voltages,  sound 
waves  and  so  on,  and  gives  numerical, 

graphical  and  mechanical  methods  for  de- termining the  constants  in  the  equation. 
When  empirical  formulas  cannot  be  fitted 
to  the  experimental  data,  these  data  may 
still  be  efRcienlly  handled  for  purposes  of 
further  computation — interpolation,  differ- 

entiation and  integration— by  numerical, 

graphical  and  mechanical  methods  devel- 
oped in  the  last  two  chapters.  Numerous 

illustrative  examples  are  worked  through- 
out the  text,  and  a  large  number  of  exer- 

cises for  the  student  is  given  at  the  end  of 
each  chapter.  Additional  charts  in  the  back 
of  the  book  serve  as  an  aid  in  the  construc- 

tion of  alignment  charts.  The  specific  chap- 
ter headings  are:  Scales  and  the  Slide  Rule; 

Network  of  Scales;  Charts  for  Equations 
in  Two  and  Three  Variables  ;  Nomographic 
or  Alignment  Charts  (three  chapters)  ; 
Empirical  Formulas— Nonperiodic  Curves; 

Empirical  Formulas— Periodic  Curves  ;  In- terpolation ;  Approximate  Integration  and 
Differentiation. 

IndDHlrial     Enirlneerlnit.       A     Handbook    of 
Useful    Inforinaticm   for   Managers,    En- 

gineers,      Superintendents,       Designers. 
Draftsmen  and  Others  Engaged  in  Con- 

structive   Work.     Vol.    1. — By   William 
M.    Barr,    Six    hundred    and     nineteen 
6    X    U-in.    pages,    numerous    tables    and 
illustrations ;     bound     in    brown    cloth 
boards.     Published  by  the  W.  M.  Barr 
Co.,  Inc.,  116  West  39th  St.,  New  York. Price.  1 4. 

In  the  preparation  of  this  book  the  author 
attempts    a    systematic    arrangement    of    a 
large   volume   of   information    for   engineers 
which     has     not     previously     been     readily 
available.      There    is    considerable    data    re- 

lating to  speciflcations  of  the  chemical  and 
physical  properties  of  most  of  the  materlal.s 
entering  into  Government  engineering  work. 
Not  only  are   these  data  valuable   to   those 
engaged  on  Government  work,  but  they  are 
useful  to  those  in   every  department  of  in- 

dustrial   engineering.      The    nature    of    the 
data  is  very  practical,  a  feature  made  pos- 

sible by  the  free  use  of  working  drawings. 
These    drawings    are    used    throughout    the 
book  and   In   many  ca.scs   are   accompanied 
by     tables     of     working     dimension.s.      The 
author's  aim  has  been  to  so  arrange  these 
data  that  the  principal  dimensions  given  in 
any    table    may    with    suitable    adaptations 
be  used  directly  in  the  preparation  of  shop 
drawings  without  the  labor  of  recalculation. 
The  data  relating  to   the   strength   of   ma- 

terials are  those   wholly  obtained  by  direct 
experiment,     mainly     in     testing    machines 
owned  and  operated  by  the  Government. 
There  will  be  noticed  throughout  the 

book  a  tendency  toward  steam-engine  de- 
tails, due  no  doubt  to  the  author's  long familiarity  with  this  subject.  The  present 

volume  is  the  first  part  of  what  is  in- 
tended to  be  a  two-volume  series.  The 

second  volume,  to  follow  shortly,  will  deal 
more  with  machinery,  fittings  and  equil)- 
ment   in   general   than   does  this  volume. 

As  an  engineering  and  a  general  refer- 
ence book  this  volume  will  prove  of  con- 

siderable value.  The  chapter  headings, 
which  only  hint  at  the  very  large  range  of 
subjects.  are:  Units  and  Standards; 
Weights  and  Measures;  Mensuration  and 
Mechanical  Tables ;  Properties  of  Some 
Materials  Used  in  Engineering ;  Steel  Bars. 
Plates.  Shapes.  Bolts.  Rivets ;  General 
Specifications  for  Inspection  of  Material. 
Navy  Department ;  Iron  and  Steel  Cast- 

ings ;  Iron  and  Steel  Forgings,  Carbon  and 
High-Speed  Steels.  Heat  Treatment ;  Non- 
ferrous  Metals  and  Alloys ;  Machine  De- 

tails. Principally  Those  Relating  to  Steam 
Engines  and  an  Index. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock.  Jr..  secretary.  Room 
41.    166   Devonshire   St.,    Boston,    Mass. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles.  secretary,  Oliver  Building.  Pitts- 

burgh,   Penn. 

New  England  Foundrymen's  Association. 
Regular  nn'-ting.  second  Wednesday  of 
each  month.  Exchange  Club.  Botton.  Mass. 
Fred  F.  Stockwell,  205  Broadway.  Cam- 
bridgeport,  Mass. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia,  Penn., Howard  Evans,  secretary,  Pier  45.  North 
Philadelphia,  Penn. 

Providence  Engineering  Society.  Month- 
ly meeting  fourth  Wednesday  of  each 

month.  A.  E.  Thornley,  corresponding  sec- 
retary,  P.  O,   Box  796.     Providence.  R.   I. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine.  Jr.,  secretary,  857  Genesee 
St..  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel.  secretary,  310  New 
England  Building.  Cleveland.  Ohio. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month. 
Oscar  S.  Teale.  secretary,  240  Broadway, New  York. 

Western  Society  of  Engineers.  Chicago. 
111.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
July  and  August.  Edgar  S.  Nethercut.  sec- 

retary. 1735   Monadnock  Block,  Chicago,  111. 
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II.  Fusion  Welding  of  Heavy  Sections  With  Thermit* 
The  welding  of  heavy  sections  with  Thermit  is  an  entirely 
different  proposition  from  that  of  welding  pipe.  This  article 
clearly  shows  the  difference  in  methods  and  apparatus  used. 

THE 
    me

thod of  weld  ing 

heavy  
   

s  e  c- 
tioDs  and  easting

s, 

or  the  fDakm  meth- 

od,  differ
s  
oMisid-

 

eraUy  
  

from   
 
that 

used    for    welding
 

pipe    joints.  
    

For 

one  thing  the  i>arts 

to  be  welded 
 
must 

be  prehea
ted  

to  a 
led  heat  and  also 

anoUier 
    

type    
 
of 

crucibl
e  

is  needed.
 

The  type  of  cruci- 
Ue  used  is  shown 

in  Fig.  7.    This  is 

a      conical
-shaped

, 

aheet-m
etal   

 
recep- 

tacle, or  shell,  with 

aa  openin
g  

in  the 

laau  {minted
  

end. 

la  nae  this  is  sos- 

lor  support
ed 

the  gate  of 

tfceaul
d  

by  means 

of  a  tripod, 
 
bracket

  
or  other  support

   
The  metal  recq>- 

t^de  is  lined  with  magnes
ia  

tar,  a  hard-bu
rnt  

magnes
ia 

stone  being  set  in  as  shown 
 
at  A.    lliis  has  a  tubular

 

opening
  

In  it  into  which  a  small  magnes
ia  

thimble
  
B  is 

AXD  METHOD 
Fip.   7 — AA^  magntala  stone:  BB.  maer 

metal    disk:    E.    asUaJo*    waaiier:    F.    ta 
crucible — JUL.    inasneaiB    stoae:    BB.    nr 
cone  ;  D.  layer  of  -vTappine  paper  or  iiew- 

7     AUTOMATIC     CRUCIBLE •  a  IT 

ble :    C:    refractorr 
FlK.    »— MMkod   at .    day:   C.   cur 

D. 

aveSbte 

pressed.  This  thim- 
ble provides  a  dian- 

nel  through  which 

the  liquid  Thermit 
sted  is  poured  into 

the  mold.  The  ob- 
ject of  malring  the 

crucible  so  that  it 
may  be  tapped 
from  the  bottom  is 
to  prevoit  the  slag 
from  entering  the 

mold,  which  is  di- 
rect^ opposite  to 

the  procedure  for 
welding  pipe.  The 
hole  in  the  bottom 
of  the  emcible  is 
closed  previous  to 

putting  in  theTher- mit  mixture  by 

means  of  the  tap- 

ping pin  F,  the  as- bestos washer  E, 
the  metal  disk  D 
and  the  refractory 
sand  C.  This  sand 

the  purpose  by  the 
When   everything   is 

^  *FQ>r   tbe  aothor's    fordtOMBfae   book: 
CTmSog.-    AS  rigltts 

llodent   Weldinff   and 

is  put  up  in  smaD  bags  for 
company  sdling  the  mixture, 
rea^  tiie  Thermit  is  put  into  the  crucible  and  ignited 
exartly  as  described  for  pipe  wekiing.  After  the  re- 

action tbe  ta^iping  pin  is  poshed  up  as  shown  in  Fig.  8 
and  the  molten  sted  allowed  to  run  out  into  the  mold. 
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The  crucible  and  the  thimble  through  which  the  metal 
runs  after  the  reaction  are  two  of  the  most  important 
factors   in   the  whole  process.     The  high  temperature, 

FIG.  s.     TAPPING  A  cmioim.io 

together  with  the  violent  ebullition  of  the  molten  metal 
during  the  reaction,  necessLtates  a  lining  that  is  not 
only  mechanically  strong  but  of  a  very  high  refractory 
substance.  It  has  been  found  that  magnesia-lined 
crucibles  are  the  only  ones  that  satisfy  these  conditions. 

Life  of  Lining   Prolonged  by   Patching 
With  Magnesia  Tar 

As  refractory  as  this  material  is,  however,  the  cru- 
cibles that  are  used  to  any  extent  must  be  relined. 

Sometimes  the  life  of  a  lining  may  be  prolonged  by 
patching  with  magnesia  tar  where  needed  and  then 
baking  it.  While  any  good  mechanic  can  scheme  out 
ways  to  line  a  crucible  in  an  emergency  and  may  use 
fire  clay  on  occasion  the  following  method  is  given  as 
the  best  way : 

The  magnesia-tar  lining  material  should  be  heated 
until  it  becomes  plastic.  A  few  handfuls  are  then 
placed  in  the  bottom  of  the  crucible  shell  and  a  magnesia 
stone  imbedded  in  this  material,  as  shown  in  Fig.  9, 
and  centered  over  the  hole.  More  magnesia  tai  is  then 
rammed  around  the  stone  to  hold  it  firmly  in  place.  The 
cast-iron  crucible  cone  should  then  be  placed  in  position 

with  the  small  projection  set  into  the  hole  in  the  mag- 
nesia stone.  The  upper  part  is  next  centered  in  the 

shell  by  means  of  wedges  inserted  at  equal  distances 
along   the   circumference.      The   magnesia    tar    is    then 

BASIN  TOmU)  SUS 

PRCMCATmS  OATl 

^^  racing  h  fire  Sana,  i^Hre  Cay,  ' z'Ji'ounct  Fire  BricH 

ED'=  Loam  orMlxforeoi^^y  sljarpSan<^yisfireCla/ 

^  =  /ron  Plug  or  Sanc^  Flour  Core 

^=  Frame  U=yellon' Wax 

FIG.  10.     TYPICAL,  THERMIT  .MOLD  FOR  HEAVY  SECTIONS 

rammed  into  the  space  between  the  cone  and  the  shell 
a  little  at  a  time  and  tamped  hard.  On  the  density  or 
hardness  of  the  lining  depends  the  life  of  the  crucible. 
Special  iron  tamping  tools  with  flat  ends  should  be 
used.  The  rammer  should  be  pounded  well  with  a 

good-sized  hammer  when  ramming  in  the  lining.  Better 
still  is  a  pneumatic  bench  rammer. 

Do  not  put  in  the  material  too  rapidly,  and  let  it  he 
remembered  that  the  better  and  more  uniform  the  tamp- 

ing the  longer  the  crucible  will  last. 
As  the  mass  nears  the  top  the  wooden  wedges  should 

be  removed  as  the  lining  already  in  place  will  hold  the 
cone  in  position. 

The  Crucible  Ready  for  Baking 

When  completely  filled  and  tamped  a  mark  should  be 
made  with  a  piece  of  chalk  on  the  cone  and  the  point 
opposite  to  it  on  the  lining,  so  that  when  the  cone  is 
withdrawn  it  may  be  replaced  exactly  as  before.  Then 
take  the  cone  out,  exercising  care  not  to  disturb  the 
lining,  place  a  layer  of  wrapping  paper  or  newspaper 
over  the  tar  lining,  then  replace  the  cone  carefully,  so 
that  the  marks  previously  made  come  opposite  to  each 
other.  After  this  put  on  the  crucible  ring  and  lute 
carefully  around  the  top  with  fire  clay  to  protect  the 
upper  part  of  the  lining  from  the  heat  in  baking.  It 
is  also  well  to  place  damp  fire  clay  around  the  bottom 
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of  the  crucible  and   inside  of  the  stone  for  the  same 

purpose. The  crucible  is  now  ready  for  baking,  and  for  this 
purpose  it  should  be  placed  in  a  suitable  oven.  The  heat 

should  gradually  be  raised  until  the  cast-iron  cone  be- 
comes red  hot  and  should  be  held  at  that  temperature 

until  all  the  fumes  stop  coming  off  from  the  tar,  after 

which  it  can  be  allowed  to  cool  gradually  before  remov- 
ing from  the  oven.  If  the  crucible  is  baked  too  long 

the  lining  will  appear  crumbly  and  the  life  of  the 
crucible  will  be  very  much  .shortened.  Baking  for  too 
short  a  time  will  leave  some  of  the  tar  in  the  lining 
and  cause  a  violent  Thermit  reaction.  When  cool  the 

clay  luting  may  be  removed,  the  cone  taken  out  and  the- 
crucible  is  ready  for  use. 

Thimbles 

The  portion  that  has  to  withstand  the  most  severe 
strain  of  all  is  the  part  at  the  bottom  of  the  crucible, 
or  walls  of  the  hole  through  which  the  metal  is  tapped, 
[t  has  to  stand  the  wash  and  pressure  of  the  weight  of 
the  moving  liquid  metal  and  slag  under  great  heat. 
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The  magnesia  stone  which  is  centered  in  the  bottom 

of  the  crucible  and  around  which  the  material  for  lining 
is  packed  has  a  tapered  hole  in  the  center.  The  thimbles 
are  of  the  same  taper  as  the  hole  in  the  magnesia  stone 
and  are  set  into  the  latter.  When  the  thimble  is  used 

up  (either  through  enlargement  of  hole  or  by  splitting) 
it  can  be  knocked  out  and  replaced  with  a  new  one,  so 
that  the  full  life  of  the  crucible  may  be  utilized.  Thim- 

bles should  be  wrapped  with  one  layer  of  uncreased 

paper  before  being  placed  in  position. 
Since  various  amounts  of  Thermit  must  be  used  for 

different  sized  welds  the  crucibles  used  must  vary  ac- 
cordingly, although  it  is  possible  on  occasion  to  use 

more  than  one  crucible  at  a  time  for  a  given  melt.  This 

is  not  advisable,  however,  unless  necessary.  For  lining 
these    various    sized    crucibles    the    Thermit    company 

With  the  construction  and  method  of  using  the  auto- 
matic crucible  in  mind  we  will  next  take  up  the  welding 

of  heavy  or  solid  sections  in  detail.  In  order  to  make 

this  clear  a  typical  Thermit  mold  is  shown  in  Fig.  10. 

With  this  illustration  to  refer  to  the  following  direc- 
tions will  be  readily  understood: 

We  will  suppose  that  the  parts  to  be  welded  are  those 

of  a  broken  frame.  It  is  best  to  put  tram  marks  on  the 
two  sections  far  enough  back  from  the  fracture  to  be 

outside  the  mold  box  when  it  is  in  place.  These  are 
convenient  to  measure  from  when  allowing  for  the  con- 

traction of  the  Thermit  steel  as  it  cools.  Next  cut  along 
the  lines  of  the  fracture  so  that  an  opening  of  from  1 

to  lA  in.  is  provided.  The  amount  of  the  opening  de- 
pends on  the  size  of  the  sections  to  be  welded,  but  in  no 

case  should  it  be  less  than  an  inch.     If  it  is  a  diagonal 

T.MJLK    ill.       DET.MLS    OK    AUTOMATIC    CRUCIBLES,     l^INKNC.    .UATEKIAI^S,    CONES.    STONES    AND    THI.VIHLES 

Size  of 
Crucible 

Capacity 
in 

Pounds 
of  R.  R. 
Thermit 

Gross 
Shipping 
Weight 

of  Crucibles 
Pounds 

Outside 
Diameter at  Top. 
Inches 

Height. 
Inches 

Size  of 
Magnesia  Stone for  Relining 

Size  of 

Magnesia 
Thimble 
to  be Used 

Size  of Plugging 

Material 
to  be 
Used 

Weight 

Magnesia 
Tar 

Required 
for 

Relining, 

Pounds 

Size  of 
Crucible Cone 

Corry- 
sponding 
to  Size 

of Crucible 

Shipping 
Weight 

of  Cones, 

Pounds 

No.    1 6 40 

8^ sy2 

No.  1 No.  1 No.  2 8 No.     1 

50 

No.    2 8 60 10 10 No.  1 
iNlo.   1 

No.  2 

20M 

No.    2 

50 
No.    3 15 iio 

ni-i 

13H 

No.  2 No.  2 No.  2 42 No.    3 75 

No.    4 25 
125 

14M 

15 No.  2 No.  2 
No.  2 

6iy2 

No.     4 

125 

No.    5 35 150 161A 
15 

No.  2- 

No.  2 No.  2 

87 

No.     5 150 

No.    6 70 250 
20 21 

No.  2 No.  2 No.  2 141 No.     6 

225 No.    7 140 450 

25  H 

25 Nos.  1  and  2 
No:  2 

No.  2 
216 

No.    7 

375 No.    8 210 525 28 28 Nos.  1  and  2 
No.  2 

No.  2 258 No.    8 375 

No.    9 280 650 

30}^ 
29M 

No.  3and  3  Spec. No.  3 No.  3 
327 

No.    9 eoo 

No.  10 400 775 
34 ■ 34 

No.  3  and  3  Spec. 

No.  3 

No.  3 
408 

No.  10 
600 

Note. — Four  magnesia  thimbles  and  five  packages  of  plugging  material  are  supplied  with  each  new  crucible. 

makes  magnesia  stones  and  thimbles  in  certain  sizes 
designated  by  numbers.  The  metal  cones  as  well  as 

crucibles  of  a  given  capacity  are  also  numbered.  All  of 
the  ordinary  sizes,  as  well  as  the  amount  of  magnesia 
tar  needed,  are  shown  in  Table  III. 

We  have  described  in  detail  the  construction  of  auto- 
matic crucibles  to  be  used  in  connection  with  Thermit 

welding,  and  it  might  be  well  to  include  a  few  words  on 
the  proper  care  of  these  crucibles. 

They  should  be  very  carefully  handled,  as  the  lining  is 
apt  to  crack  or  fall  out  under  rough  treatment.  It  is 
also  always  important  that  they  be  .stored  in  a  dry  place, 

as  the  lining,  being  porous,  will  absorb  moisture,  and 
a  moist  Hning  will  cause  violent  Thermit  reaction. 

After  a  crucible  has  once  been  used,  it  is  not  neces- 
sary to  clean  it  of  the  slag  adhering  to  the  inside,  as 

this  is  a  very  refractory  material  itself  and  can  do 
nothing  but  help  preserve  the  crucible  if  left  on.  At 
the  bottom,  however,  in  the  vicinity  of  the  stone  and 
thimble,  the  slag  has  to  be  removed  so  as  to  clear  the 

opening  of  the  thimble  or  permit  of  an  old  thimble  be- 
ing knocked  out  and  a  new  thimble  inserted. 

fracture  it  is  usually  best  to  cut  it  so  as  to  make  as 
near  a  vertical  opening  as  possible. 

There  are  various  ways  of  cutting  away  the  metal 
for  the  opening,  such  as  sawing,  drilling  and  chiseling, 

but  the  best  way  is  to  use  an  acetylene  and  o.xygen  cut- 
ting torch.  In  any  case  the  opening  should  be  clear 

enough  to  allow  the  free  flow  of  the  Thermit.  Now 
clean  the  ends  of  the  sections  thoroughly  for  at  least 
four  inches  from  the  opening,  so  as  to  expose  the  good, 

bright  metal.  Be  sure  to  remove  all  dirt  or  grease  as 
far  back  as  the  mold  box  will  reach,  so  that  when  the 

mold  is  rammed  up  and  heat  applied  there  will  be  no 

grease  to  burn  out  and  leave  a  space  between  the  mold 

and  part  to  be  welded. 
If  the  oxyacetylene  torch  is  used  for  cutting  oe  sure 

to  remove  all  oxide  or  .scale  left  on  the  parts  by  the  oper- 
ation. Next  make  allowance  for  contraction  by  setting 

the  parts  away  from  each  other  a  sufficient  amount  to 
make  up  for  the  contraction  of  the  Thermit  steel  and 

adjacent  parts  in  cooling.  This  should  be  varied  from  1 
in.  to  {  in.,  depending  on  the  size  of  the  weld.  In  many 
cases  it  is  neces.sary  to  obtain  this  increased  space  by 
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forcing  the  sections  apart  with  a  jack  or  other  me- 
chanical means.  In  other  cases,  such  as  the  welding 

of  a  double-barred  locomotive  frame,  it  will  be  neces- 
sary to  heat  an  opposite  member  by  means  of  a  flam- 
ing burner  attachment  on  a  double-burner  preheater 

or  by  using  a  basket  fire.  It  is  sometimes  advisable 
to  construct  a  small  fire-brick  or  sheet-iron  furnace 
around  such  a  section  in  order  to  confine  the  heat  or 

('      ̂  
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FIG.  12.     WOODEN  PATTERNS  FOR  POURING  GATE.  RISER 
AND  HEATING  GATE  OF   MOLD.      THESE  ARE  L.\RGE 

ENOUGH  FOR  WELDS  UP  TO  5  x  7    IN.      LARGER 
WELDS   REQUIRE   PROPORTIONATELY 

LARGER   PATTERNS 

protect  other  parts  from  the  flame.     This,  however,  is 
done  only  at  the  time  of  preheating. 

With  the  parts  lined  up  and  proper  allowance  made 
for  contraction  they  are  ready  for  the  wax  mold. 

■e4 

  i'-9^' 

BOTTOH  FRAME 
ThroughTrough 

FIG.  13.     METHOD  EMPLOYED   IN  MAKING  WELDS   IN 
INACCESSIBLE   PLACES 

The  wax-pattern  molds  are  made  of  yellow  wax,  as  in- 
dicated in  the  illustration  of  a  typical  mold.  This  wax 

is  placed  in  a  pan  and  warmed  until  it  becomes  plastic 
or  else  melted  entirely  and  then  allowed  to  cool  until 
plastic.  This  wax  is  then  shaped  around  the  parts  to 
be  welded  in  the  form  of  a  collar  as  showm.  The  open- 

ing between  the  ends  should  also  be  filled  with  wax,  and 

it  is  necessary  to  provide  a  vent  hole  through  the  wax 
extending  from  the  location  of  the  heating  gate  to  the 
riser.  The  best  way  to  do  this  is  to  imbed  a  piece  of 
good  stout  twine  in  the  wax,  which  can  be  pulled  out 
after  the  pattern  is  formed. 

The  mold  box,  details  of  which  are  shown  in  Fig.  11, 
should  then  be  placed  in  position  and  securely  blocked 
up  so  that  all  weight  will  be  removed  from  the  sections 
to  be  welded. 

We  are  now  ready  for  the  molding  material.  This 
should  consist  of  one  part  fire  clay,  one  part  ground  fire 
brick  and  one  part  fire  sand.  This  is  used  for  the  facing 
of  the  mold  or  the  part  that  comes  in  contact  with  the 
Thermit  steel.  If  it  cannot  be  obtained  in  the  vicinity 
it  can  be  ordered  from  the  Thermit  company.  This 
material  should  be  well  riddled,  mixed  dry  and  then 
moistened  with  just  enough  water  so  that  it  will  pack 
well. 

In  ramming  up  the  mold  place  a  small  amount  of 

molding  material  in  the  box  and  ram  with  a  small  ram- 

pouRiHS  uri 

METHOD  EMPLOYED  IN  WELDING  LOCOMOTIVE 
FRAME  BROKEN  IN  LEG 

mer  around  the  edges  and  working  toward  the  center, 

keeping  the  mold  level,  and  raw,  hard.  Too  much  em- 
phasis cannot  be  laid  on  this  point,  for  in  the  construc- 

tion of  the  mold  depends  the  safety  of  the  entire  weld- 
ing operation.  See  to  it  that  the  material  is  well  rammed 

underneath  the  pattern.  There  should  be  a  wall  of 
molding  material  at  least  4  in.  thick  between  the  wax 
pattern  and  the  mold  box  at  all  points,  as  the  Thermit 
steel  is  intensely  hot  and  ample  material  must  be  pro- 

vided to  hold  it.  A  wooden  gate  pattern  for  the  pre- 
heating opening  should  be  set  at  the  lowest  point  of  the 

wax  pattern  and  leading  out  to  the  front  of  the  mold 
box,  where  an  opening  is  provided  for  it.  Where  the 
sections  to  be  welded  together  are  of  the  same  size  this 
preheating  gate  should  be  set  directly  in  the  middle  of 
the  lowest  part  of  the  wax  pattern  so  as  to  heat  both 
sides  of  the  frame  equally.  Sometimes,  however,  it 
is  necessary  to  weld  a  light  frame  section  to  a  heavier 
one,  in  which  case  the  preheating  opening  should  favor 
the  heavier  section,  which  v.rill  require  a  longer  time 
to  heat  than  the  light  section. 

With  the  preheating  gate  provided  for,  set  another 

wooden  gate  pattern  directly  above  it  and  one  inch  awa\- 
from  the  wax  pattern  and  have  it  properly  shaped  for 
the  pouring  gate.  Drawings  for  these  various  patterns 
are  shown  in  Fig.  12. 



February  13,  1919 Make  Reconstruction  Real  Construction 
287 

Be  sure  that  the  molding  material  is  well  rammed 

around  these  patterns  so  that  it  will'  not  "cut  out" 
under  the  blast  of  the  preheater. 

At  the  highest  point  of  the  wax  pattern  place  the 
riser  pattern.     If  there  is  more  than  one  high  point. 

L 
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Clack  here  or  here  toLineup 

14 

TABLE    IV. 

FIG.    14.      -METHOD   OF   PREVENTING   UNEQUAL   STRESSES   WHEN   WELDING 
LOCOMOTIVE   FRAMES    BROKEN    AT   VARIOUS   POINTS 

Fracture  Location  Remarks 
Zone  A*   Heat   zone  B  to  get    iT,    in.   expansion  and  hold  2   to  3   hours 

after    welding.      Preheater  or  baslcet  flre.* 
Zone  B*   Heat   zone   A   to  get    A    in.   expansion  and   hold   2   to  3  hours 

after    welding.      Preheater   or    basket    fire,* 
Zone  C,  CI   or  C2   Jack    ,'s    in.  at  C.   CI  or   C2  ;  keep  jack  in  place  2  to   3   hours 

after   welding    and    then    remove   entirely. 
Zone  D  or  Dl   Jack  /„    in.  at  D  or  Dl  :  keep  jack  in  place  2  to  3  hours  after 

welding   and   then   remove   entirely. 
Zone  E   Cut   out   unfractured  member  of  splice  to  clear  collar. 
♦When  heating  either  Zone  A  or  Zone  B  the  adjacent  pedestal  brace  or  braces 

should  be  put  in  place  before  commencing  to  heat  so  as  to  distribute  the  expansion 
and   not   upset   or   distort   the   leg. 

place  a  riser  pattern  over  each,  as  the  function  of  a 
riser  is  to  hold  a  supply  of  steel  which  will  remain 
liquid  for  a  considerable  period  of  time,  and  take  care 

of  all  shrinkage,  so  that  when  a  "pipe"  is  formed,  due 
to  shrinkage,  this  pipe  will  appear  in  the  riser  and  not 
in  the  weld.  Also  the  riser  acts  as  a  depository  for 
loose  sand  or  other  foreign  matter  that  may  be  washed 
into  it  by  the  Thermit  steel  in  passing  through  the  mold 
and  prevents  this  material  from  clogging  in  the  weld. 
It  sometimes  happens  that  welds  are  made  at  a  point 
where  a  wooden  riser  pattern  cannot  be  withdrawn  con- 

veniently. In  such  cases  a  piece  of  jacket-i»on  pipe  may 
be  used  and  left  in  the  mold  after  ramming  up.  The 
Thermit  steel  will  flow  into  this  opening  and  simply 
melt  the  iron  pipe  and  amalgamate  with  it. 

After  the  mold  is  all  rammed  up,  hollow  out  on  top 
so  as  to  form  a  basin  in  which  the  slag  may  collect  so  as 
not  to  overrun  the  mold  box.  Then  vent  the  mold  thor- 

oughly by  making  holes  with  a  vent  rod  made  from  8  to 

10  gage  steel  wire,  so  that  all  gases  in  the  liquid  metal 
will  have  a  chance  to  escape,  as  shown  in  the  typical 
mold.    This  is  important. 

Now  lightly  rap  the  gate,  riser  and  preheating  open- 
ing patterns  and  draw  them  out  carefully,  wiping  away 

any  loose  sand  that  might  tend  to  fall  into  the  holes. 

A  molder's  slick,  trowel  and  lifter  are  very  useful  in  this 
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connection.  Then  cover  the  various  openings  so  that 
nothing  will  fall  into  them  and  adjust  the  crucible  in 
position  with  the  bottom  about  three  inches  above  and 
directly  over  the  center  of  the  pouring  gate.  Where  this 
cannot  be  done,  construct  a  runner,  as  shown  in  Fig.  13, 

to  lead  the  steel  into  the  pouring  gate 
of  the  mold. 

The  mold  is  now  ready  for  preheat- 
ing.    Set  the  burner  of  the  preheater 

so  as  to  point  into  the  heating  gate  of 
the  mold  and  about  one  inch  from  the 

opening;  then  apply  the  blast.     It  is 
best   to  start  easily  at  first,   as  too 

much  of  a  blast  would  tend  to  "cut" 
the  mold.     The  wax  will   burn   out, 
leaving  a  perfect  mold  the  shape  of 
the  wax  pattern.    Keep  the  heat  going 
until  the  mold  is  thoroughly  dried  out 
and  the  parts  to  be  welded  are  brought 
up  to  a  good,  red,  workable  heat  such 
as  would  be  required  if  the  frame  was 
to  be  hammered. 

While  the  preheating  is  in  progress  the  charge  of 
Thermit  and  additions  should  be  placed  in  the  crucible, 
which  is  first  plugged  in  accordance  with  the  directions 
previously  given.    It  is  important  to  put  in  a  few  hand- 
fuls  of  Thermit  first  before  dumping  in  the  rest  of  the 
charge,    so   as   not   to    disturb   the   plugging   material. 
Mix  the  Thermit  charge  thoroughly  before  putting  in 

WELDING    PORTIONS    FOR    WELDING 
RECTANGULAR   SECTIONS 
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Section  ThroughThermitColIar 
This  Section  applies  to 
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FIG.   16.     METHOD   E.MPLOTED   IN  WELDING  LOCOMOTIVE 
FRAME  BROKEN  IN  JAW 

the  crucible.  No  ignition  powder  should  be  added  until 
the  Thermit  charge  is  ready  to  be  ignited.  If  the  Ther- 

mit charge  when  leveled  off  comes  closer  than  2  in.  to 
the  top  of  the  crucible  or  if  the  crucible  has  to  be  tipped 
slightly  it  is  best  to  build  up  the  crucible  by  means  of 
a  ring.  This  ring  should  be  less  in  diameter  than  top 
of  crucible  so  it  can  set  in  the  crucible  about  1  in. 

It  should  be  from  8'  to  10  in.  high  and  made  from  i-in. 
stock.     Lute  with  fire  clay  between  ring  and  crucible. 
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When  it  is  assured  that  the  frame  is  at  a  good  work- 
able heat  quickly  remove  the  preheater  and  direct  it 

down  the  riser  so  as  to  blow  out  any  sand  or  dirt  that 

may  be  in  the  mold.  If  the  riser  is  difficult  of  access  di- 
rect the  burner  down  the  pouring  gate.  Then  plug  the 

preheating  hole  with  a  piece  of  fire  brick  ground  to  fit  or 
an  iron  plug  inserted  as  shown  in  Fig.  10.  Back  this 
up  with  several  shovelfuls  of  molding  material  between 
the  mold  box  and  steel  plate  provided  for  the  purpose 
and  then  pack  the  sand  down  hard  with  a  rammer.  Thi.s 
will  prevent  any  possibility  of  the  Thermit  steel  run- 

ning out  through  the  preheating  opening.  All  heating 
apparatus  should  be  removed  to  a  safe  distance  while 
the  Thermit  reaction  is  in  progress. 

Place  one-half  teaspoonful  of  ignition  powder  on  top 
of  the  Thermit  in  the  crucible  (Thermit  will  not  ignite 
from  the  heat  of  the  preheater  and  the  reaction  cannot 
be  started  without  ignition  powder).  Ignite  this  with 
a  parlor  match,  applying  the  same  immediately  after 
striking,  or  else  ignite  with  a  red-hot  iron;  this  often 
is  the  easier  method.  It  is  important  that  ample  time 
be  allowed  for  the  completion  of  the  reaction  and  for  the 
entire  fusion  of  the  punchings,  which  are  mixed  with 
the  Thermit.  It  is  best  to  wait  at  least  35  sec.  before 

tapping  the  crucible.  This  is  accomplished  by 
knocking  up  the  tapping  pin  which  sets  in  the 
bottom  of  the  crucible,  using  for  the  purpose  the 
tapping  spade  or  a  flat  piece  of  iron  li  x  \  in.  by  4  ft. 

Hold  up  the  expansion  on  the  parts  with  a  jack  or 
preheater  until  the  metal  in  the  weld  has  set  and  shrink- 

age commences  to  set  in ;  then  remove  the  jack  or  shut 
off  the  heat.  This  should  be  usually  done  about  two  or 
three  hours  after  the  weld  is  made,  but  depends  largely 
on  the  size  of  the  section  and  length  of  preheating. 

The  mold  should  be  allowed  to  remain  in  place  as  long 
as  possible,  preferably  over  night,  so  as  to  anneal  the 
steel  in  the  weld.  In  no  case  should  it  be  disturbed 
for  at  least  six  hours  after  pouring. 

After  removing  the  mold,  drill  through  the  metal  left 
in  the  riser  and  pouring  gate  and  knock  these  sections 
off,  or  else  cut  them  off  with  an  oxyacetylene  torch. 

The  amount  of  Thermit  needed  for  welding  sections 
of  different  sizes  can  be  derived  from  Table  IV,  which 
contains  the  proper  proportions  of  manganese,  nickel 
and  punchings.  These  amounts  are  given  on  the  suj)- 
position  that  the  Thermit  collar  or  reinforcement  is 
made  in  accordance  with  the  dimensions  published  in 
the  table. 

It  is  better  practice,  however,  to  calculate  the  amount 
of  Thermit  needed  for  a  weld  from  the  weight  of  wax 
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FIG.    an.      FRAC-lTKl'; i.\    CROSSHEAD  CUT    OUT    FOR 
WELDING 

FIG.     17.       MKTHOD    OF     WKLDING     FRA.VIKS     BROKEN     IN 

SPI.IOK.      LOWER  DRAWING  SHOW'S  HOW  TO   DRIl.l. 
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used  in  the  pattern  and  it  is  advisable  anyway  to  make 
this  calculation  as  a  check. 

Where  the  quantity  of  Thermit  is  calculated  from  the 
wa.x  great  care  should  be  taken  to  see  that  the  entire 
space  which  is  to  be  filled  with  Thermit  steel  is  filled 
with  wax  so  that  not  only  the  collar  but  the  space  be- 

tween the  sections  is  filled  with  wax.  Then,  by  weigh- 
ing the  wax  before  and  after  the  completion  of  this  oper- 

ation, the  difference  will  be  the  quantity  of  wax  used, 
and  this  weight  in  pounds  multiplied  by  30  will  give  the 
proper  amount  of  railroad  Thermit  for  the  weld. 

It  is  recommended  that  railroad  Thermit  be  used  in 
all  cases,  as  it  is  ready  mixed  with  1  per  cent,  pure 

manganese,  i  per  cent,  nickel  shot  and  15  per  cent,  mild- 
steel  punchings.  This  has  been  found  to  give  the  best 
results  for  welding  wrought  iron  and  steel.  For  con- 

venience railroad  Thermit  is  supplied  in  waterproof 

paper  bags  holding  291  lb.  of  the  mixture,  so  that  one 
bag  to  the  pound  of  wax  is  sufficient  for  a  weld.     This 
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rule  provides  ample  Thermit  steel  not  only  for  the  weld 
proper,  but  also  for  the  pouring  gate  and  riser. 

In  case  the  user  has  only  plain  Thermit  on  hand  he 
should  then  allow  25  lb.  of  plain  Thermit  to  the  pound 
of  wax,  and  should  mix  with  this  amount  of  plain 
Thermit  1  per  cent,  pure  manganese,  Sj  per  cent,  nickel 

shot  and  15  .per  cent,  mild-.steel  punchings.  In  other 
words,  to  every  100  lb.  of  plain  Thermit  add  1  lb.  pure 
manganese,  10  oz.  nickel  shot  and  15  lb.  mild-steel 
punchings.  These  punchings  must  be  clean  and  free 
from  grease  or  dirt  of  any  kind  and  not  more  than  i; 
in.  in  diameter  by  i  in.  thick. 

These  rules  apply  only  to  welds  requiring  less  than 
300  lb.  of  Thermit.  For  welds  requiring  more  than 
300  lb.  of  Thermit  the  usual  mixture  takes  20  per  cent, 
mild-steel  punchings  with  the  other  additions  the  same. 
If  railroad  Thermit  is  used  add  3!  lb.  of  punchings  to 
each  bag.  In  special  cases  it  is  sometimes  advisable  to 
make  up  a  special  mixture  in  order  to  produce  a  Thermit 
steel  of  essentially  the  same  analysis  as  the  steel  in  the 
parts  to  be  welded.  Where  the  amount  of  Thermit  cal- 

culated comes  to  ten  bags  or  more,  one  of  these  bags 
may  be  dispensed  with;  that  is,  instead  of  using  ten 
bags  use  nine,  or  instead  of  using  20  bags  use  18,  and 

Section  Showing  Weld.Gotes  and  Risers 
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Side  Elevation 
Showing  Weld 

Section  Showing  Prepared 
Mold  in  a  Standard  Mold  Box 

FIG.    18. MOLD   FOR    WKI.DINO    MUD   RING.'^    WITHOUT 
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so  on,  as  the  smaller  percentage  of  metal  required  for 
gates  and  risers  makes  it  unnecessary  to  use  so  much 
of  the  mixed  Thermit. 

Where  it  is  desired  to  calculate  in  advance  the  amount 
of  Thermit  required  for  a  weld  it  is  first  necessary  to 
estimate  the  number  of  cubic  inches  in  the  space  to  be 
filled  with  Thermit  steel,  i.e.,  the  space  between  the  ends 
of  the  sections  to  be  welded  together  and  the  cubical 
contents  of  the  Thermit-steel  collar  or  reinforcement 

fused  around  the  weld.  Allow  :,'  lb.  of  railroad  Thermit 
to  the  cubic  inch,  and  this  will  be  sufficient  not  only 
for  the  weld  proper  but  will  provide  ample  metal  for 
pouring  gate  and  riser.  In  estimating  the  cubical  con- 

tents of  the  collar  the  simplest  method  is  to  multiply 
the  width  by  the  greatest  thickness  (i.e.,  the  thickness 
at  the  middle  part)  ;  then  multiply  this  product  by  0.7. 
This  will  give  the  average  area  of  the  cross-section  of 
the  collar.  If  this  is  then  multiplied  by  the  total  length 
of  the  collar  around  the  outside  of  the  frame  and  if  all 
measurements  are  taken  in  inches  the  result  will  be  the 
number  of  cubic  inches  in  the  collar. 
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FIG.    21. 
WELD  COMPLETED   AND  CROSSHEAD   IN 

SERVICE 

The  foregoing  directions  refer  to  the  general  run  of 
wrought-iron  or  steel  repairs,  but  with  only  slight 
variations  the  same  method  is  followed  for  locomotive- 
frame  work.  The  principal  difference  is  in  placing  the 
mold  or  allowing  for  contraction  in  various  members 
and  not  in  the  use  of  the  Thermit  itself.  In  order  to 
make  it  clear  where  stresses  are  liable  to  be  set  up  in 
a  locomotive  frame  the  diagram  shown  in  Fig.  14 
has  been  made.  By  a  careful  study  of  this  and  the  ap- 

plication of  the  principles  illustrated  a  welder  should 
be  able  to  figure  out  his  work  so  as  to  produce  satis- 

factory results. 
The  illustrations  will  be  of  assistance  in  planning 

the  work  on  various  parts  of  a  locomotive  frame.  Fig. 
15  .shows  how  to  place  the  mold  and  jacks  for  welding  a 
broken  frame  leg.  With  the  pouring  gate  and  risers  as 
indicated  they  permit  of  a  good  washing  action  for  the 
Thermit  steel,  so  that  any  slag  or  sand  that  might 
be  in  the  mold  will  be  carried  into  the  risers. 

Fig.  16  shows  how  to  weld  a  frame  broken  in  the 

jaw. 
Fig.  17  shows  how  to  weld  a  frame  broken  in  the 

splice.  In  this  it  is  best  in  making  the  repair  not  only 
to  weld  the  broken  sections  together,  but  also  to  cut  out 
a  piece  about  1  x  5  in.  of  the  unbroken  member,  so  the 
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FIG. WELD    ON    BROKEN     ROCKER    .SHAFT     BEFORK 
MACHINING 



290 AMERICAN     MACHINIST Vol.  50,  No.  7 

FIG.    23.      REPAIR   ON   BROKEN   GIUDE   YOKE 

Thermit  will  flow  entirely  around  the  broken  sections. 
By  making  the  repair  in  this  manner  a  good,  strong 
job  is  assured,  and  if  the  bolt  hole  is  welded  up  and 
the  two  members  welded  together  future  breakage  at 
these  particular  points  is  practically  eliminated. 

The  only  objection  that  can  be  raised  against  this 
practice  is  the  trouble  of  separating  the  members  in 
case  the  splice  is  to  be  removed  or  in  order  to  take  out 
or  renew  a  cylinder.  This  objection,  however,  is  not 
serious  because  it  is  only  necessary  to  drill  a  line  of 
small  holes  where  the  parts  are  welded  together  and 
the  member  can  then  be  removed.  When  replacing  it 
is  best  to  cut  a  keyway  where  the  frame  is  cut  out  and 
then  bolt  together  in  the  same  way  as  when  the  frames 
were  originally  assembled. 

Fig.  18  shows  how  to  weld  locomotive  mud  rings 
without  cutting  the  sheets.    This  method  has  proved  en- 

tirely satisfactory  and  many  such  welds  have  been  com- 
pleted and  are  giving  good  service. 

Fig.  19  is  that  of  a  finished  mud-ring  weld,  in  which 
the  sheets  are  not  cut. 

Fig.  20  shows  a  fracture  in  a  crosshead  cut  out  for welding. 

Fig.  21  shows  the  weld  completed  and  the  part  in 
service. 

Fig.  22  shows  a  weld  on  a  broken  locomotive  rocker 
shaft  before  machining. 

Fig.  23  shows  a  repair  on  a  broken  guide  yoke. 
Fig.  24  illustrates  two  welds  in  an  engine  splice. 

Fig.  25  is  a  repaired  driving-wheel  center. 
Fig.  26  shows  details  of  a  crucible  holder  for  frame 

welds. 

No  attempt  has  been  made  to  make  the  list  of  re- 
pairs on  locomotive  parts  complete,  but  enough  has  been 

shown  to  serve  as  a  guide  for  practically  everything 

that  is  apt  to  confront  the  practical  man.  For  super- 
heater work,  or  pipe  work  of  any  kind,  the  directions 

given  under  the  heading  of  pipe  welding  will  cover  all 
that  is  necessary. 

As  a  sort  of  recapitulation  of  the  foregoing  directions, 

it  will  be  well  to  keep  the  following  "don'ts"  in  mind 

:  ̂̂   -    -...„ ,    -A 

FIG.    24.      TWO   WELDS    IN    SPLICE    OF    FR.V.ME 

FIG.    2.j.      WELD    ON    DRIVING-WHEEL   CENTER 

when  getting  ready  for  all  locomotive  Thermit-weld- 

ing work. 
Don't  keep  your  material  and  appliances  in  a  damp 

place.  Better  store  them  all  in  a  good,  dry  room  under 

lock  and  key,  the  foreman  in  charge  of  the  Thermit 
work  to  have  the  key.  Better  still  construct  a  tool 

wagon  and  keep  all  Thermit  material  in  it. 
Don't  start  to  make  a  Thermit  weld  unless  you  have 

all  the  necessary  materials  and  appliances  and  the  latter 

in  good  condition. 
Don't  neglect  to  clean  the  frame  thoroughly.  Be  sure 

to  remove  all  the  grease,  paint,  etc.,  and  have  as  good 

clean  metal  as  possible  to  work  on. 

Don't  neglect  to  take  care  of  the  contraction  that  is 

bound  to  be  set  up  as  the  metal  in  the  weld  cools.  If 

this  cannot  be  allowed  for  by  spreading  the  sections 

with  a  jack  or  other  mechanical  means  heat  the  opDosite 
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unbroken  member  with  the  other  burner  of  a  double- 
burner  preheater  fitted  with  a  flaming-burner  attach- 

ment. If  this  is  not  available  hang  a  basket  fire  of 
charcoal  or  coke  about  the  unbroken  member  and  heat 
until  proper  expansion  is  obtained,  holding  up  the  heat 
for  two  or  three  hours  after  the  weld  is  poured.  It 

is  advisable  to  expand  the  frame  J,,  in.  on  the  average. 
Cut  out  the  frame  along  the  fracture  so  as  to  make  a 
clean  opening  1  in.  wide.  Proportion  your  wax  pat- 

tern to  the  size  of  the  frames  as  shovm  in  the  table. 

Don't  use  pin  grease  or  wood  in  place  of  wax  for  the 
collar.     Pin  grease  has  some  sulphur  in  it  and  we  all 
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FIG.    26.      DESIGN   FOR   CRUCIBLE   HOLDER    F'OR    LOCOMO- 
TIVE-FRAME   WELDS 

know  how  undesirable  the  presence  of  sulphur  is  in  iron 
or  steel.  Pin  grease  and  wood  of  course  burn  out  in 
the  preheating,  but  they  leave  a  carbon  deposit  that 
will  not  burn  off  but  will  bake  on. 

Don't  vary  the  dimensions  of  the  wax  collar.  Make 
collars  of  uniform  width  and  thickness  on  all  sides, 
thus  insuring  an  even  distribution  of  heat.  In  the 

case  of  welds  on  pedestal  legs  cutting  doviTi  the  thick- 
ness of  the  collar  is  poor  policy.  Remember  that  the 

weld  is  the  object  and  the  weld  will  not  be  perfect  if  the 
dimensions  of  the  collar  are  not  the  same  on  all  sides. 

Don't  moisten  the  molding  material  too  much.  Have 
it  damp  enough  to  bind  under  the  natural  pressure 
exerted  in  closing  the  hand. 

Don't  use  a  molding  material  that  runs  to  slag  in  the 
course  of  preheating;  if  it  will  not  stand  the  preheating 
torch  it  surely  will  break  down  to  slag,  as  the  Thermit 
steel  flows  into  it,  and  a  mixture  of  slag  and  steel  is 
not  at  all  desirable  and  furthest  from  a  perfect  weld. 

Don't  forget  to  support  the  frame  and  mold  box  by 
means  of  blocks  or  jacks,  as  the  weight  of  the  rammed 
mold  is  considerable  and  sag  the  frame. 

Don't  start  off  the  preheater  with  too  strong  a  blast. 
Take  it  easy  at  the  start  and  increase  the  air  and  gaso- 

line as  the  moisture  is  driven  out  of  the  molding  ma- 
terial. In  this  way  the  mold  will  not  be  cut  out  and 

a  clean-looking  job  will  be  the  result,  with  no  lumps. 

Don't  pour  the  Thermit  on  a  black-hot  frame ;  heat  it 
to  a  good  workable  heat. 

Don't  use  crude  or  fuel  oil  to  preheat  the  frames.  In 
starting  the  burner  of  a  heater  using  either,  carbon  is 
deposited  on  the  frame  and  prevents  a  good  weld.  Heat 
preferably  with  gasoline  and  compressed  air.  If  gaso- 

line is  forbidden  use  kerosene,  but  under  no  circum- 
stances use  crude  oil  or  fuel  oil. 

Don't  be  careless  in  plugging  the  crucible.  Careless 
plugging  results  in  premature  tapping,  and  this  latter 
might  lead  to  ugly  looking  or  defective  welds  due  to  the 
imperfect  separation  of  slag  and  steel. 

Don't  guess  how  much  Thermit  to  use.  Consult  the 
table  of  instructions  and  you  will  not  go  astray. 

Don't  use  anything  but  railroad  Thermit  for  welding 
a  steel  or  wrought-iron  section.  For  cast-iron  sections 
use  cast-iron  Thermit. 

Don't  add  the  ignition  powder  to  the  charge  in  the 
crucible  until  ready  to  start  the  reaction.  It  is  ad- 

visable to  suspend  the  crucible  in  place,  charged  with 
Thermit,  before  starting  to  preheat.  Everything  will 
then  be  ready  for  pouring  at  the  proper  time. 

Don't  tap  the  crucible  too  soon  after  starting  the  re- 
action. On  an  ordinary  frame  weld  taking  from  65  to 

100  lb.  of  Thermit  permit  35  to  40  sec.  to  elapse  be- 
tween starting  the  reaction  and  tapping  the  crucible. 

This  to  insure  good  separation  of  steel  and  slag. 

Don't  release  the  spreading  bar  or  jack  or  take  off 
heat  too  quickly  after  pouring.  It  is  best  to  hold  up 
the  expansion  for  two  to  three  hours  before  removing 
jack  or  shutting  off  heat. 

Don't  remove  the  mold  box  too  quickly  after  the  pour. 
Let  it  remain  in  place  over  night;  it  will  insure  the 
frame  cooling  off  slowly  and  naturally. 

Don't  forget  to  gather  up  all  the  materials  and  ap- 
pliances after  completing  the  work.  Take  them  to  the 

room  that  you  ought  to  have  for  the  storage  of  this 
material  and  it  will  be  at  hand  when  you  want  to  make 
use  of  it  again. 

Don't   get   excited — keep   cool. 
Don't  take  a  chance.  Be  sure  everything  is  right  as 

you  go  along.     There  is  no  such  thing  as  luck. 
Also  remember  that  the  riser  must  be  2  J  x  4  in.  at 

the  bottom  and  3  x  4i  in.  at  the  top  and  not  less  than 
14  in.  high  where  clearances  will  admit.  In  the  case  of 
welds  on  vertical  members  two  risers  should  be  used, 
but  their  total  capacity  need  not  be  greater  than  the 
riser  for  which  dimensions  have  been  given.  The 

pouring  gate  must  be  not  less  than  1  in.  in  diameter  at 
the  bottom,  1  i  in.  in  diameter  at  the  top  and  30  in.  long. 

Mold  boxes  should  be  made  of  i\-in.  sheet  iron,  allowing 
for  at  least  4  in.  of  molding  material  on  all  sides  of 

the  Thermit  steel. 

A  Remarkable  Feat  of  Engine 
Assembling 

Special  Correspondence 

The  triple-expansion  marine  engines  here  shown  were 
recently  assembled  in  record  time  at  the  Wetherill  shops 
of  the  Sun  Shipbuilding  Co.,  Chester,  Penn. 

Each  engine  weighs  about  400,000  lb.,  and  is  25  ft. 
high,  25  ft.  long  and  14  ft.  wide.  The  cylinders  are 
27  in.,  45i  in.  and  76  in.  respectively  in  diameter  by  51 
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in.  stroke,  operating  under  a  pressure  of  190  lb.  per 
-square  inch. 

The  work  of  assembling  was  started  one  morning  at 

10:30  o'clock.  The  components  of  the  engines,  such  as 
the  bedplates,  columns,  cylinders,  bearing  caps,  crank- 

shaft, rods,  etc.,  were  lying  on  the  floor  in  various  parts 
of  the  shop  just  where  they  had  been  dropped  when  the 
machine  and  floor  hands  had  finished  work  on  them. 

The  machine  and  hand  work  had  been  completed  on 
all  the  parts  except  the  piston  and  pump  rods.  These 
were  finished  with  the  exception  of  cutting  them  to 

length,  which  could  not  be  accomplished  until  the  cyl- 
inders were  in  place. 

By  12  noon  of  the  same  day  the  crankshafts  were  in 
place  and  all  the  bearing  caps  were  fitted  and  adjusted. 
Besides  this  all  the  housings,  except  two,  were  in  place 
and  bolted  down,  these  two  being  the  back  housing  on 
the  low-pressure  engine  of  the  one  set  and  the  front 
housing  on  the  high-pressure  engine  of  the  other  set. 

The  first  night  the  men  worked  overtime  till  10  p.m., 

by  which  time  all  the  connecting-rods  on  both  sets  of 
engines  and  all  the  valve  gears  were  in  place.  During 
the  first  day  there  were  two  lunch  periods. 

On  the  second  day  work  was  resumed  at  7:15  a.m., 
when  the  cylinders  were  placed,  and  as  each  one  of  them 
was  set  and  bolted  down  the  crank  under  it  was  turned 

to  top  position  so  that  the  length  of  the  pi.ston-rod  coul 
be  measured.    While  the  other  cylinders  were  being  .set 
the  piston-rods  were  turned  to  length.     For  this  work 
three  lathes  and  three  extra  men  were  used,  each  of  the 
men  doing  the  work  on  two  of  the  rods. 

The  valves  were  next  put  in  and  set,  and  the  han- 
dling, reversing  and  turning  gears  and  the  air  pump 

were  installed  and  the  latter  connected  up  with  the 
levers.     On  this  day  there  was  no  overtime. 

Work  was  begun  at  7:15  on  the  third  morning  and 
the  entire  work  of  assembling  both  engines  was  com- 

pleted by  5:45  p.m.  that  afternoon. 
The  total  time  consumed  in  assembling  the  two  sets 

of  engines  was  30  i  hours,  and  the  force  employed  on 
the  job,  exclusive  of  the  three  lathe  hands,  who  worked 
part  time  only,  was  15  men. 

During  practically  the  whole  of  the  time  the  usual 
routine  work  of  the  shop  was  carried  on  and  the  single 
traveling  crane  served  the  entire  shop. 

This  work  is  not  usually  accomplished  in  this  way, 
the  assembling  of  marine  engines  being  a  somewhat 
prolonged  series  of  operations,  depending  on  the  num- 

ber of  men  and  finished  parts  available,  but  as  a  basis 
for  comparison  under  ordinary  shop  conditions  and 
usage  three  weeks  would  not  be  considered  unreasonable 
to  assemble  each  of  these  engines. 

PAIR   OP  3000-HP.    TRrPT-E-EXPAXSlOX    MAKIXE   ENGINES    ASSEMBLED  BY   15    .MEN   IN   S'lJ    HOURS 
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Teaching  Thrift  Through  Thrift  Stamps By  LUTHER  D.  BURLINGAME 
Superintendent   Hiown   &  Sharpe   MBnufactuiinK   Co. 

The  sale  of  Liberty  bonds  and  stamps-  taught 
many  lessons  in  saving.  Whether  the  habit  of 

thrift  -is  to  become  permanent  largely  depends 
on  how  the  future  sales  are  handled.  The 

suggestive  value  of  Mr.  Burlingame's  article  is 
great  and  deserves  careful  study. 

DURING  the  war  employees  in  the  Industries 
have  learned  much  in  lessons  of  thrift,  but  now 
that  the  war  is  ended  there  is  great  danger  of 

a  reaction  and  a  return  to  old  habits,  especially  among 
those  who  have  previously  been  habitual  spenders.  Thii» 
danger  exists  even  where  .saving  has  been  fully  volun- 
tary  either  from  patriotic  motives  or  with  a  purpose 
of  laying  up  for  future  needs,  but  especially  where 
saving  has  been  somewhat  under  compulsion  due  to 
the  force  of  public  sentiment  or  pressure  from  shop- 
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PIG.    1.      MONTHLY    SALES    OF    WAR-SAVINGS    SOCIETIB.S. 
BROWN  &  SHARPE  MANUFACTURING  CO. 

mates  or  foremen.  There  is  a  prospect  that  unless 
rightly  guided  there  will  be  not  only  a  giving  up  of  the 
habit  of  saving,  but  of  going  to  the  other  extreme  and 
dissipating  what  has   already   been    saved. 

There  is  therefore  special  need  at  this  time  on  the 
part  of  those  having  the  interests  of  the  employees  of 

American  industries  at  heart  to  take  prompt  and  con- 
structive measures  to  conserve  what  has  proved  one  of 

the  greatest  assets  of  the  war — the  development  of 
thrift. 

In  the  critical  time  during  the  transition  from  war 
to  peace  an  index  of  whether  the  gains  in  thrift  which 
have  been  made  can  be  held  will  be  found  in  the  contin- 

uance of  interest  in  the  purchase  of  War-Savings  stamps 
of  the  issue  of  1919,  and  whatever  can  be  done  to  stimu- 

late such  an  interest  will  be  a  direct  factor  in  strength- 
ening the  fiber  of  our  national  economic  life.     The  or- 

ganizing and  maintaining  of  War-Savings  societies  in 
industrial  jJlants  can  be  an  important  aid  in  attaining 
the  desired  end. 

To  aid  those  manufacturers  who  seeing  this  need  are 
willing  to  do  their  part  to  meet  it,  but  who  have  not  as 
yet  worked  out  successful  methods  of  so  doing,  a  detailed 
account  of  a  plan  in  operation  at  the  works  of  the 
Brown  &  Sharpe  Manufacturing  Co.,  Providence,  R.  I,, 
is  here  given.  This  plan  has  brought  gratifying  results 
during  the  past  year. 

A  year  ago  when  the  sale  of  Thrift  stamps  was  first 
introduced  in  these  works  arrangements  were  made  to 
have  responsible  men  in  each  department  take  orders  and 
secure  stamps  for  the  employees  through  a  central  dis- 

tributing headquarters  in  the  cashier's  office.  To  in- 
form employees  of  this  plan  a  notice  pointing  out  the 

financial  advantages  of  this  form  of  investment  and 

appealing  to  the  workman's  patriotism  as  well  as  his 
self-interest  was  put  in  each  pay  envelope. 

With  about  7000  employees  this  brought  a  response 
of  but  a  few  hundred  dollars  a  week.  Even  this  was 
felt  at  the  time  to  be  a  fair  showing  as  compared  with 

BROWN  &  SHARPE  WAR  SAVINGS  SOCIETIES 

Afwr  this  week  the  amount  deducted  for  I.iberty  Bonds  will  be  $2.00  instead  ot 
$3.00  for  each  $50.00  Bond,  and  it  is  hoped  that  a  large  number  will  continue  to  save 
the  difference  by  investing  it,  or  at  least  part  of  it,  in  Thrift  Stamps.  You  can  also 
help  by  turning  your  Liberty  Bond  coupons  into  Thrift  Stamps.* 

Will  you  continue  to  help  by  organizing  or  joining  a  War  Savings  Society 
for  the  purpose  of  purchasing  Thrift  Stamps  regularly  each  week.' 

We  will  co-operate  in  the  organization  of  these  Societies  in  our  Works.  Let 
us  set  100%  membership  as  our  go.i!. 

,      ,„  ,„,.  BROWN  U  SHARPE  MFG.  CO. June  to,  1918. 

/  wiUjuiit.  a  limwii  4'  iSkariw  Wtir  Savings  Society  and  will 

purchase   .   Thrift  Stmii/is  pir  week,  at  i5  cants  eacli. 

Please    hand    this    when    signed    to   the    representative    m    your    Depsitment 

through  whom  War  Savings  and  Thrift  Stamps  are  now  being  purchased. 

BROWN  &  SHARPE  MFG.  CO. 

June  10.  I9IS. 

FIG.    ■>.      FRONT  AND   BACK   OF  SLIP   INCLOSED  IN   THE 

EMPLOYEES'  PAT  ENVELOPE 

what  other  shops  were  doing,  because  deductions  of  $3  a 
week  were  then  being  made  for  Liberty  bonds  from  the 
pay  envelopes  of  a  large  proportion  of  the  working 
force. 
When  in  March  the  payments  had  been  completed  on 

the  Second  Liberty  bonds  and  there  was  a  short  period 
before  the  next  bond  issue  was  floated,  a  second  appeal 
for  the  purchase  of  Thrift  stamps  was  made,  also 

through  the  pay  envelopes.  This  brought  a  slight  in- 

crease during  the  month,  as  is  shown  by  the^  graphic 
diagram.  Fig.  1,  but  the  results  still  showed  no  general 
response  and  indicated  a  Irck  of  vital  interest  in  this 
plan  of  saving  as  it  had  been  presented. 

The  purpose  of  this  article  is  not,  however,  to  de- 
scribe such  plans,  which  gave  at  best  only  small  returns, 

even  though  to  an  extent  paving  the  way  for  later  suc- 
cess, but  to  show  how  when  the  matter  was  really  taken 
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FIG.    5. CERTIFICATE   GIVEN    WINNING    CLUB   AND   PEN- 

NANT  AWARDED  WEEKLY 

up  in  earnest,  and  with  sufficient  attention  to  formulate 

and  carry  out  in  detail  a  comprehensive  plan,  the  returns 

at  once  jumped  to  more  than  20  times  what  had  pre- 
viously been  received,  putting  this  saving  system  on  a 

stable  basis,  which  has  since  shown  a  healthy  growth. 
It  is  believed  that  the  secret  of  success  lay  first  in 

arousing  individual  interest  through  personal  responsi- 
bility, and  second  in  exciting  a  keen  spirit  of  rivalry 

through  competition. 
In  order  to  bring  about  interest  through  a  feeling  of 

individual  responsibility  it  was  decided  to  organize 
War-Savings  societies,  each  having  a  comparatively 
small  number  of  members,  with  its  own  president  and 

secretary.  These  societies  were  grouped  so  that  mem- 
bers would  be  as  far  as  possible  in  the  same  department 

or  subdepartment.  In  some  cases  the  women  in  a  de- 
partment were  in  one  club  and  the  men  in  another. 

In  order  further  to  give  the  clubs  a  feeling  of  individ- 
uality and  permanence  certificates  were  filled  out,  each 

with  the  name  of  the  club  and  also  the  names  of  the  of- 
ficers, and  these  were  passepartcuted  with  a  glass  front 

and  eyelets  at  the  back  so  that  they  could  be  conveniently 
hung  in  plain  sight.  (One  of  these  certificates  is  shown 
above  the  pennant  in  Fig.  5.)  The  good  effect  of  these 
framed  certificates  was  at  once  evident,  as  they  formed 
a  rallying  point  of  interest  for  each  club  and  tended 

to  dignify  the  movement  and  shawr  that  it  was.  being 
taken  up  in  earnest. 

Each  of  the  clubs  selected  its.  own  name,  the  interest 
aroused  over  the  selection  of  these  names  being  the  first 
indication  of  real  enthusiasm  which  showed  itself  and 
it  is  believed  had  a  marked  influence  in  maMAg  the 
members  of  the  clubs  feel  a  personal  interest  in  their 
success  and  in  getting  them  thought  about  and  talked 

about  among  the  employees.  Some  of  the  striking- 
names  which  were  given  were:  "Victory,"  "100  Per  Cent. 
American,"  "Over  the  Top,"  "General  Foch,"  "Anti- 
Kultur,"  "Baby  Bond,"  "Kaiser's.  KoflSn,"  "On  to  Berlin," 
"Uncle  Sam's  Nieces,"  etc. 
Many  of  the  clubs  were  named  for  shopmates  in  the 

service  and  several  were  named  for  shopmates  whose 
lives  had  been  sacrificed  for  their  country.  With  such 
names  to  live  up  to  there  was  an  added  stimulus  for 
response  to  the  extent  of  sacrifice  in  turning  in  funds. 
The  division  into  clubs  with  a  comparatively  small 

number  of  members  secured  the  two  advantages  already 

pointed  out  as  essential  to  success— one  to  give  respon- 
sibility and  arouse  interest  by  having  a  large  number 

holding  official  positions;  the  other  organizing  homo- 
geneous units  for  purposes  of  rivalry. 

In  order  that  there  shall  be  the  least  interference  with 

regular  shop  work  it  is  important  to  have  as  the  officers 
of  the  clubs  those  whose  duties  will  not  be  seriously  in- 

terfered with  when  giving  time  to  this  work.  For  this 
reason  it  is  well  not  to  have  those  who  are  engaged  in 

production  work  as  officers,  especially  as  secretaries,  but 
subforemen,  department  clerks  and  even  messengers  can 
often  fill  these  offices  successfully.  In  most  cases  it  will 

be  found  advisable  for  foremen  or  officials  to  make  sug- 
gestions almost  equal  to  appointment  of  the  desired 

officers  that  the  clubs  may  be  started  and  carried  on  in 
harmony  with  the  shop  management.  If  this  is  done 
diplomatically,  however,  it  need  not  offset  the  advantages 
which  come  from  the  cultivation  of  a  feeling  of  respon- 

sibility on  the  part  of  these  officers. 

THRIFT-STAMP  CLUBS 
The  returns  show  that  there  will  be  a  very  large  in- 

crease in  the  amount  of  money  handled  each  week  for 
Thrift  stamps,  and  in  order  to  save  time  the  money  should 
be  placed  in  the  bag  or  envelope  sent  herewith  with  a  slip 
stating  the  amount,  and  this  can  be  exchanged  at  the 
office  tor  the  required  number  of  Thrift  stamps  without 
waiting  at  the  time  for  the  money  to  be  counted,  that 
being  left  until  a  later  time  when  it  will  cause  less  delay. 

The  secretaries  of  the  clubs  should  turn  in  their  money 
as  early  as  possible  each  Tuesday,  so  that  you  can  re- 

port to  Mr.  Blank  before  12  o'clock  the  number  of  stamps 
required  for  that  day.  When  you  receive  the  stamps 
they*  should  be  distributed  to  each  secretary,  who  in  turn 
will  give  thtm  to  the  men  in  his  club. 
We  send  herewith  a  number  of  cards  (Fig.  8)  for  dis- 

tribution to  secretaries  of  the  clubs  reporting  to  you.  so 
that  thev  can  keep  a  record  of  the  amounts  paid  in  each 
week  from  which  the  standing  of  the  clujis  can  be  se- 

cured at  anv  ime.  We  also  send  some  old  envelopes. 

the  larger  of  "which  can  be  used  for  keeping  the  secretari«« record  of  payments  and  the  smaller  tor  money  paid  tr bv  the  members.  ^  .         .         i. 

"We  have  100  per  cent,  cards  for  departments  where 
everv  employee  is  a  member  of  a  club,  and  will  be  plea.sed 
to  furnish  you  these  on  written  request.  The  foremen 

should  be  consulted  in  such  cases  in  order  to  avoid  mis- 
understanding as  to  which  are  100  per  cent,  departments. 

Whenever  a  member  of  a  club  is  transferred  to  another 
department  of  the  shop  his  name  should  be  transferred 
to  the  club  in  that  department  where  payments  can  be made   most   conveniently.  ,  ,  ..  ,.  _ 

Plea-e  see  that  this  information,  as  far  as  it  applies 

to  the' secretaries  of  the  clubs,  is  transmitted  to  them. 
^"  Brown  &  Sharpe  Mfg.  Co. 

June  18.  1918. 

FIG     3       FIRST    NOTICE    SENT    OUT    SUGGESTING    THE 

'    ORGANIZING    OF    WAR-SA^^XGS   SOCIETIES 
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WAR-SAVINGS  AND  THRIFT  STAMPS 
Mt.    (Adressed   to  aU   foremen): 

In  order  to  stimulate  a  further  interest  amons  oui 
employeeK  in  saving  by  the  purchase  of  War-Savings  and 
Thrift  stamps  it  is  desired  that  "WAR  SAVINGS  SOCIE- 
TIKS  he  org"anized  in  tlie  various  departments  throughout 
tlie  shop,  these  societies  to  consist  of  about  twenty  em- 

ployees each,  each  of  which  will  have  its  own  name  and 
elect  its  own  president  and  secretary,  and  the  members 
of  which  will  agree  to  purchase  one  or  more  Thrifi. 
stamps  each  week,  the  money  for  these  to  be  collected 
by  the  secretai-y  and  exchanged  for  Thrift  and  War- Savings  stamps  in  accordance  with  the  present  plan  or 
they  can  be  purchased  by  the  members  through  any  out- 
.side  source. 

After  the  pay  received  June  10  the  amount  deductec? 
for  Liberty  bonds  will  be  $2  instead  of  $3  for  each  $50 
bond,  and  it  is  hoped  that  those  paying  for  bonds  will 
as  far  as  possible  continue  to  save  the  difference  by  in- 
vestin.g  it,  or  at  least  a  part  of  it.  in  Thrift  stamns. 
Dividends  now  due  on  Second  Liberty  bonds,  and  those 
which  will  be  due  on  First  Liberty  bonds  June  15.  it  also 
turned  into  Thrift  stamps,  will  increase  the  earnings  from 
the  first  investment,  and  employees  should  be  encouraged 
to   use   their   coupons   in   this   way. 

In  order  to  assist  in  organizing  these  WAR  SAVINGS 
SOCIETIKS  you  are  a.sked  to  appoint  a  representative 
(preferably  the  one  who  now  handles  the  collections  for 
Thrift  stamps)  who  will  be  responsible  for  this  work 
in  your  department  under  your  supervision.  He  is  asked 
to  be  at  a  meeting  at  the  Apprentice  Building  on  Friday. 
May  Zl.  at  11  a.m.  in  order  to  be  instructed  as  to  the 
details  and  method  of  carrying  out  the  plan. 

The  leaflet  herewith  gives  .some  general  information. 
There  will  be  a  charter,  certificate  of  membership,  pins 
to  be  worn  by  the  members  and  other  features  which 
should  appeal  to  workmen  and  tend  to  create  a  spirit 
of  interest  and  rivalry.  It  is  hoped  that  full  cooperation 
will  be  given  by  the  foremen  themselves  becoming  mem- 

bers and  striving  to  have  as  far  as  possible  every  employee 
enroll  in  one  of  these  societies. 
May  28,  1918. 

Brown  &   Sharpe   Mfg.   Co. 

FIG.    4. INSTRUCTIONS    TO    REPRESENTATIVES    AS    TO 
THEIR    DEALINGS    WITH    THE    CLUBS 

The  plan  for  organizing  the  clubs  was  launched  by  in- 
closing slips  as  per  Fig.  2  in  the  pay  envelopes.  The 

representative  referred  to  in  these  pay-envelope  slips 
had  been  appointed  by  the  foreman  of  each  department, 
a  notice  (Fig.  3)  having  previously  been  sent  to  the 
foreman. 

After  the  appointment  of  these  representatives,  and 

after  a  meeting  for  organization,  they  were  sent  a  spe- 
cial notice,  Fig.  4,  explaining  in  some  detail  the  methods 

to  be  followed.  Following  the  sending  out  of  the  notices 

in  the  pay  envelopes  the  representatives  made  a  thor- 
ough canvass  for  membership  of  the  employees  in  their 

department  who  had  not  already  joined.  This  materially 
added  to  the  number  subscribing.  It  may  be  noted  that 
a  personal  canvass  always  has  a  much  greater  value 
than  either  bulletin-board  notices  or  those  distributed 

through  the  pay  envelope.  It  has  been  recently  esti- 
mated by  authorities  on  the  subject,  after  comparing 

savings-banks  deposits  which  are  not  solicited  with 
forms  of  investment  and  deposit  which  are  solicited,  that 

"personally  solicited  thrift  increases  35  times  as  fast 
as  unsolicited  thrift,"  and  experience  in  connection  with 
shop  insurance  and  investments  seems  to  confirm  this 
view. 

Even  with  such  personal  solicitation  on  the  part  of 
the  representatives  the  percentage  of  membership  in 
some  departments  was  still  below  what  it  was  thought 
might  be  obtained.  In  order  to  still  further  increase 
the  interest  a  spirit  of  rivalry  was  aroused  by  means 
of  competition  between  the  departments.  This  was  done 
by  posting  on  the  bulletin  board  throughout  the  shop 
the  percentages  of  employees  of  each  department  who 
had  become  members  of  the  War-Savings  societies.  The 
departments  having  100  per  cent,  membership  were  fur- 

ther recognized  by  having  special  certificates  to  that 
effect  posted  in  prominent  places.     It  was  thus  made 

evident  which  departments  had  made  a  good  showing, 

and  which  were  lagging,  and  both  foreman  and  work- 
men in  the  lagging  department  were  pressed  to  bring 

their  department  up  to  a  better  showing. 
At  this  time  competition  was  started  between  the 

various  clubs  by  the  offer  of  pennants,  shown  in  Fig. 
5,  the  competition  being  between  comparatively  small 
groups  of  clubs  such  as  between  each  group  of  clubs 
in  the  same  department  or  in  the  same  building,  or 
where  some  other  natural  division  grouped  ten  or  so  of 
the  clubs  together.  It  is  believed  that  this  was  one  of 
the  greatest  incentives  in  arousing  a  real  spirit  of  in- 

terest and  of  competition  among  the  clubs. 

Pennants  Inexpensive 

These  pennants  were  inexpensive,  costing  less  than 
$1  each.  There  are  about  35  of  them  in  competition 
among  the  246  clubs  grouped  as  already  pointed  out. 
They  are  made  in  bright  colors,  with  small  silk  Ameri- 

can flags  fastened  at  the  top,  the  lettering  being  sten- 
ciled on  cambric  and  having  one  of  the  War-Savings 

societies'  buttons  pinned  within  the  circle.  It  is,  how- 
ever, the  sentiment  and  not  the  intrinsic  value  of  the 

pennant  which  counts,  and  it  is  believed  that  they  have 
proved  their  value  to  the  extent  of  bringing  in  thou- 

sands of  dollars  in  investments  each  week,  which  would 
not  otherwise  have  been  received.  This  was  due  to  the 
interest  and  spirit  of  rivalry  they  have  aroused,  and 
after  months  of  use  the  competition  has  not  grown  to 
be  an  old  story  and  lagged,  but  still  remains  keen  as 
to  which  department  will  hold  the  pennant  for  the  com- 

ing week. 
The  conditions  of  competition  for  these  pennants  are 

FIG.    6.      SILVER   CUP   AWARDED   TO    DEPARTMENT    WITH 
THE  HIGHEST  STANDING 
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THRIFT  STAMP 
CUf 

CONTEST. 

STANDING  OP  DEPARTMENTS   FOR SEPTB-jBEE, _FiaUHED_ 

0N_4 

HANDI.CAP  BASIS. HAROKNING   ROOM. yiNNER TOR  SePTEMBFR. 

( SKPT. AMT.    PER 

MEMBER- 
TOTAL IfEEK  PER 

DEPT.               SHIP. 
AMT. 

MEMBER. RATING 

•#1 Engineering. .100 $890. Oh $13.91 
1.891 

Hardening   100 S06B.7] 
4.95 1.328 Mfg. Grind. SIsoh..   74 3119.37 
2.63 

1.024 Gehr  Dept        99 1361.19 
1.97 

.816 
mil.Meohlne   87 1949.40 1.34 

.772 

#1   Draft     98 573.69 

1.82 

.747 

•Industrial.-.,     lo'o 
105.00 

'2.02 

.744 

Small  Tool         »S 261i.22 
.97 

.743 Foundry....,             88 1582.43 1.10 

.717 

Total  Nusiber  of  Clubs,  246. 
Total  Average  Membership,  5,664. 
Total  Amount  Received,   $26,^44.71 

Oct.  S,  1918. 
*Not  competing. 

Pin. MONTHLY KKCOKD    OF    STA.\T)Ii\'(>    OF    VARIOUS 
DRPARTMRXT.S 

outlined  in  the  following  notice,  which  was  sent  to  the 

foreman,  showing  that  here  again  "home  rule"  and  re- 
.sponsibility  were  encouraged.  In  order  to  stimulate 
personal  interest  each  department  determined  in  detail 
its  own  conditions  of  competition.  The  notice  reads: 
Mr   

The  pennant  sent  herewith  is  the  one  to  be  awarded  from 
week  to  week  to  the  society  in  your  department  having  the 
highest  rating  or  standing.  It  is  suggested  that  it  be  hung 
directly  under  the  certificate  of  the  society  winning  it  for 
the  week. 

While  the  method  of  figuring  the  rating  and  of  awarding 
the  pennant  is  left  with  you  and  your  representative  it  is 
recommended  that  the  rating  be  based  on  the  Tuesday  re- 

turns of  each  society,  thus  encouraging  prompt  payments 
on  the  part  of  the  members. 

If  two  societies  have  all  or  an  equal  number  paid  up  in 
full,  advance  or  over  payments  can  be  counted  as  determin- 

ing the  winner  for  the  week. 
The  following  are  the  societies  that  are  to  compete  in  your 

department: 

In  case  some  of  these  are  under  other  foremen  and  rep- 
resentatives the  Industrial  Department  will  aid  in  arranging 

for  the  contests. 
Brown  &  Sharpe  Mfg.  Co. 

June  25,  1918. 

An  illustration  of  the  method  of  working  out  rules  in 
local  departments  is  shown  by  the  following  seven  rules 

adopted  by  the  grinding  department  for  the  pennant 
competition  among   its  eleven  clubs. 

1.  Only  100  per  cent,  clubs  eligible  for  pennant. 
2.  For  Day  Men — All  orders  for  the  following  week  must  be 

in  before  6  p.m.  of  the  Thursday  previous. 
For  Night  Men — All  orders  for  the  following  week  must 
be  in  before  7  a.m.  of  the  Friday  previous. 

3.  All  Thrift-Stamp  books  to  be  exchanged  for  War-Savings 
stamps  to  be  turned  in  Wednesdays,  and  balance  over  four 
dollars   ($4)   to  count  for  week  following. 

4.  All  orders  to  be  sent  in  sealed  envelope  with  name  of  club 

and  secretary's  name  only  written  on  the  outside. 
5.  Envelopes  to  be  opened  only  when  witnessed  by  foreman 

of  department  or  whom  he  may  appoint. 
6.  The  largest  order  when  paid  for  on  Tuesdays  decides  the 

winner. 

7.  Any  infraction  of  these  rules  will  cause  the  pennant  to  be 
forfeited  to  next  highest  club. 

The  stimulating  influence  of  this  local  competition 
for  pennants  during  the  months  of  June  and  July  is 
shown  in  the  chart.  Fig.  1.     In  the  month  of  August, 

FIG.  9. B.\X.\ER  GIVEN'  WINNING  CLUB  IN  MONTHLY 
STATE  CONTEST 

1     June              July                       Aug.               Sept. 
1  181251     21    9|16|  231301     61  13|  201  27|     31  101  171  24 
1 — 1 — r  — f  — |— |— 1 — r — 1 — ,— 1  —]  — |— |— 1  — 

No.   of  Erap.  1   •   !  -4  _l_l       l_l_l   l_l   |_l_'_l   No.    nr  Mnrn.  i        1        1        1        1        1        1        1        1        1       1        1        1        1       1 

Amt.    P19.I..  1   1   1   !    1   1   1   '   1   '   1   1   '   1   1   
imt,.   .Rao...      1   1   1  _J  _l_l   1   1   1—1   1   l_l   1   

BaUns...    .    _l   1   1  _l  _l   l_l   l_l_l   l_l_l   l_ 
'       1      Got.                        Nov.                   Dee. 
j     il    8|15|22I29I    5I12I1SI26I    31101  17|  241  3ll 
1       1       1       1       1       1       1       1      1       1       1       1       III 

No.   of  Emp.  1       1       1       1       1       1       1       1       t    ,1      1       1      1       1      1 

No.   of  Mem.  I   ]   1   1   1   1   1   l_l   1   1   1   1   1   ' 
Amt,.   PtBH..  1   ,    I       1       1       1       1       1       1       1       1      1       1       1       1      1 
Aint,    Ro'l,  ,      j        1        i        1        1        1        1        1        1        1       1        1        1        1  ,     1 

R»t.1n:r.           .    1        1        1        1        1        I        1         1        1        1        1        1        1.,     1        1 

FIG.  8.     CARD  SHOWING  STANDING  OF  CLUBS  EACH  WEEK 

when  the  shop  shut  down  for  its  annual  vacation  week, 
there  followed  a  reduction,  as  would  be  expected;  but 
after  vacation  a  new  form  of  competition  was  in  full 
swing,  this  being  a  competition  between  departments 
for  a  silver  cup  (Fig.  6)  offered  by  the  company  for  the 
department  in  the  shop  having  the  best  standing. 

The  chart.  Fig.  1,  shows  how  this  competition,  to- 
gether with  competition  for  banners  offered  by  the  state 

committee,  increased  sales  until  the  time  of  the  Fourth 
Liberty  loan,  when  with  the  emphasis  placed  on  that 
form  of  saving  the  investment  in  Thrift  and  War-Sav- 

ings stamps  naturally   dropped.      Still   later   when  the 
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armistice  was  signed  the  stopping  of  overtime  and  night 
work  brought  a  still  further  reduction,  all  of  which  are 
graphically  shown. 

A  committee  was  appointed  to  arrange  for  the  cup 
competition  and  handicap  rules  were  announced,  so  as 
to  be  fair  for  large  and  small  departments.  To  main- 

tain the  interest  additional  rivalry  was  encouraged  by 
having  the  cup  held  each  month  by  the  department  win- 

ning it  the  previous  month.  Notices  were  posted  on  the 
bulletin  boards  announcing  the  standing  of  the  depart- 

ments at  the  end  of  each  month  (Fig.  7). 
The  collection,  counting  and  handling  of  five  or  six 

thousand  dollars  a  week,  besides  the  exchange  of  Thrift 

stamps  for  War-Savings  stamps  and  the  distribution  of 
these  stamps  to  more  than  five  thousand  members  of 
the  clubs,  required  thorough  systematizing  in  order  that 
it  might  not  become  a  burden.  As  the  plan  was  worked 
out  in  practice  various  measures  were  taken  in  order 
to  reduce  unnecessary  work.  Some  of  these  measures 
are  explained  in  the  following  notice  sent  out  to  the  rep- 

resentatives : 

Mr   
In  order  to  simplify  as  far  as  possible  the  work  of  col- 

lections from  members  of  the  War-Savings  societies  it  is 
proposed  to  carry  out  a  plan  by  which  the  stamps  can  be 
delivered  to  members  of  the  clubs  when  they  pay  the  money. 

A  requisition,  as  per  sample  herewith,  for  the  stamps 
which  it  is  expected  will  be  required  the  following  week 
should  be  sent  to  the  paymaster  at  the  general  office  on  or 
before  9  a.m.  Friday  of  each  week.  Stamps  will  then  be 
secured  and  will  be  delivered  to  you  early  Tuesday  morning 
and  through  you  as  representative  in  your  department  to 
the  secretaries  of  the  clubs  (if  there  are  several)  who  can 
then  collect  from  the  men. 

Collections  should  be  made  so  as  to  turn  in  the  completed 
account  with  the  money,  including  any  stamps  which  are 
left  over,  on  Tuesday  before  5  p.m. 

If  there  is  any  considerable  amount  of  money  to  be  held 
over  the  noontime  this  can  be  deposited  in  the  office  safe  in 
the  bag  you  have  had  provided  and  the  money  collected  in 
the  afternoon  can  be  added  to  this  amount  when  settling. 

Any  stamps  which  are  wanted  other  days  than  on  Tues- 
day can  be  secured  as  heretofore  at  the  designated  hour 

in  the  afternoon.  This  plan  should  be  put  into  operation 
so  that  the  first  requisition  will  be  handed  in  by  you  before 
9  a.m.  Friday  of  this  week. 

Browne  &  Sharpe  Mfg.  Co. 
June  20,  1918. 

In  order  to  have  a  complete  record  from  which  the 
standing  of  each  department  can  be  figured,  entries  are 

made  of  each  club's  standing  on  cards  (Fig.  8)  and  from 
these  the  required  data  are  obtained. 

Beginning  in  September  further  competition  was 
stimulated  by  the  offering  on  the  part  of  the  State  Di- 

rector of  awards  for  the  highest  subscriptions  per  mem- 

ber in  clubs  throughout  the  state,  and  of  "Distinguished 
Service"  ribbons  for  individual  members  of  clubs  mak- 

ing the  greatest  personal  sacrifice  in  purchasing  Thrift 
stamps.  The  club  awards  were  in  the  form  of  silk  ban- 

ners (Fig.  9),  and  the  great  degree  of  interest  which 
had  been  aroused  among  the  246  clubs  at  the  works  of 
the  Brown  &  Sharpe  Manufacturing  Co.  is  shown  by  the 
fact  that  in  the  month  of  September  10  out  of  the  25 
awards  to  societies  in  the  state  came  to  Brown  &  Sharpe 
clubs,  and  even  a  larger  number  in  the  month  of  Octo- 

ber (the  last  as  yet  reported). 
The  form  of  report  rendered  to  state  headquarters  by 

the  secretary  of  each  society  in  this  competition  is 
shown  in  Fig.  10. 

MONTH  or  DECElUeR,   1»18. 

Soel.ty  tlwne    ,»,.  of  B««l»rj 
"•'''■    rorsnoa   

Aotual  Money  recoivad  ab  B.  &  S.         |   , 

■    ■   valuo  of  outside  purohaaaa   $   
Total  «aounl      $   , 

Amount  per  Member  per  Month  )   

Total  Nu-nber  of  »«r  Suvin^a  aiomps  purchtmo^  .it  B.  1  S   

Speotal  oases,  "rndlvldual  oaklng  graaleel  Saorlflo«»  for 
Distinguished  Service  nibbon. 

£eor>itnry. 

FIG.    10.      FORM   OF   MONTHLY   REPORT   TO   STATK 
HEADQUARTERS 

To  show  the  amount  of  thought  which  was  given  and 
interest  which  was  aroused  among  workmen  in  these 
various  contests  a  cartoon,  which  was  made  by  a  mem- 

ber of  one  of  the  clubs,  is  here  reproduced  (Fig.  11). 
This  shows  a  circus  striker,  with  the  names  and  relative 
standing  of  the  11  clubs  in  the  cartoonist's  depart- 

ment indicated  on  the  backboard,  with  one  of  the  work- 
men who  had  invested  $126  in  one  week,  represented 

as  wielding  the  beetle,  ready  to  give  the  Kaiser  (pic- 
tured as  the  striking  block)  a  finishing  blow.  The  fore- 

man of  the  department  is  shown  in  the  upper  right- 
hand  corner  holding  up  the  prize  silver  cup  and  encour- 

aging his  men  to  strive  to  secure  it.  At  the  right  is 
shown  a  workman  who  held  out  against  joining  a  club 

until  the  last,  but  eventually  "surrendered" — "Kame- 
rad."  At  the  left  one  of  the  workmen  is  pictured  as 
selling  his  automobile  to  invest  in  War-Savings  stamps, 
and  telling  one  of  the  "boys"  whom  he  has  previously taken  home  in  his  machine  at  noontime  that  hereafter 
he  will  have  to  walk. 

Where  the  workmen  show  such  a  spirit  of  interest  as 

mEU  TU\ 

WELLGIGGSR  YOuWlLLHAVE 

7.9^^^^!^  ̂ «ME  NOOM-TIMES 

HERE  GOES  «Y  MAXWELL 

IWflNTTt)  CONGRATULATE  "TOU 'Jackson"for  the  EXCELLEMT 
WAY  "fDU  AND  Nt)UR  CLUB  Ant 

DOING  ITJuR  OIT  FOR   OUR 

COUNTRY 

^ 

L)a^  KIAMgp 

FIG.   11. CARTOON  BY  AN   EMPLOYEE    WHICH    LIVENEHi 
UP   THE    CONTEST 
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is  indicated  by  this  cartoon  the  project  which  they  are 
undertaking  is  bound  to  succeed.  The  results  are  far 
more  satisfactory  to  the  employees  themselves  and  in 
their  relations  to  the  company  than  if  pressure  were 
brought  to  bear,  which  would  make  them  feel  that  they 
were  being  forced. 

It  is  believed  that  important  results  have  been  reached 
through  War-Savings  societies  in  addition  to  the  mere 
saving  of  money,  these  results  being  in  the  cultivation 
of  thrift  and  the  development  of  an  esprit  de  corps; 

thrift  in  that  employees  are  taking  a  more  personal  in- 
terest in  saving,  because  by  this  method  they  see  the  re- 

sults visualize  and  grow  more  tangibly  under  their  eyes 
than  by  other  methods ;  esprit  de  corps  in  that  there  has 
been  developed  a  sense  of  team  work  and  department 
spirit,  with  an  ambition  to  stand  well  or  excel,  thus 
developing  a  feeling  of  responsibility  on  the  part  of 
those  conducting  and  aiding  the  local  clubs. 

The  1919  issue  of  War-Savings  stamps  can  through 
the  aid  of  employers  be  made  an  increasingly  popular 
form  of  investment  for  factory  workers.  With  such  help 
on  the  part  of  the  employers  during  the  coming  year 
this  plan  of  saving  should  become  so  well  established 

and  of  such  recognized  value  that  it  will  be  made  per- 
manent by  the  Government  as  a  part  of  our  industrial 

life  because  of  being  the  best  means  so  far  devised  to 
make  saving  easy  and  popular  with  small  investors. 

Jottings  of  a  Journeyman 
By  F.  L.  Ess. 

"Speaking  of  Garabed,"  said  the  boss  to  me  one  day, 
"reminds  me  of  an  experience  I  had  in  the  old  bicycle 
days  before  the  automobile  was  invented. 

"One  day  when  I  was  out  a  woman  came  into  the 
shop  with  an  idea  on  bicycles  which  she  thought  would 
be  a  great  thing  and  which  she  wanted  developed.  She 
was  accompanied  by  a  man  who  was  to  pay  the  bills. 

"She  had  been  sent  in  by  the  proprietor  of  a  neigh- 
boring shop  where  we  had  had  work  done;  in  fact  he 

came  in  with  her  himself  to  introduce  her  to  me,  a  favor 
which  she  seemed  to  greatly  appreciate.  He  said  that 
he  was  too  busy  himself  to  do  the  work  for  her. 
(Strange  how  busy  people  can  be  sometimes.) 

"The  lady's  idea  was  to  have  the  weight  of  the  rider 
drive  the  bicycle  ahead  by  some  sort  of  mechanism  to 
be  operated  by  a  falling  seat,  each  descent  driving  the 
bicycle  ahead  about  four  hundred  feet.  During  the 
latter  part  of  the  descent  the  weight  of  the  rider  was  to 
compress  a  spring  which  on  being  released  at  the  last 
moment  was  to  throw  him  up  to  the  starting  point 
again,  when  he  would  be  ready  for  another  four  hundred 
feet.  She  said  that  she  did  not  believe  in  perpetual 
motion,  but  thought  her  idea  had  something  in  it  worth 
while.  The  foreman  was  not  greatly  impressed  witK 
the  idea,  but  did  not  like  to  take  the  responsibility  of 
turning  her  down,  so  he  sort  of  kept  her  on  the  string 
until  I  came  in. 

"Perhaps  I  was  rather  more  abrupt  with  her  than  I 
should  have  been  had  my  chivalrous  instincts  been 

stronger,  but  the  idea  of  the  machine's  giving  the 
rider  a  shoot  in  the  stern  to  start  him  on  his  new  de- 

scent was  a  little  too  much  for  me. 

"The  woman  seemed  to  take  my  rebuff  a  good  deal  to 

heart  and  I  never  saw  her  afterward,  but  the  funny 
part  of  the  whole  business  to  my  mind  was  that  Jones, 
the  proprietor  of  the  neighboring  shop,  came  in  the 
next  day  and  gave  me  a  regular  call-down  for  what  I 
had   done. 

"  'You  don't  want,'  he  said,  'to  tell  people  right  out 
that  their  ideas  are  no  good  even  though  you  may  know 
that  they  are  not.  You  want  to  sort  of  lead  them  on 
and  let  them  think  that  they  have  got  something  worth 

while.     It  makes  business  good.' 
"The  morality  of  this  sort  of  policy  did  not  impress 

me  much  more  favorably  than  the  woman's  bicycle  idea 
had  done,  but  as  he  was  considerably  older  than  I,  I 
did  not  say  much. 

"I  have  since  wondered  though,"  the  boss  continued, 
"just  how  far  one  should  go  in  either  criticising  or  ap- 

proving  a   customer's    ideas.      I    have   had    customers 

whose  ideas  seemed  good  but  which  afterward  proved 
worthless.  One  such  case  in  particular  I  have  in  mind 
where  for  the  sake  of  the  business  which  I  thought  it 

might  bring  me  I  made  certain  suggestions  to  a  cus- 
tomer in  the  way  of  perfecting  his  invention,  which  he 

adopted,  but  though  my  improvements  were  in  them- 
selves all  right  the  thing  as  a  whole  was  no  good,  and 

the  man  was  out  perhaps  a  thousand  dollars,  for  which 
I  felt  in  part  at  least  to  blame. 

"At  other  times  I  have  had  customers  whose  ideas 
seemed  so  poor  that  I  made  free  to  criticise  them,  with 
the  result  that  they  were  offended  and  took  their  work 
elsewhere  and  showed  that  they  knew  what  they  were 
about  by  making  good. 

"So  on  the  whole,"  the  boss  continued,  "I  have  given 

up  either  approving  or  criticising  customers'  ideas  and 
confine  my  suggestions  wholly  to  details  of  construc- 

tion. But  when  it  comes  to  anything  savoring  of  per- 
petual motion  I  want  the  man  to  have  his  drawings 

fully  made." 
Tracing  by  Transmitted  Light 

By  G.  E.  Michaels 

Having  occasion  recently  to  work  up  data  from  some 
old  blueprints  that  were  so  faint  as  to  be  untraceable  I 
rigged  up  a  transparent  topped  table  by  making  a 
wooden  frame  on  top  of  an  ordinary  table  and  setting  in 
the  glass  from  a  blueprint  frame.  There  was  space 

enous'h  between  glass  and  table  top  to  introduce  an  elec- 
tric lamp  which  could  be  moved  about  as  desired. 

Stretching  the  faded  blueprint  face  down  over  the 
glass,  the  tracing  cloth  on  top  of  it,  and  working  by 
transmitted  light,  the  tracing  was  an  easy  and  expe- 

ditious job. 
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y^ana/actunng  t/ie 
Caterpi7/ar  Tractor 

F/'ank  A.Stanley 

THE  cyli
nders  of  the 

"Caterpillar"  tractor 
engines  built  by  the 

Holt  Manufacturin
g  

Co. 
in  its  Stockton  plant  are 
bored  and  faced  in  the 

manner  indicated  in  Fig. 

50,  where  a  6i-in.  cylinder 

for  a  75-hp.  motor  is  il- 
lustrated in  place  in  a  bor- 

ing mill  with  the  cutter 

head  and  facing  arm  in 
operation.  Four  of  these 

cylinders  are  required  for 
each  motor,  and  they  are 
therefore  manufactured 

in  very  large  numbers. 

The  length  of  bore  proper 

in  this  size  of  cylinder  is 
12  in.  and  the  counterbore 

is  24  in.  deep,  so  that  the 
total  length  of  machined 

surface  through  the  cast- 
ing is  14J  in.  The  high 

and  low  dimensions  to  which  the 

IS    held    are     respectively     6.488    in. 

VI,    Cylinders,  Pistons  and  Crankshafts 
Thla  article  describes  and  illustrates  the  boring  of  cylinders 
with  cutters  that  are  remarkably  long  lived  and  that  hold 
the  bore  to  dimensions  within  very  close  limits  so  that 
subsequent  grinding  operations  are  accomplished  with 
facility.  The  turning  and  grinding  of  cylinders,  pistons, 
pins    and    crankshafts    are    also    described    in    this    article. 

FIG.   50.      BORING  THE   CYLINDERS 

cylinder  boring 
and  6.483  in., 

leaving  from  0.015  to  0.020  in.  for  grinding,  the  five- 
thousandths  limit  of  accuracy  in  the  boring  process  be- 

ing reduced  in  the  grinding  to  a  limit  of  one  thousandth 
inch  only.  The  figures  for  the  latter  are  as  noted  in  Fig. 
51,  6.504  and  6.503  inches. 

The  boring  machine  is  fitted  with  fixtures  that  enable 
the  cylinders  to  be  set  quickly  in  place  for  machining 

and  which,  from  being  so,  grip  the  work  so  as  to  pre- 
vent distortion  of  the  castings.  The  boring  spindle 

for  the  cutter  heads  also  carries  the  facing  arm  for  the 
bottom  flange  of  the  cylinder  and  the  facing  tool  is 

operated  simultaneously  with  the  cutters  for  either  bor- 
ing or  counterboring  the  casting. 

The  facing  tool  is  seen  in  operation  in  Fig.  50,  and 
the  manner  in  whidi  it  is  operated  by  star  feed  is 
apparent. 

The  boring  heads  for 
this  work  are  generally 

of  Stellite  blades  inserted 

in  suitable  bodies,  al- 
though in  some  cases 

high-speed  steels  are  em- 
ployed, particularly  for 

the  counterboring  heads. 

The  results  with  the  Stel- 
lite blades  are  very  satis- 

factory and  one  of  them 
is  illustrated  in  Fig.  52. 

While  the  limits  as  speci- 
fied on  the  blueprint  of  the 

cylinder  call  for  an  allow- 
ance for  grinding  equal 

to  about  0.020  in.,  the  cut- 
ter heads  referred  to  have 

made  possible  such  close 
holding  to  size  and  such 
satisfactory  surfacing  of 

the  interior  of  the  cylin- 
der walls  that  the  actual 

practice  followed  with  the 
use  of  these  heads  in  boring  is  to  hold  the  work  to 
about  0.010  or  0.012  in.,  giving  a  minimum  amount  for 
finishing  by  grinding. 

Referring  to  the  Stellite  boring  head,  this  inserted 
blade  tool  takes  out  at  a  single  cut  all  the  metal  in  the 
cylinder  bore  preliminary  to  grinding.  It  bores  out 
something  like  i  in.  of  metal  on  a  side  and  is  fed 
through  the  cylinder  at  the  rate  of  ,V  in.  per  revolution 
of  cutter  bar. 

It  is  rotated  from  23  to  31  turns  per  minute,  ap- 
proximating a  circumferential  speed  of  45  ft.  per  min- 

ute. The  high-speed-steel  counterbore  for  the  cylinder 
end  is  operated  at  the  same  rate  of  speed,  and  from  26 
to  28  cylinders  are  bored,  counterbored  and  faced  in  a 
day  of  83  hours.  The  counterboring  operation  is  held 
to  a  limit  of  0.002  in.  as  this  end  of  the  cylinder  receives 
the  shoulder  under  the  cylinder  head  and  so  locates  that 
member  in  correct  position. 
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FIG.    52.      THE    OYLINDBR-BORING    HEAD 

The  Stellite  boring  cutters  are  used  for  a  long  period 
in  steady  operation  before  they  show  appreciable  wear 
and  need  of  replacement.  Two  of  these  cutters  have 
been  in  service  continuously  on  two  boring  machines  for 

over  a  year  and  still  have  several  months'  work  ahead 
of  them  before  they  are  likely  to  become  worn  to  a 
point  where  they  must  be  discarded.  In  the  time  stated 
they  have  each  bored  over  13,500  cylinders  of  the  type 
shown. 

Sharpening  Cutters 

Ordinarily  the  cutters  are  sharpened  twice  a  day  of 
24  hours.  Each  sharpening  takes  off  but  a  few  thou- 

sandths of  an  inch  from  the  blade  ends,  and  they  are 
sharpened  on  the  ends  only.  After  175  or  200  cylinders 
have  been  bored  the  cutter  blades  usually  require  setting 
out  radially  by  careful  shimming  under  their  lower 
edges,  but  if  this  operation  is  performed  with  judgment 
the  outside  diameter  does  not  require  grinding  to  bring 
the  cutting  size  to  standard.  About  once  in  two  months, 
however,  the  outside  is  ground  and  the  blades  cleared 
again  back  of  the  cutting  edges  to  put  the  cutter  head 
into  first-class  condition. 

Fig.  53  shows  what  is  considered  the  most  desirable 
method  of  backing  off  the  teeth  at  their  tops  and  clear- 

ing the  cutting  ends   and   incidentally   illustrates  the 

manner  in  which  the  blades  are  set  into  and  carried 
by  the  cutter  head.  The  blades  are  i  in.  thick,  with  a 
shoulder  for  the  heads  of  a  pair  of  fillister-head  screws 
for  securing  the  blades  in  their  seats.  The  method  of 
shimming  up  under  the  blades  will  be  understood  from 
Fig.  52. 

Grinding  Cutter  Blades 

The  ends  of  the  blades  are  ground  off  to  an  angle  of 
45  deg.,  and  the  outside  diameter  or  outer  edge  is  re- 

lieved right  up  to  the  cutting  edge,  leaving  no  land,  but 
instead  a  sharp  edge  which  cannot  drag  or  become  af- 

fected in  such  a  way  as  to  produce  unsatisfactory  re- 
sults in  the  boring  of  the  cylinder. 

From  Fig.  53  the  backing  off  or  relief  along  the  top 
of  the  blades  will  be  observed  to  be  from  8  to  10  deg., 
and  the  same  illustration  shows  that  the  cutting  ends 
have  a  similar  amount  of  clearance.  The  angles  of  rake 
and  clearance  have  been  established  as  the  proper  ones 
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FIG.  54.     GRINDING  CYLINDERS 

for  the  work  described,  and  from  the  foregoing  data  on 

the  life  and  stability  of  the  tools  it  is  evident  that  con- 
ditions of  cut,  clearance,  etc.,  are  correct. 

The  counterboring  of  the  end  of  the  cylinder  is  ac- 
complished with  a  cutter  head  fitted  with  high-speed- 

steel  blades.  The  counterbore  is  roughed  out  by  the 
passage  through  of  the  regular  boring  head,  so  that  the 
wear  on  the  counterboring  head  is  correspondingly 
reduced.  The  head  used  for  the  counterbore  operation 
has  been  run  constantly  for  over  a  year  and  is  still 

serviceable  for  several  months'  more  work.  The  di- 
ameter of  the  counterbore  is  held  to  within  0.002  in. 

of  standard  size. 
Grinding  Cylinders 

The  grinding  of  the  cylinders  is  performed  on  the 
cylinder  grinding  machine  shown  in  Fig.  54,  the  time 
required  for  the  operation  being  25  minutes. 

The  method  of  locating  and  supporting  the  cylinder 

casting  in  the  machine  will  be  obvious  from  an  inspec- 
tion of  the  illustration,  and  requires  no  description. 

The  wheel  used  for  the  grinding  operation  is  a  Crys- 
tolon  30J,  5  in.  in  diameter  by  ̂   in.  face.  The  wheel 
is  run  at  5000  r.p.m.,  equivalent  to  a  peripheral  velocity 
of  6500  r.p.m.  The  revolving  head,  which  carries  the 
wheel   spindle,   makes   75   turns    per   minute,   so   that 
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the  travel  around  the  bore  is  at  the  rate  of  110  ft. 
per  minute.  The  work  is  traversed  past  the  wheel  at 
the  rate  of  2  ft.  pei  minute,  or  one  complete  forward 
and  backward  movement  in  that  time. 

Piston  Operations 

The  pistons  are  carried  through  a  number  of  opera- 
tions before  they  reach  the  grinding  department.  Of 

these  only  one  is  illustrated,  the  machining  of  the  hole 
for  the  piston  pin,  which  is  accomplished  in  the  heavy 
turret  lathe.  Fig.  55. 

The  piston  pin  is  a  hollow  member  which  is  fitted  into 
the  cross-holes  of  the  piston,  which  are  bored  to  1.9375 
in.  and  1.875  in.  diameter,  as  indicated  in  Fig.  56.  The 
boring  and  the  machine  reaming  are  attended  to  on 
the  turret  lathe.  Fig.  55,  where  at  the  same  setting 
the  inner  ends  of  the  bosses  for  the  pins  are  machined 
to  the  required  dimensions. 

The  piston  is  held  on  the  faceplate  of  the  turret  ma- 
chine by  means  of  a  special  fixture  in  the  form  of  a 

cradle  in  which  the  cylindrical  casting  is  held  central 

in  respect  to  its  longitudinal  axis  and  so  positioned  end- 
wise by  suitable  stops  as  to  bring  the  pin  hole  at  the 

desired  distance  from  the  end  of  the  piston. 
Two  straps,  or  curved  bands,  secure  the  work  in  the 

fixture  and  hold  it  firmly  in  place  during  the  boring  and 

6'fotO'Cfearance_^  ~~ 

FIG.   5S.      HORIiV(:-HK.\n  DETAILS 

reaming  of  the  holes  and  the  facing  of  the  internal- 
hub  ends. 

The  machine  reaming  is  followed  by  a  hand-reaming 
operation  in  which  two  or  three  thousandths  of  an  inch 
only  is  scraped  out  to  bring  the  holes  dead  to  size. 

The  grinding  of  the  outer  diameter  is  done  on  a 

plain  cylindrical  grinding  machine  with  a  14  x  11-in. 
wheel  driven  at  6000  ft.  surface  speed  per  minute. 
The  wheel  is  an  Alundum  26K,  and  the  work  is  driven 
at  100  revolutions  per  minute. 

There  is  left  for  removing  by  grinding  from  0.015 
to  0.020  in.,  and  this  is  taken  off  at  one  pass  of  the 
wheel,  the  feed  being  operated  by  hand  after  the  wheel 
has  been  set  to  depth.  The  feeding  is  done  slowly, 
taking  say  2J  to  3  min.  for  the  movement  clear  across 
the  work  surface.  The  rate  of  production  from  the 
grinding  machine  is  14  per  hour. 

Crankshaft  Construction 

A  typical  crankshaft  manufactured  at  the  Holt  plant 
is  illustrated  in  Fig.  57.  This  is  a  chrome-nickel  steel 
.shaft  for  a  7J  x  8-in.  motor  and  is  machined  from  a 
drop-forging. 

KIU. 

.MACHINING'  PISTON-PIN   HOLKS 

The  drawing  is  dimensioned  for  both  turning  and 
grinding  limits,  and  it  will  be  noted  that  the  turning  is 
held  to  0.004  in.  and  the  grinding  to  0.001  in.,  the 
amount  left  by  the  turning  tools  for  removing  by  grind- 

ing ranging  from  0.018  to  0.025  inch. 

The  drop-forged  crankshafts  are  in  the  rough  about 
1  in.  above  finished  size  all  the  way  around.  The  rough- 

ing of  the  main  bearings  and  the  second  or  finishing 
cuts  are  attended  to  in  an  engine  lathe.  No  special 
holding  fixtures  are  required  for  the  work,  as  it  is 
mounted  upon  its  own  centers. 

The  roughing  cut  is  taken  with  a  depth  of  chip  of 
about  I  in.,  leaving  about  iV  in.  on  a  side  for  the  next 

cut.    The  feed  for  roughing  is  i",;  in.  per  revolution. 
The  work  is  driven  at  the  rate  of  60  r.p.m.  for  the 

first  turning  operation  and  the  same  speed  is  used  for 
the  next  turning  cut.  Here  a  coarse  feed  is  employed, 

say  -h  in.  at  least,  and  about  0.022  in.  is  left  for 
grinding. 

Machining  the  Crankpins 

Crankpin  turning  operations  are  represented  by  Fig. 

58,  which  illustrates  a  lathe  with  crank  fixtures,  ar- 
ranged as  indicated,  for  carrying  the  work  off  center 

a  distance  corresponding  to  the  crank  throw  and  en- 
abling the  shaft  to  be  set  in  turning  position  immedi- 

ately without  preliminary  setting  in  special  center 
blocks.  The  ends  of  the  shaft  are  merely  slipped  into 
the  jaws  of  the  fixture,  which  is  then  clamped  and 
the  work  thus  brought  into  position  for  the  turning  of 
any  given  pin.  For  other  pins  the  fixtures  arv  adjusted 
about  their  centers  to  bring  each  crankpin  position  into 
coincidence  with  the  lathe  centers. 

The  amount  of  metal  to  be  removed  from  the  crank- 
pins  is  practically  the  same  as  for  the  bearings.     The 

fig.    60.      HOW   TH1-:    WHIiilOL   IS   FED   TO   THE    WORK 
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pin-roughing  operation  leaves  g'j  in.  or  more  on  a  side 
for  a  second  turning  cut,  which  leaves  the  specified 
amount  for  finishing  by  grinding. 

The  work  is  rotated  at  90  turns  per  minute  and  the 

feed  is  about  h  in.  per  turn.  The  first-roughing  lathe 
on  main  bearings  and  the  crankpin  lathe  take  care  of 
all  of  the  work  on  the  webs. 

Roughing  the  main  bearings  is  done  in  14  hours.  The 
second  turning  cut  is  taken  on  10  shafts  in  a  day  of  9 
hours.  The  crankpin  lathe  turns  24  pins,  four  pins  to 

each  of  six  shafts,  in  one  day's  time. 
The  journals  are  ground  in  a  16  x  72-in.  machine 

with   an  Alundum   36M   combination   wheel   measuring 

V efso'   ^>| 
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FIG.  56.     DRAWING  OF  PISTON 

26  in.  in  diameter  by  S/^  ̂ "-  face.  The  wheel  is  driven 
at  950  r.p.m.,  or  at  6500  ft.  surface  speed.  The  shaft 
is  rotated  at  60  turns  per  minute  equivalent  to  50  ft. 
surface  speed  of  work.  The  time  required  for  grinding 
bearings  is  50  min.  per  shaft. 

The  pins  are  g'-'^und  as  in  Fig.  59  on  a  crankshaft 
grinding  machine  with  an  Alundum  36L  silicate  wheel 

42  in.  in  diameter  and  3;/V  in.  wide. 
The  wheel  is  operated  at  550  r.p.m.,  this  figuring  out 

at  6000  ft.  peripheral  velocity.  The  crankshaft  is  driven 
at  35  turns,  or  30  ft.  per  minute.  The  four  pins  on  each 
shaft   require  about  30  min.   for   actual   grinding,   the 

total  time,  including  putting  in  the  shaft,  setting,  etc., 
and  removing  when  ground,  averaging  50  minutes. 

The  pins  are  ground  before  the  main  bearings.  Then, 
if  desired,  they  are  wrapped  for  protection  of  the  sur- 

faces while  the  crankshaft  is  handled  for  grinding  the bearings. 

The  close-up  view  in  Fig.  60  illustrates  the  manner 
of  applying  the  wheel  to  the  grinding  of  the  pins. 

AIUMINOS  ̂ AUPINS  MiBtASINSS 

FIG.    57.      CRANKSH.\FT    FOR    75-HP.   MOTOR 

The  length  of  pin  is  ?,\%  in.  The  wheel  is  3.,",  in.  across 
the  face.  The  pin  therefore  exceeds  the  wheel  width 
by  only  g  in.  The  wheel  is  fed  bodily  in  to  a  depth  to 
size  the  pin  and  to  clean  up  the  fillet  on  one  side,  then 
fed  into  the  other  side  to  grind  the  other  fillet.  The 
limit  of  accuracy  here  as  in  the  case  of  the  grinding 
operation  on  the  main  bearings  is  0.001  in.  This  limit 
refers  particularly  to  the  shaft  illustrated  in  Fig.  57  and 
shown  in  the  different  stages  of  manufacture  in  the  va- 

rious machines  ilustrated  above.  In  certain  other  types 
of  shafts  only  one-half  thousandth  inch  is  allowed  for 
variation  in  main  journals  and  pins. 

Lapping  Under  Water 
By  William  Hintze 

Those  who  have  had  occasion  to  lap  hardened  pieces 
of  steel  of  thin  section,  say  from  0.010  to  .{\  in.,  know 
the  difficulty  experienced  from  the  curling  or  warping 
of  the  work,  which  is  due  to  several  causes,  change  of 
temperature  and  uneven  condition  of  the  lap  being  the 

principal  ones. 
I  have  secured  excellent  results  by  placing  the  lap- 

ping block  in  a  pan  of  water  deep  enough  to  cover  the 
work  by  a  couple  of  inches.  Under  these  conditions 
there  can  be  no  variation  of  temperature,  and  as  the 
lap  cannot  dry  out  in  .spots  a  uniform  cutting  surface 
will  be  maintained. 

The  main  causes  of  trouble  thus  removed  the  lapping 
may  proceed  without  trouble  and  the  surface  may  be 
kept  parallel  with  comparatively  little  difficulty. 

PIG.    58.      TURNLXG   (^RANKSH.\FTS FIG.   :)9.      GRINDING   TRANKSHAFTS 
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How  the  155-Mm. 
Howitzer  Is 

Made— VI 
By  J.  V.   HUNTER 

Western  Editor  American  Machinist 

A  great  many  operations  are  required  on  the 
breech-block  carrier  in  order  to  shape  it  from  the 
rough  drop-forging  in  which  it  is  furnished  into 
the  completed  part  for  service  in  the  howitzer. 
This  article  describes  the  methods  used  for  the 
production  of  this  piece. 

MORE  operations  are  probably  required  to  com- 
plete the  breech-block  carrier  than  any  other 

single  part  of  the  breech  mechanism.  The  gen- 
eral outline  of  this  part  is  covered  by  Fig.  97  and  the 

opei-ations  are  as  follows: 
Operation  1. — Face  back  end.  Machine — No.  5501.  Type — 24- in.  Gould  &  Eberliardt  sliaping;  machine.  Tools — Cutting.  Stamp 

serial  number  on  top  of  hinge  lug  with   g-in.   figures. 
Operation  2. — Rough  front  end  and  flnish-bore.  Transformation 

— Fig.  98.  Machine — Nos.  5109  and  5110.  Type — 24-in.  Bullard vertical  turret  lathe.  Tools— Special  tool  setups,  gages.  Coolant 
— Houghton's  No.   2   cutting  oil.     Cut  data — Variable. Operation  3. — Finish  back  face  on  arbor.  Machine — No  5220 
Type — Reed-Prentice  lathe.  Transfer  serial  number  with  l-in figures  to  back  face  of  carrier  so  that  stamping  will  machine 
out  at  operation  21,   "Mill  slot  in  lug." 

Operation  4. — Finish  front  face.  Transformation — Fig.  99. 
Machine — Nos.  5252  and  5253.  Type — No,  3A  Warner  &  Swasey turret  lathes.      Tools — Snap  gages,   etc. 

Operation  5. — Thread.  Machine — Nos.  5262,  5253  and  5266 
Type — Prentice  lathes.  Transformation — Fig.  100.  Tools — Gages thread-cutting   tools. 

Operation  6. — Finish  Joint  and  locate  center  line.  Machine — 
No.  5201.     Type — 25-in.  by  10-ft.  6-in.  Crawford  lathe. 

Operation  7. — Mill  hinge  lug.  Machine — No.  5417.  Type — No  3 
Kempsmith  plain  milling  machine.     Tools — Milling  fixture,  cutters 

Operation  8, — Mill  face  and  top  of  lug.  .Machine — No.  5  121. 
Type — No.  3  Kempsmith  plain  milling  machine. 

Operation  9. — Mill  surplus  stock  on  face.  Machine — No.  5410. 
Type — No.  4  Becker  vertical  milling  machine. 

Operation  10. — Drill  and  ream  hinge  hole  and  counterbore. 
Transformation — Fig.  101.  .Machine — No.  5714.  Type — 36-ln. 
Foote-Burt  drilling  machine.  Tools — Boring  bars  and  cutters, counterboring  tools,  gages. 

Operation  11. — Drill,  bore  and  ream  rack  hole.  Transformation 
— Fig.  102.  Machine — Nos.  5712  and  5713.  Type — 36-in.  Foote- 
Burt  drilling  machines.  Tools — Drilling  jigs  and  fixtures,  thread 
hole  plugs,  gages,  hand  pilot-reamers.  Coolant — Solution  of  cut- ting compound. 

Operation  12. — Mill  to  profile.  Rough  cut  on  Pratt  &  Whitney 
vertical  shaping  machine.  Finish  cut.  Machine — Nos.  54S4  and 
5455.  Type — No,  5C  Becker  vertical  milling  machines.  Tools — Profile  gages,  cutters. 

Operation  13. — Finish  mill  rack  side.  Machine — No.  5417. 
Type — No.  3  Kempsmith  plain  milling  machine.  Tools — Milling fixtures,    gages,   cutters. 

Operation  14. — Mill  outside  of  hinge  lug.  Machine — No.  5445. 
Type — No.  3  Kempsmith  plain  milling  machine. 

Operation  15. — Mill  T-slot  and  dovetail  slot.  Machine — No. 
5453.      Type — No.   5C   Becker   vertical   milling  machine. 

Operation  16. — Mill  small  slot  and  flat.  Machine — No.  5490. 
Type — No.  3  Cincinnati  plain  milling  machine.  Tools — Special milling  fixtures,  gages. 

Operation  16.\. — Mill  plunger  clearance.     Same  machine. 
Operation  16B. — Mill  plunger  angle.  Machine — No.  5505.  Type 

— No.   10   Pratt   &   Whitney   vertical  shaping  machine. 
Operation  17. — Slot  and  broach  for  rack.      Same  machine. 
Operation  18. — Drill  and  tap  all  holes.  Machine — No.  5709. 

Type — Class  L-12   Henry  &  Wright  drilling  machine. 
Operation   19. — Obsolete. 
Operation  20. — Slot  an^le  hole.  Machine — No.  5518.  Type — No. 

10  Pratt  &  Whitney  vertical  shaping  machine. 
Operation  21. — Mill  slot  in  lug.  Machine — ^No.  5475.  Type — 

Model  B  Becker  vertical  milling  machine.  Tools — Special  profile 
milling  fixture. 

In  order  to  produce  a  machined  surface  suitable  for 
chucking  this  piece  for  the  succeeding  cuts  a  light  cut  is 
taken  from  the  back  of  the  forging  in  a  shaping  ma- 
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FIGS.    97   TO    102.      OPERATIONS   TO    BE   PERFORMED  ON   BREECH-BLOCK  CARRIERS 

Fig.    97 — General    outline    of    breech-block   carrier.      Fig.    98— Transformation — rough  front  end  and  flnjsh  bore, 
formation — finish    front    face.      Fig.    100 — Transformation— thread   interior    of   block    carrier.      Pig.    101- 
ream    hinge    hole    and   counterbore.      Fig.    102 — Transformation — drill,  bore  and  ream,  rack  hole 

Fig.  99 — Truns- Transtormation — drill    and 
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Fig.  103 — Heavy  preliminary  macliining  operations  on  Bullaril  vertical  boring  machine.  Fig.  10  4 — Scraping  jig  for  true  sljr- 
faces  on  sides  of  hinge  lug.  Pig.  105 — Milling  radius  surface  on  end  of  hinge  lug.  Fig.  106 — Milling  away  surplus  stock  on 
surface.  Fig.  107 — Drilling  and  reaming  of  the  hinge  hole.  Fig.  108 — Views  of  partly  and  nearly  completed  block  carriers.  Pis. 
109 — Drilling  operations  on  the  rack  hole.  Pig.  110 — .lig  and  tools  for  reboring  and  reaming  rack  hoU  Fig  111 — Removing  ex- 

cess stock  from  edges  on  vertical  shaping  machine. 
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FIG.   112.      PROFILING  EDGES  OP  BIjOCK  CARRIER 

chine.  This  gives  a  surface  for  a  firm  bearing  during 
the  heavy  cuts  used  in  operation  2. 

The  tool  setup  used  in  the  Bullard  vertical  turret 
lathe  for  the  second  operation  is  shown  in  Fig.  103. 
During  all  cuts  made  in  this  operation  a  heavy  stream 
of  cutting  oil  is  constantly  supplied  to  the  tools. 

The  roughing  cuts  on  both  the  lathe  and  milling-ma- 
chine operations  are  followed  by  lighter  cuts  until  the 

greater  portion  of  surplus  stock  has  been  removed. 
After  the  finish-boring  cut  in  the  center  and  the  finish- 

milling  of  the  hinge  lug  sides  the  part  is  mounted  on  a 
special  fixture,  Fig.  104,  and  first  one  side  of  the  hinge 
lug  is  scraped  to  a  bearing  on  the  surface  plate  A  at 
the  right.  Then  the  piece  is  rotated  about  a  center 
bearing,  and  the  opposite  side  is  scraped  to  a  bearing 
on  the  surface  plate  B.  The  thickness  of  the  lug  must 
at  the  same  time  be  held  within  the  tolerance  allowed. 

Milling  the  R.\dius 

Milling  the  radius  on  the  end  of  the  hinge  lug.  Fig. 

105,  is  performed  with  the  setup  as  shown,  using  a  for- 
ward milling  cutter.  The  fi.xture  for  holding  the  work 

has  swinging  gages  for  setting  the  cutters  for  height 
similar  to  those  used  on  the  gun  body. 

Another  operation  follows  in  which  the  faces  of  the 

hinge  lug  are  milled.    Operation  9  follows  this,  and  con- 

FIG.    113.     REMOV.\L  OF  CORNER   .VDJOININO  HINGE  LUG 

sists  of  milling  the  surplus  stock  on  the  face  of  the  block 
carrier  as  shown  in  Fig.  106. 

Drilling  and  reaming  the  hinge  hole  is  performed 
with  the  use  of  the  drill  jigs  and  drilling  and  boring 
bars,  which  are  illustrated  in  Fig.  107.  The  position 
of  this  hole  is  within  accurately  prescribed  limits,  and 
the  block  carrier  is  centered  by  a  plug  which  fits  the 
finished  inside  of  the  center  bore. 

Rack-Hole  Drilling  Operation 

A  good  idea  of  the  appearance  of  the  inside  face  of 
this  part  may  be  obtained  from  Fig.  108.  The  piece  A 
at  the  left  is  arranged  for  the  rack-hole  drilling  opera- 

tion, with  the  location  of  the  rack  hole  at  the  point  B. 
As  this  hole  will  intersect  the  threaded  recess  in  the 

carrier  it  would  be  impossible  to  drill  it  without  sup- 
porting the  drill  at  that  point.  For  this  purpose  the 

pieces  C  and  D  are  inserted.  The  piece  C  is  made  up  in 
the  form  of  a  circular-threaded  ring  and  suitable  sec- 

tions cut  into  it  with  a  slitting  saw.  The  U-shaped  piece 
D  is  also  threaded  where  it  comes  into  contact  with  the 
surface  of  the  block  carrier,  and  is  provided  at  E  with 
a  jackscrew  to  hold  both  pieces  in  place. 

The  type  of  drill  jig  used  in  drilling  the  rack  hole  is 
shown.  Fig.  109.  With  it  the  work  is  again  centered  by 
the  counterbort  and  the  alignment  assured  by  the  lug  A. 

FIG.  114.     final  milling  OPERATION  BT  HINGE  LUG PIG    116.     SETUPS  FOR  MILLING  SLOT  AND  PLAT 
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After  this  hole  has  been  drilled  the  part  is  placed  in 
ii  similar  jig,  Fig.  110,  for  reboring  and  reaming  the 
hole  for  the  different  sizes  required.  A  full  set  of  bor- 

ing bars,  reamers  and  bushings  is  furnished  the  op- 
erator, who  completes  the  job  at  this  setting,  and  a 

large  part  of  the  excess  stock  on  the  outside  of  this 

on  the  same  ma^nine.  The  first  of  these  is  shown  in 
process  in  Fig.  115.  This  same  milling  fixture  is  used 
for  the  second  cut  in  the  series.  For  the  third  cut  the 
work  is  transferred  to  the  fixture  mounted  on  the  right 
of  the  milling-machine  table  at  A.  Some  of  the  small 
gages  uSed  in  these  cuts  are  shown  at  B,  C,  D,  E  and  F. 

PIG.    116. TOOLS   AND   FIXTURES   CUTTING  T-SBCTION   IN 
THE  RACK   HOLE 

piece  is  removed  in  a  vertical  shaping  machine,  as  shown 
in  Fig.  111.  This  is  followed  by  the  profile-milling  op- 

eration illustrated  in  Fig.  112.  A  hardened-steel  profile 
gage  fits  on  the  back  face  of  the  part  and  a  collar  above 
the  cutter  bears  against  it  when  taking  the  cut.  Power 

feed  is  used  in  following  the  outlines  so  far  as  is  pos- 
sible, the  remainder  of  the  cut  requiring  hand  feed. 

By  referring  to  the  right-hand  view  in  Fig.  108  it 
will  be  seen  that  a  portion  of  the  corner  at  G  has  been 
milled  away.  The  milling  operation  for  the  removal 
of  this  corner  is  illustrated  in  Fig.  113,  and  it  will  be 
noticed  from  the  appearance  of  the  part  and  fixtures 

that  a  very  heavy  flood  of  coolant  has  been  used.  An- 
other form  of  milling  operation  on  this  same  corner  is 

shown  in  Fig.  114,  this  latter  being  the  final  cut  on  this 
section. 

Operations  16,   16A  and   16B  are  usually  performed 

FIG.    118. GENERAL  VIEW  OF  FINAL   INSPECTION 
OPERATIONS  AND  GAGES 

FIG,   117.     SPECIAL  FIXTURE  AND  TOOLS   FOR 
MILLING    SLOT    FOR    HOUSING 

The  cutting  of  the  T-section  of  the  rack  hole  is  illus- 
trated in  Fig.  116,  which  shows  the  method  of  setuD 

on  a  vertical  shaping  machine.  Some  of  the  tools  and 
gages  used  are  shown  at  A,  B,  C,  D  and  E. 

Final  Milling  Operation 

The  final  milling  operation  on  this  part  will  be  found 
illustrated  in  Fig.  117.  The  profile  guide  plate  which 
passes  over  the  back  side  of  the  block  carrier  is  hinged 
at  one  end,  and  on  the  other  fits  down  into  a  slot  in  the 
base  casting  of  the  jig  when  closed  down  over  the  work. 
The  methods  for  aligning  the  work  in  this  fixture  are 
similar  to  those  employed  in  the  majority  of  the  fixtures 

previously  described. 
A  thorough  inspection  concludes  the  operations  on 

this  part,  Fig.  118.  For  this  purpose  it  is  mounted  on 
an  angle  plate,  and  with  suitable  gages  the  inspector 
checks  up  between  the  rack  hole,  the  location  of  the 

hinge  section  and  hinge-pin  hole,  and  also  of  the  rack- 
lock  hole. 

Paraffine  for  Rust  Prevention 
By  William  Hintze 

An  excellent  substitute  for  vaseline  and  those  greasy 

and  dirty  compounds  commonly  used  on  bright  pieces 
to  prevent  rusting  when  they  are  exposed  to  the  weather 

is  paraffine. 
To  prepare  it  for  use  take  a  vessel  large  enough  to 

cover  the  articles  to  be  coated  and  fill  it  with  gasoline. 
Dissolve  in  this  all  the  parafline  that  it  will  take  up 
without  clouding  the  solution.  Dip  the  articles  in  the 
solution,  and  hang  them  up  to  dry  out.  The  gasoline 
will  evaporate,  leaving  a  thin  transparent  coating  of 
parafline  which  is  an  efl^cient  rust  preventive  besides 
being  invisible  and  free  from  the  stickiness  that  is  a 
disagreeable  factor  of  other  compounds. 
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IDEAS PRACTICAL  MEN 

Dial  Indicator  Used  in  Setting  Up 
Work  on  Planing  Machine 

By  H.  W.  McCray 

In  planing  a  large  piece  of  work  on  adjacent  sides, 
especially  when  the  work  approaches  the  capacity  of  the 
planing  machine,  there  is  little  or  no  room  on  the  table 
on  which  to  set  a  master  square.  By  the  use  of  the 
dial  indicator  as  shown  work  may  be  set  up  very  ac- 

curately without  first  taking  a  roughing  and  finishing 

SQUARING   LARGE    WORK   BY   A   DIAL,   INDICATOR 

cut.  Then  when  the  work  is  planed  it  can  be  tested  with 
a  master  square,  the  clamps  loosened  and  the  work  reset 
to  correct  this  error. 

This  is  very  important  if  the  amount  of  stock  to  be 
removed  is  limited,  and  it  is  also  the  means  of  saving 
a  considerable  amount  of  time  otherwise  wasted. 

It  might  be  well  to  add  that  preliminary  to  the  use 
of  the  indicator  as  described  it  is  necessary  to  set  the 
cross-rail  square  (by  indicating  a  master  square  set  on 
the  housing)  and  take  a  cut  across  the  table,  otherwise 
the  indicator  reading  would  be  valueless. 

Elimination  of  Chatter  Marks 
By  F.  W.  Bach 

On  page  349,  Vol.  49,  of  the  American  Machinist  an 
article  on  eliminating  chatter  marks  has  constrained  me 
to  add  a  few  examples  that  have  come  within  my  own 
experience. 

In  dealing  with  the  chattering  of  internal-threading 

tools  the  author  of  the  article  referred  to  above  men- 
tions only  their  tendency  to  spring  down  below  their 

normal  position  and  thus  dig  into  the  work.  There  is 
also  a  change  in  the  position  of  the  point  of  the  tool 
with  reference  to  the  longitudinal  center  of  the  work. 

FIG.    1.      SPRING   OF  TOOL  IN   INTERNAL  THREADING 

owing  to  the  fact  that  any  movement  of  the  former 

will  take  place  in  the  arc  of  a  circle  whose  center  is  at 

X,  Fig.  1,  and  thus  the  tool  point  will  be  advanced  or 
retarded  as  this  center  is  above  or  below  the  cutting 

edge. 

The  only  remedy  for  this  trouble  in  internal  thread- 
ing seems  to  be  to  provide  a  tool  that  is  rigid  enough 

to  withstand  the  pressure  of  the  cut,  but  it  has  been 

provided  against  to  some  extent  in  external  work  by 
the  goose-neck  form  of  tool,  examples  being  shown  at 

A  and  B,  Fig.  2,  in  which  the  tool  point  recedes  from 

FIG.    2.      GOOSE-NECK  FORMS   OF  THRE.VDING   TOOL 
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KRi.    3.      WORK   SrOlUEl)   UV   SI'KINtlINC    TOIM- 

the  work  under  extra  pressure  instead  of  turning  about 
the  center  X  as  in  the  rigid  form. 

An  example  of  chatter  and  scoring  with  the  straight 
form  of  tool  is  shown  in  Fig.  3,  where  a  string  of  cast- 
iron  blocks  is  shown  upon  the  table  of  a  planing  ma- 

chine, the  work  being  done  with  a  common  parting 
tool  with  a  blade  1   in.  wide. 
When  about  half  way  across  the  tool  dug  in,  causing 

a  bad  score  in  three  of  the  blocks.  On  examination  a 

.small  piece  of  metal  was  found  to  be  "seized"  or  welded 
upon  the  face  of  the  tool  and  we  figured  that  the  spring 
of  the  latter  had  allowed  the  face,  which  had  only  a  very 
slight  clearance,  to  drag,  and  had  generated  sufficient 

heat  to  weld  on  the  "bug"  and  spoil  the  work. 
A  parting,  or  cutting-oif,  tool  used  in  a  lathe  is  a 

prolific  source  of  chatter,  which  can  be  avoided  to  a  con- 

FK;      4        SQIAHK-NO.'^KI)     I  "A  KTl  .V(  I    TOOL     li>H    l.ATHE 

siderable  extent  by  using  the  goose-neck  tool  shown  in 
Fig.  2.  Such  a  tool  is  however  not  always  available, 
and  as  a  partial  remedy  or  prevention  I  grind  a  lip  on 
the  ordinary  straight-bladed  tool  and  make  the  end 
almost  square,  as  shown  in  Fig.  4.  When  the  tool  is 
set  on  the  center  this  square  nose  acts  as  a  brake  to 
prevent  the  tool  from  digging  in  and  chattering. 

Automatic  Ejector  for  Flat  Blanks 
By  C.  W.  Hinman 

When  flat  blanks  are  to  be  perforated  and  the  old 
method  of  making  the  nest  for  the  blank  is  followed,  the 
pieces  will  stick  after  perforating,  or  if  not  pieces  will 
remain  under  the  stripper  plate  whence  it  is  difficult  to 
get  them  out. 

We  have  entirely  eliminated  this  trouble  in  two  ways. 

One  way  is  shown  Fig.  1.  The  punches  lift  the  work  up 
to  the  stripper  plate  when  the  punch  ascends,  and  at  the 
same  time  forces  back  the  angle-faced  spring  plunger. 
When  the  punches  strip  out  the  spring  plunger  auto- 

matically ejects  the  work  in  front  of  the  die. 
In  loading  this  tool  the  operator  simply  pushes  back 
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FIG.    1.      PIERCING    TOOI..1    WITH    AUTOMATIC    EJECTOR 

the  spring  plunger  with  the  next  blank  and  snaps  the 
blank  between  the  spring  plunger  and  suitable  stop  pins. 

In  the  other  method  shown  in  Fig.  2,  the  stripper 

plate  is  lifted  high,  out  of  the  way  of  the  operator's 
hand,  by  four  coiled  springs,  so  that  the  blank  to  be  per- 

forated can  easily  be  placed  in  a  nest  in  the  die.     When 
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SAFETY    DKVU'B  FOK  KKBDS 
OF  PLANING  MACHINE 

the  punch  descends  the  stripper  plate  is  carried  down 
with  it  and,  after  perforating,  the  blank  is  stripped  off 
when  the  stripper  is  high  up  away  from  the  die. 

The  perforated  blank  falls  down  on  the  face  of  the  die 
and  can  quickly  be  pushed  away  when  the  operator  places 
the  next  blank. 

A  Safety  Device  for  Feed  Mechanisms 
On  Planing  Machines 

By  J.  H.  Spoor 

The  following  is  a  rather  interesting  example  of  how 
a  mechanism  can  be  made  to  break  at  a  predetermined 
place  where  repairs  can  be  made  quickly.  The  feed 
mechanism  on  the  planing  machine  had  been  broken 
several  times  by  careless 
operators  who  would  feed 
the  vertical  slide  down  to 
the  limit  of  its  travel  and 
then  some. 

After  noting  that  the 
regular  down  feed  put  the 
connecting  link  under  ten- 

sion the  repair  as  il- 
lustrated was  decided  upon. 

The  link,  or  rod,  was  cut  in 
two  and  the  pin  A  centrally 
located  in  each  part,  being 
held  in  place  by  the  small 
pins  B,  the  size  of  which 

was  determined  by  experi- 
menting with  pins  each 

slightly  larger  than  the  preceding  pin,  until  one  was 
found  which  would  stand  all  the  general  operating 
stresses  but  would  shear  before  causing  some  other  part 

to  break.  About  .j-'^  in.  was  found  to  be  the  right  size 
for  this  purpose. 

As  this  planing  machine  was  doing  service  in  breaking 
in  men  who  had  never  operated  such  tools  before,  the 
need  for  a  device  of  this  kind  is  apparent.  Upon  the 
breaking  of  the  pin  the  operator  would  at  once  have  a 
lesson  impressed  upon  him  as  to  the  possibilities  of 
trouble  inherent  in  positive  mechanism  which  has  a 
fixed  limit  to  its  movement.  The  link  could  then  be 

taken  to  the  toolroom,  repairs  quickly  made  and  the  ma- 
chine put  back  into  operation. 

Using  Up  Stellite  Scrap 
By  T.  Pilkington 

In  view  of  the  interest  in  the  use  of  Stellite  shown 
by   recent   articles    in   the   American   Machinist   a   few 
words  calling  attention  to  methods  used  for  the  disposal 
of  its  scrap  may  be  useful.     The  following  is  the  result 
of  experience  in  England  with  Stellite  used  for  finish- 
turning  6-in.,   8-in.   and    9-in.   high-explosive   shells   of 
forged  steel  containing  on  an  average  0.6  per  cent,  car- 

bon.    The  shells  had  been  rough-turned  so  as  to  leave 
material  for  a  finishing  cut  0.023  in.  in  depth;  the  feed 

I  was   3.25   in.   per   minute   on   the   6-in.    .shells   and   the 

I  cutitng  speed  20S  ft.  per  minute,  Stellite  of  grade  No.  2 
'being  used. 

The  Stellite  came  to  hand  in  i-in.  square  bars,  each 
bar  approximately  12  in.  long  and  averaging  1  lb.  in 
weight.    The  bars  were  cut  by  means  of  a  ̂ Vin.  thick 

abrasive  wheel  into  lengths  suitable  for  the  toolholders ; 
that  is,  about  3  in.  long.  The  cut  was  taken  at  an  angle 
about  equal  to  the  tool-clearance  angle  in  order  to  save 
material  and  grinding  labor.  The  3-in.  lengths  were 
used  until  too  short  for  the  toolholders,  that  is,  until 
each  was  about  1  in.  in  length.  They  were  then  collected 
and  returned  to  the  Stellite  manufacturers,  who  allowed 
75c.  per  pound  for  this  scrap.  As  the  price  charged 
for  new  Stellite  at  that  time  was  $5  per  pound,  some 
method  whereby  such  scrap  could  be  employed  to  better 
advantage  appeared  desirable. 

The  short  tips  of  Stellite  were  arc-welded  to  machine- 
steel  shanks.     A  is  the  Stellite  and  B  the  shank.     The 
clearance  at  C  was  ground  to  facilitate  arc-welding  and 
was  filled  up  during  the  welding  process  by  the  welding  ■ wire. 

The  resulting  tools  appeared  sound  and  good  in  every 
respect,  but  upon  being  put  to  work  the  wearing  quali- 

ties of  the  Stellite  were  found  to  be  very  inferior,  and 
after  a  few  trials  of  the  welding  process  it  became  evi- 

dent that  a  radical  change  should  be  made  as  the  metal 
tip  was  decidedly  softer  after  the  welding. 

Recasting  the  scrap  into  i-in.  square  by  12-in.  bars 
was  therefore  tried  and  with  success.  An  electric  fur- 

nace was  used  for  reducing  the  scrap,  and  vertical  iron 
molds  faced  with  lampblack  and  of  sufficient  bulk  to 
form  an  effective  chill  were  employed.  The  molds  were 

warmed  before  the  pour- 
ing. To  the  scrap  Stel-  a 

Jite  was  added  2h  pe/r 
cent,  of  ferrouranium 
containing  35  per  cent, 
uranium — some  of  this 
latter  slags  off,  however 
— and  the  charge  was 

protected  from  the  at- 
mosphere of  the  room. 

Uranium  in  the  above 

proportion  appears  to  re- 
fine the  grain  and  con- 

solidate the  resulting  cast,  rendering  it  free  from  blow- 
holes. The  resulting  Stellite  gave  650  Brinell  hardness, 

and  upon  test  a  J-in.  square  sample,  held  in  an  Arm- 
strong toolholder,  finish-turned  25  to  83  of  the  6-in. 

shells  per  grinding  of  the  tool  as  compared  with  19  to 
33  shells  per  grinding  obtained  from  a  similar  tool 
working  under  similar  conditions  of  feed,  speed  and 
work  but  made  from  material  supplied  direct  by  the 
manufacturers  as  No.  2  grade. 

When  grinding  Stellite  tools  it  is  well  to  remove  as 
little  of  the  surface  metal  as  possible  since  the  hard- 

est and  best  metal  will  be  found  near  the  surface. 

A  Convenient  Indexing  Dial 
By  J.   H.    BODENSTEDT 

We  ran  up  against  a  job  where  we  had  to  graduate  a 
dial  with  125  divisions  and  there  were  no  dial  plates 
that  would  make  125  equal  divisions. 
We  would  have  had  to  use  a  39  plate  and  move  13 

holes,  but  that  would  only  give  120.  Then  it  would  be 
up  to  differential  gearing  and  we  could  not  find  gears, 
so  I  had  the  machinist  make  a  new  dial  with  25  divi- 

sions, which  by  moving  eight  holes  would  give  me  the 
required  125  divisions. 

CSINO     ni'     STEl.MTK     SCRAP 
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The  discharge  of  officers  in  the  Ordnance  Department 

eo.itinues  to  be  rapid.    The  present  rate  is  between  200 
and  250  a  week. 

*  *     * 

Capt.  A.  K.  Howell,  who  is  interested  in  the  Bonsack 
Machinery  Co.,  St.  Louis,  Mo.,  has  left  the  service  after 

16  months'   service. *  *     * 

Capt.  Ward  A.  Miller  of  Pittsburgh,  Penn.,  who  was 
employed  by  Joseph   T.   Ryerson   &  Son,   Chicago,  111., 
has  left  the  service. 

*  *     ♦ 

First  Lieut.  Walter  R.  Mitchell,  lately  discharged, 
was  formerly  with  the  Crane  company,  Baltimore,  Md., 
as  mechanical  engineer. 

*  *     * 

Capt.  Arthur  F.  Hebard,  discharged  Jan.  31,  was  in 
the  New  York  office  of  the  Remington  Arms  Co.  before 
entering  the  service  a  year  ago. 

*  *     * 

Maj.  Carroll  H.  Gardner  of  Yonkers,  N.  Y.,  who  has 

left  the  service,  was  formerly  with  the  American  Inter- 
national Corporation  in  New  York. 

*  *     * 

First  Lieut.  Martin  L.  Millspaugh,  who  was  with  the 

Mills  &  Millspaugh  Co.,  Columbus,  Ohio,  construction 
engineer,  was  discharged  on  Jan.  31. 

*  *     * 

Capt.  W.  W.  Chapin  of  Montclair,  N.  J.,  has  been 

discharged.  He  was  with  Thomas  Hastings,  New  York, 
as  structural  engineer  on  heavy  construction. 

*  *     * 

First  Lieut.  Paul  W.  Gaebelein,  lately  discharged, 

was  previously  employed  by  Benjamin  B.  Lawrence,  60 

Wall  St.,  New  York.    He  is  a  metallurgical  engineer. 
*  *     * 

Maj.  Rodney  D.  Day  of  Pittsburgh,  Penn.,  has  left 
the  service.  He  was  with  the  Mesta  Machine  Co,  of 
that  city  before  being  commissioned  in  December,  1917. 

*  *     * 

Second  Lieut.  William  B.  Spooner,  Jr.,  recently  dis- 
charged, was  formerly  with  the  Primes  Chemical  Co., 

Primos,  Penn.,  and  while  in  the  Ordnance  Department 
was  on  duty  in  the  Nitrate  Division. 

*  *     * 

Second  Lieut.  Frederick  C.  Birmell,  who  was  recently 
discharged,  entered  the  service  as  an  enlisted  man  in 
September,  1917.  He  is  a  chemical  engineer  and  served 
with  the  Nitrate  Division  at  Sheffield,  Ala. 

Lieut.-Col.  Merrill  G.  Baker  of  New  York  has  been 
discharged.  He  entered  the  department  in  July,  1917, 
and  was  twice  promoted.  In  civil  life  he  was  in  the 
steel  industry  as  sales  and  distribution  manager. 

*  *     * 

Second  Lieut.  Paul  L.  Keachie,  who  has  been  at 
Rock  Island  Arsenal,  was  discharged  recently.  In  civil 
life  he  is  a  mechanical  engineer  and  was  employed  by 
the  Arnold  company,  Chicago,  111.,  on  plant  construction. 

«     »     * 

Two  officers  whose  homes  are  in  Pittsburgh,  Penn., 
were  in  the  list  discharged  Jan.  31.  They  are  Capt. 

Harry  W.  Eisenhart,  formerly  with  the  Frick  &  Lind- 
say Co.  as  a  steel  salesman,  and  Capt.  Ralph  R.  Lally, 

former  district  sales  agent  of  the  National  Tube  Co. 
«     *     « 

First  Lieuts.  William  B.  Huntley  of  Syracuse,  N.  Y., 
who  was  formerly  connected  with  the  Crucible  Steel 
Co.,  and  Edward  F.  Keating  of  the  E.  F.  Keating  Co., 
New  York,  were  discharged  on  Jan.  30.  Both  have 
acted  as  negotiators  in  the  purchase  of  steel  for  the 
department. *  »     ♦ 

Three  .specialists  in  shop  management  recently  dis- 
charged are  First  Lieut.  Edward  R.  Kent,  formerly 

with  the  Celluloid  Co.,  Newark,  N.  J.;  First  Lieut. 
William  E.  Curley  with  Thompson  &  Lichtner,  Boston, 
Mass.,  and  Second  Lieut.  Walter  E.  Lott,  with  the 
Regina  Co.,  Rahway,  N.  J. 

*  *     * 

Among  the  New  York  men  who  have  left  the  service 
are  Capt.  Lew  E.  Wallace,  formerly  a  salesman  for  the 
Youngstown  Sheet  and  Tube  Co.;  Capt.  Worthington 

Campbell,  a  patent  lawyer  with  W.  A.  Redding,  38  Park 

Row,  and  First  Lieut.  Cecil  McC.  Billings,  mechanical 

engineer,  formerly  with  J.  M.  Lansden,  1790  Broad- way. 
*  *     * 

Capt.  George  A.  Wills  of  1067  Madison  Ave.,  New 

York,  was  recently  discharged.  He  has  been  with  the 
Motor  Instruction  Schools  since  entering  the  service, 

first  as  student  and  later  as  instructor,  devoting  his 

time  especially  to  preparation  of  technical  textbooks. 
In  civil  life  he  was  a  consulting  engineer  employed  by 

the  Adams  Express  Co.  and  others  on  work  in  connec- 
tion with  purchase,  maintenance  and  operation  of  motor 

equipment.  It  is  understood  that  he  is  undecided  as  to 
his  future  connections. 

[Continued  on  page  ii6] 
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1>HE  Smal
l  Arms 

Group  has  been  re- 
sponsible for  the  re- 

sults obtained  in  the  pro- 
duction and  inspection  of 

all  machine  guns  of  all 
types,  automatic  rifles, 

magazine  rifles,  pistols,  re- 
volvers, tripods,  etc.,  in- 

cluding all  accessories,  ap- 

pendages, spare  parts  and
  

- 
base  spare  parts   for  each 

type  of  arm.  Machine  guns  of  the  various  models 
are  divided  into  three  different  types,  i.e.,  mobile, 
aircraft  and  tank.  Each  type  has  its  individual 

peculiarities  adapting  it  to  the  purpose  for  which  in- 
tended. 

In  order  to  attain  the  greatest  degree  of  interchange 

II.  Work  of  the  Small  Arms  Group 
This  article  shows  the  work  done  by  the  Small 
Arms  Group,  including  rides  and  rifle  ammuni- 

tion and  artillery  ammunition.  Few  realize  how 
these  groups  run  up  into  quantity  production. 
The  schedule  for  the  service-rifie  cartridge,  for 
example,  called  for  nearly  two  billion  during 
the  last  six  months  of  1918,  and  almost  double 
this    amount    for    the    succeeding    six    months. 

pressure  under  which  the 
development  and  subsequent 
production  was  obtained. 
The  difficulty  encountered 
in  mass  production  can  only 

be  appreciated  when  the 

progress  made  and  the  ra- 
pidity with  which  develop- 
ment progressed,  coupled 

with  the  great  lack  of 
—  skilled  workmen  wherein 

inspectors  had  to  be  taught, 
are  considered.  Female  inspectors  became  a  neces- 

sity, and  through  their  aptness  they  have  established 
themselves  as  permanent  inspectors  for  certain  classes 
of  production  in  the  manufacture  of  small  arms. 

Despite  all  the  obstacles  encountered,  a  percentage  vary- 
ing from  85  to  98.7  per  cent,  of  interchangeability  be- 

of  components  between  plants  the  enormous  quantity  of     tween  plants  was  accomplished  from  the  beginning. 
gages  required  both  by  the  contractor  and  the  Inspection 

Division  taxed  the  capacity  of  all  contractors'  plants  as 
well  as  all  available  outside  capacity.  It  was  impera- 

tively essential  that  the  contractors  first  provide  the 

plants  with  sufficient  gages  to  start  production,  the  in- 
spection gages  being  a  secondary  consideration,  conse- 

quently no  inspection  gages  were  available  in  the  early 
stages  of  production.  Until  the  necessary  gages  were 
furnished,  the  inspection  was  controlled  by  the  presence 
of  a  supervising  inspector  or  inspectors  being  placed 

at  each  of  the  contractor's  inspection  stations  through- 
out the  plant,  whose  duty  it  was  to  observe  the  gaging 

of  all  critical  operations  and  frequently  apply  the  gages 
personally.  It  is  due  to  this  careful  watchfulness  that 
a  satisfactory  degree  of  interchangeability  of  product 
between    plants    was    obtained,    considering    the    great 

The  contractor  is  responsible  for  the  correctness  of  the 
product  when  it  leaves  the  machines,  whence  it  is  then 
routed  to  a  near-by  inspection  station  where  the  con- 

tractor's inspectors  carefully  inspect  each  component 
either  100  per  cent,  or  less,  governed  by  the  accuracy  to 

which  the  components  have  been  machined  and  depend- 
ent upon  the  importance  of  the  component  relative 

to  the  proper  safety,  functioning  and  interchangeability 
required.  Such  components  as  pass  this  inspection  are 
then  routed  to  the  finishing  departments  where  they  are 
then  filed,  burred,  cornered  and  polished,  after  which 
they  are  routed  to  the  Government  inspection  force, 
where  they  are  given  a  similar  inspection  as  above  de- 

scribed on  a  percentage  basis.  While  this  will  at  once 
be  called  double  inspection  the  rejections  made  by  the 
Government  vary  from  0  to  100  per  cent. 
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It  is  due  to  this  careful  inspection,  however,  that  a 

very  satisfactory  degree  of  interchangeability  was  at- 

tained, as  quoted  before  and  a  great  quantity  of  irregu- 

lar components  eliminated  from  the  product,  which 

would  otherwise  be  assembled  in  arms,  that  would  also 

affect  the  assembly  output  per  man.  This  is  organized 

as  a  "group  inspection"  on  the  larger  and  more  com- 
plicated components  requiring  several  gagings  which 

pass  through  a  series  of  inspectors,  the  last  inspector 

placing  a  final  inspector's  acceptance  stamp  upon  the 

component,  vouching  for  the  correctness  of  the  re- 
mainder of  the  group  inspection. 

Each  inspector's  stamp  contains  a  serial  number  as- 
signed and  recorded  against  the  individual  inspector. 

Should  the  inspector  sever  his  connections  with  the  serv- 
ice the  stamp  is  taken  up  and  not  reissued  in  the  same 

plant,  so  that  any  errors  existing  .can  be  readily  traced 
to  the  individual  inspector  responsible.  The  rejected 

parts  are  passed  to  a  Government  salvage  department 
where  extreme  tolerances  are  applied,  and  such  as  are 

acceptable  are  stamped  by  the  salvage  inspector. 

How  the  Work  Is  Progressed 

.  The  product  after  passing  through  the  first,  or  white- 
stage  (untreated),  inspection  is  again  routed  to  the 

contractor,  where  it  is  given  the  prescribed  heat  treat- 
ment. This  includes  hardening  and  tempering  or  rust- 

proofing  finishes,  such  as  browning,  niter-bluing  or  ma- 
chine-bluing. When  completed,  the  product  is  again 

routed  to  the  Government  inspection  force  for  final  com- 
ponent inspection  (black  stage).  This  inspection  is 

largely  visual,  inasmuch  as  the  principal  gaging  points 
are  more  or  less  distorted  due  to  the  heat  treatment 

above  des^cribed.  Many  of  the  vital  points,  however, 
are  subjected  to  further  gaging,  as  for  example  the 

bores  and  chambers  of  barrels  are  examined  for  straight- 
ness  and  accuracy.  The  bolt  holes  in  the  receivers  are 
tested  for  size  and  straightness.  The  bolts  are  carefully 

gaged  for  size,  concentricity,  position  of  locking  shoul- 
ders, striker-point  hole,  etc.  Such  components  as  are 

found  to  be  satisfactory  are  then  routed  to  the  finished- 

stores  department,  where  they  are  issued  to  the  con- 
tractor for  the  necessary  group  or  final  assembly  into 

finished  arms,  when  they  are  again  routed  to  the  Gov- 
ernment inspection  department  for  final  inspection, 

proof-firing,  targeting,  packing  and  shipping. 
The  rifle  is  such  a  well-known  arm  that  a  little  data 

as  to  its  inspection  will  show  something  of  the  enormous 

task  before  the  inspection  division  in  handling  over  10,- 
000  completed  rifles  a  day,  with  enough  spare  parts  to 

make  up  perhaps  2000  more.  The  largest  plant  was  that 
of  the  Midvale  Steel  and  Ordnance  Co.,  with  its  rifle 

plant  at  Eddystone,  Penn.,  as  this  plant  made  something 
over  50  per  cent,  of  the  total  output  of  the  country,  or 
between  5000  and  6000  completed  rifles  a  day,  with 

spare  parts  in  addition.  And  realizing  that  this  was  a 
new  plant  and  that  very  few  of  the  organization  were 
familiar  with  rifle  manufacture,  it  deserves  great  credit. 

The  company  made  the  1917  model,  which  has  some- 

thing over  100  component  parts  and  weighs  about  9',  lb., 
complete,  so  that  over  50,000  lb.,  or  25  tons,  of  fini.shed 
product  was  handled  every  24  hours. 

There  are  1660  operations  on  the  rifle,  of  which  927 

are  inspected  operations,  and  these  require  1897  differ- 
ent kinds  of  gages.  There  were  15,826  gages  in  use  daily 

by  the  inspectors  of  the  company,  while  the  Army  in- 
spectors used  527  diflferent  kinds  of  gages,  50  of  which 

were  not  used  by  the  company  at  all.  The  Army  inspec- 
tors numbered  about  1300  in  this  plant,  while  the  com- 
pany employed  1500,  or  10  per  cent,  of  the  force. 

Allowing  for  rejects  and  for  recuts,  or  pieces  which 
had  to  be  returned  for  correction,  there  were  something 

over  15,000,000  operations  a  day  which  had  to  be  in- 
.spected,  or  about  1000  per  employee. 

With  nearly  every  piece  the  inspection  was  100  per 
cent.,  but  they  hold  the  record  for  rapid  assembling 

of  rifles — 194  complete  rifles  in  5  hours  by  one  man. 
The  following  records  of  some  of  the  principal  items 

will  give  some  impression  of  the  volume  of  finished 

arms  inspected  and  accepted  since  the  war  began  to  and 
includiiig  Dec.  7,  1918: 

MACHINE    Ot'.NS,     Kl  Kl  .K.-^.     1 '1ST(  )l..s.    HTC.    IX.SPECVBD Weekly 

Produotion  of                                              Opei-alions  Number  of 
Finished  .\.rms  liispeotois                 Inspected  Gages  Use<J 

S7.584                         S.non                            10.708  13,405 

SL'.MllAKY   Of  .\IU1S    I.VSPKCTKI)  TO    DEC.    7.   1918 

Inspected  and 
Type :  Accepted 

U.    S.    rifles,    caliber    U.3i).    model    1!)17    2,341,732 
U.    S.    rifles,    caUber   0.30.    model    1903      343.949 
Ross    rifles      \.    20.000 
Russian  rifles       280.049 
Pistols,  caliber  0.45,  model  1911  (Colt  and  Keminsrton, 

Bridgeport)        117.275 
Revolvers,  caliber   0.15.   model    1917    (Colt    and   Smith 

&   Wesson)       289,211 
Browning    machine    guns,    model    1917    30.661 
Browning  automatic   rifles,    model    1918..  61.712 
Vickers'    machine    guns,    model    1915    15,239 
Colts    machine    guns    S'fiS 
Marlin    aircraft    machine    guns,     model     1917    38.545 
Marlin  tank  guns       ^90 
Browning  aviation       .     133 
Lewis   machine  guns,    model    1917    'i'iii 
Tripods,   all   types.    (11/21/18)    SI'SS 
Bavonets.    model    1917    (11/21/18)    H^W, 
Boios.   models    1910   and    1917    (11/21/18)    '29.771 
Sabers,    model    191.'!      :  ■■  •  ,    xMSI 
Gunstock  blanks,  models  1903  and  1917   (11/21/18)..  f-j'S"8 
Hand  guards,   models   1903   and  1917    (11/21/18)....  1.4S7.349 
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Diaphragm 

From  the  above  record  it  will  be  noted  that  the  total 

rifles  of  all  types  inspected  is  3,048,442  and  does  not  in- 
clude the  United  States  rifles,  caliber  0.30,  model  1903, 

manufactured  prior  to  the  declaration  of  war.  The 
next  larger  item  is  the  total  machine  guns  inspected, 
219,093.  While  the  former  figures  are  believed  to  be 
unequaled  the  latter  is  considered  fully  as  great  an 
achievement,  due  to  the  adoption  of  the  several  new 

types  and  the  consequent  later  development  and  organi- 
zation  for  their   ma.ss   production. 

Small-Arms  Ammunition 

Prior  to  1917  the  regular  0.30-caliber  service  and 
0.45-caliber  pistol  cartridges  developed  at  our  ammuni- 

tion factories  were  acknowledged  to  have  no  superiors 

among  the  military  ammunition  of  the  warring  na- 
tions. On  the  declaration  of  hostilities  with  Germany 

and  her  allies  the  experts  from  our  regular  army  estab- 
lishment and  reserve  officers  from  the  technical  field 

were  organized  into  the  Small  Arms  Division  under  Col. 
John  T.  Thompson  (now  Brigadier  General)  to  develop 

and  produce  small  arms  and  small-arms  ammunition 
in  hitherto  unheard  of  quantities. 

THK    SCHKDULK    OF   PRODUCTION 

Last  Six  Months  First  Six  Months 
oflillS  of  1919 

Service    0.30   caliber              1.775,000,000  3.300,000,000 
Tracer                90,000,000  107,000,000 
Incendiary                70,000,000  80,000,000 
Armor   piercing               120,000,000  145,000,000 
0.45   pistol   ball   cartridge               700,000,000  1.000,000.000 

With  some  changes  in  order  that  the  standard  ammu- 
nition would  be  adaptable  to  the  many  types  of  machine 

guns  in  use  in  our  army  in  this  quantity  production, 
a  quality  even  superior  to  that  of  peace  times  has  been 
reached.  A  great  deal  of  attention  was  devoted  to  our 
sources  of  raw  material  and  existing  stocks  of  metals 
and  chemicals.  During  peace  times  it  was  customary 
to  send  broadcast  over  the  world  for  materials  of  the 
highest  quality.  For  instance,  two  rare  chemicals 
which  are  used  by  most  manufacturers  of  ammunition 

and  which  were  obtained  from  foreign  sources  are  anti- 
mony sulphide  and  potassium  chlorate.  In  the  case  of 

the  former  it  was  feared  we  faced  a  serious  shortage. 

In  the  case  of  the  latter  the  purity  of  that  from  avail- 
able sources  was  questioned.  It  became  necessary  to  de- 

velop substitutes  which  would  function  as  well  or  to 
refine  the  available  raw  material.  Such  problems  as 
these  and  the  supplies  of  copper,  zinc,  lead,  antimony, 
nickel  and  tin,  with  the  many  metallurgical  problems 
arising  from  their  use,  require  the  attention  of  a  large 
corps  of  engineers  and  metallurgists. 

During  the  refinement  and  development  of  the  0.30- 
caliber  service  cartridge  and  getting  into  a  war-time 
stride  of  production  of  this  type,  special  types  which 
have  been  developed  abroad  for  aircraft  and  antiair- 

craft use  were  pressing  for  the  attention  of  the  engi- 
neering experts.  Officers  were  sent  overseas  to  famil- 

iarize themselves  with  their  manufacture  and  design. 
Here  was  a  new  field,  for  the  small  0.30-caliber  bullet 
was  called  upon  to  hold  within  itself  until  discharged 
from  the  gun  incendiary  materials  and  diamond-hard 
armor-piercing  cores.  As  the  weight  and  form  of  the 
bullet  have  a  great  bearing  on  the  distance  and  velocity 
of  its  flight  careful  adjustments  were  necessary  on  the 
complicated  special  types  in  order  that  the  same  setting 
of  the  sights  on  the  rifles  and  machine  guns  can  be  used 
interchangeably  for  all  types. 

Machine  Gun  Feed  Mechanism 

The  feed  mechanism  of  the  modern  machine  gun  is 
carefully  devised  to  operate  with  a  cartridge  and  bullet 
of  an  exact  form.  If  this  form  is  not  carefully  con- 

trolled the  feed  mechanism  will  fail  to  operate.  Few 
people  realize  that  the  modern  type  of  machine  gun  will 
discharge  bullets  at  the  rate  of  700  to  800  a  minute. 
This  high  rate  of  fire  requires  ammunition  of  exact  form 
and  size  as  well  as  highest  quality  of  material  and  me- 

chanical workmanship.  The  Government  arsenals  and 
private  plants  have  been  brought  up  to  high  production 
of  these  special  airplane  types  of  small-arms  ammu- nition. 

Cartridge  Inspection  Delicate 

The  inspection  of  the  finished  cartridge  presented  one 
of  the  greatest  difficulties.  In  the  increased  production 
it  is  very  necessary  to  have  experts  whose  sole  duty  if 
to  determine  the  quality  of  the  finished  product.  In 
.spite  of  the  cooperation  of  manufacturers  and  skilled 
mechanics  at  the  plants  slight  variations  from  the  tol- 

erances will  occur  and  will,  if  overlooked,  cause  mal- 
functions of  the  rifles  or  machine  guns.  A  malfunction 

is  particularly  serious,  as  it  has  a  direct  effect  upon  the 
morale  of  the  men  in  the  field.  During  the  inspection 
of  the  small-arms  ammunition  every  cartridge  is  gaged 
to  determine  whether  it  will  enter  the  rifle  chamber. 
Quantities  of  cartridges  from  each  manufactured  lot 
are  fired  to  determine  the  accuracy  and  to  verify  the 
quality  and  weight  of  powder  charge  and  infallibility 
of  the  primer  cap.  In  the  case  of  special  airplane  am- 

munition the  bullets  are  made  the  object  of  special  func- 
tioning tests  to  determine  their  action  on  armor  plate 

and  inflammable  parts  of  airplanes. 
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Perhaps  one  of  the  lat- 
est developments  in  test- 
ing small-arms  ammuni- 
tion is  the  machine  called 

the  hang-fire  tester.  A 
hang-fire  is  usually  the 
result  of  improper  mix- 

ing of  the  chemicals,  the 

use  of  impure  '  chem- 
icals or  some  mechanical 

defect  of  the  primer  cap, 
causing  slow  burning  and 
slow  propagation  of  heat 
to  the  powder  charge.  The 
primer  cap  is  in  truth  the 

very  heart  of  the  cartridge.  Minute  quantities  of  inti- 

mately mixed  chemicals  go  to  make  up  this  small  but  im- 
portant component.  As  the  machine  gun  is  mounted  on 

the  airplane  immediately  behind  and  synchronized  with 
the  propeller  in  a  manner  to  allow  each  shot  to  be  fired 
between  the  revolving  blades  a  delay  in  the  explosion  of 

the  powder  charge  might  shatter  the  blades  of  the  pro- 
peller and  result  in  the  death  of  the  aviator.  The  hang- 

fire  testing  machine  is  so  devised  that  a  revolving  disk 
geared  to  the  machine  gun  will  measure  the  deviation 
by  angle  or  time  of  any  shot  lagging  behind  the  group 
of  the  test  lot. 

Artillery  Antniunition 

Next  to  small-arms  ammunition  artillery  ammunition 

runs  up  into  the  largest  quantities,  and  so  far  as  ton- 
nage is  concerned  it  far  exceeds  anything  else.  Some 

idea  of  the  amount  of  this  may  be  had  from  the  fact  that 

the  program  of  75-mm.  shells  called  for  7,000,000  a 
month  and  of  the  155-mm.  shells  about  1,000,000  a 
month.  One  of  the  fears  was  that  the  French  shells 
would  all  have  to  be  hydraulically  tested  and  we  did  not 
have  either  a  sufficient  number  of  hydraulic  testing  ma- 

chines or  the  capacity  for  building  them  at  a  sufficiently 
rapid  rate. 

The  physical  properties  of  the  French  shells  necessi- 
tated heat  treatment,  and  the  French  practice  was  to 

water-quench  all  shells  by  a  spraying  system  wherein 
a  spray  is  used  both  inside  and  outside  the  shell.  This 
is  a  very  drastic  treatment,  and  it  was  feared  by  some 
that  it  would  cause  cracks,  which  in  turn  might  be  re- 

sponsible for  premature  explosion  in  the  gun  with  its 
consequent  damage,  and  in  too  many  cases  the  death 
of  the  gun  crew.  It  is  stated  that  during  the  late  sum- 

mer and  fall  of  1914  the  French  lost  over  500  guns  on 
account  of  premature  ex- 

plosion. It  is  also  stated 
that  in  small-sized  ammu- 

nition the  French  have 

one  "premature"  in  every 
35,000  shots,  while  the 

British  have  but  one  pre- 
mature out  of  every  300,- 

000  shots.  This  differ- 
ence is  attributed  to  two 

causes,  one  the  difference 
in  the  type  of  fuse,  and 
the  other  to  the  fact  that 
the  shells  are  not  heat- 
treated.     The  heat  treat- 

ment, however,  gives  su- 
p  e  r  i  o  r  fragmentation, 
which  makes  the  shells 
more  effective,  and  all  of 

our  shells  are  heat-treated 

but  are  quenched  in  oil  in- 
stead of  water.  Just  to 

give  some  idea  of  the  work 
involved  in  shell  inspec- 

tion, w(>  show  a  page  of 
gages  used  together  with 
other  tests  which  have  to 
be  made.  The  list  at  the 

bottom  explains  each  op- 
eration and  also  gives  the 

sequence.  When  we  realize  that  this  inspection  must  be 
carried  out  on  over  120,000  shells  a  day,  the  size  of  the 
task  confronting  inspectors  becomes  more  apparent. 
Among  the  interesting  data  which  have  been  col- 

lected as  a  result  of  the  munition  contracts  are  those 
relating  to  the  life  of  gages  used  in  the  different  work. 
These,  as  would  be  expected,  vary  greatly,  both  on  ac- 

count of  the  kind  of  gage  and  the  use  to  which  it  is  sub- 
mitted, together  with  the  effect  of  the  way  in  which  it 

is  used.  A  nose  plug  gage  for  the  155-mm.  shell  aver- 
ages 35,000  shells  before  wearing  to  the  point  of  being 

rejected.  The  gage  for  the  bourrelet  and  driving  bands 
lasted  for  155,000  shells. 

Shell  rejections  for  all  causes,  including  the  shells 
wasted  in  setting  up  the  tools  in  the  machine,  average 
about  eight-tenths  of  1  per  cent.,  although  in  some  in- 

stances it  goes  as  high  as  2  to  3  per  cent. 
The  daily  production  as  of  Nov.  1, 1918,  is  here  shown: 

SHELL  PRODUCTION  AS 

Type  of  Shell 75-mm.   high-explosive   shell      
75-mm.    shrapnel      
4.7-in.    high-explosive    shell       
5-in.    high-explosive   shell      
6-in.    high-explosive   shell      
155-mm.   high-explosive  shell      
8-in.    high-explosive    shell      
9.2-in.   high-explosive   shell      
240-mm.    high-explosive    shell       
10-in.  high-explosive  shell     
12-in.     high-explosive    shell       
155-mm.    shrapnel      

OF  NOV.  1 

,  1918 

Daily 

Weight  in  Lb. 
Production  of  Forgings  Used 

l.'!2,000 

2,562.000 
35,000 560,000 

9.200 

641,200 

1.500 

126,000 

2.500 

380.000 

25,828 4,313,276 

3.200 

1,020,800 

2.800 

1,087,800 
800 

520,000 

800 

552,000 

73 

97,236 

2,500 

229.750 

12,090.062 

The  importance  of  careful  and  accurate  inspection  is 
outlined  herewith: 

Any  piping  in  the  base  of  the  shell  may  allow  hot 
gases  from  the  gun  chamber  to  ignite  the  explosive  in 
the  shell,  often  resulting  in  the  destruction  of  the  gun 
and  killing  of  the  gun  crew.  Base  covers  are  applied  to 

the  shell  to  minimize  this 

danger,  but  should  they  be 
insecurely  attached  the 
hot  gases  may  penetrate 
the  base  of  the  shell. 

Should  base  covers  be- 
come detached  from 

the  shell  during  flight 

there  will  be  serious  dan- 
ger to  any  troops  in  the 

vicinity,  as  these  covers 
have  a  sharp  edge  and 
travel  at  a  tremendous 

speed.  This  danger  would 
be    particularly    grave    in 
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Gages  Used  by  U,  S,  Inspectors — 7S~Mm.  Shrapnel 
'  Gagf 
Number 

DeBcri  ptlon 

1  Ring  Gage.  Diameter  of  Bourrclet.  Go 
2  Uine  Gage.  Diameter  of  Bourrelet.  No  Go 
3  RinK  Gage.  Concentrirlty,  Band.  Go:  with  rear  of 

Band,   No.  Go 
4  Ring  Gage,  Diameter  of  Driving  Fiand.  No  Go 
5  King  Gage.  Diameter  of  Rear  of  liancl.  Go 
fi  Ring  Gage,  Diameter  of  Rear  of  Band,  No  Go 
7  Knap  Gage  for  Diameter  of  Itody.  (Jo  and  No  Go 
8  Snap  Gage  for  Diameter  of  Bourrelet.  Go  and  No  Go 
^  Snap  Gage  tor  Diameter  of  Driving  Band.  Go  and No  Go 

10  Snap  Gage  for  Diameter  of  Rear  of  Band,  Go  and No  Go 

Jl  Snap  Gage  for  Diameter  of  Band  Seat,  Go  and  No  Go 
13  Width  of  Band  Seat.  Go  and  No  Go 
Ifl  Gage  for  Thickness  of  Base 
to  S"8  f  lage  for  Dlamrter  of  Powder  Chamber.  No  Go 
Jo  rlug  Gage  for  Diameter  of  Powder  Chamber,  Go 
in  ̂U8  Gage  for  Diameter  <>I  Diaphragm  Seat.  No  Go 
91  ??"*  <^»age  for  Diameter  of  Diaphragm  Seat.  CJo 

youble    end    piuggat'c-    for    countcrbored    hole    in 
-     Diaphragm 
*3  SUaeGage  for  Diameter  of  Diaphragm,Go  and  No  Go 
i*  ̂ Dap  Gage  for  Height  of  Diaphragm,  Go  and  No  Go 
*2  £?■**"*«  O'  Tube  Support  Diaphragm dO  Profile  Bottom  Radius  of  Diaphragm 
J7  Pluneer  Gage.  Bottom  of  Ct'BoreU  Hole  to  Base  of DUphragm 

Gage  Description Number 

28  Length  of  Case,  Snap  Gage,  Go  and  No  Go 
29  Slide  Gage.  Large  Diameter  of  Head 30  Kfeentririty  of  Finished  Shell  CJage     „     ̂     „ 
31  Slidt  CJage.  I^ength  of  Shoulder  on  Head,  Go  and No  Go  ^  J  «..     *-, 

32  Stand  Snap  Gage,  Length  of  Head,  Go  and  No  Go 
33  Stand    Snap   Gage.  Location   of  Waterproof   Cover Groove 

34  Plunger  Gage,  Diameter  and  Depth  of  Countersink 
35  Stand  Snap  Gage,  Assembled  Height  of  Tube  and Diaphragm 

37  Snap  CJage  for  Depth  of  Washer  Seat 
38  Plunger  Gage.  Top  of  Socket  to  Top  of  Washer 
30  Length  of  Outside  Thread  on   Head 
40  Depth  of  Diaphragm  Seat.  Plunger  Gage 
47  Snap  Gage,  Distance  from  Base  to  Band  Groove 
50  Snap  Gage  for  Length  of  Center  Tube 
51  Rlne  Gage  for  Maximum  Diameter  of  Center  Tube 
52  Rinu  Gage  for  Minimum  Diameter  of  Center  Tube 
55  Snap  CJage  for  Thickness  of  Diaphragm 
57  Snap  (Jage  for  Radius  of  Diaphragm 
66  Profile  of  Fuse  End 

68  Plug  Thread  Gage.  Inside  Thread  of  Head.  Go 
69  Plug  Thread  Gage.  Inside  Thread  of  Head.  No  Go 
71  Ring  Thread  Ciage,  Outside  Thread  of  Head.  No  Go 

72  Ring  Thread   Gage.  Outside  Thread   of   Head.  Go, Adjustable 

tiage 

Number 
Description 

73  Ring  Thread  Gage.  Outside  Thread  of  Head,  No  Go 
Adjustable 

74  Plug  Thread  Gage,  Thread  tn  Shell   Nose.  No  Go 
75  Plug  Thread  Gage.  Thread  in  Shell  Noee.  Go 
81  Position  and  Profile  of  Band  and  Bevels 
82  Concentricity  of  Assembled  Tube  and  Diaphragm 
86  Right  Angle  to  Base  Gage 
88  Plug.  Root  Diameter  of  Thread  in  Fuse  Socket 
89  Profile  of  Finished  Band 
94  Snap  Gage.  l>iameter  and  Depth  of  Washer  Seat 
95  Concentricity  of  Center  Tube  and  Top  of  Shell 
106  Ring  Gage,  Maximum  Diameter  of  Driving  Band 
111  Ring  Cages  Diameter  of  Center  Tube 
117  Plug.  Top  Diameter  of  Head 
119  Assembled  Length.  75-Mm.  Shrapnel 
123  Gage  for  Checking  Deflection  In  Diaphragm  Forg- 

ings 

120  Concentricity  Gage  for  Bourrelet  with  Thread  In Head 

A  Plug.  Inside  Diameter  of  Thread  In  Head,  Special 
B  Gage  for  Wall  Thickness.  Finished  Case.  Special 
C  Plug,    Top    Diameter   Taper    Bore    Finished    Case, 

Special D  Gravity  Plane  Gage 
124  Plup  Gage  lor  Concentricity  of  Powder  Pocket  and 

Diaphragm  Seal. 
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the  case  of  troops  following  close  under  a  barrage  fire. 
Shell  having  thin  bases  also  increase  the  danger  of 
premature  explosion,  owing  to  the  very  high  chamber 
pressure  used  in  field  artillery,  some  types  of  gun  being 
as  high  as  38,000  lb.  per  square  inch.  Shell  having 
walls  which  are  below  the  minimum  thickness  allowed 
are  liable  to  upset  in  the  gun,  which  always  results  in 
some  damage  to  the  gun  and  often  destroys  it. 

Rotating  bands  which  are  loose,  or  which  are  too  small 
in  diameter,  seriously  impair  the  range  and  accuracy  of 
the  shell.  This  also  is  true  of  shell  which  are  eccentric 
or  of  too  small  a  diameter  at  the  bourrelet.  A  very 
small  variation  in  length  or  in  weight  will  also  produce 
a  marked  variation  in  range  and  accuracy. 

It  is  also  important  that  the  physical  properties  of 
the  steel  shall  be  carefully  watched,  as  the  shell  must 
be  hard  enough  to  fragment  properly  upon  detonation 

and  yet  soft  enough  to  machine,  and  of  the  proper  ten- 
sile strength  to  resist  "setback"  at  the  time  of  firing 

from  the  gun. 
A  band  which  is  too  soft  will  shear  in  the  rifling  of 

the  gun,  with  a  consequent  loss  of  range  and  accuracy. 
The  fuse  threads  must  be  of  proper  diameter  and 

have  a  sufficient  number  of  perfect  threads  to  insure 

the  satisfactory  fitting  of  the  fuse,  otherwise  a  deterio- 
ration of  the  explosive  in  the  shell  is  probable,  sometimes 

resulting  in  premature  explosion  and  sometimes  in  fail- 
ure to  explode  at  all. 

Certain  types  of  explosive  and  ordinary  varnish  react 
to  form  highly  unstable  compounds,  and  it  is  therefore 
essential  that  shell  to  be  loaded  with  this  type  of  explo- 

sive must  have  an  interior  coating  free  from  any  chem- 
icals which  would  react  with  the  explosive. 

A  further  responsibility  of  the  inspector  is  to  make 
sure  that  the  finished  projectiles  are  properly  protected 
in  transit  to  prevent  any  damage  to  the  rotating  band 
or  the  fuse  thread  and  from  rust. 
Among  the  methods  of  reclamation  which  have  been 

used  to  advantage  is  that  of  plating  the  inside  of  light- 
weight shells  with  lead  to  bring  them  up  to  weight. 

About  75,000  shells  were  so  treated. 
A  very  important  effect  of  this  process  was  the  great 

reduction  in  the  number  of  light-weight  shell  produced. 
The  reason  for  this  was  that  previous  to  the  use  of 

lead  plating,  light-weight  shell  were  accepted  on  a  sal- 
vage basis.  Since  the  introduction  of  lead  plating,  on 

the  other  hand,  no  such  salvage  acceptance  is  allowed, 

and  all  light-weight  shell  must  be  lead  plated  at  the  ex- 
pense of  the  contractor.  This  has  led  to  the  contrac- 

tors making  strenuous  efforts  to  avoid  the  production  of 
light-weight  shells,  with  the  most  excellent  results. 

[Concluded  from   page  ,ilO] 

Second  Lieut.  John  B.  Pagin  was  formerly  a  mechan- 
ical engineer  with  the  Sherman-Klove  Co.,  Chicago,  111. *  *     * 

First  Lieut.  H.  M.  Beebe  was  discharged  after  15 

months'  service.  In  civil  life  he  is  a  mechanical  engi- 
neer and  was  employed  by  the  Link-Belt  Co.,  Chicago. *  *     * 

First  Lieut.  Robert  G.  Meyler,  who  has  been  an 
instructor  in  industrial  engineering  at  Cornell  Uni- 

versity, has  left  the  service.  He  was  commissioned  in 
June,  1917. 

Maj.  Charles  E.  Sholes,  \.ho  was  with  the  Granville 
Chemical  Co.  before  entering  the  service,  has  been 
discharged.     He  was  connected  with  the  office  in  New 
York,  where  he  lives. *  *     * 

First  Lieut.  I.  W.  Fettengill  of  Haverhill,  Mass., 

was  discharged  after  16  months'  service.  He  is  a 
mechanical  engineer,  and  was  employed  by  the  Wagner 
Electric  Co.,  St.  Louis,  Mo. 

»     *     * 

Capt.  Henry  A.  Brown  of  Kenmore,  N.  Y.,  was  re- 
leased on  Jan.  .31.  He  had  been  in  the  service  over  20 

months,  and  left  the  Brown  &  Sharpe  Manufacturing 
Co.,  of  Providence,  R.  I.,  to  enter. 

»     »     » 

First  Lieut.  Xanthers  R.  Smith  of  Jenkintown,  Penn., 

has  been  discharged  after  15  months'  ser\-ice.  He  is 
a   mechanical    engineer   and    was    employed    previously 
bv  the  Atlantic  Refining  Company. 

*  »     * 

F'ir.st  Lieut.  Gerald  H.  Deacon  of  Germantown,  Penn., 
has  left  the  service.  Before  receiving  his  commission 
in  January,  1918,  he  was  with  the  Robert  Gair  Co., 
Brooklyn,  N.  Y.  manufacturer  of  paper  containers. 

General  Jamieson  Renews  Consulting 
Practice 

Brig.-Gen.  Charles  C.  Jamieson,  who  was  discharged 
from  the  service  at  his  own  request  on  Jan.  3,  1919,  has 
renewed  his  connections  with  George  W.  Goethals  &  Co., 
Inc.,  40  Wall  St.,  New  York,  as  vice  president  and 
partner.  General  Jamieson  graduated  from  the  Military 
.\cademy  in  1892  and  retired  as  a  major  in  1910.  He 
then  spent  five  and  a  half  years  in  the  manufacture  of 

agricultural  implements  and  harvesting  machinerj-, 
three  of  which  were  with  the  Walter  A.  Wood  Mowing 

and  Reaping  Machine  Co.,  and  two  and  a  half  as  man- 
ager of  factories  for  Deere  &  Co.  He  resigned  from 

Deere  &  Co.  in  1916,  opened  offices  as  consulting  engi- 
neer in  New  York,  and  organized  the  firm  of  George 

W.  Goethals  &  Co.,  which  is  engaged  in  consulting  and 
organization  work  in  connection  with  industrials. 

Lieut.-Col.  William  H.  Eaton  Resumes 
Civilian  Activities 

Lieut.-Col.  William  H.  Eaton  has  resumed  his  posi- 
tion as  treasurer  and  general  manager  of  the  Eaton, 

Crane  &  Pike  Co.,  Pittsfield,  Mass.  Colonel  Eaton  was 
commissioned  a  captain  on  Aug.  1,  1917,  and  became 
assistant  to  Brig.-Gen.  (then  Colonel)  C.  B.  Wheeler. 
Chief  of  the  Supply  Division,  Ordnance  Department. 
When  General  Wheeler  was  promoted  to  be  Acting 
Chief  of  Ordnance  Colonel  Eaton  was  his  assistant  until 
General  Wheeler  was  appointed  Chief  Ordnance  Officer 
of  the  American  Expeditionary  Forces,  at  which  time 

Colonel  Eaton  sailed  for  France  to  continue  in  the  ca- 
pacity of  assistant  to  General  Wheeler.  Colonel  Eaton, 

who  is  a  graduate  of  the  Peekskill  Military  Academy, 
became  secretary  of  the  Eaton,  Crane  &  Pike  Co.  in  1907 
and  treasurer  and  manager  in  1912.  He  is  president  of 

the  Union  Cooperative  Bark  of  Pittsfield,  director  of  the 

Pittsfield  National  Bank  and  trustee  of  Trinity  Col- 
lege of  Hartford. 
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Attention ! ! 
If  you  believe  in  industrial  education — 

If  you  believe  in  giving  American  boys  a  chance — 

If  you  believe  in  training  mechanics  who  think 
about  their  work  in  addition  to  merely  do- 

ing it— 

If  you  believe  in  developing  to  the  utmost  Amer- 

ica's resources  and  increasing  to  the  utmost 
America's  wealth  — 

If  you  believe  in  these  things,  sit  down  this 
minute  and  write  your  Congressmen  and  Sen- 

ators to  get  back  of  the  movement  to  let  the 
American  people  make  use  of  the  tools  they 
have  bought  and  paid  for. 

Mention  Representative  C.  P.  Caldwell's  bill,  H.  R.  15625, 
introduced  February  4,  1919. 

65th  Congress       U"      "D        1   C /C  O  CI 3d  Session  11.    Iv.     1«JVJ^*J 

In  the  House  of  Representatives,  February  4,  1919. 

Mr.   Caldwell   introduced   the   following  bill,   which  was   referred   to   the   Committee   on 

Military   Atfairs   and  ordered  to  be  printed: 

A  BILL 
To    provide    further    educational    facilities    by    requiring  Secretary     of     War     should     have     such     equipment     the 

the   War   Department   to   loan   certain   machine   tools  machine    tools    suitable    for    their    use    which    are    owned 
not   in    use    for    Covernment    purposes    to    trade    and  by  the   United    States   of   America,    which    are    under   the 
technical    schools    and    universities,    and    for    other  control  of  the  War  Department,  and  which  are  not  being 

purposes.  used  for  Government  purposes:  Provided,  /lou-ever,  That 
n«  ■•(  .,«„,(„ J  t.     fi,  Q       4         J  ir  c  B  J.        „(.,  each   institution   so   equipped   shall  be   responsible  to  the 
lie  it  enarled  by  the  Senate  and  House  of  Representa-  ;"\     ■   c.    .         r    a_     •  j  i  .•         .     i f',^,..  „;  <;     rr_;<  j  c<   .«      /    i        •       •     /->  _  United  States  of  America,   under  regulations   to  be  pre- 

tives  of  the  United  States  of  .Imerica  in  Congress  assent-  i^"'i"="    ,        ,      „  r   ,,,        ?       , 
bled.  That  the  Secretary  of  War  shall  lend  to  trade  and  scribed    by   the   Secretary    of   War,    for    the    proper    care 

technical   schools   and    universities   and   other    recognized  and    safe    return    of    such    equipment    when    demanded, 
educational    institutions    which    in    the    discretion    of   the  ordinary  wear  and  tear  excepted. 



318 AMERICAN     MACHINIST Vol.  50,  No.  7 

EDITORIALS 

Re-education  of  Returned  Soldiers 

SOME  of  the  agencies  which  are  engaged  in  the  re- 
education of  returned  soldiers  are  attacking  the 

problem  in  a  somewhat  different  manner  than  has 
been  understood  in  some  quarters.  Instead  of  trying 
to  find  means  whereby  appliances  can  be  made  to 
enable  a  machinist  to  return  to  his  trade  considerable 

success  is  being  attained  by  finding  the  man's  ca- 
pability and  inclination  along  allied  lines  or  even  in 

distinctly  different  lines  of  work.  In  the  case  of  a  man 

who  has  lost  a  hand  or  an  arm,  for  example,  the  at- 
tempt is  made  to  find  some  occupation  which  he  can 

follow  with  the  use  of  one  hand  instead  of  fixing  him 
up  with  appliances  to  return  him  to  his  old  trade. 

While  it  is  not  of  course  possible  to  do  this  in  all 
cases,  and  while  all  crippled  men  are  not  capable  of 
other  vocations,  the  idea  of  reeducation  is  being  ex- 

tended so  as  to  cover  new  education  along  different 
lines.  If,  for  example,  the  man  has  been  an  expert 
machinist,  thoroughly  understanding  the  operations  of 
the  various  machines  in  the  shop,  he  may  be  trained  to 
read  blueprints  and  to  become  a  planner  of  work  for 
others,  thus  utilizing  his  shop  experience  and  at  the 
same  time  enabling  him  to  make  himself  more  useful 
than  before  without  the  aid  of  mechanical  appliances. 

When  additional  education  will  fit  a  man  for  a  better 

job,  and  the  man  has  the  capacity  for  this  education,  it 
is  certainly  much  better  to  reward  his  sacrifice  by  pro- 

motions of  this  kind  than  to  send  him  back  into  the 

shop  under  a  handicap,  which  is  not  only  physical  but, 
what  is  equally  undesirable,  also  a  constant  source  of 
mental  depression. 

Profiting  by  Our  Mistakes 
WE  LEARN  by  doing,  and  in  doing  we  make  many 

mistakes.  But  we  do  not  learn  unless  we  acknowl- 
edge that  we  have  made  mistakes  and  try  to  correct 

them  or  prevent  their  recurrence.  The  best  teachers 
do  not  gloss  over  the  mistakes  of  their  pupils.  They 
point  out  the  errors  so  that  they  and  others  may  not 
make  the  same  mistakes  again. 

We  made  many  mistakes  in  our  war  preparation  and 
activities,  as  was  to  be  expected.  But  in  too  many 
cases  we  are  trying  to  deceive  ourselves  into  believing 
that  everything  went  just  as  it  should  when  we  knew 
that  this  was  not  the  case.  We  are  losing  a  great  op- 

portunity of  profiting  by  our  mistakes  by  attempting 
to  hide  them  under  camouflage  of  various  kinds. 

There  sire  good  and  sufficient  reasons  for  failure  in 

many  cases,  and  nothing  is  to  be  gained  by  indiscrimi- 
nate censure  of  individuals.  The  greatest  reason  for 

failure  can  probably  be  found  in  the  selection  of  men 
unfitted  for  their  particular  job  and  in  the  handicap- 

ping of  good  men  by  impractical  conditions.  But  we 
shall  lose  all  opportunity  for  profiting  by  our  mistakes 
if  we   continue   the   application   of   whitewash    instead 

of  looking  the  facts  squarely  in  the  face  and  en- 
deavoring to  profit  by  them.  And  unless  we  do  this 

we  are  liable  to  make  the  same  mistakes  again. 
It  is  quite  natural  that  the  individuals  involved  should 

seek  to  shield  themselves  and  to  try  and  gather  what 
glory  they  may.  But  the  individual  must  give  way  to 
the  best  interests  of  the  nation.  His  reputation  must 
stand  or  fall  on  accomplishment  or  failure. 

It  is  said  that  to  err  is  human  and  to  forgive  divine. 
But  while  we  may  be  ready  to  forgive  the  errors  made 
we  can  hardly  be  expected  to  forgive  deliberate  mis- 

representation, copious  applications  of  whitewash  and 
claims  to  inventions  and  improvements  which  clearly 
belong  to  someone  else.  Before  we  forgive  the  prodigal 
and  take  him  back  into  the  family  he  must  acknowledge 
the  error  of  his  ways  and  not  pose  as  either  a  hero  or  a 
martyr. 

Rewarding  Fair  Treatment 
THE  tiir.3  is  coming  when  we  shall  have  practical 

demonstrations  as  to  how  long  we  remember  the 
kind  of  treatment  we  received  during  the  stress  of  the 
past  four  years;  to  show  perhaps  whether  it  pays  to 
take  advantage  of  every  opportunity  or  to  play  fair  in 
all  things. 

The  machine-tool  builder  of  this  country  showed  with 
few  exceptions  a  desire  to  handle  matters  fairly  and 
to  give  considerate  treatment  to  all.  The  prices  of 
machine  tools  advanced  less  than  many  other  metal  prod- 

ucts, and  no  increase  has  taken  place  since  June,  1917. 
There  has  been,  however,  a  difference  in  the  treat- 

ment accorded  customers,  as  was  to  be  expected.  Trait.= 
of  individual  character  will  show  themselves  under 

stress  or  when  opportunity  offers.  The  time  is  now 
coming  when  those  who  were  well  treated  can  show 
their  appreciation,  and  those  who  were  gouged  and 
taken  advantage  of  can  also  show  that  they  do  not 
forget  unfair  treatment  and  will  take  their  trade  where 
they  were  well  cared  for. 

While  the  majority  of  machine-tool  builders  were 
reasonable  in  their  price  advances  there  were  a  few 
cases  where  an  urgent  demand  for  a  machine  was  very 
apt  to  boost  the  price;  where  an  inferior  machine  could 
be  obtained  more  readily,  but  at  a  higher  price,  than 
the  best.  On  the  other  hand  there  are  a  few  cases 

where  builders  of  machines  of  the  highest  grade  ad- 
vanced prices  barely  enough  to  cover  the  increases  in 

materials  and  labor  and  refused  to  accept  any  bonus  for 

early  deliveries. 
Unless  men  of  this  kind  are  rewarded  by  continued 

orders  from  those  they  served  so  well  there  is  little 
incentive  in  playing  the  game  squarely.  Is  it  not  the 

duty  of  every  buyer  to  take  an  inventory  of  his  treat- 
ment during  the  past  few  years  and  to  reward  those 

who  have  treated  him  with  fairness  and  consideration? 

This  will  give  a  direct  incentive  in  addition  to  the  self- 
satisfaction  of  having  done  the  fair  thing. 
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The  "Coverage"  of  the  Compensation  Acts— II By  CHESLA  C.  SHERLOCK 

The  first  of  the  series  on  "The  Coverage  of  the 
Compensation  Acts"  appearing  in  this  paper 
defined  the  status  of  employers.  This,  the 
second  contribution,  establishes  who  are  em- 

ployees and  xvhen  they  are  entitled  to  compensa- 
tion, with  an  incursion  into  the  question  of 

dependents  and  ichen  they  come  under  the 
protection  of  the  compensation  laws. 

UNDER  the  early  compensation  laws  there  was  a 
great  deal  of  uncertainty  as  to  the  intent  and 
purpose  of  this  legislation,  and  men  who  had 

been  schooled  in  the  theories  of  the  common  law  could 

not  catch  the  spirit  of  the  newer  protective  acts.  Con- 
sequently we  find  that  while  the  courts  have  been 

concerned  with  the  question  of  who  are  employers  under 
the  compensation  laws  there  has  been  probably  more 
litigation    over    determining    who    are    employees. 

In  considering  who  are  employees  it  will  be  neces- 
sary to  enlarge  the  word  to  include  all  persons  who 

are  entitled  to  compensation,  and  we  will  consider  not 
only  their  rights,  but  also  the  question  of  dependency 
and  the  rights  of  dependents  to  compensation.  To 
ascertain  the  status  of  employees  and  stop  there  is 

plainly  leaving  only  half  said  in  determining  the  "cover- 
age" of  the  acts. 

Most  of  the  acts  attempt  to  define  the  term  employee 
just  as  they  attempt  to  define  the  term  employer,  and 
the  same  objections  to  accepting  the  statutory  definition 
of  employees  apply  with  equal  force  as  they  did  in  the 
case  of  defining  employers.  In  fact,  the  courts  have 
taken  more  liberties  with  the  legislative  definition  of 
employees  than  of  employers. 

When  an  Employee  May  Recover  Damages 

Once  an  employer  has  become  bound  by  the  terms  of 
the  compensation  acts  there  are  two  vital  considerations 
that  determine  the  right  of  a  workman  to  recover  com- 
pen.sation,  namely,  Was  he  an  employee?  and  Did  his 
injury  arise  by  accident  out  of  and  in  the  course  of 
his  employment? 

These  te.sts  apply  to  all  of  the  acts,  which  agree 
that  no  person  is  entitled  to  compensation  unless  he 
or  she  was  an  employee;  and  no  employee  is  entitled  to 
compensation  unless  the  injury  was  received  by  accident 
arising  out  of  and  in  the  course  of  the  employment. 

If  a  workman  walks  into  an  establishment  and  goes 
to  work  he  is  not  an  employee  because  there  is  no 
contractual  relation  between  employer  and  employee. 
The  word  employee  carries  with  it  an  implication  of 
continuity  of  service.  It  does  not  signify  merely  tem- 

porary or  transitory  employment.  It  means  regular, 
steady,  continuous  service.  Casual  employees  are  not 
employees  within  the  technical  meaning  of  the  acts. 
The  acts  .^specifically  exclude  them,  for  industry  should 
not  be  charged  with  losses  where  the  workman  is  a 

"floater,"  a  "drifter,"  or  mere  casual  worker. 
Workmen. who  stand  in  the  position  of  independent 

contractors  are  not  employees  within   the  meaning  of 

the  acts  and  are  not  entitled  to  compensation.  Let  me 
illustrate.  A  man  operating  a  shop  h:tJ  a  number 
of  trees  on  his  premises  which  interfered  with  the 
light  on  cloudy  days.  He  called  one  of  his  employees, 
who  was  about  to  take  a  vacation,  and  asked  him  if  he 
would  like  to  spend  his  vacation  cutting  down  the  trees. 
The  workman  consented,  the  agreement  being  that  the 
workman  would  receive  $40  and  the  wood  the  trees 
yielded.  He  was  to  use  any  method  he  might  choose 
and  the  employer  was  concerned  in  the  work  in  no  way. 
This  man  was  an  independent  contractor,  and  when  he 
was  injured  by  a  falling  limb  he  was  not  entitled  to 
compensation.  If  the  employer  had  called  him  in  and 
told  him  to  cut  down  the  trees  in  a  certain  manner 
and  had  paid  him  his  regular  wages  he  would  still  not 
be  entitled  to  compensation  in  some  states  because  the 

work  he  was  doing  was  casual  and  not  in  the  employer's 
u.sual  line  of  business. 

In  the  technical  sense  employees  are  deemed  to  be 
workmen  following  a  certain  employment  continuously 
and  at  a  regular  wage.  The  mere  fact  that  the  em- 

ployment recurs  with  more  or  less  frequency  is  y.ot 
sufficient.  A  physician  is  not  an  employee,  nor  are 
professional  nurses,  pastors  or  public  lecturers. 

Clerks  Not  Always  Employees 

Not  every  person  employed  in  an  industrial  estab- 
lishment would  be  regarded  as  an  employee  even  though 

his  employment  was  regular  and  for  hire.  Clerks, 
stenographers,  assistants,  executives  and  the  like  are 
not  employees  within  the  meaning  of  the  compensation 
acts.  There  are  instances  when  clerks  may  be  entitled 
to  compensation,  but  this  depends  on  the  character  of 
the  work  done  and  not  upon  the  title.  If  a  clerk  is 
subjected  to  all  of  the  hazards  of  the  business  he  will 
be  entitled  to  compensation  in  most  of  the  states,  al- 

though he  is  called  a  clerk,  and  clerks  are  expressly 
excluded  from  participation  in  the  benefits  of  the  acts. 

It  has  been  said  that  the  test  to  apply  in  such  cases 
is  to  determine  whether  a  man  earns  his  daily  bread 
with  his  hands  or  by  his  intellect.  There  can  be  no 
doubt  but  that  those  who  labor  with  their  minds  are  not 
employees  within  the  sense  of  the  compensation  acts, 
but   even   this   test   is   manifestly    unfair. 
A  lavifyer,  doctor,  lecturer,  engineer,  executive  or 

any  other  person  depending  for  his  income  on  the  fruits 
of  intellectual  labor  is  not  an  employee  in  the  sense 

of  the  compensation  acts,  but  he  may  become  an  em- 
ployee under  certain  conditions  as  in  a  case  that  involved 

a  school-teacher.  It  was  urged  that  no  compensation 
could  be  paid  because  teachers  depend  for  their  income 
upon  intellectual  labor,  but  it  was  shown  that  this 
teacher  performed  her  service  in  a  country  school  where 
she  was  not  only  teacher  but  janitor  as  well.  She  was 
injured  while  building  a  fire  in  the  schoolhouse  before 
school  commenced,  and  she  received  compensation. 
The  decisions  of  today  tend  to  follow  this  broader 

rule.  Clerks  who  are  required  to  do  things  that  subject 
them  to  hazards  not  ordinarily  incurred  by  clerks  who 

mere'y  keep  books  or  get  out  reports  are  entitled  to 
compensation. 
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Industrial  workers  are  commonly  employed  on  some 
sort  of  a  commission  basis,  either  sharing  in  the  profits 

or  being  paid  a  bonus.  But  since  independent  con- 
tractors are  excluded  from  the  operation  of  the  act 

when  they  are  themselves  injured  it  naturally  follows 
that  the  courts  would  be  called  upon  to  determine 
whether  a  workman  employed  on  a  commission  or  a 
bonus  basis  was  an  employee. 

While  a  person  is  not  ordinarily  deemed  an  inde- 
pendent contractor  unless  he  works  for  a  lump  sum 

the  courts  quite  universally  hold  that  the  mere  fact 
that  a  workman  is  employed  on  a  commission  basis  will 
not  take  him  out  of  the  operation  of  the  compensation 

acts.  The  test  to  apply  in  such  cases  is  as  to  the  con- 
trol of  the  employer  over  the  method  of  work,  his  right 

to  discharge  or  to  put  the  employee  on  other  work  or 

anything  that  tends  to  establish  a  relationship  of  em- 
ployment rather  than  of  independent  employment. 

Compensation   foe   Officer   of   Corporation 

Simply  because  an  employee  is  an  officer  in  the  cor- 
poration employing  him  will  not  deprive  him  of  com- 

pensation in  case  of  injury,  but  in  this  connection  some 
wages  are  necessary  in  the  character  of  employee.  A 
bank  director  in  Connecticut  was  held  not  to  be  entitled 
to  compensation  as  an  employee  of  the  bank  when  had 
he  been  the  director  of  a  tool-manufacturing  establish- 

ment and  also  a  machinist  in  its  employ  he  would  be 

entitled  to  compensation  if  injured  in  the  latter  employ- 
ment. 

Certain  individuals  who  have  no  legal  standing,  such 
as  convicts  or  others  who  are  not  paid  for  the  work  they 
do,  cannot  enjoy  the  status  of  employees  under  the 
compensation  acts. 

In  New  York  the  statute  defines  an  employee  as  "a 
person  who  is  engaged  in  a  hazardous  employment  in 
the  service  of  an  employer,  carrying  on  or  conducting 
the  same  upon  the  premises  or  at  the  plant,  or  in  the 
course  of  the  employment  away  from  the  plant  of  his 

employer."  It  will  be  observed  that  this  definition 
limits  recovery  in  New  York  to  persons  engaged  in 

"hazardous  employment."  A  list  has  since  been  com- 
piled by  the  legislature  setting  out  the  employments 

deemed  hazardous. 

In  Iowa  an  employee  is  defined  as  "one  who  works 
under  a  contract  of  service,  express  or  implied,  or 

apprenticeship  for  another,"  but  the  definition  states 
that  clerks  subjected  to  the  hazards  of  the  business 

shall  be  entitled  to  compensation,  so  it  might  be  in- 
ferred from  that  expression. 

The  act  is  limited  to  employees  in  "hazardous  occu- 
pations" in  Alaska,  Arizona,  Illinois,  Kansas,  Louisiana, 

Maryland,  Montana,  New  Hampshire,  New  Mexico,  New- 
York,  Oklahoma,  Oregon,  Washington  and  Wyoming. 

Every  state  having  compensation  legislation,  either 
expres.sly  or  by  implication,  exempts  farm  labor  and 
domestic  servants   from   the  benefits   of  the   system. 

The  recommendation  of  the  American  Association  of 
Labor  Legislation  as  to  what  employees  should  receive 

compensation  is  as  follows:  "It  is  believed  that  suffi- 
cient progress  has  now  been  made  in  public  education 

on  the  problem  and  in  the  development  of  efficient  and 
economical  machinery  for  insuring  the  employer  against 
his  compensation  liability  to  justify  the  inclusion  in  the 
system  of  all  employments.     The  only  exception  which 

should  be  made  is  of  casual  employees  in  the  service  of 
employers  who  have  only  such  employees  and  who 
therefore  cannot  fairly  be  required  to  carry  compensa- 

tion insurance  policies.  Such  policies,  on  payment  of  a 
small  additional  premium,  are  now  drawn  so  as  to 
embrace  casual  as  well  as  regular  employees.  No  serious 
burden  is  therefore  entailed  on  employers,  even  of 
domestic  servants,  in  making  them  liable  to  pay  com- 

pensation to  casual  employees." 
It  is  interesting  to  note  that  Alaska,  Kansas,  Louisi- 

ana, Nevada,  New  York,  Oklahoma  and  the  new  federal 
act  have  followed  the  recommendation  of  the  association 

and  have  allowed  casual  employees  to  participate  in  the 
benefits  of  the  compensation  sy.stem. 
We  have  found  that  an  employee  is  one  engaged  in 

the  service  of  an  employer,  which  service  is  continu- 
ous, regular  and  for  hire.  The  elements  are:  (1)  A 

contract  of  service,  either  express  or  implied,  oral  or 
written,  wherein  the  employee  enters  into  the  service 
of  the  employer.  There  must  be  a  contract  of  hiring, 
for  the  compensation  acts  are  by  implication  of  law 
written  into  every  contract  of  service  where  such  acts 
are  in  force.  (2)  The  employees  excluded  are  farm 
laborers,  domestic  servants,  clerks,  casual  employees 
(in  some  states  they  are  compensated),  independent 
contractors  and  the  officers  of  a  corporation  or  the 
representatives  of  the  employer. 

The  Status  of  Dependents 

There  is  a  great  deal  of  misunderstanding  in  some 
quarters  regarding  the  term  dependents  and  just  what 
it  covers.  It  should  not  be  thought  that  it  is  inter- 

changeable with  the  terms  heir  or  beneficiary.  A  de- 
pendent may  be  an  heir  and  a  beneficiary,  but  a  mere 

heir  or  beneficiary  could  not  obtain  compensation  as  a 
dependent  under  the  compensation  acts. 

The  acts  seek  to  define  who  are  dependents,  just 
as  they  define  employers  and  employees,  but  there  are 
many  cases  where  further  light  is  needed  to  determine 
the  matter  justly.  In  defining  the  word  liberally  a 
dependent  is  any  person  who  is  actually  dependent  upon 
the  earning  capacity  of  the  workman  for  support.  It 

may  even  include  those  who  are  not  his  blood  rela- 
tives. 

It  is  not  sufficient  to  determine  whether  the  so-called 

dependent  was  capable  of  supporting  him.self  or  her- 
self. All  the  courts  want  to  know  is,  was  this  person 

actually  dependent  upon  the  injured  or  deceased  work- 
man for  support,  and  did  such  workman  actually 

support  the  person.  If  so,  he  or  she  is  entitled  to  com- 
pensation. Many  of  the  acts  provide  that  a  wife  is  not 

deemed  a  dependent  unless  she  is  living  with  her  hus- 
band at  the  time  of  the  injury,  the  intention  of  the 

legislature  being  to  deprive  wives  who  had  separated 
from  their  husbands  from  obtaining  compensation,  but 
so  far  as  aliens  were  concerned  the  courts  have  held 
that  for  the  purpose  of  the  acts  a  wife  was  living 
with  her  husband  when  he  contributed  money  toward 

her  support  even  though  thousands  of  miles  might  sep- 
arate them. 

The  question  of  what  to  do  with  nonresident  alien 
dependents  is  a  matter  which  is  only  now  coming  to  our 
attention.  From  the  fir.st  most  of  the  states  have  pro- 

vided compensation  for  them,  some,  however,  decreasing 
the  amount  they  might  recover. 
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There   is   no   doubt   but    that   we   have   been    liberal 
with  our  liberty  and  the  advantages  of  citizenship  in 
the  past.    We  have  allowed  aliens  who  were  undesirable 
to  come  to  this  country,  and  our  industries  have  given 
them  employment.     When  a  situation  of  great  menace 
to  our  commonwealth  arose  many  of  these  aliens  did  not 
hesitate   to   burn   down   factories,   blow   up   shops   and 
munition  plants,  wreck  bridges  and  otherwise  destroy 
our  industrial  effectiveness.     Most  of  these  aliens  came 
to  this   country    for   no   purpose    other   than   to   make 
money.     A  majority  of  them  left  their  dependents  in 
other  countries,   intending  to   return  as   soon  as  they 
had  accumulated  money  enough  to  elevate  them  in  the 
eyes    of   their    countrymen,    and    many    did    not    even 
.sympathize  with  our  form  of  government  or  our  ideals. 

Yet  the  police  power  of  the  state  is  used  and  probably 
will  continue  to  be  used  to  compel  American  employers 
to    divide   their    property    with    nonresident    alien    de- 

pendents, people  who  have  never  been  to  this  country 
and  who  have  contributed  nothing  to  our  society  or  to 
our  ideals.    But  American  employers  do  not  take  kindly 
to   it  and  perhaps   the   solution  of  the  matter  lies  in 
refusing  employment  to  those  who  have  not  taken  out 
their  first  citizenship  papers  or  who  have  not  brought 
their  families  to  this  country. 

This  evil  was  most  apparent  when  we  declared  war 
on  the  imperial  German  government,  after  which  the 
commissions  were  bombarded  with  claims  from  depend- 

ents residing  in  the  countries  of  the  Central  Powers. 
There  are  several  kinds  of  dependency  as  defined 

under  the  acts.  Persons  may  be  either  totally  de- 
pendent or  partly  so.  When  totally  dependent  they  are 

entitled  to  the  full  benefit  of  the  compensation  act,  but 
when  partly  dependent,  the  employer  is  liable  only  for 
his  share,  as  determined  by  the  statute,  of  the  loss 
which  they  have  suffered  by  reason  of  the  withdrawal 
of  the  contribution  ordinarily  made  by  the  deceased 
workman. 

Persons  such  as  husband  or  wife,  parent  or  child, 
are  presumed  to  be  totally  dependent,  and  the  question 
of  actual  dependency  cannot  be  raised  by  the  employer. 

No  hard  and  fast  rule  can  be  formed  as  to  what 

constitutes  dependency.  Ordinarily  it  means  the  condi- 
tion arising  where  one  looks  to  another  for  support,  for 

the  necessaries  of  life,  or  for  the  wherewithal  to  main- 
tain himself  in  the  same  station  of  life  maintained  by 

the  deceased  workman.  No  employer  can  be  compelled 
to  pay  compensation  to  maintain  a  dependent  in  any 
other  station  of  life  than  that  in  which  the  deceased 
maintained  such  dependent,  but  where  total  dependency 
is  presumed  by  law  this  may  in  fact  occur. 
Two  tests  that  any  employer  can  use  to  satisfy  him- 

self if  there  is  dependency  or  ground  for  the  claim  are: 
(1)  There  must  be  actual  dependency  in  fact  as  well 
as  in  appearance  or  claim;  unless  it  is  presumed  the 

mere  fact  that  one  might  ordinarily  be  deemed  a  de- 
pendent is  not  sufficient  evidence  of  it.  (2)  There  must 

have  been  actual  contributions  made  by  the  injured 
workman  to  the  person  claiming  dependency  and  such 
contributions  would  have  been  of  an  amount  which  can 
be  ascertained  or  established  and  must  have  occurred 
with  reasonable  frequency. 
The  mere  casual  sending  of  money  to  one  is  not 

evidence  of  dependency,  but  might  properly  be  more 
of  an  evidence  of  the  liberality  of  the  injured  workman. 

The  Annual  Meeting  of  the  Society  oi 
Automotive  Engineers 

This  year's  annual  S.  A.  E.  meeting,  as  usual,  was 
held  in  New  York  in  conjunction  with  the  Automobile 
Show  and  there  was  pre.sented  a  three-day  program  of 
professional  and  social  sessions  at  which  there  was  a 
good"  attendance.  The  social  features  included  two 
luncheons,  a  ladies'  night  at  the  Astor  and  a  victory 
dinner,  followed  by  a  roof-garden  whirl  to  wind  up  the proceedings. 

The  business  meeting  on  Wednesday  morning  dis- 
posed of  the  variou.s  reports,  after  which  came  the 

reading  of  professional  papers  on  "Tanks,"  by  Lieut.- 
Col.  Alden;  "Principles  of  the  Wheeled  Farm  Tractor," 
by  E.  R.  Hewitt;  "Automotive  Applications  of  Marine 
Engines  in  the  War,"  by  G.  F.  Crouch,  and  "Automotive 
Ordnance  Apparatus,"   by   Lieut.-Col.    Wall. 

The  afternoon  session  began  with  a  "Symposium  on 
the  Probable  Effect  of  Aeronautic  Experience  on  Auto- 

mobile Practice"  by  three  of  the  leading  authorities  on 
these  subjects,  Henry  H.  Crane,  Howard  Marmon  and 

0.  E.  Hunt.  This  was  followed  by  papers  on  "High- 
Speed,  High-Efficiency  Engines,"  by  D.  McCall  White, 
and  "The  Story  of  the  United  States  Standard  Truck," by  J.  G.  Utz. 

On  Thursday  morning  the  fuel  session  occupied  the 
center  of  the  stage  with  papers  on  the  fuel  problem 
by  experts  from  the  U.  S.  Geological  Survey,  the  Bureau 
of  Mines,  the  Bureau  of  Standards  and  the  Bureau  of 
Oil  Conservation.  The  general  trend  of  these  papers 
pointed  to  the  improvement  of  engines  rather  than  to 
the  increase  of  production  of  gasoline  or  better  re- 

fining methods  as  the  solution  of  the  problem.  The 
suggestion  was  made  that  engines  be  divided  into  two 
classes,  one  to  embrace  truck  and  tractor  motors  which 
could  be  built  to  burn  a  low-grade  fuel  because  of  their 
practically  constant  speed  and  the  Heedlessness  of 
flexibility  and  accelerative  ability,  and  the  other  to 

consist  of  the  passenger-car  and  airplane  engines  in 
which  flexibility,  acceleration  and  light  weight  demand 
a  better  quality  of  gasoline. 
The  Aeronautic  Session  on  Thursday  afternoon 

brought  out  an  attendance  which  attested  to  the  wide- 
spread interest  in  this  field.  Papers  by  Alexander 

Klemin  and  J.  G.  Vincent  recounted  the  experiences  of 
the  Army  with  the  problems  of  airplane  and  engine 

design  and  testing.  The  Navy's  point  of  view  on  the 
aspects  of  the  situation  was  explained  in  papers  by 
Commanders    Coburn,    Richardson    and    Towers. 

A  paper  on  "Making  the  Airplane  a  Utility,"  by 
Grover  C.  Loening,  emphasized  the  need  of  extreme 
speed  in  commercial  airplanes  to  enable  them  to  com- 

pete with  express  trains  and  to  reduce  the  danger 
incident  to  the  long  distances  between  the  existing 
landing  fields.  Attention  was  called  to  some  of  the 
disadvantages  of  the  modern  airplane;  the  uncomfort- 

able muffling  up  of  the  occupants,  the  unpleasant 
factors  of  noise,  oil  and  smoke  from  the  exhaust  and 
the  drain  of  nervous  energy  incident  to  long  trips. 
Much  of  this  could  be  obviated  by  proper  protection  of 
the  fuselage  of  the  machine. 

The  meeting  closed  with  a  paper  on  "Forest  Products 
for  Aircraft  Use,"  by  Clyde  H.  Teesdale  of  the  Forest 
Products  Laboratory. 
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FOR  SMALL  SHOPS  a;7<?  ALL  SHOPS 
By  J.  A.  JLucczs 
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TIME-SAVING  AND  EFFICIENCY   DEVICES 
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SHOP  EQUIPMENT  NEWS Edited  by 

Stanley  M.Banfietd 

Kent  Planing-Machine  Jacks 
The  Kent  Machine  Co.,  Kent,  Ohio,  is  now  market- 

ing a  line  of  planing-machine  jacks  as  here  shown. 
These  jacks  are  made  in  three  sizes,  covering  a  range 
of  from  2  to  6  in.  The  bases  of  the  jacks  are  made  of 
cast  iron,  the  adjustment  being  secured  by  means  of  a 
screw  placed  in  the  top  of  the  casting.  This  is  prevented 
from  turning  while  in  use  by  means  of  a  setscrew  at  the 

KENT  PLANING-MACHINE  JACKS 

side  bearing  on  a  brass  plug,  which  in  turn  bears  on 
tthe  raising  screw  and  prevents  mutilation  of  the  thread. 
■The  screws  for  all  sizes  for  both  adjustment  and  for 
Iclamping  have  the  same  sized  head,  thereby  entailing 
|the  use  of  but  one  wrench. 

Hartog  Piston  Chuck 
The  piston  chuck  shown  in  the  illustration  has  re- 

cently been  placed  on  the  market  by  the  S.  D.  Hartog 
Manufacturing  Co.,  St.  Louis,  Mo.,  and  is  intended  for 
the  use  of  garages,  service  stations  or  other  places 
where  it  is  desired  to  re-turn  the  piston-ring  grooves  in 
automobile  or  gas-engine  pistons.  A  particularly  de- 

sirable feature  of  this  chuck  is  that  the  pistons  may 

be  re-turned  without  the  necessity  of  removing  the 
connecting-rod.  It  is  also  claimed  that  the  method  of 
holding  the  piston  avoids  the  liability  of  cracking  it,  as 
is   often   done  when   it   is   held   in  chuck  jaws.     The 

HARTOG   PISTON   CHUCK 

chuck  is  clamped  to  a  faceplate,  after  which  the  piston 
is  put  in  place  and  a  pin  is  put  through  the  sides  of 
the  chuck  and  through  the  crankpin  bearing  of  the  rod. 
An  outer  sleeve  on  the  chuck  body  is  then  screwed 
forward,  carrying  the  faceplate  up  against  the  base  of 
the  piston,  and  thus  holding  it  securely  in  place.  The 
sleeve  is  knurled  and  also  provided  with  holes  so  that  a 
spanner  wrench  or  pin  can  be  used. 

Newton  Heavy-Duty  Horizontal 
Keyseat  Milling  Machine 

The  heavy-duty  horizontal  keyseat  milling  machine 
shown  in  the  illustration  has  just  been  placed  on  the 
market  by  the  Newton  Machine  Tool  Works,  Inc.,  23d 
and  Vine  Sts.,  Philadelphia,  Penn.  It  is  stated  that 
the  machine  is  very  flexible  in  control  and  that  it  is 
particularly  desirable  for  long  shafts  because  the  table 
is  supported  its  full  length  and  does  not  overhang.  The 
base  and  table  can  be  made  to  mill  any  desired  length. 
Another  advantage  of  this  type  of  machine  is  that  a 
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cutter  can  be  mounted  on  the  horizontal  spindle  to  allow 
milling  keyseats  in  shafts  in  multiple.  The  machine 
can  be  equipped  with  centers  with  quartering  devices 
for  accurately  milling  on  the  quarter  the  keyseats  of  lo- 

comotive axles,  and  when  these  special  quartering  fix- 
tures are  used  the  keyseats  in  both  ends  may  be  finished 

with  the  original  setting  if  this  is  desired.  The  vertical 
spindle  is  used  to  end  keyseats  when  necessary,  such  as 
those  in  eccentric  strap  bearings.  The  vertical  spindle 
saddle  is  mounted  on  the  flat  cross-rail  and  has  a  hand 

cross-adjustment  employing  a  rack-and-pinion  mecha- 
nism. The  independent  hand  vertical  adjustment  of  the 

vertical   spindle    sleeve    is    controlled    by    a   worm    and 

XKWTON    HEAVY-DUTY    HORIZONTAL    KEYSE.\T    MILLING 
MACHIXE 

Diameter  of  horizontal  spindle  in  bearing,  i'i  in.  ;  diameter of  horizontal  spindle  through  driving  gear.  4  in.  ;  side  adjustment 
of  horizontal  spindle  by  hand,  4  in.  ;  distance  from  center  of 
horizontal  spindle  to  under  side  of  cross-rail,  2 J  in.;  maximum 
cutter  swing  on  horizontal  spindle,  where  vertical  spindle  saddle 
does  not  interfere,  10  in.  :  maximum  cutter  .swing  undei-  vertical 
spindle  saddle,  6  in.  ;  width  of  work  table  over  working  surfape. 
20  in.-;  length  of  table  to  mill,  10  ft.  ;  width  between  uprights. 
2B  in.  ;  maximum  height  from  center  of  horizontal  spindle  to  top 
of  work  table,  33  in.  ;  maximum  height  from  end  of  vertical 
-spindle  to  top  of  work  table.  35  in.  ;  diameter  of  vertical  spindle. 
2  in.  :  independent  hand  vertical  elevation  of  vertical  spindle 
sleeve,  6  in. ;  vertical  spindle  adjustable  to  maximum  height  of 
2  in.  above  the  center  of  the  horizontal  spindle ;  weight  com- 

plete, 22,000  pounds. 

wormwheel  connected  to  the  spindle  rack  pinion,  the 
control  being  actuated  by  a  spline  shaft  carried  to  the 
right-hand  end  of  the  cross-rail.  The  horizontal  spindle 
head  is  also  adjustable  by  hand  across  the  rail  by  a 

screw  controlled  from  the  right-hand  side  of  the  cross- 
rail.  Nine  changes  of  gear  feeds  are  provided  for  the 
table  from  a  box  in  which  are  mounted  adjustable 
sleeves  giving  the  changes  without  the  removal  of  gears. 

The  table  is  also  equipped  with  reversing  fast  power 
traverse.  The  cross-rail  is  counterweighted  and  is 
equipped  with  both  hand  adju.stment  and  reversing 
vertical  fast  power  traverse.  A  micrometer  adjustment 
is  provided  on  the  shaft  transmitting  motion  for  the 
vertical  adjustment  of  the  cross-rail  for  adjusting  the 
cutter  on  the  horizontal  spindle  to  the  depth  that  is 

required. 
This  horizontal  spindle  is  driven  by  a  bronze  worm- 

wheel  and  a  hardened-steel  worm  which  is  fitted  with 
roller  thrust  bearings.  The  vertical  spindle  is  driven 
by  a  wormwheel  and  spiral  gear  of  bronze;  both  of 

these  drives  are  incased  to  permit  of  continuous  lubrica- 
tion. The  horizontal  spindle  is  fitted  with  a  Morse 

taper,  a  holder,  a  face  key  way,  and  through  retaining 
bolt,  the  vertical  spindle  being  equipped  in  the  same 

manner.  The  outer  support  on  the  cross-rail  is  adjusted 
by  means  of  a  rack-and-pinion  mechanism,  the  elevating 
screws  having  top  and  bottom  bearings  to  insure  their 
operation  in  tension.  The  work  table  has  three  finished 
T-slots.  drilled  stop-pin  holes,  and  is  surrounded  by  a 
pan  for  draining  off  the  lubricant  to  a  tank  in  the 
base.  The  drive  to  the  table  is  through  a  spiral  pin- 

ion and  angular  rack.  Practically  all  bearings  are 
bushed,  all  gears  in  the  driving  train  are  steel  or 
bronze,  and  those  in  the  feed  train  except  the  large 
spur  gear  are  also  of  steel  or  bronze.  A  feature  of  the 
machine  is  that  all  the  controls  are  brought  together 
convenient  for  the  operator.  The  vertical  lever  at  the 
center  engages  the  primary  clutch  which  controls  all 
movements  in  the  direction  of  rotation  for  the  move- 

ment. The  upper  horizontal  lever  at  the  right  engages 
the  clutch  controlling  the  power  vertical  movement  of 
the  cross-rail.  The  lower  horizontal  lever  at  the  right 
controls  the  clutch  for  engaging  the  table  feed  and  fast 
power  traverse.  Two  latch  levers  at  the  right  control 
the  feed-gear  combination.  The  handwheel  controls  two 
hand  adjustments,  namely,  that  of  the  table  and  the 

vertical  adjustment  of  the  cross-rail. 

Products  That  Sweden  Needs  From 
the  United  States 

The  following  products  are  among  those  which 
Sweden  particularly  needs  from  the  United  States: 
Food  of  all  kinds;  machines  and  machine  tools;  lubri- 

cants; lubricating  oils;  copper;  nickel,  tin  and  like 
metals;  sulphur;  harvesting  machinery;  cotton;  wool; 
leather;  rubber;  coal;  copper  wire.  Sweden  would  buy 

toys ;  cotton,  wool  and  silk  cloths ;  cotton,  wool  and  silk 
underwear;  cotton,  wool  and  silk  stockings;  shoes;  all 
kinds  of  clothing  for  men,  women  and  children;  motor 

cars;  thread;  typewriters  and  adding  machines,  and 
so  forth. 

Sweden  does  not  need  wood  and  wood  pulp;  iron  and 

steel,  except  cheap  foundry  iron,  which  the  high  price 

of  coal  makes  exceedingly  costly  to  manufacture;  tur- 
bines; oil  engines;  electrical  machinery. 

It  is  realized  that  raw  material  will  be  rationed,  and 
that  orders  for  many  other  things  cannot  be  completely 

filled,  but  it  seems  as  if  the  present  possibilities  could 

advantageously  be  made  kno\vn  to  interested  manufac- 

turers and  exporters  of  the  United  States. — Commerce 

Reports. 
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The  Miller  Rubber  Co.,  Akron,  Ohio, 
manufacturer  of  Miller  Geared-to-the- 
Road  tires,  has  begun  the  manufacture 
of  heavy-duty  pneumatic  tires  for 
trucks. 

To  manufacture  its  standard  air- 
brake equipment  for  motor  trucks  and 

trailers  the  Parker  Appliance  Co., 
Cleveland,  Ohio,  is  planning  new  quar- 

ters with  20,000  sq.ft.  of  floor  space  in 
Cleveland. 

The  sale  of  the  60,000  shares  of  the 
American  Bosch  Magneto  Corporation, 
which  was  taken  over  by  the  Alien 
Property  Custodian,  has  been  com- 

pleted. The  entire  amount  of  stock 
was  sold  at  $65  a  share. 

The  illustration  shows  an  interesting 
tractor  transmission  design  manufac- 

tured by  the  Minneapolis  Steel  and  Ma- 
chinery Co.  A  single-spur  pinion  on 

the  crankshaft  engages  the  differential 
and  at  each  end  of  the  differential  shaft 
are  the  bull  pinions  which  drive  the 
bull  gear.     This  design  does  away  with 

The  War  Department  has  appointed 
a  special  official  for  disposing  of  the  big 
quantities  of  surplus  motor  trucks  and 
equipment  and  for  selling  the  50,000 
American  motor  trucks  to  the  French 
and  Belgian  governments. 

On  returning  to  a  peace-time  basis 
the  General  Motors  Truck  Co.  an- 

nounced its  intention  of  price  reduc- 
tion for  every  G.  M.  C.  truck  model. 

The  many  G.  M.  C.  trucks  used  in  the 
war  won  a  record  for  excellent  abilities. 

The  1919  production  schedule  of  the 
Fordson  tractors  manufactured  by  the 
Henry  Ford  &  Son  Co.  calls  for  100,000 

|tractors.  This  means  a  daily  produc- ition  of  about  325  tractors  instead  of 

1225  as  at  present.  In  1918  the  com- 
Ipany  turned  out  and  sold  30,000 
I  tractors. 

The  Knox  Motors  Association  of 

[Springfield,  Mass.,  manufacturing  the 
iKnox  tractor,  has  fixed  the  price  of 

[the  model  35  tractor  at  ?5500  f.o.b.  fac- 
J  tory  and  that  of  the  model  36  tractoi 
[at  $6000  f.o.b.  factory,  with  an  addi- 
Itional  charge  of  $100  for  cleated  steel 
l-driving  wheels. 

During  the  Packard  war-product  ex- 
Fliibit   at   Detroit   a    demonstration   was 
,  given  to  show  the  tremendous  power  ot 
I  the  Liberty  motor.     This  famous  avia- 

tion engine  was  mounted  on  a  Packard 
3-ton    truck    weighing    7000    lb.,    from 
which    the    motor,    ra<liator,    hood    and 
transmission    had    been    removed.     The 
air  propeller  drove  the  truck  not  only 
at  the  speed  of  a  swift  passenger  car, 
but  also  slowly  and  smoothly  in  abrupt 
turns,     figure     eights     and     serpentine 
curves. 

the  commonly  used  intermediate  gear, 
which  is  a  well-known  source  of  tractor 
transmission  troubles.  The  transmis- 

sions usiHg  an  intermediate  gear  must 
have  two  gears  running  on  it,  and  con- 

sequently they  get  twice  as  much  wear 
as  any  other  gear,  because  the  teeth 
of  this  gear  cannot  be  made  any 
stronger  since  they  must  correspond 
with  those  in  the  main  pinion  and  dif- 
ferential. 

There  are  6,361,502  farms  varying  in 
size  from  less  than  20  acres  to  more 
than  1000  acres  in  the  United  States. 
During  1916,  1917  and  the  first  part 

of  1918  150,955  tractors  were  manu- 
factured in  the  United  States.  A  com- 

parison of  the  number  of  farms  with 
the  number  of  tractors  manufactured 

up  to  June  30,  1918,  shows  that  a  trac- 
tor was  manufactured  for  only  one 

farm  in  42. 

Piston  clearance  in  kerosene  engines 

is  larger  than  in  the  gasoline  motors 
because  ■  the  kerosene-engine  piston  is 

subjected  to  higher  and  more  sustained 

temperature  than  that  of  the  gasoline 

motor.  Experiments  with  various 

types  and  sizes  of  kerosene-engine  pis- 
tons show  that  the  body  clearance 

should  range  from  one  to  one-half 
thousandths  per  inch  of  diameter,  and 

the  rest  of  the  piston  should  be  tapered 
toward  the  head  with  a  clearance  of 

four  to  five  thousandths  per  inch  of 

diameter  at  the  extreme  top  in  order 

to  take  care  of  the  additional  expan- 
sion and  avoid  the  piston  seizing  and 

scoring  the  cylinders  or  at  least  a 

heavy  preignition. 

The  newly  incorporated  United  Air- 
craft Engineering  Corporation,  New 

York,  has  increased  its  capital  from 
$200,000  to  $500,000.  The  company  was 
organized  by  E.  G.  Diffin,  Roy  U.  Con- 

ger and  M.  B.  Stout  and  has  offices  at 
52  Vanderbilt  Ave.,  New  York. 

That  the  rural  motor  express  is  a 
healthy  business  possibility  is  shown  by 
a  Canadian  company  which  has  been 
capitalized  at  $300,000.  The  company 
is  operating  a  line  out  of  Toronto  to 
London  westward  and  to  Hamilton  and 
Buffalo  southward,  taking  in  all  the 
way  stations.  The  length  of  the  route 
is  approximately  200  miles. 

The  new  Metz  passenger  car  will  be 
a  six-cylinder,  45-hp.  model  with  117 
in.  wheelbase  and  32  x  4-in.  tires.  A 
feature  of  this  new  model  is  the  re- 

placing of  the  Metz  friction  drive  with 
a  three-speed  selective-gear  transmis- 

sion. The  car  will  be  equipped  with 
an  electric  starting  and  lighting  sys- 

tem and  will  sell  for  $1495. 

An  allied  aviation  conference  of  rep- 
resentatives from  France,  Great  Brit- 

ain, Italy,  Belgium  and  the  United 
States  will  be  held  in  Paris  to  incor- 

porate an  aeronautical  clause  in  the 

peace  settlement.  One  of  the  ques- 
tions to  be  settled  by  the  conference 

will  be  that  of  adopting  regulations  to 
prevent  airplanes  engaged  in  interna- 

tional mercantile  traffic  from  flying 
over  frontiers  and  delivering  their  car- 

goes withot  stopping  at  the  custom 
house  to  pay  duty. 

Notes  on  Airships  for  Commercial 

Purposes,"  a  report  issued  by  the  Brit- 
ish Air  Ministry,  contains  interesting 

suggestions  for  the  future  of  aerial 
transportation.  To  eliminate  the  com- 
mei'cial  competition  between  the  two 
types  of  aircraft,  the  use  of  airplanes 
is  suggested  for  distances  under  1000 
miles,  leaving  nonstop  flights  of  more 
than  1000  miles  to  dirigibles.  Large 
airship  stations  2000  to  3000  miles  apart 
should  be  established  mainly  for  trans- 

oceanic traffic  and  airplanes  used  to 
bring  merchandise  and  passengers  to 
this  airship  center  from  neighboring 
countries.  By  operating  aircraft  in  this 

way  airplanes  would  compete  with  rail- 
roads, and  airships  with  ocean  steamers, 

the  advantage  over  the  present  trans- 
portation system  being  in  the  saving 

of  at  least  50  per  cent,  of  the  average 
time  of  transit. 
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Sparks 
rroTTi  fhe 

National  Merchant  Marine 
Association 

Created  for  the  Purpose  of  Carrying  On 
Propaganda  Advocating  a  Large 

American  Merchant  Marine 

As  a  result  of  the  American  Mer- 
chant Marine  conference  held  at  the 

Smithsonian  Institution,  Washington, 
Jan.  22  and  23,  Senator  Joseph  E. 
Ransdell  of  Louisiana,  presiding,  and 
to  which  invitations  were  extended  to 
all  industrial  elements  of  the  country, 
a  new  organization  was  created  to  be 
known  as  the  National  Merchant  Ma- 

rine Association,  the  purpose  of  which 
will  be  to  carry  on  a  nation-wide  prop- 

aganda in  advocacy  of  a  large  Amer- 
ican merchant  marine.  R.  Goodwyn 

Rhett,  former  president  of  the  Chamber 
of  Commerce  of  the  United  States,  was 
elected  chairman  and  Winthrop  L. 
Marvin  of  Boston   secretary. 

The  governing  body  of  the  organiza- 
tion will  consist  of  the  officers  and  a 

council  of  not  less  than  30  members, 
the  nucleus  of  which  will  be  members 
of  the  resolutions  committee  which  rec- 

ommended the  creation  of  the  new 
organization. 

Strong  opposition  was  made  to  the 
report  of  the  resolutions  committee  by 
Rear  Admiral  Francis  Bowles,  in 
charge  of  the  Emergency  Fleet  Cor- 

poration at  Hog  Island,  who  contended 
that  the  interests  of  the  various  parties 
engaged  in  shipping  were  in  the  United 
States  well  represented  by  the  Amer- 

ican Steamship  Association.  He  said 
that  he  was  of  the  opinion  that  it  was 
inappropriate  to  attempt  the  organiza- 
ion  of  any  body  representing  private 
interests  when  the  nation's  interests 
were   at  stake. 

Assurance  that  the  United  States 
Navy  would  lend  every  aid  to  the  new 
organization  was  made  by  Commander 
Charles  Belknap,  U.S.N.,  who  stated 
that  the  Navy  should  train  the  men  and 
officers  of  the  merchant  marine  and 
that  they  should  then  be  made  members 

of  the  Naval  Reserve.  "The  Navy  will 
back  any  legislation  which  promises  to 
promote  the  interests  of  the  merchant 

marine,"  he  said. 
J.  J.  Powell,  vice-president  of  the 

Bethlehem  Shipbuilding  Corporation; 
Homer  L.  Ferguson,  president  of  the 
Newport  News  Shipbuilding  and  Dry 
Dock  Co.,  and  Holden  A.  Evans,  presi- 

dent of  the  Baltimore  Dry  Dock  and 
Shipbuilding  Co.,  spoke  for  the  builders 
and  were  united  in  their  opinion  that 
the  cost  of  building  American  ships  was 
a  barrier  against  any  attempt  to  estab- 

lish a  merchant  marine  unless  the  na- 
tion assumed  the  undertaking. 

Mr.  Powell  stated  that  the  difference 
between  the  cost  of  a  ship  in  Great 
Britain    and    one    in    this    country    was 

approximately  an  increase  from  about 
$25  or  $35  a  ton  before  the  war  to 
$100  today.  A  great  part  of  this  cost, 
he  said,  was  due  to  the  increase  of  the 
cost  of  labor. 

Mr.  Ferguson  said  that  he  favored 
laws  and  treaties  being  made  which 
would  confine  trade  between  the  United 
States  and  other  countries  to  ships 
of  either  those  countries  or  the  United 
States.  This,  he  said,  would  assure 
each  country  having  a  merchant  marine 
commensurate   with   its   commerce. 

Mr.  Evans  indorsed  the  presentation 
of  Mr.  Ferguson  and  declared  that  he 
favored  the  immediate  leasing  of  Gov- 

ernment ships  to  private  operating 

companies,  which  should  be  given  op- 
tions of  five  years  in  which  to  pur 

chase  them,  giving  $75  a  ton  as  a 
value  on  which  leases  should  be  fixed. 

Matthew  Woll,  representing  Samuel 
Gompers,  president  of  the  American 
Federation  of  Labor,  said  that  the  fed- 

eration would  join  the  organization  if 
it  could  be  assured  that  seamen  were 
not  to  be  reduced  to  serfdom. 

Efforts  will  be  made,  it  was  stated, 
to  have  legislation  enacted  under  which 
the  American  merchant  marine  may 
develop    favorably. 
Among  members  of  the  resolutions 

committee  named  by  Chairman  Rans- 
dell were  H.  A.  Wheeler,  president  of 

the  United  States  Chamber  of  Com- 
merce; P.  A.  S.  Franklin,  president  ot 

the  International  Mercantile  Mai-ine;  J. 
H.  Pruitt,  president  of  the  Masters, 

Mates  and  Pilots'  Association;  F.  L. 
Sanford  of  the  Southern  Pine  Asso- 

ciation, and  C.  E.  Gunsky  of  San 
Francisco. 

J.  Parker  Kirlin  of  New  York  headed 
the  committee  on  organization. 

*     *     * 

Bureau  for  Engineers 
The  Cornell  Society  of  Civil  Engi- 

neers has  established  a  Registration 
Bureau  for  Engineers  at  30  East  42d 

St.  Approximately  1000  Cornell  en- 
gineers who  have  been  in  the  military 

or  naval  service  have  been  registered. 

The  bureau  supplies  trained  men  with- 
out charge  to  employers.  Alumni  of 

the  Cornell  engineering  colleges  and 
employers  are   invited  to  make   use  of 
the  service. 

»     *     * 

Iron  That  Can  Be  Whittled 
It  is  well  known  that  rapid  cooling 

of  hot  metals  hardens  them.  That  the 

opposite  is  true  has  recently  been 
demonstrated  in  striking  fashion  by 
the  General  Electric  Co.  One  of  its 
scientists  annealed  American  ingot  iron 
surrounded  by  hydrogen  gas  for  three 
hours  at  a  temperature  above  1600  deg. 
F.  The  product  was  very  little  harder 
than  the  softest  copper  and  can  be 
whittled  with  a  knife. — Brass  World. 

Monoplane  Ascends  19,500  Ft. 
Carrying  Three  Passengers 

A  new  record  for  monoplane  altitude 
was  made  by  Maj.  R.  W.  Schroeder,  Air 
Service  (Aeronautics),  the  holder  of 
the  American  altitude  record,  on  Jan. 
18  at  Dayton,  Ohio. 

According  to  reports  received  from 
the  chief  of  the  Technical  Section,  Di- 

vision of  Military  Aeronautics,  McCook 

Feld,  Dayton,  Ohio,  the  Loening  mono- 
plane climbed  to  a  height  of  19,500  ft., 

carrying  three  passengers  weighing  470 
lb.  The  pilot  was  Maj.  R.  W.  Schroeder, 
the  observer  Lieut.  George  V.  Elsy,  and 
the  mechanician  K.  A.  Craig.  The  pre- 

vious altitude  record  for  a  monoplane 
with  three  passengers  is  understood  to 
be  about  16,000  ft.  A  report  from  Mr. 
Loening  gives  the  time  of  climb  as  31 
min.,  which  will  average  500  ft.  per 
minute. 

The  plane  piloted  by  Major  Schroeder 
was  the  two-seated  Loening  mono- 

plane built  by  Grover  C.  Loening  of 
Long  Island,  N.  Y.  The  power  plant 
is  an  eight-cylinder  Hispano-Suiza  en- 

gine, which  has  driven  the  monoplane 
as  fast  as  145  miles  per  hour. 

*  *     * 

Tractor  Schools 

Schools  for  teaching  the  operation  and 
mechanism  of  farm  tractors  are  being 
held  in  different  parts  of  Iowa  this 
winter.  The  duration  of  the  tuition 
varies  from  two  to  several  days,  and 
is  free  to  anyone  who  wants  to  take 
it.  The  attendance  is  usually  made  up 
of  farmers  or  their  sons  instead  of 
the  farm  owner,  prospective  buyers  or 
salesmen.  In  a  few  cases  the  schools 
are  under  the  auspices  of  the  county 
agricultural  bureau,  an  association  *r 
a  tractor  firm.  The  latest  school  was 
held  at  Waterloo  on  Jan.  17  and  18  and 
was  conducted  by  the  International 
Harvester  Co.,  which  prepared  a  text- 

book for  the  use  of  those  taking  the 
instruction  and  also  furnished  a  tractor 
and  other  equipment  for  the  school. 

Part  of  the  instruction  was  the  an- 
swering of  all  questions  that  may  have 

come  to  operators  of  tractors.  In  con- 
nection with  this  school  there  was 

shown  at  a  local  theater  a  film  entitled 

"America's  Golden  Harvest,"  which 
showed  a  tractor  in  operation. 

*  *     * 

Industrial  Hygiene  Library 

A  library  of  industrial  hygiene  is  be- 
ing prepared  by  the  Department  of 

Labor.  It  is  planned  to  collect  all  the 
information  available  which  bears  on 

questions  of  health  in  industry,  indus- 
trial safety  and  employment  manage- 

ment, and  to  have  this  information 
roadilv  accessible  at  all  times. 
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Melting   Points   of   Chemical 
Elements 

The  table  of  melting  points  of  chemi- 
cal elements  here  given  was  issued  by 

the  Bureau  of  Standards,  Department 
of  Commerce,  in  answer  to  numerous 
requests  for  this  information. 

The  values  of  the  melting-  points 
used  by  the  Bureau  of  Standards  as 
standard  temperatures  for  the  calibra- 

tion of  thermometers  and  pyrom- 
eters   are    indicated    in    capitals.     The 

tain  by  50  deg.  C.  or  more.  Tempera- 
tures centigrade  are  rounded  off,  and 

the  exact  Fahrenheit  equivalents  are 
usually  given. 

*     *     • 

Philadelphia    Foundrymen    Elect 
Officers 

The  Philadelphia  Foundrymen's  As- 
sociation at  its  monthly  meeting  Jan.  8 

reelected  the  following  officers  for  1919 : 
President,     Thomas     Devlin,     Thomas 

Element. 

Helium   
Hydrogen   
Neon   
Fluorine   
Oxygen   
Nitrogen   
Argen   
Krypton   
Xenon   
Chlorine   
MEUCURY.. 
Crorainc   
Cae.sium   
Gallium   
Rubidium   
Phosphorus... 
I'otassium   
Eodium   
Iodine   

Sulphur. 

Indium   
Lithium   
Pelenium   
TIN   
Blsmnth   
Thallium   
CADMIUM... 
LEAD   
ZINC   
Tetlurtum   
ANTIMONY.. 
fXriurn   
Magne.slum   
ALUMINUM. 
Iladium   
Cftlclum   
l^anthanum . . . 
6tr«ntium   

c. 
F. 

Element. 

C. F. 

<-271 

-2.59 

-2637 -223 
-218 
-210 
-188 

-169 
-140 

-ini.5 

-  38.87 
-  7.3 

+  26 30 
38 
44 
02.3 
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113.6 

S|112.8 
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8,1,106. 8 Mb 

188 217-220 
231.9 

271 302 
320.9 

327.4 
419.4 
452 
630.0 040 
651 

058.7 

TOO 810 

8107 
>C«<Da7 

<-456 

-.434 -423 

-363 -360 

-346 
-306 
-272 
-220 

-150.7 

-  37.97 

.+  18.9 

79 

86 100 

HI 
144.1 
207.5 
236.3 

235.0 216.6 
224.2 
311 

367 
423-428 

449.4 620 

676 609.6 
621.3 
786.9 

846 1166.0 
1184 
1201 1217.7 

1292 
1490 
1490 

8407 850 
860 

940' 

968 
060. 5 

W3. 0 1083.0 

1230 
1280 

/      1300- \      1400 
7 

1420 
1452 

1480 
1490 
1530 
1549 
1615 
17007 

1700? 

/  >170O 
\<Mo. 1728 1766 

7 
180O 

<1S50 
1950 

/      2200- I      2500? 23507 24607 2550 

2700? 
2900 

3400 

>3600 

1.562 vm 

1724 

1756 
1760.9 1945.  5 
1981.  4 

224S 2336 

2370- 

Barium     

Gerraanium   
SILVER   
GOLD   
COPPER   
Manganese   
Beryllium  (Gluclnum).... 

Scandium   

2650 

Silicon 
2588 NICKEL.   

Cobalt   

3096 
Yttri\ira   ,. 
IRON   
PALLADIUM...   
Chromium   ^   

2820 
2939 

Columbium  (Niobium) . . . 
3020 

>3090 
Vanadium                  .  .  . 

<Mo. 

3128 

PLATINUM   
Ytterbium   

3272 

>3360 

3542 Rhodium   ,   

400O- 

4260 
UuthcQium        

4440 

Molybdenum   4620 

4SI0 6250 
TUNUSrEN   

61.52 

>6500 
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other  values  have  been  assigned  after 
a  careful  survey  of  all  the  available 
data. 

As  nearly  as  may  be,  all  values,  in 
particular  the  standard  points,  have 
been  reduced  to  a  common  scale,  the 

thermodynamic  scale.*  For  high  tem- 
peratures and  for  use  only  with  optical 

pyrometers  this  scale  is  satisfied  very 

exactly  by  taking  c^  —  14,3.'J0  in  the  for- 
mula for  Wien's  law  (see  Bureau  of 

Standards  Circular  No.  7  or  Scientific 

Paper  No.  11)  connecting  7a,  mono- 
chromatic luminous  intensity  of  wave 

length  /,  and  T.  absolute  temperature: 

C? 
/a    =    c i'/--^e' ̂ "f" .        For  all  purposes,  ex- 

cept the  most  accurate   investigations, 
the    thermodynamic    scale    is    identical 
with  any  of  the  gas  scales. 
At  high  temperatures  some  of  the 

values  are  quite  uncertain;  thus  while 
the  melting  point  of  platinum  may  be 
considered  accurately  known  to  10  deg. 
0.,  that  of  tungsten  is  possibly  uncer- 

Devlin  Manufacturing  Co.;  vice  presi- 
dent, George  C.  Davies,  Pilling  & 

Crane;  treasurer,  Josiah  Thompson,  J. 

Thompson  &  Co.;  secretary,  Howard 

Evans,  J.  W.  Paxson  Co.;  executive 
committee,  Walter  Wood,  R.  D.  Wood  & 

Co.;  Thomas  M.  Eynon,  Eynon-Evans 
Manufacturing  Co.;  H.  L.  Haldeman, 
Pulaski  Iron  Co.;  Walter  T.  MacDonaid. 
Fletcher  Works,  Inc.;  W.  T.  Dunning, 
Chester    Steel    Castings    Co.,    Chester, 
Penn. *     *     • 

Copper  Estimate 
Official  and  semiofficial  figures  indi- 

cate that  the  worlds  supply  of  refined 

copper  is  about  300,000,000  lb.  It  is 
estimated  that  the  allied  countries  of 

Europe  will  require  the  coming  year 
between  950,000,000  and  1,000,000,000 

lb.  of  American  copper.  If  industrial 

readjustment  in  this  country  is  accom- 
plished within  two  or  three  months  the 

domestic  demand  should  absorb  more 
than   1,000,000,000  lb.  next  year. 

Railroad  Administration  Has 

Big  Project  in  View 
Will  Spend  as  Soon  a.s  It  Is  Able  the 

Huge  Sum  of  Money  at  Its 
Disposal 

Improvements  authorized  on  the  rail- 
I'oads  under  federal  control  to  Dec.  31, 
1918,  required  for  their  completion 
$573,150,159.  Of  this  the  Administra- 

tion used  $242,260,135.  The  latter  fig- 
ure provides  for  the  payment  for  im- 

provements to  Nov.  30. 
For  equipment  the  Administration 

v/as  authorized  to  spend  $658,893,761, 
and  by  Nov.  30  had  bought  equipment 
valued  at  $254,060,941.  For  construc- 

tion, extensions,  etc.,  an  expenditure  of 
$46,771,078  was  authorized,  but  of  this 
sum  only  $20,194,318  was  used. 

The  entire  program  provided  for  cap- 
ital expenditures  of  $1,278,814,998,  of 

which  until  Nov.  30  $516,515,394  had 

been  disbursed.  These  figures  are'given 
in  a  report  by  former  Director  General 
McAdoo,  just  made  public. 

Under  Direction  of  Lovett 

The  work  of  financin;^  improvements, 
equipment  and  construction  is  under  the 
direction  of  the  Division  of  Capital  Ex- 

penditures, administered  until  the  end 
of  last  year  by  Judge  Robert  S.  Lovett, 
former  chairman  of  the  board  of  di- 

rectors of  the  Union  Pacific. 
For  locomotives  the  Administration 

expended  $91,451,107,  and  for  freight 
train  cars  $130,000,000,  while  for  pas- 

senger cars  only  $1,829,085  was  dis- 
bursed. Nearly  three  hundred  million 

dollars  had  been  authorized  for  freight 
cars,  and  the  Administration  was  pre- 

pared to  spend  approximately  two  hun- 
dred million  dollars  for  locomotives. 

After  the  armistice  was  signed  the 
program  was  cut  somewhat,  but  it  4 
understood  that  the  Administration  in. 
tends  to  go  foi-ward  with  ambitious 
building  projects  as  soon  as  it  feels  free 
to  do  so. 

*     *     * 

German    Workshops    Use    Paper 
Belts  for  Machinery 

A  driving-belt  substitute  made  of 
paper  is  now  being  introduced  into 
German  workshops  for  driving  machin- 

ery, according  to  reports.  The  paper 
is  cut  into  narrow  bands  which  are 
then  spun.  The  belts  are  made  by 
weaving  or  braiding.  Woven-paper 
belts  are  of  two  kinds — paper-fabric 
belts  and  paper-thread  belts,  the  for- 

mer type  being  the  most  frequently 
used.  The  fabric  is  first  cut  into  bands 
40  m.  long,  which  are  subsequently 
made  up  according  to  the  desired  width 
and  thickness.  A  core  of  strengthen- 

ing  material   is   interposed,  either  cot- 
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ton  or  sheet  metal,  though  more  re- 
cently these  cores  have  consisted  of 

paper  thread  and  metal  wires  inter- 
woven. The  core  is  surrounded  with 

the  paper  strips  and  the  whole  sewed 
with  strong  thread.  Belts  so  prepared 
are  said  to  be  very  flexible  and  to 
wear  satisfactorily.  Woven-paper  belts 
have  a  tensile  strength  of  from  100  to 
125  kilos  per  centimeter  of  width. 

Kelly  Reamer  Company  Sends 
Telegram  to  the  Senate 

The  following  is  a  telegram  sent  to 
the  Senate  by  the  Kelly  Reamer  Co., 
Cleveland,  Ohio,  asking  for  advice, 
also  requesting  information  on  the 
$1,500,000,000  being  withheld  from 
manufacturers  and  which  is  causing 
much  inconvenience  to  the  machine-tool 
industry: 

Jan.   30th.   1919. 
The   United   States   Senate, 

Washington,   D.   C. 
(To   the    attention    of   the   President    of   the 

Senate. ) 
Honorable  Gentlemen :  We  think  some 

employee  ha.s  stolen  a  dollar.  Our  super- 
intendent suKgests  holding  up  our  entire 

payroll  until  his  committee  locates  the  cul- 
prit. 1  as  general  nianager  advise  paying 

all  hands,  then  find  the  guilty  one.  prose- 
cute and  recover  the  dollar.  Will  you  kindly 

ask  your  honorable  body  to  grant  us  a  de- 
cision on  this  problem?  We  wish  to  be 

prudent,  but  if  possible  to  avoid  further 
stoppEfge  of  our  industry.  We  await  with 
interest  your  valued  advice  and  more  light. 

Respectfully  yours, 
William  E.' Kelly. 

President  The  Kelly  Reamer  Company. 
P.  S. — As  an  ultimate  beneficiary  to  some 

thousands  out  of  the  one  and  a  half  billion 
payroll  now  held  in  abeyance  we  feel  a 
deep  concern  that  enough  receivers  cannot 
be  procured  to  supply  all  of  the  manufac- turers who  have  exhausted  their  working 
capital  in  delivering  the  goods  at  any  cost. 
We,  as  one  of  the  man.v  manufacturers, 
seriously  and  urgently  implore  your  honor- 

able body  to  establish  a  precedent,  lay  aside 
all  red-tape  customs  and  pay  off  all  hands, 
starting  the  wheels  of  industry  now  dor- 

mant and  give  employment  to  two  mil- 
lion returned  soldiers.  The  Government  is 

big  enough  to  find,  prosecute  and  convict, 
if  fraud  is  discovered.  This  is  a  calamity,  an 
emergency  calling  for  quick  action.  We 
want  your  prompt  and  best  efforts  in  this 
crisis. — Kelly. 

Sawmill  Machinery  in  Russia 
An  American  band-saw  manufac- 

turer urges  the  possibility  of  selling 
band-sawing  machinery  in  Russia  to 
the  displacement  of  the  frame  saws 
now  generally  used  in  that  country. 

There  is  no  doubt  of  the  advantage  of 
the  American  band-saw  mill  in  output, 
but  the  frame  saw,  which  can  be 
operated  by  comparatively  unskilled 
labor,  is  already  a  standard  type  in 
Russian  sawmills.  Band  saws  can  be 

sold  there  only  where  foreign  superin- 
tendents can  be  had  to  train  the  work- 

men. Undoubtedly  sawmills  will  be  in- 
stalled by  foreign  capital  and  managed 

by  Americans  who  are  capable  of  get- 
ting results  out  of  band-saw  mill  ma- 

chinery, but  the  bulk  of  the  business 
will  likely  be  supplied  by  frame  saws 
of  the  Swedish  type  should  American 
manufacturers  undertake  to  compete 
for  the  Russian  market  by  supplying 
frame  saws  of  the  type  generally  used 
in  Russia.  In  this  way  a  share  of  the 
present  business  probably  could  be 
secured. 

William  J.  Purdy,  formerly  with  the 
Hoe  Printing  Press  Co.,  has  been  made 
assistant  manager  of  the  Wood  Print- 

ing Machine  Co.,  Plainfield,  N.  J. 
Thomas  W.  Pangborn,  president  of 

the  Pangborn  Corporation,  Hagerstown, 
Md.,  has  been  elected  a  director  of  the 
Maryland  Surety  and  Trust  Co.  of  the 
same  city. 

Alonzo  Whitcomb,  who  for  four 

years  has  had  charge  of  the  engineer- 
ing department  of  the  Heald  Machine 

Co.,  Worcester,  Mass.,  is  now  shop  su- 
perintendent. 

J.  Arthur  Deakin,  formerly  Ameri- 
can representative  of  H.  W.  Ward  & 

Co.,  Ltd.,  Birmingham,  England,  has 
become  New  York  manager  of  E. 
Isbecque  &  Co.,  15  Park  Row,  New 
York. 

E.  R.  Abbott  has  been  discharged  as 
captain  from  the  Chemical  Warfare 
Service  of  the  United  States  Army  and 
is  now  sales  manager  of  the  Kar  Engi- 

neering Co.,  Inc.,  79  East  140th  St.. 
New  York. 

S.  R.  Warner,  formerly  in  charge  of 
gage  production  in  the  Plant  Section  of 
the  New  York  District  Ordnance  office, 
is  now  connected  with  the  sales  depart- 

ment of  Russell,  Holbrook  &  Henderson, 
Inc.,  New  York. 

Lewis  Russell,  who  has  been  man- 
ager of  the  plant  section  of  the  New 

York  District  Ordnance  office,  has  re- 
turned to  his  duties  as  president  of 

Russell,  Holbrook  &  Henderson,  Inc.,  30 
Church  St.,  New  York. 

E.  Ericksen,  formerly  manager  of 
the  Allied  Machinery  Co.  in  Russia, 
has  become  associated  with  the  Youro- 
veta  Home  and  Foreign  Trade  Co.,  Inc., 
of  which  A.  Peskine  is  manager  of  the 
machine-tool   department. 

Maj.  Mason  P.  Rumney  will  be  out 
of  the  service  about  Feb.  15  and  will 
return  to  the  Detroit  Steel  Products 
Co.  as  assistant  general  manager.  He 
has  been  located  in  Washington  with 
the  Ordnance  Department. 

L.  P.  Prossen,  who  was  mechanical 
superintendent  of  the  Black  and  White 
Taxicab  Co.,  New  York,  has  been  made 
vice  president  of  the  Nilson-Miller  Co., 
Hoboken,  N.  J.  He  will  be  in  charge 
of  the  gear-cutting,  piston  and  piston- 
ring  departments. 

L.  M.  Baker  has  been  made  special 

sales  engineer  of  the  Hyatt  Roller  Bear- 
ing Co.,  Detroit.  At  one  time  he  was 

sales  manager  of  the  United  Motors 
Service,  Inc.,  and  previous  to  that  was 
Western  sales  manager  of  the  Standard 
Steel  Spring  Co.,  Detroit. 

K.  K.  HOAGG  has  been  appointed  en- 
gineer in  the  sales  department  of  the 

Hyatt  Roller  Bearing  Co.,  Detroit.  Mr. 
Hoagg,  who  has  been  connected  with 
the  company  since  1912,  left  his  posi- 

tion as  assistant  chief  engineer  to  go 
into  Government  service. 

William  B.  Patterson,  president  of 
the  Patterson  Tool  and  Supply  Co., 
Dayton,  Ohio,  has  been  appointed 
special  representative  in  Italy  and 
Switzerland  of  the  Monarch  Machine 

Tool  Co.,  Sidney,  Ohio.  He  will,  how- 
ever, retain  his  position  and  interests 

in  the  corporation  of  which  he  is  presi- dent. 

Robert  S.  Alter,  vice  president  and 
foreign  manager  of  the  American  Tool 
Works,  Cincinnati,  and  president  of  the 
Foreign  Trade  Association  of  the  Cham- 

ber of  Commerce,  has  been  elected  to 
the  board  of  directors  of  the  Mississippi 
Valley  Foreign  Trade  Association,  an 
organization  which  was  launched  re- 

cently at  New  Orleans,  and  which 
brought  together  practically  all  the  live 
wires  of  the  export  trade  in  the  Middle West. 

L.  S.  Devos  has  recently  been  ap- 
pointed general  manager  of  the  ma- 
chinery department  of  the  American 

Machinery  Syndicate,  35  West  39th 
St.,  New  York.  From  October,  1917,  to 
the  latter  part  of  December,  1918,  Mr. 
Devos  was  the  Chief  of  the  Inspection 
Department  of  the  United  States  Air 
Service,  with  offices  in  Paris.  Previous 
to  his  entry  into  the  United  States 
Army,  he  was  the  New  York  represen- 

tative of  the  Selson  Engineering  Co., 
Ltd.,  London. 

Thomas  F.  Hart,  widely  known  as 
a  manufacturer  of  shoemaking  ma- 

chinery, died  on  Jan.  22,  1919,  at  his 
home,  in  Lynn,  Mass. 

Elmer  L.  Ewing,  secretary  and  act- 
ing treasurer  of  the  Sharpies  Separator 

Co.,  died  of  pneumonia  at  his  home  in 
West  Chester,  Penn.,  on  Jan.  29,  1919. 
William  J.  Sellers  Bancroft,  a 

noted  inventor,  and  founder  of  the  firm 
of  Bancroft  &  Sellers,  died  Jan.  29, 
1919,  at  his  home,  in  Philadelphia, 
Penn.    He  was  76  years  old. 

Steelrret©     Marhine     Guards.       Expanded 
Metal  Engineering  Co..  8  West  40th  St.. 
New  York.  Booklet.  Pp.  40  ;  3J  x  61  in. 
This  booklet  describes  Steelcrete  mesh,  liv- 

ing sizes  and  various  uses,  also  Steelcrete 
machine  guards  and  partitions  with  their specifications. 
l.adew  tcather  RrltinK.  Edward  R. 

Ladew  Co..  Inc..  Glen  Cove.  N.  Y.  Catalog. 
Pp.  104  :  6  X  9  in.  The  first  part  of  this 
book  gives  a  discussion  of  belt  engineering 
and  belting  economics.  Following  this  are 
several  fully  illustrated  pages  de.^cribing 
just  how  Ladew  belts  are  made.  Price  lists 
and  specification  tables  are  also  given. 

The  neNJfrn  and  Tent  of  Standards  of 
Ma.ss.  Bureai'  of  Standards.  Washington, 
r>.  C.  Circular  Xo.  3.  Pp.  90  :  7  x  10  in. 
This  circular  treats  of  the  types  of  weishts 
used  as  standards  of  mass  and  of  their  de- 

sign, test  and  adjustment.  Information  is 
given  relating  to  the  manner  of  using 
weights,  and  complete  routine  for  their 
verification,  test  and  intercomparison  is 
developed.  Those  interested  may  obtain  a 
copy  by  addressing  a  request  to  the  Bu- 

reau of  Standards.  Department  of  Com- merce. Washington.   D.   C. 

€> 
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Condensed-Clipping  Index  of  Equipment 
Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 

BridReport.  Conn. 

23,    1919 

Grinding  Macliiin',  Automatlo  ViilverBill.  for    Hobn   and  Form   Cat- 
ter«.   No.  4 

Harris  Engineering  Co.,   1047  Broad  SI. 
"American   Machinist,"   Jan. 

It  is  claimed  that  hoh-grindiiig  work 
may  he  done  on  this  machine  with  lower- 
priced  lahor  than  is  ordinarily  used  for 
(his  purpose  and  the  points  of  advantage 
of  the  machine  cited  are  as  follows:  Hobs 
and  form  cutters  can  he  accurately  and 
evenly  ground.  The  amount  of  material 
ground  away  at  each  stroke  of  the  ma- 

chine is  a  minimum  and  therefore  crowd- 
ing and  its  attendant  heating  and  burn- 
ing an'  avoided.  Flood  lubrication  is 

used,  avoiding  overheating.  The  speed 
at  whicli  the  hob  or  form  cutter  is  fed  to 
the  grinding  wheel  is  constant  and  an 
e.xperienced  operator  is  not  reciuired.  and 
the  machine  being  automatic  in  action 
the  operator  can  run  it  in  connection  with 
other  work.  Setting  up  is  simple,  avoid- 

ing the  u.se  of  hobs  or  form  cutters  until 
dull.  It  may  be  used  to  salvage  milling 
cutters  by  regashing  the  teeth  and  to 
grind   form   cutters  or  hobs   \\-ithin    range. 

\ 

Pre«H,  5<IU-Ton  Tjiie   S-607 
Ferraeiite  Machine  Co..  Bridgeton.  N.  J. 

"American   Machinist,"  .Ian.   30. 
Designed  for  pressures  up 

to  500  ton.s.  Tensile  stresses  are 
taken  by  four  nj-Jn.  steel  rods 
.shrunk  in  cast-iron  columns. 
\erlical  motion  of  ram,  18  in.; 
strokes  of  ram,  about  6  or  6 
per  minute ;  distance  between 
columns  from  right  lo  left. 
148  in.;  distance  from  bed  to 
ram  at  top  of  stroke  and  ad- 

justment. 80  in.  Power  is  ap- 
plied through  a  combined  fric- 
tion clutch  and  brake,  giving 

one  operator  complete  control 
of  I  he  action.  .Attention  is 
called  to  the  tai)ered  back 
shaft,  which  is  used  to  eiiualize 
the  torsion,  so  that  both  the 
large  gears  will  be  driven  with 
equal  tangential  pressure  on 
the  teeth.  The  weight  of  the 
pre.«»  is  approximately  137.000 
pounds. 

P.vrometerH,   .\iitoni»tie   Sij;nHliiig 
Brown   Instrument  Co..   Philadelpliia,  Penn. 

"American    Machinist."    Jan.    23, 
1919 

This  device  is  for  the  automatic 
operation  of  the  three  signal  lights 
generally  used  at  furnaces  to  in- 

dicate to  the  operator  whether  the 
temperature  is  too  high,  too  low 
or  correct.  The  contacts  in  the  in- 

strument are  made  once  a  minute 
and  an  automatic  three-po.sition  re- 

lay keeps  the  proper  light  burning 
until  the  ne.\t  contact  is  made.  In 
case  it  is  desired  to  read  the  tem- 

perature of  other  thermocouples 
besides  the  one  I)eing  automatically 
signaled  a  hand-operated  switch  may  be  installed.  By  introduc- 

ing an  automatic  motor-  or  clock-driven  switch  the  temperature 
of  practically  any  number  of  thermocouples  can  be  automatically 
signaled  by  one  instrument.  .An  automatic  advancing  mechanism 
for  the  contacts  is  also  provided  by  means  of  which  the  signal 
lights  may  be  controlled  to  indicate  a  temperature  advancing  at 
a  predetermined  rate. 

Switrh,   Quick-Make   Motor-Starting 
Westinghouse  Electric  and  Manufacturing  Co.,  East  Pittsluirgh, Penn. 

"American   Machinist,"  Jan.   23,   1919 
The  characteri.stics  of  this 

<iuick-make  motor-starting  switch 
are  10  to  100  amp.,  25-hp.  maxi- 

mum, three-phase.  220,  440  and 
.5,50  volts.  The  device  may  also 
he  used  to  Control  feeder  circuits 
and  is  suiJiilied  in  any  of  the 
following  combinations,  each  hav- 

ing the  quick-make  and  (luick- lireak  feature  for  either  liatid  or 
shipper-rod  opt  rations:  .Noiiauto- 
matic  switch,  switch  with  low- 
voltage  protection,  switch  with 
inverse  time  element  overload 
protection,  and  full  automatic 
switch  with  low-voltage  and  in- 

verse time  element  overload  pro- 
tection.    It  is  said  that  the  switch 

is  particularly  suitable  for  shipper-rod  operation  on  account  of 
its  positive  action,  it  being  impossible  for  the  operator  to  retard 
the  motion  of  the  contacts  after  they  have  started  to  close. 

jUrinding   Attachment 
Saphil     Manufacturing     Corporation,     149     West     Austin    Ave., 

Chicago.   III. 

"American    Machinist,"    .Ian.    30     11119 
Designed  to  be  placed  over  the 

toolpost  of  a  lathe,  being  held 
in  place  by  the  toolpost  screw 
which  is  tightened  down  upon  a 
tjar  slipped  through  the  hole.  .An 
adjustment  is  provided  for  rais- 

ing or  lowering  the  grinding 
spindle  to  the  necessary  position 
and  the  motor  is  supported  on 
two  vertical  bars,  making  it  i;)0s- 
sible  to  raise  or  lower  it  to  ad- 
Jtist  the  belt  tension.  A  stand 
is  also  furnished  as  an  extra 
for  holding  the  attachment  for 
grinding  milling  cutters.  Fur- 

nished with  either  a  ,',.  hp.,  110- 
volt.  direct-current,  compound- 
wound,  3500-r.p.m.  motor,  or  a 
llO-volt.  alternating-cui-rent.  sin- 

gle-phase. 60-cycIe  motor  operat- 
ing af  3400  r.p.m.  It  can  al.«o  be 

220-volt    motor    if    this    is    desired. 

Grinding   Machine,  ITnlverHul,  "CoiintN'tlvut" 
Middlesex  Machine  Co.,  Middletown,  Conn. 

"American   Machinist,"   Jan.  30.    1919 
The  illu.stration  shows  the 

machine  as  a  uni%-ersal  grind- ing machine,  but  the  head  can 
be  swung  around  a(  right  an- 

gles to  the  travel  of  the  table 
for  surface  grinding.  Diauieter 
of  spindle.  IJ  in.;  length  of 
front  bearing,  4J  in.;  lenglb  of 
rear  bearing.  3',  in.  :  longitu- dinal movement  of  table.  19  in.: 
vertical  movement  of  table.  13 
in.  ;  transverse  movement  of 
table.  85  in.;  capacity  for  work 
on  centers,  12  in.  in  diameter. 
24  in.  long;  working  surface 
of  table.  5;  x  34  in.  ;  maximum 
distance  from  .spindle  to  table.  9 
in.  ;  diameter  of  column,  7  in.  ; 
diameter  of  chuck,  4  in. ;  taper 
in  headstock.  No.  10  B.  &  S.  : 
taper  of  dead  center.  No.  6 
Jarno :    weight,    1700   pounds. 

Truck,  "Jacklifl,"   Type   (j,   Klevating 
Louis   Sheppard   Co.,    48    Binford   St.,   Boston,   Ma.ss. 

".American  Machinist,"   Jan.  30,   1919 

The  particular  feature  of  tlte 
truck  is  that  the  load  may  be 
elevated  6  in.,  and  it  is  claimed 
that  it  is  the  only  elevating  truck 
in  the  market  that  lifts  the  load 
over  34  in.  It  is  also  claimed 
that  the  6-in.  lift  is  handy  where 
the  load  must  be  trucked  ovei' sleep  inclines  and  that  it  may 
be  used  to  great  advantage  in 
taking  battery  cradles,  with  ,the 
battery  intact,  from  an  electric 
truck.  Contains  the  usual  fea- 

tures of  the  "Jacklift"   line,   which 
are  easy  lift,  vertical  lift  and  free  lifting  handle.  This  truclc  is 
made  in  10  models  and  five  different  lengths.  Eac'i  may  li  ■ 
equipped  with  either   8-  or   10-in.   wheels  as  de.slred. 

Genr-Hobbins   .Machine.   No.  48 
Jones  Superior  Machine  Co.,  Chicago.  III. 

"American    Machinist."    Feb.    B. 1919 

equipped  with  a  it   hp..   110-  or 
Weight   complete,    26    pounds. 

Rated  size;  to  cut  gears  4S 
in.  Hiameter  by  20  in.  face;  ac- 

tual capacity,  72  in.  maximum 
and  10  in.  minimum  diameter : 
weight.  14,200  lb.  ;  floor  spai-e 121  in.  long  by  64  in.  wide: 
ba.se.  14.  ft.  2  in.  long  by  36 
in.  wide:  total  height,  80  in,: 
table  diameter.  45  in.  :  standard 
work  arbor.  23  in.  diameter  and 
18  in.  long:  slandard  hob  ar- 

bors. 1.',  in.  and  IJ  in.  diam- 
eter; countershaft  speed.  350 

r.p.m.  ;  countershaft  pulley,  di- 
ameter 16  in.,  4J  in.  face:  cope- 

pulley  diameters  16.  14^.  13J 
and  12S  in.  by  4i  in.  face.:  spindle  speeds  using  back  gears.  38 
to  115  r.p.m.;  table  feeds,  0.005  to  0.060  in.  per  table  revolution  i 
heart  feeds,  0.010  to  0.120  in.  per  table  revolution. 

Patented  Aug.  20,  19lS 
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IRON  AND  STEEL 

PIG  IRON — Quotations  compiled  by  The  Matthew  Addy  Co.; 

CINCINNATI 
No.  2  Southern   
Northern  Basic   
Southern  Ohio  No.  2   

NEW  YORK,  Tidewater  delivery 
Penna.  2X   
Southern  No.  2  (sihoan  2.  25  to  2.  75). 

Current 

$35  85 31.80 
32.80 

36   15 
39  95 

One  Month  Ago 

$37  60 34.80 
35  80 

39.55 

BIRMINGHAM 
No.  2Foundry    31.00 

PHILADELPHIA 
Eastern  Pa.  2X    36.15* 
Virginia  No.  2    38.IOt 
Basic    "^O* 
Grey  Forge    33.  90» Bessemer   

CHICAGO  ,,   „„ 
No.  2^oundry  Local  31.00 
No.  2  Foundry  Southern  37.  20 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley    3 1 .  00 
Basic    30.00 
Bessemer       32.  20 

34.00 

39  15* 

40.50t 

36  90* 

36.90* 39   10* 
34.50 
39  00 

35.40 
34.40 
36  60 

*  F.o.b.  furnace,     t  Delivered. 

STEEL  SHAPES — The  following  base  prices  per  100  lb.  are  for  structural 

shapes  3  in.  by  i  in.  and  larger,  and  plates  J  in.  and  heavier,  from  jobbers'  ware- houses at  the  cities  named:  „,       ,       ,  ^,  . .   New  York   ■     ■ —  Cleveland  — .        ̂   (.  hicago  — . 
One        One  One  One 

Current  Month    Year    Current     Year      Current      Year 
Ago  Ago  Ago 

$4.20     $3  97     $4-4  04     $4.07       $4  20 
4   10       4  07       4-4  04       3.97         4   10 
4   10        4  07         4    14  3  97  4    10 

Structural  shapes    $4.  07 
Soft  steel  bars    3.97 
Soft  steel  bar  shapes.  3 .  97 
Soft  steel  bands    4.57 
Plates,  5  to  1  in.  thick  4  27 

Ago 

$4.07 3  97 
3.97 

4.57 
4,27 4  45       4  47*      4.39 4  27 

4  45 
*  For  A-in.  plates  the  extra  is  30c.  per  1 00  lb. 

BAR  IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows: 
Current 

One  Year  Ago 

$3  50 4  75 3  90 

4  10 

$3  50 4  70 

4.985 

4   10 

Pittsburgh,  mill   
Warehouse,  New  York    
Warehouse,  Cleveland   
Warehouse,  Chicago  ■ 

STEEL  SHEETS — The  following  are  the  prices  in   cents  per  pound   from 
jobbers'  warehouse  at  the  cities  named: 

^- —  New  York   ■        Clevelan<l    — Chicago — 

•a  « 

*No.  28  black   
*No.  26  black   
*Nos.  22  and  24  black 
Nos.  18  and  20  black 
No.  1 6  blue  annealed . 
No.  1 4  blue  annealed 
No.  1 0  blue  annealed  .    -  - 

*No.  28  galvanized        6.05 
*No.  26  galvanized        5.75 
No.  24  galvanized        5  60 

4  70 
4  60 
4  55 
4  50 
4  10 
4  00 

3  90 

=  ? 

O  t 

6.22 
6.12 
6  07 

6  02 5  37 
5  27 
5  17 
7.57 
7  27 
7.12 

6  22 
6  12 
6  07 

*  For  painted  corrugated  sheets  add  30c.  per 
19  to  24  gages;  for  galvanized  corrugated  sheets 

C><< 6  445 
6.405 

6   295 
6  245 
5.645 
5  545 
5.445 
7  695 
7  395 
7  245 

oi  a  o 

o><< 
6  45 

6.35 
6.30 
6.25 5  65 
5  55 

5  45 
7.70 
7.40 7  25 

c  d  o 

22  6.445 
12  6.405 

6 
6 
5 
5 

5. 

7. 
7 

295 

245 
645 

545 

.445 

.695 

.395 

IDOlb.  fo) 
add  15c.,  :i 

25  to  28  gage 

all  gages. 

12  7.245 
25c.  for 

COLD  DRAWN  STEEL  SHAFTING — From  warehouse  to  consumers  requiring 
at  least  1000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras'*  the  following discounts  hold; 

Current 
New  York      List  plus  9% 
Cleveland      List  plus  7% 
Chicago      List  plus  9% 

One  Year  Ago 

List  plus  25"^ List  plus  10% 
List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
F.xtra  Standard 

New  York        35%  40% 
Cleveland        35%  40% 
Chicago        35%  40% 

SWEDISH  (NORWAY)  IRON — The  average  price  per  lOOlb.in  ton  lotsis: 

New  York    
Cleveland      
Chicago .         

In  coils  an  advance  of  50c.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  1 5c,  per  lb. 

Current 
One  Year  Ago 

$25.50-30 20.00 
16.50 

$15.00 15.30 15.00 

WELDING  MATERIAL  (SWEDISH)— Pric*^  an- 
pound  f.o.b.  New  York,  in  100  lb,  lots  and  ov^r- 

foUowd   in    <vnt»  i^-r 

Welding  Wire 

L^S^A  anM.  10  ' 

Cast-Iron  Welding  Rod.-. 

No.  12   
A.  ̂ 'o.  1  4  and  A 
No.  18   
No.  20   

25  50  to  33.00 

A  by  1 2  in.  long 
i  by  19  in.  lonj;   .  , 
^  by  19  in.  long   . . 
J  by  21  in.  long .  . . 

Domestic  20c.  for  A,  1  5c.  for  i  to  A. 

14  00 

12  00 

10  00 

10  00 

Special  Welding  Wire  Cftated 
i     33  00 
A    30  00 
A    38  00 

MISCELLANEOUS  STEEL — The  following  quotations  in  cents  p.  r  pound 
arc  from  warehouse  at  the  places  named; 

New  York 
Cleveland 

Chicago 

Current 

Current Current 

8  00 8  00 

7  50 

10  00 11   25 II   75 9  00 
8  00 7  07 

4  57 4.75 

4  77 
8  02 8  25 

8.57 

6  27 

6  00 

6  25 

Openhearth  spring  steel  (heavy)   
Spring  steel  (light)   
Coppered  bessemcr  rods   
Hoop  steel   
Cold-rolled  strip  steel .    ... 
Floor  plates   

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh;  basing 
card  of  National  Tube  Co.  for  steel  pipe,  Cardry  .4.  M.  Byer's  Co.  for  iron,  both dated  Jan.  1,  i9I9. 

Steel Inches  Black 
J,  J,  and!      47% 
J          51% 
ito3        54% 

2    47% 
2Jto6      50% 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

i,  Jandi      43%  25§%,  1  to  H   36%  21% 
i      48%  35!% 
:  to  H      52%  39}% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2      45%  33i%  2    30%  17% 
25  to  4      48%  365%  2}  to  4      32%  20% 
4ito6      47%  35}%  45to6      31%  !9% 

Stock  discounts  in  cities  named  are  as  follows; 
^New  York—     ^-Cleveland- 

Gal-  Gal- 
Black   vanized  Black   vanized     Black       vanised 

43%       27%       43%       26%       44  9%       29  9% 
38%       29%       39%       23%       40  9%       26  9%, 

Malleable  fittings.    Class  B  and  C,  from  New  York  stock  sell  at  list  +\H%. 
Cast  iron,  standard  sizes,  10%  off. 

BUTT  WELD 

Galvanized                   Inches 

20  %            ;to  IJ..     .. 

36  % 
40  % Iron 

Black 

.    36% 

Galvanized 

20% 

LAP  WELD 

345%              2. 
37j%             2ito6   

29% 
31% 

15% 

18% 

. —  Chiraco  — ■ 

Gal- 

f  to  3  in.  steel  butt  welded. 
Sj  to  6  in.  steel  lap  welded. 

METALS 

MISCELLANEOUS    METALS —Present   and  past    New  York    quotations 
in  cents  per  pound,  in  carload  lots; 

Cur-  One  One   Year 
rent  Month   .\go  .\go 

Copper,  electrolytic                 18  50  21  00  23  50 
Tin  in  5-ton  lots                72  50  72  00  85  00 
Lead                       5  00  5  75  7  00 
Spelter               6  60  7  85  7  87} 

ST.  LOUIS 
Lead                                                           4.65  5  45  6  85 
Spelter                                 6  25  7  50  7  5) 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton  or more;  _,  . 
.   New  York   ■     —  Cleveland—  —  Chicago  — 

B.S  a 
4.  bs  e 

OX 35  00  31-33.50 
32  00 

36  75 40  00 

32  00 
30.75 

36  50 

3  = 

30  00 

32  00 
32  00 
38.00 

If  5 

OX 32  50 

28  50 

29  00 36  50 

B  B 

O  e; 
32.00 

28  50 29  00 
37  00 

B    0.    E9i 

OX 
36.00 
34  50 
35  50 
41   50 

55  00     43  00       44  00        47  00        39  00       41    00 
3  B 

o£ 

Copper  sheets,  base . .  29.00 
Copper  wire  (carload 

lots)    28,00 
Brass  sheets  29 .  00 
Brass  pipe    37 .  00 
Solder  (half  and  half) 

(case  lots)    41.00 

Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  oz.  and  header, 
add  Ic;  polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under;  over 
20  in.,  2c. 

BRASS  RODS — The  following  quotations  are  for  large  lots,  mill.  100  lb  and 
over,  warehouse;  25%  to  be  added  to  mill  prices  for  extras;  50%  to  be  added  to 
warehouse  price  for  extras; 

Current MiU    $22  76 
New  York    26  28 
Cleveland    30  00 
Chicago         28  50 

One  Year  .\go 

$25  25 
27  25 
34  00 
37  00 
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Only  the  sudden  ending  of  the  war  prevented  the 
raihvay-mounted  gun  from  playing  a  tremendous 
part  in  crushing  the  resistance  of  the  enemy,  as 
preparation  had  been  made  for  the  construction  of 
a  larger  number  of  huge  guns  than  had  ever  been 

dreamed  of  before.  The  railway-gun  mount  pro- 
vides the  solution  of  mobile  offense  or  defense 

and  it  can  be  used  equally  well  along  our  coast. 

^£F±Wi^V^%^A GUNMOUNTS 
By  LIEUT.  COL.  O.M.BARNES 
W^mmsl^S^wMwmMMM. 

WHILE  the  use  of  railway-gun  mounts  dates  back 
to  the  Civil  War  they  have  been  developed  to  an 
astonishing  degree  during  the  past  four  years 

and  would  have  played  a  very  important  part  in  the 
closing  chapters  of  the  European  War  had  it  continued 
another  six  months.  The  first  gun  mounts  of  which  we 
have  record  were  used  in  1863  both  by  the  Union  and  the 
Confederate  armies.  They  ranged  from  a  32-pounder, 
which  was  about  a  4-in.  gun,  to  a  13-in.  mortar  weighing 
about  17,000  lb. 
Twenty  years  later 
Gen.  Joseph  L.  Brent, 

formerly  of  the  Con- 
federate army,  who 

had  operated  railway 
guns  in  the  Civil  War, 
interested  the  French 
in  this  idea,  which 

was  promoted  by  Gen- 
eral Peigni.  General 

Brent  published  a 

book  on  railway  artil- 
lery in  1885,  in  which 

he  foresaw  the  use  of 
railway  artillery  for 
coast  defense,  its  use 

in  special  emplace- 
ments, the  use  of  spe- 

cial spur  tracks  and 
also  the  armored  au- 

tomobile and  the  tank, 
which    was    lately    so 
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successfully  utilized.  Some  idea  of  the  development 
which  has  taken  place  in  this  connection  may  be  had 
from  the  illustrations,  which  show  some  of  the  more 
striking  developments  during  the  past  four  years  and 
which  require  little  description. 

Going  back  to  the  13-in.  mortar  of  1863,  which  had  a 
range  of  3600  yd.  and  weighed  35,000  lb.,  and  then  com- 

ing to  the  German  Krupp  mortar,  which  was  used  on  the 
forts  of  Namur  and  Liege,  we  see  an  enormous  contrast. 

This  was  a  420-mm., 

or  about  16J-in.,  mor- 
tar, with  a  range  of 

nearly  9  miles,  a  muz- 
zle energy  of  over  24,- 

OOO-ft.-tons  and  a 

weight  of  250,000  lb. 
Shells  from  this  gun, 

it  is  reported,  have 

penetrated  30  ft.  of 
concrete  and  have 
blown  up  forts  killing 
some  1700  people. 

Since  that  time  muz- 
zle energies  have  in- 

creased to  from  30,- 
000  to  60,000  ft.-tons, 
the  weights  to  from 
300,000  to  600,000  lb. 
and  the  range  from 
12  to  30  miles.  The 

Ordnance  Department 
of  the  United  States 
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Army  had  been  working  on  the  problem  of  mounting  big 
guns  on  railway  trucks  before  war  was  declared,  and  had 
at  that  time  two  types  under  construction.  It  had  also 
prepared  designs  for  a  third  type,  which  was  put  into 
production  soon  after  war  was  declared.  This  article 
is  a  brief  description  of  the  more  important  types  of 

railway  mounts  that  have  been  produced  by  the  Ord- 
nance Department. 

To  Be  Manned  in  France 

All  of  this  artillery  was  to  be  manned  in  France  by 
the  United  States  Coast  Artillery.  It  has  been  common 
knowledge  for  some  years  that  the  United  States  Coast 
Artillery  defenses  are  the  best  in  the  world,  and  the 
officers  and  men  attached  thereto  are  unequaled  as  heavy 
artillerists.  Since  war  was  declared  these  coast  artil- 

lery officers  have  had  the  additional  advantage  of  French 
training,  and  taking  the  best 
from  both  the  French  and  our 
own  systems  splendid  results 
have  been  achieved  by  them. 
The  problems  in  the  design  of 
railway  artillery  may  be  di- 

vided under  two  heads — trans- 
portation and  firing.  Under 

the  first  come  weight  and 
clearance,  and  under  the  sec- 

ond the  transmission  of  the 
shock  of  discharge  to  the 
earth  and  the  steadiness  of 
the  gun  platform  while  firing. 
In  the  matter  of  transporta- 

tion weight  is  very  important, 
as,  on  account  of  the  track, 
the  load  on  the  axle  is  limited 
by  the  rail  and  roadbed,  and 
when  the  loads  even  now  run 
up  to  300  tons  a  large  number 
of  axles  is  necessary,  which 
must  be  obtained  by  using 
several  trucks  equalized  with 
span    bolsters   so   as   to    dis- 

tribute the  load  to  all  parts 
of  the  vehicle  and  the  track 
which  supports  it.  Clearances, 
particularly  on  long  guns, 
must  also  be  determined,  for 
they  are  an  es.sential  matter, 
large  mounts  having  great 
distances  between  truck  cen- 

ters. Some  designs  necessi- 
tate the  digging  of  a  large 

hole  into  which  the  gun  may 
recoil,  which  of  course  adds 
to  the  time  necessary  to  get 
the  gun  into  operation.  The 
main  difficulty  comes  with 
very  long  guns  swung  at  the 
center  of  gravity.  There  are 
three  methods  of  transmitting 

the  forces  to  the  earth — by 

friction,  as  with  the  sliding- 
type;  by  allowing  the  carriage 
to  roll  on  the  rails,  as  with 
the  English  Armstrong  and 

the  United  States  Army  ordnance  large  howitzer  of  the 
1918  pattern,  and  by  the  platform  mount  with  struts, 
all  of  which  are  shown  in  the  illustrations. 

Mortars,  Howitzers  and  Riftjes 

The  types  of  guns  used  on  railway  artillery  are  mor- 
tars, howitzers  and  rifles.  Each  type  has  certain  tactical 

uses  and  the  different  types  cannot  be  used  interchange- 
ably. Mortars  are  usually  from  9  to  12  calibers  long 

and  are  used  for  a  plunging  fire,  the  projectile  going 
high  in  the  air  and  dropping  on  its  objective.  They 
have  comparatively  short  range. 

Howitzers  vary  from  15  to  20  calibers  in  length  and 
have  a  small  range  as  compared  with  the  longer  rifled 
guns.  They  throw  large  charges  and  have  a  long  life, 
which  are  advantages.  They  are  used  for  destroying 
fortifications  and  deep  underground  chambers. 

PIG.    3.      8-IN.   railway   gun,   TRACK   ARRANGEMENT 
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FIG.  4.     8-IN.  GUN,  RAILWAY  MOUNT  AND  NARROW-GAGE  AND  12-WHEEL  TRUCKS 

Rifles  which  have  a  long  range  vary  from  30  to  50 
calibers  in  length  as  a  rule,  although  very  long-range 
guns  have  a  much  longer  barrel.  These  are  sometimes 
figured  up  to  160  calibers  in  length  for  extreme  ranges. 
These  guns  are  used  for  direct  and  indirect  fire  and  have 
a  considerably  shorter  life  than  the  howitzers  or mortars. 

Can  Be  Moved  by  Tilmn 

Take  as  an  example  the  case  of  the  8-in.  gun  as  being 
typical  and  also  because  it  has  been  developed  to  quite 
a  remarkable  degree  in  that  it  can  be  put  in  position 
anywhere  along  a  railway  track  in  15  min.  and  can  be 
fired  through  an  arc  of  360  deg.  traverse.  The  mount 
can  be  removed  from  its  position  in  the  same  time.  It 
can  be  moved  in  a  train  at  40  miles  an  hour,  and  can  be 
operated  over  any  standard-gage  railway  line  in  the 
United  States,  France,  Germany  or  England. 

This  mounting,  Fig.  1,  was  developed  by  the  Ordnance 

Department,  United  States  Army,  and  is  the  only  mount 
of  this  type  in  existence.  The  car  serves  as  a  firing  plat- 

form for  the  gun  and  also  as  a  transport  vehicle  for  the 
gun,  gun  carriage,  outrigger  float  and  foot  plate,  cross- 
ties  and  H-beams  of  the  ground  platform,  the  loading box  and  chest. 

Jacks  and  Outriggers 

This  car  consists  of  a  drop-frame  type  of  car  body 
built  up  of  structural-steel  plates  and  shapes  and 
mounted  on  standard  four-wheel  railway  trucks.  It  is 
equipped  with  four  screw  jacks  and  six  outriggers  with 
wooden  floats,  the  location  of  these  being  shown  in 
Fig.  2.  When  not  in  use  these  wooden  floats  are  held  in 
place  on  the  front  end  of  the  car  as  seen  at  A.  By  care- 

fully noting  the  change  in  track  construction  under  the 
gun  itself,  Fig.  3,  the  use  of  the  cross-ties  and  the 
H-beams  will  be  clearly  seen.  The  cross-ties  are  inserted 
between  the  top  of  the  H-rail  and  the  bottom  of  the 

FIG.  .5.     8-IN.  GUN,  NARROW-GAGE,  WITH  GUN-TRANSPORTATION  CAR 
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FIG.    6.      8-IN.    NARROW   GAGE  WITH   INCLINED  BRACES 

central  portion  of  the  car  body,  screw  jacks  being  used 
to  make  it  easy  to  slip  these  ties  into  place  so  that  they 
can  relieve  the  truck  of  a  portion  of  the  load  due  to 
the  recoil  and  shock  of  firing. 

Much  of  the  track  near  the  front  is  60-cm.  gage 
(about  24  in.),  so  that  it  becomes  necessary  to  remove 
the  standard  trucks  and  substitute  12-wheel  trucks  at 

each  end,  as  shown  in  Fig.  4.  This  also  necessitates  re- 
moving the  gun  from  its  mount  during  transportation 

on  account  of  its  being  top  heavy  on  a  narrow-gage  car. 
Several  experienced  railway  engineers  declared  that  it 
would  be  impossible  to  transport  such  a  heavy  load  on 
poorly  laid  narrow-gage  track  of  the  type  used  abroad. 
Trial  has  shown  that  it  is  not  only  possible,  but  that  the 
same  can  be  moved  over  any  piece  of  track  over  which  a 
locomotive  can  be  run.     Speeds  up  to  15  miles  an  hour 

are  feasible.  Fig.  5  shows  the  method  of  dismounting 

the  gun  by  means  of  an  inclined  railway  of  H-rails. 
This  shows  how  the  gun  is  slid  down  the  inclined  rail- 

way onto  the  narrow  gage  car  which  is  placed  behind 
the  regular  car.  The  upper  portion  of  this  view  shows 
the  standard-gage  battery  train  with  the  gun  mounted 
in  its  regular  position.  Fig.  6  shows  in  detail  how  the 
gun  is  removed  from  its  mount. 

Remounting  the  Guns 

Before  using  the  gun  it  must  be  remounted  on  its 

regular  car,  which  has  previously  been  properly  sup- 
ported by  means  of  the  H-rails  on  the  side.  These 

H-rails  must  be  firmly  supported  at  the  side  of  the  nar- 
row-gage track  and  the  gun  is  then  remounted  in  its 

proper  position  in  the  carriage. 
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FIG.    7.      7-IN.    NAVY    GUN,    RAILWAY    MOUNT 
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An  overhead  runway  in 
the  ammunition  cars  is 

equipped  with  a  trolley  car- 
rying a  2-ton  Yale  triplex 

chain  hoist  and  shell  tongs, 
and  retainers  are  provided 
to  prevent  the  shells  rolling 
around  in  the  car  while 
being  transported.  The 
difference  between  the 
standard  and  narrow  gage 
ammunition  cars  is  that  the 

latter  necessitate  an  entire- 
ly different  arrangement 

for  locating  the  ammuni- 
tion. The  powder  for  guns 

of  this  size  is  carried  in  bags  or  containers  and  these 
stacked  in  a  somewhat  similar  manner  to  the  shells  in 
the  cars  of  the  two  types. 

Fig.  7  shows  a  7-in.  navy  gun  mounted  on  a  carriage 
sim.ilar  to  the  8-in.  gun  shown  in  Fig.  1. 

The  Sliding  Railway-Gun  Mount 

The  designing  and  manufacturing  of  railway-gun 
mounts  have  not  however  been  confined  to  the  8-in.  gun, 
but  include  12  and  16  in.  guns.  Fig.  8  shows  a 

powerful  long-range  weapon  mounted  on  a  railway 
mount  known  as  the  sliding  type.  The  entire  mount  is 
about  125  ft.  long  and  carried  on  32  wheels.  This  in- 

cludes the  crane  for  handling  the  ammunition  and  it  is 
so  designed  as  to  meet  railroad  clearances  and  to  go 
round  a  curve  of  less  than  90  meters  radius.  The  total 

weight  of  this  mount,  including  the  trucks  and  the  gun, 
is  approximately  575,000  lb.,  the  total  weight  being  dis- 

tributed over  a  wheelbase  of  92  ft.  2  in.  This  mount 

supports  the  gun  both  for  transportation  and  firing  on 

standard-gage  railway  tracks. 

Interesting  and  Unlike  Other  Types 

This  mount  is  e.specially  interesting  in  that  unlike 
all  other  types  of  mounts  it  has  no  recoil  mechanism. 
The  fact  is  that  the  whole  mount  acts  as  the  recoil 

brake,  the  energy  of  recoil  being  absorbed  in  friction 

Pin.   8.     12-IX.   SLIDING  MOUNT 

produced  by  the  sliding  of 
the  mount  along  the  special 
track  which  supports  it. 
The  mount  recoils  about  15 
ft.  It  is  returned  after 

each  shot  to  its  original  po- 
sition by  the  use  of  a  gaso- 

line-power winch  and  a 
special  hand  device  which 
permits  the  mount  to  be 
moved  slowly  along  the 
track.  The  principal  parts 
of  the  mount  are  the  car 

body,  the  span  bolsters,  the 

trucks,  translating  mecha- 
nism, the  bearing  stringers 

and  sleepers,  the  lifting  wedges,  the  elevating  mecha- 
nism and  the  panoramic  sight  with  its  telescope  and  ele- 

vation quadrant.  The  car  body  consists  of  two  heavy 
box  girders  which  support  the  gun  on  its  trunnions  at 

approximately  the  center  of  the  girders.  These  trun- 
nions are  carried  in  special  castings  placed  on  the  up- 

per plates  of  the  girders  and  the  gun  swings  between 
them  to  secure  its  elevation. 

The  gun  is  mounted  rigidly  in  the  car  body,  and  as 
stated  above  has  no  recoil  mechanism  of  any  kind,  the 
recoil  energy  being  absorbed  through  sleepers  under 
the  car  body  which  bear  on  special  stringers.  These 

sleepers  consist  of  wooden  beams  which  extend  length- 
wise under  the  car  body,  the  bearing  stringers  being 

steel  beams  laid  on  ties  parallel  to  the  rails.  The  lifting 
wedges  control  the  contact  between  the  sleepers  and  the 
bearing  stringers.  The  general  appearance  of  this 
mount  is  shown  in  Fig.  8.  i 

Bearing  Stringers  and  Sleepers 

The  tremendous  amount  of  energy  which  must  be 
absorbed  in  the  recoil  of  the  gun  makes  the  construction 
of  the  bearing  stringers  and  sleepers  of  particular 
interest.  These  stringers  are  made  up  of  eight  lines 
of  12-in.  steel  beams  weighing  55  lb.  to  the  foot.  These 

beams  are  bolted  together  in  pairs  with  bolts  and  sep- 
arators and  are  64  in.  apart  center  to  center.     All  sec- 

FIG.    9.      12-IN.    MORTAR.    ItAILWAY    Mdl'
.NT 
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tions  are  made  alike  and  are  laid  end  to  end,  being  bolted 
together. 

There  is  a  shuttle,  or  handling,  car  between  the 
ammunition  car  and  the  end  of  the  railway  mount 

proper.  The  ammunition  is  run  out  from  the  ammu- 
nition car  by  means  of  a  beam  trolley  placed  on  the 

shuttle  car  and  handled  from  here  to  the  runway  by 
which  it  is  conducted  to  the  breech  of  the  gun  itself. 

Mortar  Railway  Mount 

A  huge  mortar  mounted  on  a  railway  truck  is  shown 

in  Fig.  9.  This  weapon  is  without  doubt  more  im- 
portant from  the  standpoint  of  winning  a  battle  than 

the  large  gun  mounts.  Such  a  mortar  will  throw  a  huge 
shell  more  than  10  miles.  It  can  be  transported  on 

narrow-gage  tracks  (24-in.  gage)  and  thus  brought 
close  to  the  front.  It  is  used  where  high  plunging  fire 
is  necessary  to  dig  the  enemy  out  of  his  concrete 
dugouts  and  fortifications. 

The  Recoil  Mechanism 

The  recoil  mechanism  of  this  mortar  carriage  is  inter- 
esting in  that  compressed  air  is  used.  When  the  gun 

recoils  the  air  in  the  cylinders  is  compressed,  and  this 
compressed  air  in  turn  lifts  the  gun  back  into  the  firing 
or  original  position.  Part  of  the  energy  of  the  recoil  is 
thus  made  to  do  useful  work.    The  maximum  air-pres- 

KI<;.   IL      ItMX.  HOWITZKR,  SHi  iWI.NC  LOAUl.NG  PI.ATFOBM 

sure  obtained  is  about  3000  lb.  per  square  inch.  The  gun 
can  be  traversed  through  360  deg.  on  its  carriage,  the 
weights  being  carried  on  conical  rollers.  One  man 
exerting  a  force  of  20  lb.  can  easily  turn  the  mount. 

The  gun  can  be  fired  at  all  angles  ■v^'ith  the  track,  the 
car  being  held  in  position  by  means  of  the  outriggers 
and  floats  as   shown. 

In  Fig.  10  is  the  huge  16-in.  howitzer  developed  by 
the  United  States  Army  Ordnance  Department.  This 
is  the  most  powerful  howitzer  known.  It  illustrates  an 
important  type  in  that  it  is  possible  to  fire  it  direct 
from  a  standard-gage  track.  The  energy  of  recoil  is 
absorbed  in  the  recoil  mechanism  and  also  in  moving 
the  gun  backward  along  the  track.  This  howitzer  can  be 
fired  up  to  angles  of  65  deg.  It  recoils  about  30  ft. 
along  the  track  each  shot.  It  is  returned  to  its  original 
position  by  means  of  a  gasoline  winch  located  at  the 
front  end.  A  special  rail  clamp  is  attached  to  the  rail. 
The  gun  can  be  traversed  10  deg.  in  azimuth  by  the 
sliding  of  the  top  carriage  over  the  car.  Additional 
changes  in  azimuth  are  obtained  by  use  of  a  curved 
track. 

A  platform  shown  in  Fig.  11  is  also  provided  for 
this  mount,  so  that  if  time  permits  the  howitzer  can 
be  emplaced  so  that  it  is  rigidly  held  during  firing.  The 
platform  takes  the  vertical  and  horizontal  loads.  The 
vertical  load   is   transmitted  to  the  platform   through 

FIG.    12.      AMMUXITIOX    CAR.    STANDARD    GAGE 
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four  screw  jacks  which  relieve  the  trucks  of  a  portion 
of  the  dead  load.  The  horizontal  force  is  transmitted 
to  the  platform  by  means  of  two  struts  as  shown.  The 

howitzer,  which  weighs  nearly  300,000  lb.,  can  be  ele- 
vated by  one  man  to  65  deg.  in  40  seconds. 

The  Ammunition  for  Large  Guns 

This  gun  uses  separate  loading  ammunition,  the  pro- 
jectile being  a  high-explosive  common  steel  shell  with 

a  base  fuse.  This  is  issued  completely  filled  and  with 
the  fuse  in  place.  The  components  of  each  round  are 
the  primer,  the  propelling  charge  and  the  filled  and 
fused  projectile.  The  primer  is  what  is  known  as  the 
friction  primer,  model  1914,  consisting  of  a  Tobin- 
bronze  body  resembling  a  small-arms  cartridge  case. 
The  cartridge,  or  propelling  charge,  consists  for  the 
maximum  charge  of  two  sections  or  bags  of  nitro- 

cellulose smokeless  powder,  a  base  section  and  one 
smaller  increment  section  corresponding  to  the  different 
muzzle  velocities  and  marked  accordingly. 

The  entire  charge  is  14  in.  in  diameter  and  74  in. 
long,  the  base  being  52  in.  long,  and  the  increment  22 
in.  long.  The  bags  are  made  of  the  usual  cartridge 
cloth  tied  together  for  easy  handling.  The  igniting 
charge  consists  of  100  oz.  of  black  powder  distributed 
in  three  portions  of  10  oz.,  63  oz.  and  27  oz.  respec- 

tively.    The   exact    weight   of   powder   charge    varies 

slightly  with  each  lot,  which  gives  the  standard  muzzle 
velocity  for  that  particular  powder.  This  car  is  shown 
in  Fig.  12.  The  windows  are  camouflage,  as  an  am- 

munition car  has  no  windows. 

The  projectiles  are  thin  walled  and  carry  large  burst- 
ing charges  in  order  that  the  shell  may  do  the  maximum 

damage  possible. 

Figs.  13  and  14  show  two  types  of  locomotives  used  in 
connection  with  railway-gun  mounts.  Fig.  13  is  400 
hp.  and  Fig.  14  150  horsepower. 

Special  Internal  Recessing  Tool 
By  William   King 

An  internal  recessing  tool  is  shown  in  the  sketch. 
It  is  for  use  on  turret  lathes  and  automatic  and  semi- 

automatic screw  machines  and  can  be  used  without  any 
change  on  the  regular  cams  that  accompany  the  last  two 
types  of  machine. 

Body  A  is  made  of  mild  steel  with  shank  to  suit  the 
machine  or  holder  to  which  the  tool  is  attached.     The 
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INTERNAL,  BECESSING  TOOL  FOR  TURRET  LATHE  OR 
SCREW  MACHINE 

face  is  cut  at  30  deg.  and  dovetailed.  B  is  made  of 
mild  steel  and  slides  in  dovetail  in  A. 

In  the  dovetailed  face  of  B  is  end  milled  a  J-in.  slot 
i  in.  deep  from  the  front  face  to  within  li  in.  of  the 

rear  end.  At  point  C  a  {'„-m.  hole  is  tapped  into  the 
slot  for  an  adjusting  screw.  In  this  slot  fs  a  stiff 
spring  compressed  between  the  pins  E  and  F,  which 
are  flattened  where  they  touch  the  spring.  When  the 
turret  comes  up  roller  D  comes  against  a  block  which  is 
attached  to  the  top  of  the  cross-slide  forcing  B  along  A 
in  the  direction  of  arrow  H  until  the  cutter  has  moved 
in  the  direction  of  arrow  /  to  the  proper  depth.  When 
the  turret  starts  to  return,  the  spring  compressed  be- 

tween the  two  pins  E  and  F  expands  and  forces  B 
back  along  A  until  stopped  by  the  adjusting  screw  C. 

The  function  of  C  is  to  prevent  B  being  forced  back 
to  bring  the  recessing  tool  against  the  back  of  the 
hole,  which  may  occur  on  small  work. 

The  hole  G  is  reamed  to  suit  the  tool  and  is  set  below 
center  to  allow  the  use  of  a  formed  tool  of  the  circular 
type.  The  slide  is  kept  tight  with  a  gib.  This  has 
been  used  on  Potter  &  Johnson  lathes  and  has  proved 
highly  successful.  It  was  made  to  cut  on  the  back  but 
works  equally  well  cutting  on  the  front  with  but  slight 
changes.    It  can  readily  be  adapted  to  other  jobs. 
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OUR  CANAL- ZONE  DRY 
By  R^.  D.  Gct-tGwood 

MECHAN/CAL  SUPERINTENDENT 

THE  principal  repair  shops  of  the  Pana
ma  Canal 

are  located  at  Balboa,  the  Pacific  terminal, 

adjacent  to  a  dredged  inner  harbor  which  has  an 

area  sufficient  to  permit  access  to  docks,  either  com- 

pleted or  in  process  of  construction,  which  aggregate 

about  7500  ft.  in  length.  This  includes  commercial 

docks,  docks  intended  primarily  as  repair  wharves,  and 

the  coaling  docks.  Smaller  shops  are  located  at 

Cristobal  on  the  old  French  canal,  about  three-quarters 
of  a  mile  from  the  main  commercial  docks. 

The  panoramic  view  of  the  plant  was  taken  on  Sun- 

day, but  it  shows  the  neat,  well-kept  condition  of  the 

plant  and  yard.  These  shops  are  arranged  to  perform 
all  the  locomotive  and  car  work  required  for  railroad 

equipment  belonging  to  the  Panama  Canal  and  the 

Panama  Railroad.  The  buildings  in  use  for  this  pur- 

pose are  located  at  the  eastern  end  of  the  shops  district, 
near  the  main  line  of  the  Panama  Railroad  and  away 

from  the  repair  wharves. 

The  machine  shop,  boiler  shop  and  smithy  are 

located  with  their  axes  at  right  angles  to  the  water 

front  and  between  the  docks  intended  for  use  as  repair 

wharves  and  No.  1  drydock.  These  shops  are  provided 

with  heavy  overhead  traveling  cranes,  which  by  means 

of  extension  runways  can  be  run  out  over  two  railroad 

tracks  at  either  end,  thus  permitting  the  most  efficient 
handling  of  material.  There  is  also  a  railroad  track 
through  the  center  of  the  buildings.  Ready  and  eflicient 
access  to  all  parts  of  the  waterfront  is  available  by 
means  of   railroad   tracks. 

All  of  the  shops  are  outfitted  with  tools  either  recently 

Our  $375,000,000  investment  in  Panama  has  somi 
and  the  necessary  locks  for  getting  vessels  througi 
vessel  repairs  and  in  spite  of  the  high  rate  paid  som 

past  year  in  this  connection  both  as  to  time  and  cosi 
plant     at     Balboa?       Is     there     any     reason     wh 

purchased  on  the  most  modern  specifications  or  else 

lately  remodeled  and  fitted  with  electric  drive  in 

accordance  with  most  recent  practice.  The  machine 

shop  is  provided  with  a  vertical  boring  mill  capable  of 

working  18  ft.  in  diameter,  with  an  open-side  extension 

planing  machine  16  x  32  ft.,  and  with  lathes,  drill 

presses,  shaping  machines,  presses,  etc.,  such  as  are 

usually  found  in  shops  intended  for  marine  work.  The 

largest  lathe  is  one  of  65  ft.  between  centers,  capable  of 

swinging  156  in.  over  ways  and  115  in.  diameter  over 
carriage. 

The  smithy  is  provided  with  a  500-ton  steam  hydraulic 

forging  press,  three  steam  hammers  of  about  2500  lb. 

each,  together  with  smaller  hammers,  bolt  headers,  bull- 

dozers, and  other  tools  usually  found  in  a  first-class 
smithy.  The  forges  and  furnaces  are  fitted  to  use  fuel 
oil  exclusively,  no  coal  being  burned  in  the  shop  or, 

in  fact,  anywhere  in  the  plant,  except  in  yard  locomotives 

and  locomotive  cranes.  The  tool-dressing  establishment 
includes  calcium-chloride  tempering  furnaces  of  the 

latest  type,  and  there  is  a  department  for  spring  making 

and  for  car  work. 

s 
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30CKSa/^^ REPAIR  SHOPS 
Naval  Constructor 
OF   CANAL- ZONE 

ling  more  to  show  in  the  way  of  assets  than  a  ditch 
There    are    unexcelled    facilities    for    handling 

try  enviable  records  have  been  made  during  the 

ow  many  of  us  realize  the  size  or  capacity  of  our 
cannot    become    increasingly     valuable? 

The  pipe  shop  is  outfitted  for  plumbing  work  and 

for  pipe,  copper  and  sheet-metal  work  of  the  highest 

classes  and  largest  sizes.  The  boiler  and  shipfitting 

shops,  as  at  present  outfitted,  contain  tools  capable  of 

working  the  heaviest  plates  found  on  ships,  including 

heavy  plate  bending  and  straightening  rolls  and  heavy 

punching,  shearing  and  plate-planing  machines.  At 

present  the  shop  is  well  able  to  perform  all  work  on 
plates  weighing  50  lb.  and  less. 

The  planing  mill  and  joiner  shops  are  outfitted  with 

the  usual  wood-working  machines,  including  a  sawmill 

capable  of  handling  timbers  likely  to  be  used  in  con- 
nection with  canal  or  ship  work  up  to  56  in.  in  diameter. 

The  shop  is  fitted  with  a  dust-collecting  system,  which 

delivers  the  sawdust  and  shavings  to  building  14,  where 
they  supplement  oil  fuel  under  the  boilers. 

The  foundry  is  equipped  with  one  2-ton  tropenas 
converter  and  one  2-ton  and  one  1-ton  cupola,  and  the 

usual  brass  furnaces.  There  is  an  efficient  sandblast 

system  for  cleaning  castings;  also  gate  saws,  sprue 

cutters  and  other  modern  equipment,  including  anneal- 
ing  furnace,   core   oven   and   mold-drying   oven.     Two 

overhead  cranes  of  25-ton  capacity  each,  with  extension 

runways  to  cover  the  flask  yard,  are  also  provided. 

Steel  castings  up  to  5  tons  in  weight  and  iron  castings 

up  to  10  tons  can  be  made.  During  the  construction 

period  the  output  from  the  plant  amounted  to  as  much 

as  920,000  lb.  a  month  of  iron,  128,000  lb.  a  month 

of  steel,  and  38,000  lb.  a  month  of  composition.  At 

present  the  product  is  running  to  a  total  of  about  125 
tons  a  month. 

The  instrument-repair  shop  is  equipped  for  repairing 

all  kinds  of  instruments,  watches,  clocks,  adding  ma- 
chines, typewriters  and  cash  registers,  and  the  plating 

plant  for  silver,  copper,  nickel  and  zinc  plating.  The 

electric  shop,  belonging  to  the  electrical  division  of 

the  canal,  is  equipped  for  motor  winding,  switchboard 
work  and  all  other  work  in  connection  with  a  large 

electrical  plant. 

The  office  building  is  a  three-story,  steel-and-concrete 
building  located  at  about  the  center  of  the  plant.  The 
lower  floor  is  assigned  to  offices  for  the  superintendent 

and  assistant  superintendent  of  the  mechanical  division 

and  to  the  main  clerical  and  cost-keeping  offices  and 

the  planning  section.  The  second  floor  is  assigned  to 

the  drafting  force  and  blueprint  room.  The  third  floor 

is  used  by  the  general  storekeeper,  thus  concentrating 

all  the  offices  of  the  plant  in  a  single  building,  which 

greatly  expedites  the  handling  of  business.  A  part  of 
the  third  floor  is  for  a  chemical  laboratory  to  be  in 
charge  of  a  chemist  and  laboratorian  capable  of 
making  all  kinds  of  chemical  and  physical  tests  and 
analyses.     Included  in  its  equipment  are  a  100,000-lb. 
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Rhiele  testing  machine  and  equipment  for  analysis  and 
test  of  fuel  and  lubricating  oils  of  all  classes,  also  for 
analysis  and  test  of  steel,  iron  and  bra.ss. 

The  Balboa  plant  includes  the  following  buildings, 
of  modern  steel-and-cement  construction,  some  of  which 
are  illustrated  in  the  headpiece  and  which  show  a  general 
view  of  the  plant  at  Balboa,  looking  toward  the  canal: 

No.  Name  Dimensions 

1  Machine  and  erecting  shop.  190   ft.  0   in.  by  358  ft.  5  In. 
2  Smithy    and    pipe    .shop      90   ft.  1   in.   by  358  ft.  5  in. 
3  Storehouse  for  steel      50   ft.  4   in.  by   358  ft.  5  in. 
4  Boiler   and    shipfltter   shop.  130   ft.  0   in.  by   358  ft.  5  in. 
5  Storehouse   120   ft.  0   in.   by   400  ft.  7  in. 
6  Paint  shop      50   ft.  4   in.   by   253  ft.  0  in. 
7  Car   shop      122   ft.  4   in.  by   316  ft.  3  in. 
8  Planing    mill,    joiner    .shop 

and  pattern  shop     122   ft.      4   in.   by   400   ft.      7   in. 
9  Instrument    repaii",    plating 

and    polishing    shop,    and 
electrical    repair    shop    .  .    40  ft.  0  in.  by  147  ft.  7  In. 

10  Lumber  shed  and  dry  l{iln.l22  ft.  4  in.  by  548  ft.  2  in. 
11  Pattern   storage         60  ft.  0  in.  by  120   ft.  2  in. 
12  Iron,  brass  &  steel  foundry. 119  ft.  0  in.  by  316   ft.  2  in. 
13  Cotte   shed         20  ft.  0  in.  by  168   ft.  8  in. 
14  Boiler    plant         50  ft.  0  in.  by  50   ft.  4  in. 
15  Locomotive  roundhouse 

(25,200  sq.ft.  Hoor  area). 15  stalls 
16  Oxygen    and    acetylene    gas 

Generating    plant          22   ft.      0   in.  by      30   ft.      0   in. 
17-25     Toilet  buildings — • 

Nos.   17,  18,  24,    25      22   ft.   10   in.  by     48  ft.   10   in. 
No.s.   19,    20      22   ft.   10   in.   by     32  ft.      7   in. 
Nos.  21,  22,  23      22   ft.   10   in.   by     81  ft.   55   in. 

26     Paint-mixing   and    grinding 
shop          22  ft.   10   in.  by     48  ft.   10  in. 

28  Offices     (three-story    build- 
ing)        53  ft.     4  in.  by  120  ft.     0   in. 

Two   wings,    each         36  ft.     3  in.  by     47  ft.     6  ia 
29  Air-compressor     plant     and 

Dry-Dock   pump  well    ....    55   ft.      0   in.  by  249   ft.      0   in. 
Wing          30   ft.     0   in.  by     60   ft.      0   in. 

30  Cleaning  and  pickling  shed.    20  ft.     0  in.  by     20  ft.     0  in. 

The  storehouses,  under  the  control  of  the  Supply 
Department,  are  equipped  for  the  storage  of  all  classes 
of  structural  materials  and  the  stocks  are  available  for 

the  use  of  shipping  under  practically  the  same  condi- 
tions as  commissary  stores. 

The  wharves  are  of  steel  and  concrete  and  provided 
with  railroad  tracks  for  efficient  access  to  vessels 
berthed  at  them,  and  an  ample  frontage  is  arranged 
with  special  reference  to  the  shop  buildings,  with  a 
view  of  its  use  for  repair  purposes,  thus  bringing 
vessels  under  repair  in  close  juxtaposition  to  the  shops 
and  permitting  transfer  of  materials  and  labor. 

Two  drydocks  were  originally  contemplated,  of  which 
the  larger  has  been  completed  since  August,  1916.  The 

smaller  is  partly  finished,  but  will  probably  not  be  com- 
pleted for  several  years.  The  large  dock  has  the  same 

dimensions  as  the  canal  locks,  namely,  1000  ft.  clear 
length,  110  ft.  clear  width  and  41.5  ft.  over  top  of 
blocks  at  mean  high  water.  It  is  excavated  from  solid 

rock,  is  lined  with  concrete,  and  is  fitted  with  all  modern 

appliances,  including  a  50-ton  traveling  crane  with  an 
outreach  of  5  ft.  beyond  the  center  line  of  the  dock. 
The  crane  will  not  only  serve  both  drydocks  but  is 
capable  of  traveling  along  the  face  of  some  of  the  repair 
wharves,  thus  facilitating  the  prosecution  of  repairs  to 
vessels. 

The  pumping  plant  for  the  docks  consists  of  four 
electric-driven  centrifugal  pumps  with  54-in.  discharge 
pipes.  The  gfites  are  identical  with  the  lock  gates, 
requiring  only  a  minute  and  a  half  to  close,  and 
provision  is  made  for  use,  in  case  of  necessity,  of  the 
emergency  caisson  provided  for  use  in  connection  with 
repairs  to  the  lock  gates. 

All  stop  tools  are  operated  by  electricity.  The  larger 
tools  are  provided  with  individual  motors  and  the 
smaller   tools    arranged    in    groups    and    driven    from 

countershafts.  The  current  is  obtained  from  the  hy- 
draulic plant  of  the  electrical  division  at  the  Gatum 

spillway,  supplemented  by  a  steam-driven  plant  at 
Miraflores.  The  25-cycle  alternating  current  is  trans- 

mitted to  the  Balboa  substation  at  44,000  volts.  At 
the  substation  it  is  transformed  to  2200  volts  and  so 
distributed  through  underground  duct  lines  to  the 
various  shops,  where  it  is  further  transformed,  when 

necessary,  to  suitable  voltages  for  use.  The  variable- 
speed  tools  in  the  machine  shop  are  driven  by  direct 
current  from  rotary  transformers  within  the  shop.  All 
other  tools  are  driven  by  alternating  current,  generally 
at  220  volts.  Current  at  220  volts  is  available  at  all 

points  along  the  water  front  for  power  purposes  and 

at  110  volts  for  lighting  in  the  event  that  the  ships'  gen- 
erators are  out  of  use. 

Compressed  air  for  shop  use  is  now  obtained  in  part 
from  new  compressors  of  8500-cu.ft.  total  capacity,  and 
in  part  from  a  2500-ft.  steam-driven  air  compressor 
installed  in  the  same  building.  These  compressors  are 
driven  by  electric  motors  at  2200  volts.  Compressed 
air  is  available  at  all  the  repair  wharves  and  in  all  the 
shops  and  will  be  available  in  the  drydocks. 

The  steam  plant  is  maintained  for  heating  pickling 
tanks,  dry  kilns,  etc.,  and  as  a  reserve  for  operating 
smithy  hammers  ordinarily  intended  to  be  operated 
by  compressed  air.  Incidentally  it  burns  very  little 
oil,  but  is  fed  almost  entirely  with  scrap  wood,  etc., 
which  would  otherwise  be  difficult  to  dispose  of. 

Steam,  compressed  air,  fuel  oil  and  water  are  all 
carried  in  pipes  led  through  the  central  tunnel  extend- 

ing from  building  1  to  building  7  with  lateral  branches 
to  buildings  8,  14,  28,  7  and  12.  The  duct  lines  for 
electric  conductors  are  built  into  the  wall  of  this  tunnel 
with  suitable  openings  for  junction  boxes,  etc.  The 
main  sewer  for  toilet  fixtures  is  also  carried  through 
this  tunnel.  This  concentrates  all  pipe  lines  in  spaces 
readily  accessible. 

Best  Sanitary  Conditions 

Particular  pains  have  been  taken  to  insure  the  best 
possible  sanitary,  conditions  in  the  shops.  Concrete 

toilet  buildings  with  high-class  fixtures  have  been  pro- 
vided in  ample  number  in  addition  to  urinals  in  such 

shops  as  are  not  readily  accessible  to  these  toilets.  In 
connection  with  the  drydocks  there  will  be  special  toilet 
buildings  capable  of  accommodating  the  crews  of  vessels 
in  dock,  although  it  is  probable  that  arrangements  will 

be  made  to  permit  the  ships'  fixtures  to  be  used  without 
interruption. 

Aside  from  the  overhead  traveling  cranes  in  the  in- 
dividual shops  and  the  large  50-ton  crane  mentioned  in 

connection  with  the  drydocks  the  Balboa  plant  is  pro- 
vided with  a  100-ton  railroad  wrecking  crane,  a  75-toii 

crane  of  similar  design,  and  several  locomotive  cranes 

of  smaller  capacity.  A  75-ton  railroad  wrecking  crane 
usually  stationed  at  the  Atlantic  end  of  the  canal  can 
also  be  made  available  at  Balboa  on  short  notice,  and 
the  cranes  usually  stationed  at  Balboa  may  be  trans- 

ferred to  Cristobal  when  required. 
There  are  a  number  of  floating  derricks  of  various 

sizes,  the  maximum  capacity  of  which,  with  the  excep- 
tion of  the  La  Valley,  Ajax  and  Hercules,  is  20  tons. 

These  smaller  derricks  are  ordinarily  in  use  for  con- 
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struction  purposes,  but  under  conditions  justifying  their 
diversion  from  this  work  they  may  be  made  available 
for  work  on  vessels.  The  La  Valley  has  a  capacity  of 
40  tons  and  is  self-propelled  and  capable  of  enduring 
rough  weather.  The  Ajax  and  Hercules  are  twin 
floating  cranes,  nonpropelling,  mounted  on  pontoons  88 
ft.  by  150  in.,  with  a  boom  capable  of  being  revolved 
through  360  deg.  Main  hoists  have  a  capacity  of  250 
tons  at  20  ft.  clear  of  the  pontoon  and  100  tons  at 
80  ft.  clear  of  the  pontoon.  The  drift  under  the  main 
blocks  is  about  160  ft.  in  the  position  for  maximum 
load,  with  correspondingly  decreased  drift  as  the  over- 

hang increases.  These  derricks,  also  the  La  Valley, 
while  intended  primarily  for  canal  use,  are  available 
for  work  on  vessels. 

Cristobal  Drydock  Shops 

The  Cristobal  shops  are  of  smaller  capacity  than  the 
Balboa  shops,  and  are  meant  for  repairs  of  less  im- 

portance. They  consist  of  three  buildings  of  somewhat 
temporary  construction,  one  of  which  houses  the  ma- 

chine shop,  smithy,  pipe  shop  and  power  plant;  another 

the  boiler  and  shipfitter's  shop;  and  the  third  the 
wood-working  shop.  The  tools  are  of  less  modern 
construction  than  those  in  use  at  Balboa,  no  steps  having 
been  taken  to  modernize  the  plant  pending  more  definite 
information  as  to  exactly  what  the  demands  upon  it 

will  be.  It  is,  however,  capable  of  undei-taking  routine 
repairs  to  vessels  and,  in  emergencies,  such  parts  as 
require  larger  tools  than  are  available  here  can  be 
shipped  to  Balboa  to  be  machined.  Electric  power  is 
obtained  through  the  Cristobal  substation  of  the  elec- 

trical division  from  the  same  source  as  that  which 

serves  the  Balboa  shops.  Air  compressors,  with  a  maxi- 
mum capacity  of  4300  cu.ft.  per  minute,  deliver  air  to 

all  points  of  the  shops  and  along  the  principal  wharves 
in  the  vicinity. 

There  is  available  at  these  shops  a  small  drydock, 
originally  constructed  by  the  French  and  later  extended 
by  the  Americans  after  they  took  over  the  canal.  This 
dock  is  now  300  ft.  long,  50  ft.  wide  and  13  ft.  6  in. 
deep  over  the  blocks  at  mean  high  tide.  At  spring  tide 
there  is  generally  available  a  depth  of  14  ft.,  but  this 
depth   cannot  be  depended   upon   even   at   spring  tide. 

Americans  Have  Preference 

Practically  all  skilled  mechanics  in  service  on  the 
isthmus  come  from  the  United  States,  the  law  giving 
preference  in  employment  to  United  States  citizens. 
Fir.st-class  men  are  allowed  91  cents  gold,  and  over, 
an  hour,  the  workday  being  eight  hours ;  overtime  work 
is  paid  for  at  time  and  a  half.  The  composition  of  the 
force  changes  considerably  from  time  to  time,  as  is 
to  be  expected  for  a  force  so  recruited  and  working 
in  a  tropical  country.  Workmen  who  are  American 

citizens  are  allowed  61  days'  leave  a  year  with  pay,  if 
carried  on  the  monthly  roll;  if  carried  on  the  hourly 
roll,  they  are  allowed  51  days  of  similar  leave.  This 

leave  may  be  allowed  to  accumulate  for  two  years,  be- 
yond which  additional  leave  not  taken  is  forfeited. 

American  citizens  are  also  paid  for  seven  holidays. 
It  might  be  imagined  from  the  high  wages  paid  to 

mechanics  and  from  the  amount  of  leave  with  pay 

granted  them  that  the  cost  of  mechanics'  work  in  canal 
shops  is  high,  but  this  is  in  part  compensated  for  by 

the  low  cost  of  general  overhead  and  the  low  wages 
of  helpers  and  laborers,  so  that  the  actual  cost  as  billed 
compares  favorably  with  that  in  ordinary  industrial 
establishments  outside  of  the  countries  most  highly 
indu.strially  organized. 

Laborers  and  helpers  are  almo.st  exclusively  West 
Indians,  whose  wages  range  from  16c.  an  hour  to  a 
maximum  of  28c.  an  hour,  only  a  small  percentage, 
however,  receiving  above  20c.  an  hour.  These  employees, 
not  being  American  citizens,  are  not  entitled  to  leave 
with  pay,  but  those  on  the  monthly  roll  are  allowed  pay 
on  holidays.  Overtime  pay  at  time  and  one-half  for 
all  time  in  excess  of  10  hours  in  any  one  day  is  allowed 
those  on  the  hourly  roll. 

Everything  possible  has  been  done  to  eliminate  the 
red  tape  so  likely  to  be  found  in  connection  with  any 
Government-owned  establishment.  To  this  end  any 
person  desiring  work  done  may  arrange  for  it  at  the 
offices  of  the  local  establishment  or,  in  case  the  offices 
are  closed,  with  the  foreman  on  duty.  Ships  subject 
to  various  formalities  in  connection  with  leaving  port 
are  excused  from  making  deposits  for  work  done,  but 
other  applicants  for  work  to  be  done  must  place  a  de- 

posit before  the  work  is  begun.  Bills  for  work  in  the 
shops  are  rendered  within  a  very  short  time  after  the 
work  is  completed  and  their  payment  seldom,  if  ever, 
requires  more  time  than  is  necessary  for  settlement  of 
port  dues,  etc.  No  contracts  are  made  for  work  per- 

formed. The  charges  are  at  actual  shop  cost,  plus  a 
moderate  percentage  for  general  administrative  expense 
and  profit,  and  the  total  cost  is  believed  to  be  less  than 
in  Asiatic  or  South  American  establishments,  and  in 
many  cases  even  less  than  in  many  establishments  in 
the  United  States. 

A  Question  of  Weight 
By  John  Vincent 

Some  days  ago  I  received  what  seemed  to  be  a  red- 
hot  tip.  To  be  sure,  it  came  from  an  electrical  man,  but 

he  said  that  he  had  it  straight  from  a  man  in  the  ma- 
chine-tool industry.  Like  all  stories  it  may  have  been 

somewhat  distorted  by  being  tossed  about  by  word  of 
mouth,  but  it  seemed  good  at  the  time  and  led  to  a  letter 
from  which  the  following  paragraphs  are  extracted: 

"I  have  been  informed  that  you  have  been  conducting 
certain  mechanical  analyses  and  tests  on  different  types 
of  engine  lathes  being  built  today  which  show  that  one 
type  of  these  lathes  which  is  300  lb.  lighter  than  its 
competitor  has  equal  strength  and  rigidity.  If  this  is 
so  it  should  be  of  interest  to  all  machine-tool  builders 
of  America  at  present,  and  since  we  are  entering  on 
the  reconstruction  period  this  matter  will  vitally  affect 
us  in  our  ability  to  meet  foreign  competition. 

"I  will  greatly  appreciate  hearing  something  from 
you  in  regard  to  this  subject  and  whether  or  not  it  would 
be  possible  to  send  me  data  regarding  this  matter  which 
you  would  be  willing  to  have  published.  If  the  material 
is  not  in  such  form  that  it  would  be  readily  available 
I  would  greatly  appreciate  an  opportunity  of  seeing  you 

and  talking  the  matter  over  with  you." 
A  few  days  later  I  received  a  reply,  a  part  of  which 

follows : 

"Wish  to  advise  that  we  have  never  conducted  tests 
of  this  kind.    However,  without  question  there  has  al- 
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ways  been  a  natural  tendency  of  machine-tool  builders 
to  make  things  heavier  than  necessary  and  one  of  the 

great  talking  points  of  machine-tool  salesmen  is  a  com- 
parison of  weights.  They  always  lay  great  stress  on 

this  fact  when  their  machine  is  heavier  than  the  other 

fellow's. 
"We  have  recognized  for  a  long  time  that  machine- 

tool  builders  do  not  like  to  make  radical  departures  from 
standard  designs,  and  there  has  been  such  a  tendency 
to  copy  that  there  is  very  little  variation  in  machine 

tools  built  for  similar  purposes." 
Recently  I  had  an  opportunity  of  visiting  this  gentle- 

man and  talking  with  him  on  the  subject  in  question. 
His  letter  had  exploded  the  idea  that  was  contained 

in  the  "tip,"  but  his  comments  on  the  matter  of  machine- 
tool  design  were  even  more  radical  than  those  in  his 
letter. 

Question  of  Additional  Weight 

In  recent  years  I  have  found,  as  my  correspondent 

pointed  out,  that  some  machine-tool  salesmen  always  re- 
fer to  the  respective  weights  of  their  machines  should 

they  happen  to  be  in  the  slightest  above  the  weights 
of  their  competitors.  It  is  a  question  whether  this  ad- 

ditional weight  has  been  placed  where  it  would  be  of 
service  to  the  user  or  whether  it  simply  shows  lack  of 

ability  on  the  part  of  the  designer  to  reduce  unneces- 
sarily large  sections  of  metal  which  are  placed  in  posi- 

tions where  they  will  not  appreciably  affect  the  strength 
of  the  machine.  It  may  even  be  detrimental  if  wrongly 
placed. 

The  fact  remains  that  if  unnecessary  weight  is  placed 
in  the  machine  it  adds  to  the  cost  of  building  it,  and  if 

the  machine  has  hand-operated  parts  it  slows  down  the 
speed  of  the  operator  and  so  causes  a  constant  loss  of 
production!  to  the  buyer.  If  we  can  obtain  equal  results 
from  machine  tools  and  still  have  them  lighter  in  weight, 
and  so  less  costly  and  more  cheaply  shipped,  American 
machine-tool  manufacturers  will  be  in  a  better  posi- 

tion to  meet  foreign  competition. 

Viewed  from  a  Different  Angle 

There  is  another  idea  on  the  weight  question,  which 
was  brought  to  my  attention  by  a  manufacturer  who 
viewed  it  from  a  different  angle.  He  had  had  an  inci- 

dent brought  to  his  attention  in  the  matter  of  the 
weights  of  the  vises  used  in  his  shop. 

Anyone  who  has  worked  on  parts  held  in  a  bench  vise 
knows  how  a  light  vise  will  give  and  spring  from  the 
blows  struck  on  the  chipping  chisel  or  when  a  heavy  file 
is  pushed  across  the  face  of  the  work.  This  reduces 
the  effectiveness  of  the  work,  and  is  the  reason  why  a 

large  and  heavj'  vise  in  any  part  of  the  shop  probably 
is  in  use  twice  as  much  as  any  of  the  lighter  ones.  In 
this  case  it  is  a  question  of  the  inertia  of  the  vise  which 
offers  a  firmer  resistance  to  the  vibration  set  up. 

The  manufacturer  in  question  had  a  number  of  small 

tool-steel  parts  which  were  broken  for  service  by  being 
placed  in  a  vise  and  struck  with  a  hammer.  The  work- 

man was  able  to  judge  the  degree  of  the  tempering  of 
the  parts  by  the  way  they  tested  out  when  he  broke  them, 
as  toughness  rather  than  hardness  was  an  essential  fea- 

ture and  indicated  whether  the  temper  had  been  drawn 
sufficiently. 

This  worked  well  until  one  day  he  came  into  the  of- 

fice and  said  that  the  parts  were  not  tempered  at  all 
but  that  the  hardener  had  left  them  glass-hard  and 
brittle.  The  hardener  energetically  denied  this  conten- 

tion and  stated  that  he  had  made  absolutely  no  change 
in  his  methods  of  treatment.  On  investigation  the 

manufacturer  found  that  the  inspector  had  recently  re- 
ceived a  new  vise  to  take  the  place  of  the  one  that  had 

been  worn  out  and  that  the  new  one  was  much  larger 
and  heavier.  The  resistance  of  this  heavier  vise  to  the 
blows  of  the  testing  hammer  was  so  much  greater  that 
the  pieces  seemed  brittle.  Fortunately  the  old  vise  was 
still  available,  and  as  a  final  analysis  of  the  situation 
it  was  brought  into  the  test  and  the  steel  that  had  been 
found  so  brittle  in  the  heavy  vise  seemed  tough  and 
well  tempered  when  tested  in  the  lighter  one. 

Of  course  this  does  not  settle  the  question  of  weight, 
for  inertia  may  be  valuable  in  a  bench  vise  and  entirely 
unnecessary  in  the  moving  parts  of  a  machine  tool.  Our 
vise  builders  may  make  a  lighter  type  to  go  into  South 
American  and  other  foreign  fields  to  meet  the  competi- 

tion of  the  light  and  flimsy  tools  put  out  by  such  of  our 
competitors  as  the  Germans  have  been  in  the  past,  but 
let  us  hope  that  our  own  manufacturers  will  pay  for 
enough  additional  weight  so  that  they  will  not  be  losing 
more  than  the  extra  cost  of  the  vise  every  day  in  the  in- 

effectiveness of  the  workers'  efforts. 
So  far  as  the  machine  tool  is  concerned,  if  it  will 

stand  up,  have  a  long  life  and  produce  accurate  machined 
surfaces  free  from  chatter  marks,  the  light-weight  tool 
will  be  more  valuable  for  service  than  one  made  large 
and  clumsy  simply  to  obtain  additional  weight  for  use 
as  a  salesman's  talking  point. 

Fly  Cutter  and  Holder 
By  Gilbert  H.  Calm 

Here  is  a  sketch  of  a  fly  cutter  and  holder  that  I  have 
used  successfully  for  milling  fillets  to  exact  radius  and. 
for  milling  grooves  in  forming  dies.  The  tool  is  espe- 

cially adaptable  to  this  purpose  when  the  exact  radius  is 
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FLY  CUTTER  A.ND  HOLDER 

not  known  in  advance  and  must  be  found  by  trial,  as  the 
cutter  lends  itself  readily  to  the  necessary  change  in 

radius  by  merely  screwing  it  onto  the  small  arbor  pro- 
vided and  grinding  it  down. 

The  cutters  are  easy  to  make,  and  from  the  method 
of  their  making  must  necessarily  be  truly  circular  in 
form.  Different  sizes  of  cutter  within  a  reasonable 

range  may  be  used  on  one-sized  holder. 
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WE  W
ILL  now  t

ake 
up  the  welding  of 
crankshafts,

  
mill 

pinions,  rudder-stock
s  and 

other  repairs  which  must 

be  lined  up  as  accurately  as 
possible.  It  is  not  neces- 

sary to  go  into  details  as  to 
the  exact  method  of  making 

the  Thermit  welds,  as  these 

have  already  been  thor- 

oughly covered.  It  is  mere- 
ly intended  to  go  into  the 

question  of  allowances  for 

contraction, 
 
causes  of  in- 

accuracies in  alignment 

after  welding,  effects  of 
mechanical

ly  
preventing 

the  expansion  and  contrac- 

tion and  other  possible  dif- 
ficulties. 

Mechanically  preventing 
the  contraction  of  a  weld, 
intentionally  or  otherwise, 
is  a  common  fault  in  Ther- 

mit welding  and  can  be 
prevented  only  by  constant 
vigilance  on  the  part  of  the 
operator.  Most  operators 
in  r  e  p  a  i  ring  locomotive 
frames,    for    instance,   will 

arrange  to  jack  the  sections  of  the  frame  apart  or  sep- 
arate them  by  heating  the  adjacent  members  or  in  some 

similar  way  to  allow  for  the  contraction  which  they 
know  will  take  place  when  the  metal  in  the  weld  cools. 

Ill — Thermit  Welding  Crankshafts, 
Mill  Pinions,  Etc.* 

Previous  installments  have  given  detailed  direc- 
tions for  making  both  plastic  and  fusion  welds. 

This  article  gives  specific  directions  for  apply- 
ing the  principles  of  fusion  welding  to  the 

repair  of  crankshafts  and  replacing  teeth  in 
large    pinions,    rudder    stocks    and    the    like. 

FIG.     27. 

•For    the    author's    forthcoming    book, 
Cutting,"     All   rights  reserved. 

"Modern    Welding   and 

When,  however,  the  Ther- 
mit operator  is  confronted 

with  the  problem  of  weld- 
ing a  shaft  or  similar  part, 

he  will  very  often  make  the 
mistake  of  strapping  the 
shaft  as  tightly  as  possible 

to  a  bedplate  or  in  V-blocks, 
which  will  prevent  the  weld 
from  contracting  if  the 

clamps  are  efficient,  al- 
though actually  allowing  J 

in.  or  .1  in.  for  this  contrac- 
tion. One  particularly  bad 

case  is  reported  of  "pre- 
vent i  n  g  contraction"  in 

which  an  experienced  op- 
erator jacked  a  heavy  steel 

section  of  a  rudder  frame 

apart  to  allow  for  contrac- 
tion in  a  broken  rib  8x4 

in.  and  then  proceeded  to 
ram  the  jack  up  in  the  mold 
box.  The  result  of  course 
was  that  the  section  cracked 

alongside  of  the  Thermit 
weld  and  the  jack  had  to 
be  cut  in  two  in  order  to 

remove  it.  But  in  crank- 
shaft welds  the  usual  result 

of  efficient  clamping  to  keep 
the  pieces  in  line  will  be  the  formation  of  holes  in  the 
weld  which  in  all  probability  will  be  blamed  on  the 
Thermit,  a  new  crucible,  the  breaking  down  of  the 
mold  or  to  other  similar  causes.  Such  holes  can  usually 
be  easily  distinguished  from  ordinary  blowholes  by  the 
fact  that  their  axes  run  parallel,  or  nearly  parallel,  to 

c:*^ 
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DESIGN    OF    V-BLOCKS    FOR    WELDING 
CRANKSH.\FTS 
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PIG.     28. 
TWO-THRUW      t-'H.4i\K.SHAKT— l-'KACTUKU     CUT 

AWAY    FOR    WELDING 

the  line  of  the  contraction  which,  in  the  case  mentioned 
above,  is  the  axis  of  the  shaft. 

To  show  how  prone  operators  are  to  make  this  mis- 
take one  operator  who  ordinarily  would  carefully  release 

the  clamps  to  allow  for  the  contraction  of  a  shaft  weld 
neglected  to  do  so  in  welding  a  small  trunnion  on  the  end 
of  a  heavy  steel  cross-head.  This  trunnion  was  de- 

fective and  was  replaced  by  welding  a  piece  of  5-in. 
shafting  onto  the  cross-head.  The  cross-head  was  laid 
on  a  bedplate  and  the  trunnion  was  set  up  in  position  on 
a  supporting  block  and  strongly  clamped  in  place.  The 
mold  was  rammed  and  the  weld  poured  in  the  usual 
way  with  the  result  that  holes,  or  shrink-holes,  occurred 
parallel  to  the  axis  of  the  trunnion. 

Defects  That  Frequently  Occur 

As  an  illustration  of  the  formation  of  these  holes 
prick  a  small  hole  in  an  elastic  band  and  then  stretch 
the  band.  The  hole  at  first  is  not  noticeable,  but  it  will 
be  very  noticeable  if  the  band  is  stretched.  The  original 
hole  corresponds  with  the  pores  that  occur  in  cast  metal 
and  the  elongated  hole  is  the  result  of  preventing  con- 

traction. A  similar  defect  may  be  caused  in  a  Thermit 
weld  by  having  a  riser  with  too  great  a  flare,  as  the 
.sand  in  the  mold  tends  to  prevent  the  riser  from  pulling 
in  toward  the  weld.  In  this  case  of  course  the  holes  will 
run  nearly  parallel  to  the  axis  of  the  riser.  This  kind 
of  defect  frequently  occurs  and  is  difficult  to  overcome 
where,  for  instance,  the  part  to  be  welded  is  in  the 
crankpin  of  a  shaft  and  where  the  slabs  or  throws  are 
quite  close  together.  In  such  a  case  if  the  sand  is 
rammed  tightly  between  the  slabs  it  will  prevent  the 
contraction  of  the  pin  weld,  and  pull-holes  parallel  to 
the  axis  of  the  pin  will  be  the  result. 

All  of  these  defects  can  be  corrected  or  rather  pre- 
vented in  one  way  or  another.  In  the  cross-head  weld 

previously  mentioned  as  well  as  all  shaft  welds,  rudder- 

FIG.     29.       TWO-THROW    CRANKSHAFT    WELDED— REPAIR 
MADE   IN-  72    HOURS 

Stocks,  etc.,  the  lighter  part,  or  section,  should  be  care- 
fully supported  on  flat  blocks  so  that  it  will  be  stable 

without  any  clamp  and  so  that  it  can  be  moved  back- 
ward and  forwjjrd  in  the  line  of  the  weld  without 

aff'ecting  the  alignment.  A  strong  clamp  should  then 
be  set  in  place  to  hold  the  pieces  in  line  while  ramming 
the  mold,  but  should  be  removed  from  the  lighter  piece 
before  preheating  and  pouring.  In  repairing  a  break 
in  a  small  section  adjoining  two  heavy  sections  it  might 
even  be  advisable  to  support  one  or  both  of  the  heavy 
sections  on  rollers,  as  their  weight  alone  might  very 
likely  pull  holes  in  the  weld. 

In  welding  crankshafts  it  is  customary  and  best  to 
align  the  shafts  on  V-blocks.  These  V-blocks  are  heavy 
pieces  accurately  machined  and  slide  in  a  machined  slot 
of  a  heavy  bedplate.  The  V-blocks  should  be  spaced 
along  the  slot  of  the  bedplate  so  as  to  correspond  with 
the  journals  of  the  crankshaft.  Parallel  to  the  main  slot 
of  the  bedplate  and  on  either  side  of  it  are  smaller  slots 
similar  to  those  in  planing-machine  beds.  The  heads  of 
the  holding-down  bolts  are  placed  in  these  slots  opposite 
the  V-blocks  and  a  short  bar  or  channel  placed  across 
the  shaft  and  clamped  down  by  means  of  nuts  on  the 
holding-down  bolts. 

The  V-blocks  should  be  so  placed  on  the  main  journals 
that  the  shaft  can  slide  at  least  i  in.  either  way  parallel 
to  its  axis  without  a  shoulder  or  crank  throw  striking 
any  part  of  the  V-blocks.  Experience  has  shown  that 
crankshafts  usually  break  in  a  main  journal  or  in  a 
pin  journal  close  to  a  crank  throw  or  slab,  or  the  break 
may  occur  in  the  slab  itself.  It  is  usually  desirable  to 
line  up  the  shaft  with  the  throws  in  a  horizontal  posi- 

tion. Let  us  imagine  a  shaft  with  a  break  in  one  slab 
or  throw  close  to  the  pin  journal  and  the  shaft  lined  up 
in  V-blocks  with  the  throws  horizontal,  the  necessary 
gap  cut  out  and  the  wax  and  mold  in  place  ready  to 
preheat.  The  operator  would  probably  have  a  great 
deal  of  trouble  trying  to  allow  for  the  contraction  and 
would  probably  attempt  to  do  this  by  shifting  one  part 
of  the  shaft  about  I  in.  along  in  the  V-block  and  would 
place  various-sized  shims  in  the  V-block  to  allow  for  the 
contraction  along  the  line  of  the  slab. 

Inaccuracy  of  Alignment  Explained 

It  would  all  be  simple  enough  if  after  pouring  the 
weld  the  shaft  would  remain  dormant  until  the  weld 
started  to  contract  when  the  shims  could  be  removed 
from  one  side  and  placed  on  the  opposite  side  to  allow 
the  slab  to  contract,  but  from  measurements  that  have 
been  taken  it  has  been  found  that  immediately  after 
pouring  the  weld  there  is  a  great  deal  of  force  exerted, 
as  though  a  jack  were  placed  between  the  sections  that 
were  fractured.  This  is  of  course  caused  by  the  intense 
heat  of  the  Thermit  steel  conducting  into  the  parts  of 
the  shaft  adjacent  to  the  weld,  causing  them  to  expand. 
One  might  suppose  that  there  would  be  no  great  force 
exerted  while  the  metal  in  the  weld  was  molten,  but  this 
can  be  explained  by  the  fact  that  the  riser  and  pouring 
gate  have  become  sufficiently  sluggish  to  hold  the  more 
liquid  metal  below  from  forcing  upward.  However, 
the  fact  remains  that  the  parts  of  the  shafts  are 
strongly  forced  apart  so  as  to  slightly  tilt  the  V-blocks 
and  raise  the  shaft  out  of  line. 

This  may  explain  why  the  inaccuracy  in  alignment 
is  not  in  the  direction  of  the  contraction  of  the  weld  but 
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almost  at  right  angles  to  it.  In  a  great  many  cases 
this  tendency  to  separate  will  shift  the  parts  of  the 
shaft  horizontally  as  much  as  i  in.  and  as  the  V- 
blocks  resist  this  they  are  tilted  by  the  force  and  the 
shaft  thrown  out  of  line. 

It  may  be  hours  before  any  considerable  contraction 
sets  in,  and  by  this  time  the  shaft  has  been  perma- 

nently set  out  of  line.  Heating  the  opposite  slab  will 
slightly  counteract  this,  but  not  sufficiently,  because 
the  heat  conducted  from  the  Thermit  steel  will  expand 
one  slab  a  great  deal  more  than  any  possible  preheating 
on  the  opposite  slab. 

Crankshafts  that  are  broken  in  such  a  way  that  they 
can  be  lined  up  with  the  throws  in  a  vertical  position 
will  be  almost  as  far  out  of  line  because  the  sudden 
expansion  of  the  adjacent  parts  will  have  to  shift  part 
of  the  shaft  and  even  sometimes  lift  it  partly  out  of  the 
V-blocks,  and  this  force  is  being  exerted  through  molten 
or  perhaps  plastic  metal  so  that  a  certain  amount  of  up- 

setting will  naturally  take  place. 

V-Blocks  for  Holding  Shafts 

In  order  to  overcome  these  important  defects  the 
special  V-blocks  shown  in  Fig.  27  will  allow  a  horizontal 
motion  after  the  mold  is  rammed.  If  then  the  proper 
allowance  for  contraction  is  made  the  shaft  should  come 
back  into  line  because  the  force  tending  to  separate  the 
fracture  will  not  be  resisted  and  will  be  subsequently 
offset  by  an  equal  contraction.  On  the  other  hand  such 

V-blocks  will  permit  of  watching  the  contractions  of  the 
shaft  so  that  different  allowances  can  be  made  on  the 

next  shaft  if  necessary. 
These  V-blocks  should  be  made  in  such  a  way  that 

they  will  be  divided  in  two  parts  horizontally.  The 

upper  and  lower  parts  should  each  have  divisions  ac- 
curately marked  on  them  next  to  the  dividing  line,  the 

central  division  being  longer  and  heavier  than  the  rest. 
When  the  two  parts  of  the  V-blocks  are  central  on  each 
other,  accurately  turned  pins,  preferably  tapered,  may 
be  inserted  in  reamed  holes  passing  through  the  two 
lugs  so  as  to  securely  fasten  them  together.  This  locates 
accurately  the  central  position  where  the  shaft  is  to  be 

lined  up  "in  line."  Where  a  horizontal  contraction  is 
to  be  allowed  for,  the  pin  should  be  left  out  of  certain 

V-blocks  and  the  parts  of  these  V-blocks  slightly  shifted 
on  each  other  if  necessary.  If  the  V-block  pins  are 
not  in  place  the  holding  down  bolts  can  be  relied  upon 

to  hold  the  shaft  in  a  desired  position  during  the  ram- 
ming of  the  mold.  When  the  preheating  is  started  these 

bolts  should  of  course  be  removed  and  the  shaft  allowed 
to  move  freely.  Another  advantage  of  this  type  of 
V-block  is  that  flat  shims  can  be  placed  between  the 
halves  of  the  V-blocks  to  allow  for  different  journal 
diameters  instead  of  placing  the  shims  on  the  slanting 
face  of  the  V-blocks.  The  thickness  of  the  shims  will 
of  course  be  just  half  the  difference  in  the  diameters 
of  the  journals. 

In  allowing  for  contraction  of  a  Thermit  weld  it  must 
be  remembered  that  the  actual  contraction  of  the  small 
amount  of  Thermit  steel  in  the  space  between  the  pieces 
is  almost  negligible,  whereas  the  actual  contraction  of 
the  weld  may  vary  from  i',,  to  {  in.  This  is  due  to  the 
fact  that  during  the  preheating  operation  the  ends  of 
the  pieces  at  the  fracture  expand  or  approach  each  other 
by  the  amount  of  the  expansion  of  the  adjacent  parts 

PIG.    30.      FRACTURE   IN   WEB   CUT   AWAY   FOR  WELDING 
A  CRANKSH.VFT 

by  the  preheating.  For  instance,  if  the  fracture  is 
opened  up  i  in.  to  allow  for  the  contraction  and  the 
expansion  of  the  parts  during  the  preheating  approach 
each  other  almost  i  in.  (perhaps  A  in.  less)  the  parts 
should  be  almost  exactly  in  line  after  welding.  In  weld- 

ing large  sections  slightly  greater  allowances  for  con- 
traction should  be  made  than  in  smaller  ones,  because 

to  bring  the  fracture  to  the  proper  heat  takes  a  longer 

time  and  consequently  the  heat  "soaks"  further  along 
the  parts,  causing  a  greater  expansion  and  a  greater 
tendency  to  close  up  the  distance  between  the  fractures. 

A  large  two-throw  crankshaft  previous  to  welding  is 
shown  in  Fig.  28.  This  same  crankshaft  after  welding 
is  shown  in  Fig.  29.  A  6i-in.  crankshaft  broken  in  the 
web  is  shown  in  Fig.  30  and  the  finished  weld  in  Fig.  31. 

How  TO  Locate  Minute  Cracks  in  Crankshafts 
OR  Other  Parts 

In  the  course  of  welding  crankshafts  and  other  im- 
portant work  it  is  often  found  that  while  the  part  to 

be  welded  is  broken  clear  through  there  are  other 
minute  hairline  cracks  near  by  which  are  sure  to  give 
trouble  later.  It  is  probable  that  the  strain  thrown  on 
the  part  when  the  break  occurs  is  often  sufficient  to 
start  these  small  cracks.  They  may  also  be  caused  by 
strains  in  the  metal  from  improper  treatment  in  the 
first  place,  and  which  may  have  been  responsible  for 
the  first  break. 

In  any  case,  however  they  may  have  been  caused,  the 
proper  thing  to  do  is  to  locate  these  cracks  and  so  weld 
the  parts  as  to  eliminate  them.  As  they  are  many  times 
so  minute  as  to  be  invisible  to  the  naked  eye  some  other 
means  must  be  found  to  locate  them.  A  very  efficient 
method  is  to  paint  the  entire  section  with  a  mixture 
of  whiting  and  alcohol.  The  whiting  and  alcohol  should 
be  mixed  so  as  to  form  a  good  white  paint,  but  not  too 
thin.  This  dries  quickly  and  becomes  discolored  by  the 
grease  or  dirt  in  the  very  fine  cracks,  so  that  these 

FIG.  31. WELDED  6J   IN.  CRANKSHAFT  BROKEN 
IN  THE  WEB 
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cracks  show  up  very  distinctly.  Since  it  is  the  oil  or 
dirt  in  these  cracks  that  causes  them  to  show  so  clearly 
on  the  white  paint  it  is  not  a  good  method  to  detect 
cracks  in  a  new  piece.  The  part  to  be  painted  should  of 
course  be  cleaned  of  all  the  dirt  and  grease  on  the  sur- 

face. It  is  a  conservative  estimate  to  say  that  probably 
one-third  of  all  crankshafts  will  be  found  to  contain 
additional  cracks  other  than  where  the  break  is  visible. 
If  these  are  not  found  and  remedied  the  chances  are 

that  they  will  develop  into  real  breaks  later. 

Welding  New  Teeth  in  Large  Pinions  to 
Replace  Teeth  Broken  Out 

The  Thermit  process  is  coming  into  more  and  more 
general  use  in  large  steel  works  and  rolling  mills  for 
welding  teeth  in  heavy  pinions,  as  it  can  be  relied  on  to 
give  a  permanent,  efficient  and  economical  repair  in  the 
case  of  these  very  heavy  sections. 

The  following  instructions  cover  a  method  which  has 

been  in  use  for  several  years,  and  if  they  are  care- 
fully followed  a  satisfactory  repair  is  assured.  Many 

pinions  weighing  up  to  17  tons  have  been  repaired  in 
this  way  and  are  now  doing  service. 

The  repairs  usually  consist  of  replacing  teeth  or  parts 
of  teeth  which  have  broken  out.  They  are  peculiar  in 
that  the  tooth  is  a  comparatively  small  projection  on  an 
extremely  heavy  steel  casting.  For  this  reason,  if  the 
repair  were  attempted  by  the  ordinary  method,  i.e.,  if 

the  casting  were  preheated  at  the  weld  only  as  covered 
in  previous  instructions  for  making  Thermit  welds,  the 
heat  would  be  carried  away  into  the  casting  so  quickly, 
especially  during  the  interval  of  removing  the  preheat- 

ing burner  and  tapping  the  crucible,  that  in  most  cases 
.  a  poor  wdd  would  result.  Everything  possible  must 
therefore  be  done  to  conserve  the  heat  at  the  weld,  and 
to  do  this  efficiently  it  is  necessary  that  the  whole  pinion 
should  be  heated  to  a  red  heat.  This  may  be  done  by 
bricking  in  the  heaviest  part  and  preheating  it  by  means 
of  oil  or  gas  burners  conveniently  placed  while  the  part 
to  be  welded  is  being  preheated  in  the  regular  way.  The 

Thermit  company's  flaming-burner  preheater  attach- 
ments are  admirably  adapted  to  this  preheating  work, 

as  they  give  an  extremely  hot  flame  which  may  be  ad- 
justed to  suit  the  conditions.  Care  should  be  taken, 

however,  to  bring  up  the  heat  slowly,  as  otherwise  there 
is  danger  of  cracking  the  pinion. 

In  making  all  welds  where  a  relatively  small  amount 
of  Thermit  steel  is  to  be  added  to  a  heavy  steel  casting 

or  where  one  or  both  of  the  parts  to  be  joined  is  con- 
siderably heavier  and  larger  than  the  Thermit  steel 

part  it  is  necessary  to  take  special  precautions  to  se- 
cure thorough  amalgamation  of  the  Thermit  steel  with 

the  heavier  part,  especially  at  the  extreme  edges  of  the 
line  of  junction  where  in  service  the  greatest  strain 
will  come.  The  slightest  imperfection  at  this  line  of 
junction  or  extreme  fiber  will  cause  a  tear  to  start  in 
service  which  will  cause  a  fracture  of  the  welded  part. 
A  perfect  weld  on  this  extreme  fiber  is  made  more 
difficult  by  the  fact  that  the  metal  in  the  weld  always 
shrinks  a  little  more  than  the  white-hot  steel  of  the 
pinion  due  to  the  slight  difference  in  shrinkage  be- 

tween molten  steel  and  white-hot  steel.  It  is  necessary 
therefore  that  the  fusion  be  obtained  for  a  considerable 
depth  even  at  the  extreme  edge  of  the  Thermit  steel. 
Fusion  at  this  point  is  more  difficult  because  the  heat 
of  the  Thermit  steel  comes  from  one  side  only  and  not 
from  all  sides  as  it  does  near  the  center  of  the  weld. 
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For  all  these  reasons  it  is  desirable  to  increase  as 
far  as  possible  the  surface  exposed  to  the  Thermit  steel 
in  the  width  of  the  weld.  This  at  the  same  time  pro- 

duces edges  or  corners  which  melt  more  readily  and 
thus  aid  in  the  fusion.  These  edges  may  be  readily 
produced  by  cutting  out  a  groove  or  slot  in  the  main 
body  of  the  pinion  at  the  center  part  of  the  root  of  the 
tooth  broken  out.  This  slot  should  be  half  the  width 
of  the  tooth  in  depth  and  also  in  width,  i.e.,  if  the  tooth 
to  be  welded  in  is  6  in.  wide  at  its  root  the  slot  should 
be  made  3  in.  wide  by  3  in.  deep.  The  most  economical 
way  to  cut  this  slot  is  to  place  the  pinion  on  a  planer 
and  machine  it  out. 

The  cutting  of  such  a  slot  also  serves  to  bring  the  line 
of  junction  between  the  Thermit  steel  and  the  metal  of 
the  pinion  well  into  the  body  of  the  pinion  so  that  a 
strong  and  efficient  weld  is  assured. 

After  the  slot  has  been  cut,  the  pinion  in  the  vicinity 
of  the  weld  should  be  carefully  cleaned  and  then  mount- 

ed vertically  for  the  welding  operation.  In  this  mount- 
ing great  care  should  be  taken  that  the  pinion  is  prop- 
erly supported  so  that  there  will  be  no  danger  of  its 

settling  under  the  added  weight  of  the  mold  box.  This 
can  be  accomplished  in  the  following  manner: 

First  dig  a  hole  in  the  ground  the  proper  size  to  re- 
ceive the  neck  of  the  pinion.  Then  lay  two  T-rails 

across  the  top  of  the  hole  so  that  they  will  come  under- 
neath the  shoulder  of  the  pinion.  If  the  ground  is  not 

sufficiently  hard  to  properly  support  the  T-rails  steel 
plates  can  be  placed  underneath  in  order  to  prevent  the 
rails  from  settling  into  the  ground. 

With  the  pinion  properly  supported  in  this  manner 
the  next  step  is  to  provide  the  wax  pattern  for  the  new 
tooth.  This  can  best  be  done  by  constructing  a  rough 
wooden  box  a  little  larger  than  the  tooth  in  question. 
Place  this  against  the  pinion  where  the  new  tooth  is  to 
be  added  and  lute  around  the  edge  of  the  box  with 
fire  clay.  Next  fill  this  box  completely  with  molten  wax. 
When  the  wax  has  set  remove  the  box  and  shape  to 

FIG. 
35.      REAR    VIEW   .SHOWING    PREHEATING    OF    BODY 

OF   PINION    IN    BRICK    FURNACE 

FIG.    34.      MOLD    BOX,    BRICK    FURNACE    AND    CRUCIBLE 
IN   POSITION    AND    PINION    BEING    PREHEATED 

proper  form  by  means  of  a  templet  as  shown  in  A, 
Fig.  32. 

This  templet  should  be  made  from  J-in.  steel  plate 
and  the  outline  of  the  teeth  cut  into  it  by  using  three 
good  teeth  in  the  pinion  as  a  guide.  The  center  tooth, 
however,  which  will  be  the  guide  for  the  tooth  to  be 

welded  in,  should  be  cut  ̂ *j  in.  larger  all  around  so  as 
to  allow  for  the  contraction  of  the  Thermit  steel  tooth. 
The  two  outside  teeth  of  the  templet  engage  with  the 
teeth  on  each  side  of  the  wax  pattern,  and  therefore 
when  this  templet  is  moved  up  and  down  it  will  cut  the 
wax  to  proper  shape  and  also  assure  that  the  new  tooth 
is  welded  on  in  proper  pitch. 

One  disadvantage  ot  this  method  of  making  the  wax 
core  is  that  if  the  adjacent  teeth  are  considerably  worn 
the  new  tooth  will  not  conform  to  their  shape  unless  the 
templet  is  juggled  considerably  when  shaping  the  wax 
pattern.  A  newer  method  has  recently  been  developed 
by  F.  N.  Keithley  and  used  with  success.  This  method 
gives  a  cast  tooth  of  the  same  approximate  shape  as 
the  others  in  the  pinion,  even  if  considerably  worn, 
which  is  an  obvious  advantage. 

Referring  to  Fig.  33  the  broken  tooth  is  slotted  out 
as  in  the  previous  method  and  the  adjacent  teeth  are 
cleaned  and  scraped.  With  the  pinion  in  a  horizontal 
position  wooden  strips  are  fitted  to  the  bottoms  of  the 
tooth  spaces,  as  shown  at  the  left  in  C.  Lag  screws  are 
screwed  into  these  for  handling  purposes.  Further  de- 

tails of  the  strips  are  shown  at  E.  A  mixture  of  two 
parts  building  sand  to  one  of  fire  clay  is  sifted  through 
a  No.  4  mesh  riddle  and  moistened  a  little  more  than 
for  ramming  a  mold.     If  this  mixture  does  not  draw 
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well  more  fire  clay  may  be  added.  The  mixture  is 
pressed  between  the  model  teeth  on  top  of  the  board 
strips,  as  shown  at  the  right  in  C.  The  mixture  is 
rammed  in  firmly  to  a  point  ?  in.  above  the  top  of  the 
tooth  on  the  side  for  the  wax  pattern,  as  indicated  at  C 
and  at  F.  The  idea  is  to  provide  sufficient  height  of  wax 
to  allow  for  shrinkage. 

After  the  two  parts  are  rammed  they  are  lifted  out 

and  laid  carefully  on  a  board.     One-fourth  of  an  inch 

PIG. 36,     FIXISHED  WELD,  SHOWING  METAL  IN  POURING 
GATE    AND    RISER 

of  material  is  then  carefully  scraped  off  of  the  side  of 
each  piece  that  does  not  come  in  contact  with  the  wax, 
and  the  surfaces  are  slicked.  This  is  to  allow  for 
shrinkage  of  both  wax  and  Thermit  steel.  The  two 
pieces  are  now  placed  in  position  as  shown  at  D. 
Weights  should  be  placed  partly  on  the  pieces  and  partly 
on  the  adjacent  teeth  to  hold  the  pieces  in  place.  The 
ends  are  then  luted  with  fire  clay  and  the  space  filled 
with  small  pieces  of  wax.  The  melted  wax  is  then 
poured  in,  taking  care  not  to  have  it  too  hot,  as  it  will 
eat  into  the  sand  if  it  is. 

The  mold  parts  in  position  and  the  wax  poured  are 
shown  at  D.  If  the  pinion  is  shrouded  the  wax  pattern 
for  the  shroud  can  be  put  on  at  the  same  time  that  the 
wax  tooth  is  formed.  It  is  only  necessary  to  roll  a  clay 
rod  about  1  in.  in  diameter  and  lay  it  against  the  pinion 
3  in.  away  all  around  from  the  space  cut  in  the  shroud. 
Back  this  up  with  a  board  large  enough  to  extend  above 
the  top  of  the  tooth  and  lute  as  indicated  at  B. 

When  the  wax  pattern  is  finished  the  mold  box  should 
be  placed  in  position  and  .securely  clamped  to  the  pin- 

ion, the  clamps  to  be  in  a  position  so  as  not  to  come 
in  contact  with  the  fire  when  the  pinion  is  being  pre- 
heated. 

This  mold  box  should  be  wide  enough  to  take  in  two 
teeth  on  each  side  of  the  tooth  to  be  welded.  Now  ram 

up  the  mold  box,  allowing  for  a  preheating  gate,  a 
pouring  gate  and  a  riser  in  accordance  with  instruc- 

tions already  given.  When  this  is  completed  construct 
a  brick  furnace  around  the  exposed  part  of  the  pinion 
and  about  2  in.  away  from  the  teeth.  Next  place  a 
sheet-iron  casing  around  the  exposed  neck  on  top.  This 
casing  should  be  6  in.  larger  in  diameter  than  the  neck 
and  about  4  in.  higher.  Now  ram  sand  between  the 
casing  and  the  neck  and  cover  the  top  with  a  layer  of 
sand  4  in.  thick.  In  this  way  the  entire  pinion  is  in- sulated. 

The  next  step  is  the  preheating.  Place  a  burner  at 
the  bottom  of  the  brick  furnace  as  shown  in  Fig.  34. 
and  start  with  a  very  mild  heat.  This  is  to  avoid 
heating  the  pinion  too  quickly,  thus  causing  internal 
strains  which  might  result  in  cracking  the  pinion.  After 
the  pinion  has  been  thoroughly  soaked  with  heat  the  fire 
can  be  increased  to  a  good  sharp  heat  so  as  to  bring 
the  entire  pinion  to  a  good  blood  red  or  about  1200 
deg.   Fahrenheit. 

While  the  heating  is  in  progress,  as  shown  in  the 
rear  view,  Fig.  35,  place  an  automatic  crucible  of  the 
proper  size  to  hold  the  Thermit  charge  in  position  over 
the  pouring  gate  and  charge  with  the  welding  portion 
of  Thermit.  In  case  of  very  large  welds  it  is  sometimes 
necessary  to  use  two  crucibles  and  provide  two  pouring 
gates  in  the  mold. 

Repairs  of  this  kind  usually  require  anj-where  from 
350  to  over  1000  lb.  of  Thermit. 

In  special  cases  it  is  advisable  to  make  up  a  special 
steel  mixture  of  essentially  the  same  analysis  as  that 
of  the  pinion. 

Continue  heating  in  the  brick  furnace  until  the  Ther- 
mit steel  has  cooled  to  about  the  same  temperature  as 

the  body  of  the  pinion,  then  remove  the  burner  from  the 
furnace,  take  off  a  few  of  the  top  bricks  and  fill  in  be- 

tween the  bricks  and  the  pinion  with  dry  sand,  thereby 
protecting  the  pinion  completely  from  the  air  currents. 

The  pinion  should  be  allowed  to  cool  slowly  in  this 
mold  for  at  least  six  or  seven  days  so  as  to  thoroughly 
anneal  the  metal  in  the  entire  piece.  The  mold  can  then 
be  dismantled,  the  weld  trimmed  and  the  pinion  will  be 
ready  for  service.  A  pinion  previous  to  trimming  is 
shown  in  Fig.  36. 

Locating  Knocks  in  Motors 
By  C.  F.  a.  Siedhof 

I  am  curious  to  learn  the  principle,  mechanical  or 
electrical,  by  which  the  vibrations  from  an  engine  are 
transmitted  in  the  listening  apparatus  described  by  B. 
Z.  Reiter  on  page  107  of  the  American  Machinist. 

The  combination  of  copper  tube,  steel  rod  and  tele- 
phone receiver  connected  by  wires  would  imply  electric 

means,  but  how  the  mechanical  vibrations  are  trans- 
formed into  electrical  impulses  with  effect  in  the  re- 

ceiver isi  not  clear,  while  if  the  vibrations  are  mechani- 
cally transmitted  what  is  the  particular  virtue  of  the 

copper  tube  and  steel  rod  combined  with  a  telephone  re- 
ceiver— presumably  electromagnetic — to  say  nothing  of 

the  lessening  of  effect  (assumed  of  course)  of  flexible 
wires  interposed  in  the  path  of  the  vibrations? 

Is  it  possible  for  such  flexible  wires  to  carry  the  me- 
chanical vibrations  without  such  loss  of  volume  as  to 

make  the  tests  valueless?  Incidentally  has  the  distance 

the  steel  rod  is  pulled  out  of  the  copper  tube  any  bear- 
ing on  the  action  of  the  contrivance? 
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A  Successful  Apprentice  Toolmakers'  School 
DEMANDS  for  operators  for  machine  tools  as

 
well  as  for  men  who  can  make  the  tools  have 

led  closely  to  exhaustion  of  the  supply  of  ma- 
chinists, machine  operators  and  toolmakers.  How  a 

large  company  manufacturing  arms  has  met  this  prob- 
lem by  the  successful  organization  of  an  apprentice 

toolmakers'  school  which,  in  a  course  of  eight  weeks, 
turns  out  men  for  precision  work  within  limited  lines  is 
here   given. 

Beginning  in  March,  1918,  and  operating  continuously 

since  that  time,  the  Apprentice  Toolmakers'  School  was 
established  by  the  Savage  Arms  Corporation,  Utica, 
N.  Y.,  to  accomplish  two  objectives:  First,  to  train 

new  help  for  the  operation  of  machine  tools  and  sub- 
assembly work,  and  second,  to  afford  an  opportunity  to 

the  men  employed  as  specialists  on  production  to  advance 
themselves  to  a  more  responsible  position,  broader 
service,  higher  earning  capacity  and  more  independent 
citizenship. 
The  employer  faced  with  the  usual  employment 

problem,  so  intensified  throughout  the  country  by  war 
conditions,  hit  upon  the  establishment  of  a  training 
school  through  which  all  newly  employed  labor  should 

pass  for  test  of  experience  and  capacity  and  if  neces- 
sary for  training  upon  their  duties,  and  the  use  of 

the  school  for  upgrading  those  operatives  who  desire 

the  opportunity  and  whose  past  record  and  production 

experience  qualifies  them  for  advancement  to  the  tool- 
room and  perhaps  to  a  foremanship. 

Effect  of  Labor  Turnover 

The  school  has  already  benefited  the  factory.  One 

important  item  is  its  effect  on  labor  turnover.  During 
the  week  ended  Oct.  26,  1918,  the  number  leaving  was 

only  one-half  of  the  number  employed,  and  was  at  the 
rate  of  86  per  cent,  per  annum.  Compared  with  the 

general  turnover  of  200  per  cent,  or  more  this  is  a 

prominent  consideration  both  in  economy  and  efficiency. 
The  actual  administration  of  the  Training  School 

comes  directly  under  a  labor  manager,  who  also  has 

general  charge  of  the  administration  of  factory  welfare, 

protection  and  safety  from  accident  and  fire  hazard, 

employment  service  and  wage  rates.  The  labor  manager 

is  under  the  direction  of  the  factory  production  man- 

ager, general  works  manager  and  the  vice  president 

respectively.  The  success  of  the  type  of  administration 

selected  is  perhaps  largely  due  to  the  training  as  a 

production  man  rather  than  as  a  clerical  official  or 

sociologist  of  the  labor  manager.  Problems  have  been 

met  from  a  practical  operating  standpoint  and  solved 
with  the  surety  of  experience. 

During  the  six  months  the  school  has  been  in  oper- 
ation 40  men  have  taken  the  toolmaking  course  and 

been  promoted.  Two  have  been  returned  to  the  work 

formerly  done,  one  as  a  profiler  and  hand  filer  on  regular 

production  work;  the  rest  are  carrying  their  full  share 
to  entire  satisfaction.  The  training  department  has  a 

capacity  for  training  5000  operatives  a  year,  or  400 

a  month,  and  the  company  purposes  to  increase  this. 

The  toolmaking  of  the  company  is  done  in  five  de- 
partments: the  small-tools,  jig  and  fixture,  punch  and 

die,  gage  and  model  and  service  tool  rooms.  In  general, 
the  small-tools  room  is  utilized  to  train  toolmakers  as 
well  as  for  its  regular  purposes.  Men  having  had 

several  years'  experience  in  one  or  other  specialty  are 
taken  from  various  places  in  the  establishment  and 
given  the  opportunity  to  master  the  intensive  course. 
The  reason  for  this  is  to  permit  them  to  qualify  for 
higher  positions.    The  course  is  as  follows : 

SMALL  ENGINE   WORK Dayi 

Centering    I 
Facing  T-cuttere    I 
Backrest  hoilow  mills,  drilling,  boring,  reaming    I 
Turning  outside  cylinder  work    2 
Turning  tapers    I 

LARGE  ENGINE  LATHE  WORK 

Truing  up  work  in  chuck,  drilling  holes  in  center,  boring  and  reaming.    .  -  .  2 
Turning  cylinder  work    2 
Cutting  threads,  outside  and  inside  and  tapping  in  lathe    2 

MILLING  MACHINE 

Milling  outside  teeth  in  side-milling  cutters    2 
Milling  side  teeth  in  side-milling  cutters    2 
Milling  spiral  teeth  in  milling  cutters    2 
Milling  Itey ways  in  arbors    I 
Milling  squares  on  tap  shanks    I 
Milling  flat  work  in  vise    4 

SHAPING  MACHINE 

Shaper  flat  work  with  pinch-downs    J 
Shaping  straight  work  without  pinch-downs   '.    4 Cutting  key  ways  in  shaper    I 
Shaping  work  to  lines    2 
Shaping  work  square    2 

GRINDING  MACHINE 

Grinding  tapers  on  cylindrical  grinder,    2 
Grinding  straight  work  on  cylindrical  grinder    3 
Grinding  on  B.  S.  jurface  grinder    * 
Cutter  sharpening  machine    2 
Grinding  inside  hole  work         2 
Grinding  on  cutter  facing  machine    ' 

   48 Total  number  of  days  in  course , 

•From  a  report  bv  Frank  L.  Glynn,  superintendent  of  Training 

District  No.  5,  Training  and  Dilution  Service.  Department  or Labor. 

Additional  Instruction 

In  addition  to  the  regular  shop  instr'iction  on  machine 
tools  blueprint  reading  and  drawing  is  given  one  night 

a  week  for  eight  weeks  by  a  highly  qualified  toolmaker 

for  the  purpose  of  conveying  practical  rather  than 
theoretical  information.  The  regular  shop  day  ends  at 

5.40  p.m.  The  employees  in  training  who  remain  for 

the  evening  instruction  obtain  their  supper  at  the  fac- 

tory restaurant.  Department  supervisors  give  lectures 

from  time  to  time,  consisting  of  40  minutes'  discussion 
and  the  remainder  of  the  time  devoted  to  inspection  of 

home  work  done  since  the  previous  meeting  and  laying 

out  home  work  for  the  following  week.  The  lectures 

cover  the  handling  of  materials,  tools,  equipment,  route- 

ing  of  workshop,  methods,  etc.  The  company  furnishes 

a  textbook  on  machine-shop  operations  entitled  "Text- 
book of  Advanced  Machine  Work,"  by  Robert  H.  Smith, 

and  published  by  the  Industrial  Text  Book  Co.,  Boston., 

Mass.,  and  also  Brown  &  Sharpe's  "Treatise  on  Milling 

and  Milling  Machines." At  the  close  of  this  course  the  company  provides  each 

graduate  with  a  complete  set  of  tools  necessary  for  his 

work,  the  employee  reimbursing  the  company  by  small 

weekly  payments.  Each  employee  completing  the  course 

is  also  given  a  certificate  stating  that  he  has  com- 

pleted the  prescribed  work  in  the  eight  weeks'  course 
of  the  Apprentice  Toolmakers'  School  of  the  corporation 

with  the  average  grade  of   and  with  the  individual 
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grades  stated  below,  and  is  entitled  to  receive  this  cer- 
tificate in  recognition  of  his  achievement : 

Mechanical  Drawing   Machine-Shop  Arithmetic   

Shop  Work   

  Factory  Manager. 

   .Supervisor    of   School. 

By  employing  the  small-tools  room  all  machines  used 
in  the  manufacture  of  small  tools  are  available.  All 

small  tools  required  in  the  manufacture  of  the  Lewis 

gun  are  made.  These  include  form  cutters,  power-mill 
cutters,  hand  mills,  reamers,  hollow  mills,  arbors,  taps 
and  dies,  broaches  and  all  necessary  cutting  tools.  No 
work  is  done  in  the  course  of  training  outside  of  regular 

production  work.  By  putting  the  toolmaking  on  a  pro- 
duction basis  and  passing  it  from  operation  to  operation 

an  opportunity  is  afforded  to  shift  learners  as  described 
in  the  outline  course  given. 

Although  the  training  of  toolmakers  is  being  carried 

on  in  the  small-tools  room  coincidentally  with  the  regu- 
lar work  of  the  room  and  the  learners  actually  produce 

tools  for  the  use  of  the  factory  the  production  of  the 
.small-tools  room  has  not  decreased  nor  has  the  standard 
of  spoilage  increased.  During  the  past  three  months 
this  department  has  increased  100  per  cent.,  and  the 
outlook  is  that  in  the  near  future  it  will  be  again 
increased  100  per  cent.  There  are  at  the  time  of 
preparation  of  this  report  (Nov.  12)  40  learners  in  this 
department,  which  is  turning  out  three  toolmakers  a 
week  without  a  cent  of  expense  to  the  management,  the 

value  of  the  product  turned  out  by  the  learners  balanc- 
ing all  operating  expenses. 

The  learners  are  taken  from  the  production  depart- 
ments only  on  personal  application  for  transfer  to  the 

school,  through  the  employment  office.  Wages  during 
instruction  are  lower  than  in  the  shop.  On  promotion 
the  graduate  is  transferred  upon  requisition  through 
the  employment  department  to  one  of  the  toolrooms 
needing  his  services,  and  he  is  then  placed  on  the  full 
rates  given  regular  toolroom  workers.  If  he  becomes 
dissatisfied  or  is  found  unqualified  he  may  return  to  his 
former  production  employment  through  the  employment 
office. 

The  opportunity  given  to  work  up  from  the  ranks 

has  promoted  an  appreciative  spirit  among  the  em- 
ployees, it  is  stated,  and  the  men  strive  to  advance 

themselves.  Men  taken  for  training  are  more  inter- 
ested, and  enter  the  school  better  prepared  to  appreciate 

the  instruction  given.  The  instructors  are  all  experi- 
enced toolmakers  selected  from  the  regular  force. 

Training  of  Operatives 

When  the  production  departments  in  the  factory  want 

additional  workers  they  make  requisition  on  the  employ- 
ment oflSce  in  the  usual  manner ;  but  instead  of  selecting 

haphazardly  from  a  list  of  applicants  and  sending  those 

presumed  to  be  suited  to  be  "fitted  to  the  job"  or  fired 
the  employment  office  draws  upon  the  training  depart- 

ment for  its  trained  men.  This  is  done  by  advance 

notices  to  the  employment  department,  which  hires  per- 
sons before  they  are  actually  needed,  sending  them 

direct  to  the  training  department  for  seasoning  and 
practice. 

The  training  of  new  help  for  the  operation  of  machine 
tools  and  subassembly  work  is  conducted  on  a  separate 
floor.  The  equipment  was  taken  from  the  regular  pro- 

duction departments  of  the  factory;  it  did  not  involve 
any  outlay,  for  the  company  had  been  using  it  for 
training  new  help  before  in  the  old  unorganized  fashion. 
With  regular  methods  of  training,  eliminating  bad  ways 
of  working,  guiding  the  new  workers  into  right  lines 
and  the  easiest  ways,  the  time  required  to  gain  efficiency 
is  remarkably  reduced,  wear  and  tear  on  machines 
lessened,  spoilage  greatly  minimized  and  less  machinery 
tied  up  under  green  hands  than  before. 

How  THE  New  Employee  Is  Instructed 

Instruction  is  given  the  new  employee  in  milling, 

grinding,  profiling,  drilling,  screw-machine  operating, 
inspecting,  assembling,  general  bench  working,  special 
and  automatic  machine  operating,  barrel  making  and 
lathe  turning.  During  the  war  the  new  employees  were 
instructed  in  only  one  operation  before  being  subject 
to  draft  for  regular  employment  from  the  employment 
department.  The  great  pressure  at  that  time  for  pro- 

duction prevented  liberalizing  the  training  of  employees. 
It  is  hoped  that  broader  training,  at  least  related  in 
operations,  may  now  become  possible.  The  more  liberal 
the  training  the  better,  for  the  learner  has  a  social 
right  to  broader  possibilities  for  industrial  service  to 
say  nothing  of  the  increased  value  to  his  employer 
and  to  the  nation. 

Rate  of  Pay  After  Promotion 

The  material  for  work  used  for  instruction  comes 
from  the  regular  production  departments  of  the  factory 
through  the  production  engineering  department.  It 

passes  out  of  the  training  department  under  the  super- 
vision of  the  factory  inspection  department,  one  of 

the  departmental  inspectors  applying  the  tests.  The 
finished  product  goes  into  the  regular  output. 

The  hours  of  the  toolmakers'  apprentice  shop  and 
the  training  department  for  operatives  are  the  same 
as  the  factory  hours,  and  in  every  possible  particular 
the  department  is  run  the  same  as  the  factory  so  that 
learners  msensibly  acquire  factory  discipline,  which 
they  continue  to  observe  after  graduation. 

The  instructors  in  the  training  department  have  been 
selected  in  the  main  from  the  various  departments  of 
the  factory,  and  must  prove  a  high  degree  of  proficiency 

before  being  appointed.  After  this  primary  require- 
ment comes  personality,  adaptability  to  learners — tact — 

and  ability  to  impart  information. 
The  rates  paid  to  employees  after  promotion  from 

training  are  materially  higher  than  those  paid  during 
learning,  and  become  effective  on  promotion.  This  not 
only  establishes  a  standard  up  to  which  the  training 
department  must  measure,  but  also  provides  the  learner 
with  a  material  advance  in  wages  to  look  forward  to 
as  soon  as  proficiency  is  obtained.  If  the  employee 
after  promotion  does  not  maintain  the  requirement  as 
to  production,  in  quality  or  quantity,  he  is  returned 
to  the  training  department  instead  of  being  dismissed. 
Should  an  employee  after  being  certified  by  the  training 
department  to  the  employment  office  as  proficient  and 
after  placement  in  some  production  department  become 
dissatisfied,  he  may  return  to  the  training  department 
to  qualify  for  another  line.     This  system  reduces  the 
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percentage  of  "quits"  and  makes  the  training  depart- 
ment a  strong  aid  to  the  employment  office  in  maintain- 

ing contentment.  The  training  department  is  ranked 
by  the  company  as  coordinate  in  responsibility  with  the 
employment  department  and  the  welfare  and  protection 
work. 

A  third  division  of  the  training  department  relates 
to  the  training  of  machine  and  tool  adjusters.  These 
men  are  required  by  the  factory  to  set  up  machines 
for  the  operators  in  each  gang.  The  course  of  instruc- 

tion is  short  but  intensive,  covering  approximately  two 
weeks.  The  course  is  for  men  who  have  had  experience 
in  the  operation  of  machine  tools  and  in  general  bench 
work.  Only  those  who  have  had  production  experience 
in  the  factory  are  given  the  opportunity  which  leads 
to  foremanship.  During  the  course  wages  are  lower 
than  the  factory  scale  on  piece  rate,  but  adequate  to 
excite  interest  in  the  training. 

Training  is  conducted  on  the  floor  devoted  to  train- 
ing machine  operators.  Learners  are  required  to  take 

machines  apart  and  reassemble  them,  at  the  same  time 
learning  the  names  and  functions  of  each  part.  Setting 
up  on  profilers,  power  mills,  hand  mills,  lathes  and  screw 
machines  is  thoroughly  gone  into. 

No  promotions  have  yet  been  made  from  this  course, 
which  has  only  recently  been  started.  Twenty  men  were 
taking  the  course  on  Nov.  12. 

Employment  of  Handicapped  Workers 

The  Savage  Arms  Corporation  has  been  able  to  give 
€mployment  to  two  blind  men,  who  are  now  engaged 
on  production  work  in  one  of  the  shops,  earning  living 
at  regular  wages,  instead  of  being  condemned  to  official 
charity  or  beggary.  As  other  blind  men  apply  at  the 
employment  office  further  attempts  to  train  them  for 
occupations  that  experience  suggests  will  be  made.  One 
of  the  speediest  men  in  the  factory,  now  a  machine 
demonstrator,  has  one  leg.  One  of  the  firemen,  who 
keeps  pace  with  the  rest  of  the  men  and  is  proud  of 
it,  has  lost  an  arm.  There  are  many  vocations  in  which 
handicapped  men  may  enter  and  do  their  share.  These 
instances  show  the  possibilities  that  any  establishment 

may  discover  and  open  to  soldiers  or  victims  of  indus- 
trial accidents,  thus  saving  useful  lives  from  cold  charity 

or  the  scrap  heaps  of  society. 

Conclusion 

Training  is  being  recognized  more  and  more  as  a 

[Becessity  to  every  industrial  establishment.  Very 
[Simple  processes  have  slight  need  of  it;  but  no  process 
however  simple  but  will  be  the  better  for  well-thought- 
lout  methods  of  training.  The  training  department  need 

[not  be  elaborate  and  costly.  Whether  heralded  or  not 
l«very  factory  perforce  sets  aside  some  regular  machin- 
[ery  for  training  green  hands.  Without  studied  methods 
[and  an  experienced  teacher  the  green  hand  blunders 
[through  many  wasted  hours,  or  even  weeks  and  months, 
{learning  how  to  produce,  and  only  by  accident  does  he 

[attain  the  expert's  method.  There  is  a  best  way  to  do 
[anything,  and  the  company's  training  department  sees 
;to  it  that  every  new  operative  hired  knows  that  best 

[■way  before  entering  the  production  floor. 
"The  dividend  in  satisfaction  to  worker,  foreman  and 

management  is  good  payment,  without  counting  the 
immeasurably  increased  efficiency  of  the  plant.    Hiring 

by  usual  methods,  for  semiskilled  and  skilled  workers, 
is  estimated  to  cost  from  $50  to  $200  for  each  worker. 
The  company  obtains  enough  saleable  product  from  its 
training  room  to  meet  the  entire  cost,  so  its  hiring 
is  free.  Besides,  the  opportunity  to  freely  change  to 
another  job  within  the  plant,  with  training  available 
at  will,  tends  to  make  the  employee  more  contented. 
This  is  reflected  in  the  lowered  turnover  and  the 

heightened  plant  morale.  In  this  way  the  training  de- 
partment cooperates  with  the  employment  department, 

and  the  employment  department  is  relieved  from  guess- 
ing the  value  of  new  employees.  The  means  of  abso- 

lutely testing  and  establishing  their  qualifications, 
without  expense,  is  provided.  The  employment  depart- 

ment is  relieved  from  danger  of  sinking  into  a  mere 
labor-recruiting  agency  and  becomes  an  engineering 
element  of  the  staff,  scientific  and  profitable. 

The  possibility  of  training  competent  toolroom  work- 
ers in  eight  weeks,  until  this  successful  experiment  of 

the  company  was  made,  could  hardly  have  been  admitted. 
The  secret  probably  lies  in  their  rule  of  admitting  only 
high-grade  machinists  of  long  experience  to  the  cour.se, 
and  those  only  who  have  served  long  with  the  company 
and  themselves  ask  for  the  opportunity.  The  training 
is  thus  made  a  real  reward  and  an  incentive  for  every 
employee  in  the  plant  to  look  forward  to. 

A  Temporary  Drawing  Board 
By  E.  C.  Fritch 

While  the  drawing  table  here  described  may  not  be 
a  new  one  it  may  be  found  convenient  when  temporary 
drawings  are  to  be  made  in  the  shop  or  home  where  a 
regular  drawing  table  is  not  available. 

On  any  flat  smooth-surfaced  board  or  bench  a  piece 
of  coarse  paper  is  tacked  as  a  cover.  Two  nails  or  studs 
are  driven  in  the  board  near  the  lower  edge  and  allowed 

TEMPORARY  DRAWING  BOARD 

to  project  about  *  in.  above  the  surface.  Against  these 
two  nails  a  proper  length  of  i  x  4-in.  cold-rolled  steel 
bar  is  placed,  resting  against  the  two  nails. 

The  drawing  paper  is  allowed  to  reach  J  in.  below  the 
steel  bar  and  there  tacked  at  both  comers.  Two  tri- 

angles complete  the  outfit. 
When  the  board  is  used  horizontally  on  the  table  or 

the  bench  a  slight  pressure  of  the  triangle  downward 
against  the  straightedge  will  always  keep  it  in  position 
and  the  triangles  can  be  moved  back  and  forth,  the 
steel  bar  serving  as  a  guide  and  straightedge  which  can 
readily  be  removed  or  replaced  at  will  when  finishing 
or  lettering  the  drawing. 
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PRACTICAL  MEN 

Special  Pullers  for  Bearings 
By  Harry  C.  Satterthwaite 

In  building  various  machines  and  machine  parts  it  is 

frequently  necessary  to  diassemble  the  machine  par- 
tially in  order  to  replace  a  damaged  or  defective  part  or 

to  make  a  necessary  adjustment,  but  owing  to  the  use  of 
antifriction  bearings  of  the  ball  or  roller  type  in  some 

machines  it  is  often  a  very  unhandy  and  difficult  oper- 
ation to  perform. 

In  many  shops  the  special  equipment  for  such  work 
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SPECIAI.   ri'LLERS   FOR  BEARINGS 

consists  of  a  heavy  hammer  and  a  "driving  bar,"  which 
may  be  anything  from  a  bastard  file  to  a  copper  rod. 
This  manner  of  removing  such  bearings  has  nothing  to 
commend  it  as  a  time  saver,  and  it  certainly  does  not 
improve  the  condition  of  the  raceways  to  subject  them 
to  this  violent  concussion. 

Having  several  bearings  of  this  type  in  almost  inac- 

cessible places  their  removal  became  a  serious  manu- 

facturing problem  and  the  pullers  described  herewith 
were  designed  for  this  purpose. 

In  Fig.  1  is  shown  a  puller  for  removing  the  outer 
race  of  a  tapered  roller  bearing  from  its  seat.  This 
race  is  approximately  5J  in.  in  diameter  by  2}  in.  long. 
The  counterbore  at  the  bottom  of  the  seat,  1  in.  deep, 

provided  the  only  means  of  getting  behind  the  bearing. 
The  two  swinging  arms  were  turned  on  their  outer 
surfaces  to  the  small  diameter  of  the  race,  leaving  the 

wedge-shaped  end  to  expand  under  the  race.  These 
arms  were  expanded  by  means  of  the  T-headed  bolt  act- 

ing against  their  sloping  inner 
surfaces.  A  shoulder  on  this 
bolt  acted  as  a  stop  against 

the  cross-arm  to  prevent  dis- 

torting the  race  so  as'  to  cause it  to  bind  in  the  seat. 

In  Fig.  2  is  shown  a  puller 

for  removing  a  double-row 
annular  ball  bearing  from  the 
end  of  a  transmission  shaft 

assembled  in  a  housing.  One- 
eighth  of  an  inch  space  be- 

tween the  back  of  the  bearing 
and  an  adjoining  gear  with  a 
round  corner  on  the  bearing 

makes  a  special  puller  a  neces- 
sity. The  channel  -shaped 

piece  in  which  the  swinging 
arms  are  hinged  serves  as  a 
tie  bar  for  the  puller  arms  and 
also  holds  the  square  nut  in 

position  when  the  puller  is  not 
in  use.  This  nut  fits  loosely 

between  right-angle  notches 
cut  in  the  short  leg  of  each 
swinging  arm,  which  prevents 
the  nut  turning  when  the 
screw  is  tightened  against  the 
end  of  the  shaft.  The  flange 
on  this  square  nut  applies 

pressure  to  the  swinging  arms 
to  hold  them  firmly  behind  the  bearing  against  their 

tendency  to  open  up  on  account  of  the  radius  on 
the  corner  of  the  bearing.  The  ends  of  the  swinging 

arms  are  forged  about  4i  in.  in  diameter  to  fit  the  out- 
side of  the  bearing.  This  stiffens  the  puller  arms,  gives 

a  wider  contact  behind  the  bearing  and  applies  the  pres- 
sure close  to  the  corner  of  the  hooked  end. 

In  Fig.  3  is  shown  a  tool  for  pulling  a  malleable-iron 
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bearing  housing  out  of  the  aluminum  case  and  off  the 
bearing  on  the  shaft.  The  bearing  housing  is  first 
driven  back  one  quarter  of  an  inch  by  means  of  a  brass 
rod  inserted  through  an  opening  in  the  case.  This 
allows  the  puller  to  be  slipped  in  sidewise  behind  the 
flange,  as  shown.  The  channel  body  and  swinging  arms 
are  similar  in  construction  to  the  puller  shown  in  Fig. 
2,  but  since  the  pull  needs  to  be  against  the  case  in- 

stead of  against  the  shaft  a  spider  is  provided  to  take 
the  thrust  againt  the  end  of  the  case  and  a  ball  thrust 

bearing  is  used  to  prevent  undue  twisting  when  pres- 
sure is  applied. 

After  the  housing  is  removed  and  the  bearing  remains 
on  the  shaft,  the  puller  shown  in  Fig.  4  is  used  to  re- 

move the  bearing.  Three-eighths  of  an  inch  between 
the  outside  of  the  bearing  and  the  bore  of  the  case,  with 
a  gear  shouldered  within  1  in.  of  the  end  of  the  bearing, 
gives  little  room  to  apply  a  puller.  The  puller  arms 
were  machined  to  a  slip  fit  between  the  bearing  and 
case  so  as  to  project  past  the  bearing  into  the  recess  on 
the  side  of  the  gear  and  so  that  the  U-shaped  washer 
could  be  slid  into  the  slots  in  the  ends  of  the  puller  arms 
behind  the  bearing  to  be  pulled.  Tightening  the  screw 
against  the  end  of  the  shaft  readily  removed  the 
bearing. 

The  puller  shown  in  Fig.  5  is  used  for  removing  a 
stub  shaft  with  integral  gear,  assembled  with  radial  and 
thrust  bearings  and  bearing  housing. 

The  only  projecting  part  is  the  squared  end  of  the 
shaft  which  is  clamped  between  the  swinging  arms  by 
the  two  bolts  shown.  The  spider  has  legs  to  thrust 
against  the  case  and  is  threaded  to  take  the  pulling 
screw. 

The  tool  shown  in  Fig.  6,  while  not  a  bearing  puller, 
is  somewhat  similar  in  action  and  a  very  handy  tool  for 
various  assembUng  operations.  It  is  used  for  assem- 

bling a  heavy  differential  assembly  endwise  into  the  dif- 
ferential housing  of  a  rear  axle.  Two  arms  are  pivoted 

at  their  inner  ends  to  an  expanding  bar  with  a  wedge 
end.  This  wedge  end  works  between  two  tapered  sur- 

faces at  the  lower  end  and  in  the  inner  sides  of  the  two 
side  bars.  The  top  ends  of  these  side  bars  are  offset 
and  attached  one  to  each  of  the  pivoted  arms  a  short 
distance  on  either  side  of  their  pivoted  ends.  A  chain 
is  attached  to  the  outer  ends  of  the  pivoted  arms,  and 
when  hooked  over  a  hoist  pulls  the  ends  of  the  arms  up 
and  toward  each  other,  thus  forcing  the  wedge  firmly 
between  the  tapered  surfaces  of  the  side  bars,  causing 
them  to  expand  under  the  lower  end  of  the  assembly 
being  lifted  or  to  grip  the  bore  firmly  as  the  case  may 
be. 

If  there  is  clearance  room  under  the  assembly  the  side 
bars  may  have  hooks  at  their  lower  ends,  otherwise  they 
should  be  machined  to  the  arc  of  the  bore  and  knurled. 
The  hook  ends  and  working  surfaces  of  these  pullers  are 
hardened  to  stiffen  them  and  prevent  wear. 

"How  Would  You  Make  This  Casting?" By  John  Compo 

On  page  510,  Vol.  49,  of  the  American  Machinist  M. 
E.  Duggan  pays  me  a  compliment  by  declaring  my 
method  the  best  he  had  seen  for  the  production  of  this 
casting  in  quantities,  and  goes  on  to  say  that  quantity 
is  not  to  be  considered — it  is  speed  that  is  wanted.  Well 

now,  I'm  sure  he  will  agree  with  me  that  quantity  and 
speed  go  hand  in  hand. 

The  ability  to  produce  large  quantities  in  quick  time 
by  any  well-thought-out  and  successful  method  spells 

speed,  but  I  take  it  that  Mr.  Duggan  refers  to  a  "one 
off,"  or  repair,  job,  which  is  a  different  matter  entirely, 
and  had  I  known,  I  could  have  given  him  a  dozen  rough 
but  speedy  ways  of  getting  one  casting.    On  the  same 

r\/-\r\r^f^^r^r\'r^ 
CORING  WITHOUT  A  CORE  BOX 

page  appears  another  sketch  from  my  friend's  able  pen, 
in  which  he  describes  his  method  of  making  a  square 
block,  with  a  cored  hole,  without  making  a  core  box.  I 

suppose  this  is  a  hurry-up  job  also,  and  only  one  cast- 

ing is  required;  but  that  really  doesn't  matter,  as  my 
system  or  method  of  making  is  quite  good  for  either 
one  or  six.  I  agree  with  hi«i  that  there  is  no  need 
for  a  core  box;  neither  is  there  any  need  for  the  elab- 

orate system  of  tailprints  shown  in  the  sketch. 

In  the  first  place  you  seldom  get  a  casting  from  a  pat- 
tern of  this  style  without  the  ugly  mark  of  the  tail- 

prints.  I  very  often  have  similar  castings  to  produce, 
and  in  all  cases  adopt  the  following  method,  which  is 

simple,  quick,  quite  commonly  used  and  very  satisfac- 
tory, leaves  no  marks  and  produces  a  perfectly  sound 

casting.  I  simply  box  up  the  block  pattern  and  put  or- 
dinary draw  prints  on  top  and  bottom,  the  top  print 

being  made  about  half  the  length  of  the  bottom  print 
and  well  tapered,  so  that  the  core  will  center  itself  easily 
when  the  top  part  or  cope  is  being  placed  in  position. 
A  standard  round  core  from  stock  is  used,  and  all  the 

molder  has  to  do  with  it  after  cutting  to  the  length  re- 
quired is  to  rub  a  little  taper  on  the  top  end,  which  is 

a  very  simple  task. 
This,  in  my  opinion,  is  a  far  simpler  and  more  satis- 

factory job  than  that  shown  in  the  sketch  by  Mr.  Dug- 
gan, and  it  certainly  can  be  turned  out  quicker  and 

cheaper  by  both  pattern  shop  and  foundry  than  it  possi- 
bly could  be  were  his  method  employed. 

Molding  a  Large  Casting 
By  M.  E.  Duggan 

Some  time  ago  I  described  how  the  pattern  for  a 
furnace  door  20  in.  wide  and  48  in.  long  was  molded. 
Recently  we  had  occasion  to  cast  a  door  identical  in 
design  but  much  larger  and  there  is  a  great  difference 
in  the  way  in  which  the  patterns  were  made  and 
molded. 

For  the  small  casting  a  full  pattern  was  made,  but  for 
the  larger  one,  which  measured  4  ft.  6  in.  wide  by  7 
ft.  3  in.  long,  a  skeleton  pattern  consisting  of  the  two 
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sides  and  two  ends  was  used  so  that  it  could  be  molded 
in  the  drag  and  thus  avoid  the  necessity  for  rolling 
over  after  the  mold  was  completed. 

The  skeleton  pattern,  a  core  box  for  the  flange  cores 

which  were  in  sections  14  in.  long,  and  a  "strickle 
board"  constituted  the  outfit.  The  sketch  shows  the 
manner  in  which  the  mold  was  made. 

The  bottom  board  A  was  laid  on  the  floor  of  the 

foundry  and  leveled.    The  drag  flask  B  was  then  placed 
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MOLDING  A  LARGE  DOOR  CASTING 

in  position,  and  molding  sand  filled  in  and  struck  off  to 
the  required  depth  to  form  the  bed  C. 

Stock  slab  cores  D  were  laid  on  top  of  the  sand  bed 
all  around  the  mold  in  the  position  indicated  in  the 
sketch,  and  on  these  cores  the  pattern  was  placed  so 
that  the  top  edge  of  the  pattern  came  flush  with  the 
top  of  the  flask. 

The  flange  cores  E  were  laid  on  the  slab  cores  and 
against  the  pattern  F.  Sand  was  then  filled  in  up  to 
the  top  of  cores  E. 

In  order  to  make  the  cores  E  secure  so  that  the  metal 
forming  the  flange  would  neither  shift  nor  raise  them 
the  base  of  the  cores  should  have  been  made  2  in.  wide 
at  least.  These  were  3  in.  wide,  and  to  secure  them 
against  shifting  it  was  necessary  to  place  48  gaggers 
over  the  cores  as  shown.  Sand  was  then  filled  in  and 
the  mold  finished  in  the  usual  manner.  The  cope  was 
made  and  lifted  hinge  fashion,  and  the  part  of  the  mold 

forming  the  front  of  the  door  was  "swept  out."  The 
time  for  two  molders  was  7  hours.  The  casting  weighed 
825  pounds. 

Counterbores 
By  w.  P.  LoTz 

In  order  to  fill  the  demand  for  a  counterbore  that 

would  cover  almost  any  size  that  would  be  required  in 

our  work,  the  interchangeable  counterbore  described 

herein  was  designed.  As  shown  in  the  table  there  are 
five  classes  of  counterbores  described.  One  shank  will 

take  any  cutter  in  its  class,  and  any  cutter  or  pilot  can 
be   interchanged   with   another   in   its  class. 

The  cutters  can  be  ground  about  two-thirds  of  their 

length,  giving  much  longer  life  than  the  average  coun- 
terbore. This  style  cutter  is  also  very  economical,  as  a 

very  small  amount  of  high-speed  steel  is  required  for 

the  cutter.  Another  feature  in  the  design  of  this  cut- 
ter is  the  ease  of  resharpening,  as  there  is  very  little 

clearance  to  be  ground  away. 

Fig.  3  shows  that  the  size  E  shank  can  be  used  with 

cutters  from  }  to  .U  in.  inclusive;  size  D  shank  can  be 

used  with  cutters  from  3  to  i  in.  inclusive;  size  C  shank 
can  be  used  with  cutters  from  g  to  1  in.  inclusive;  size 
B  shank  can  be  used  with  cutters  from  14  to  li  in.  in- 

clusive, and  size  A  shank  can  be  used  with  cutters  from 

IS  to  2  in.  inclusive.  Also  pilots  ̂ '^  to  ,'•,.  in.  can  be  used 
with  cutters  from  j  to  ;\|  in. ;  pilots  from  r^^  to  ̂ ,5  in.  can 
be  used  with  cutters  from  Ji  to  i  in.;  pilots  from  j'„  to 
i  in.  can  be  used  with  cutters  from  i  to  1  in.;  pilots 
from  i  to  13  in.  can  be  used  with  cutters  from  IJ  to  lA 
in.,  and  pilots  from  h  to  11  in.  can  be  use  with  cutters 
from  li  to  2  inches. 

In  milling  the  counterbore  an  end   mill   of  suitable 
diameter  is  used  for  milling  the  flutes  as  shown  in  Fig. 
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1.  By  this  method  the  flutes  can  be  milled  either  straight 
or  spiral.  After  the  flutes  are  milled  the  relief  for  the 
cutting  edge  is  milled  as  shown  in  Fig.  2.  This  same 
procedure  is  followed  with  a  grinding  wheel  instead  of 
a  milling  cutter,  giving  additional  relief  after  the 
counterbore  is  hardened.  In  sharpening  the  counterbore 
the  cutting  edge  is  all  that  requires  grinding. 
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The  "Coverage"  of  the  Compensation  Acts — III By  CHESLA  C.  SHERLOCK 

The  compensation  acts  of  this  country  are  in 
great  measure  based  on  the  English  laws,  but 
as  the  divergent  conditions  in  the  two  countries 
became  manifest  the  application  of  the  laws  have 
had  to  be  modified.  In  this  article,  ivhich  is  the 

final  one  of  the  series  on  "The  Coverage  of  the 
Compensation  Acts,"  the  distinction  between  ac- 

cidents occurring  "out  of"  and  "in  the  course  of" 
employment  and  at  other  times  is  technically 

construed  by  citations  from  American  and  Eng- 
lish courts. 

OUR  compensation  acts  were  largely  borrowed 
from  the  English  act,  in  which  recovery  was 
limited  to  cases  arising  out  of  accidents,  but  as 

the  English  courts  had  taken  so  many  liberties  with  the 
word  accident  we  had  either  to  accept  the  English  legal 
meaning  of  the  word  or  formulate  a  meaning  of  our 
own.  As  a  result  conflicting  definitions  and  decisions 
have  arisen  regarding  the  meaning  of  the  term. 

Lord  Macnaghten's  definition  is  probably  oftener 
ctuoted  in  this  country  than  any  other.  Said  he:  "Acci- 

dent is  used  in  the  popular  and  ordinary  sense  of  the 

■word  as  denoting  an  unlooked  for  mishap  or  an  un- 
toward event  which  is  not  expected  or  designed."  And, 

in  general,  recovery  of  compensation  is  limited  to  those 
injuries  caused  by  accident  arising  out  of  and  in  the 
course  of  employment. 

American  Interpretations  of  the  Term  Accident 

The  North  Carolina  court  has  said  that  it  is  "an  event 
resulting  from  an  unknown  cause,  or  an  unusual  and 

unexpected  event  from  a  known  cause;  chance;  casu- 
alty." The  Louisiana  court  defined  it  as  follows:  "The 

word  'accident'  per  se  means  an  unforeseen  and  unex- 
pected event."  The  Minnesota  act  defines  an  accident  to 

be  "an  unexpected  or  unforseen  event,  happening  sud- 
denly or  violently,  with  or  without  human  fault  and  pro- 

ducing at  the  time  injury  to  the  physical  structure  of 

the  body." 
In  Wisconsin  the  court  said:  "The  term  'accidental,' 

as  used  in  compensation  laws,  denotes  something 
unusual,  unexpected  and  undesigned.  It  contemplates 

an  event  not  within  one's  foresight  and  due  to  purely 
accidental  causes."  In  this  case  it  was  shown  that  a 
workman  contracted  typhoid  fever  by  reason  of  bacteria 
in  the  drinking  water  furnished  by  the  employer,  and 
the  court  held  that  this  constituted  an  accident  within 
the  meaning  of  the  act. 

In  some  states,  particularly  Massachusetts,  the  word 
accident  has  no  place  in  the  statute.  Recovery  is  based 

on  "personal  injury,"  and  it  has  been  held  that  anything 
constituting  a  personal  injury  entitles  a  workman  to 
compensation  whether  it  resulted  from  an  accident  or 
not.  It  is  not  necessary  that  the  disability  or  incapacity 
be  caused  at  the  time  of  the  accident.  If  the  latter  is 

the  proximate  cause  of  the  injury  compensation  is  pay- 
able although  the  accident  itself  was  trivial. 

An  example  often   found   in   compensation  cases   is 

as  follows:  A  workman  accidentally  cuts  his  finger 
while  at  work,  and,  due  to  the  causes  which  intervened 
or  were  superinduced  by  the  accident,  he  loses  his  arm. 
He  is  entitled  to  compensation  because  the  proximate 
cause  of  blood  poisoning  was  the  cutting  of  his  hand. 

Frequently  workmen  receive  slight  injuries  while  at 
work,  of  which  at  the  time  they  think  nothing.  Later 
developments  show  that  they  have  suffered  severe  in- 

jury and  may  even  be  incapacitated.  They  are  en- 
titled to  compensation  if  they  can  link  up  the  original 

injury  with  the  incapacity. 
A  workman  may  receive  a  slight  injury  and  the 

nature  of  his  employment  be  such  that  it  is  greatly 
aggravated  and  serious  consequences  ensue.  Such  an 
instance  is  called  to  mind  where  an  elevator  operator 
wrenched  his  ankle.  He  suffered  little  inconvenience 
and  continued  at  work,  but  his  weight  on  the  lame 
ankle  brought  about  a  condition  that  permanently  dis- 

abled him.  He  was  entitled  to,  and  received,  com- 
pensation. 

Hernia  a  Matter  of  Divided  Opinion 

Diseases  are  not  accidents  in  the  ordinary  meaning 
of  the  term,  but  where  the  disease  is  the  direct  result 
of  an  accidental  injury  compensation  is  payable. 
Hernia  has  caused  a  great  deal  of  discussion  in  the 
courts.  There  is  also  division  of  opinion  on  this  sub- 

ject among  medical  men,  one  camp  asserting  that  it 
is  a  disease  to  which  we  are  more  or  less  predisposed 
and  not  necessarily  the  result  of  an  accident,  while  the 
other  claims  that  it  is  of  traumatic  origin  only. 

If  a  workman  can  prove  that  hernia  resulted  from  an 
accident  and  can  definitely  fix  the  time  of  the  injury 
and  that  it  was  received  while  he  was  engaged  in  the 
duties  of  his  employment,  he  may  be  compensated,  but 
if  he  merely  discovers  this  condition,  has  suffered  no 
pain  or  does  not  know  just  when  it  occurred,  he  has  no 
claim  on  his  employer. 

Lightning,  Frostbite  and  Sunstroke 

Question 
The  question  has  arisen  again  and  again  whether 

lightning,  frostbite  and  sunstroke  are  accidents  within 
the  meaning  of  the  compensation  acts,  and  they  may 
and  they  may  not  be. 

In  a  Wisconsin  case  it  was  said:  "Lightning  stroke 
is  not  popularly  spoken  of  as  an  accident  where  it  comes 
from  the  action  of  the  elements  without  the  agency  of 
man.  When,  however,  the  agency  of  man  combines  with 
the  elements  and  produces  injury  to  the  employee  by 

lightning  stroke  it  may  be  said  that  the  injurj-  grows 
out  of  the  employment  and  is  accidental." 

In  a  Scotch  case  it  was  said :  "To  be  struck  by  light- 
ning is  a  risk  common  to  all  and  independent  of  employ- 

ment, yet  the  circumstances  of  a  particular  employment 
might  make  the  risk  sufficiently  exceptional  to  justify 

holding  that  the  accident  arose  out  of  the  emplojTnent." 
This  rule  is  quite  generally  accepted  where  the  injury 

w*as  caused  by  the  elements,  such  as  lightning,  frostbite, 
and  sunstroke.  If  the  workman  is  subjected  to  no 

greater  hazard  by  his  employment  than  is  commonly  ex- 
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perienced  by  others  in  the  community  from  the  same 
cause  then  his  injury  is  not  compensable.  If  a  workman 
is  overcome  while  working  on  a  metal  roof  on  an  ex- 

tremely hot  day  he  would  be  entitled  to  compensation, 
but  if  he  was  overcome  on  the  street  he  would  not  be 
entitled  to  it.  If  a  workman  is  forced  to  work  in  a 
room  having  a  high  temperature  he  is  likely  to  receive 
compensation  to  which  under  ordinary  circumstances 

he  would  not  be  entitled.  The  "course  of  the  employ- 
ment" therefore  will  determine  just  what  accidents  call 

for  compensation. 

A  Risk  Common  to  All 

Must  the  employer  compensate  employees  who  are 
injured  by  accident  while  on  their  way  to  work?  Gen- 

erally the  employer  is  not  required  to  do  so,  as  the 
street  hazard  is  considered  a  risk  common  to  all.  How- 

ever, if  the  workman's  employment  subjects  him  to 
street  hazard  greater  than  that  assumed  by  the  average 
person  he  will  be  entitled  to  compensation.  A  moot 
question  is  whether  an  employer  is  liable  for  the  pay- 

ment of  compensation  to  a  workman  who  was  injured 
while  passing  from  his  place  of  work  to  the  street  but 
while  still  on  the  premises  of  the  employer.  As  to  this 
the  courts  seem  to  lean  to  the  view  that  the  employer 
is  liable. 

An  injury  is  none  the  less  an  accident  arising  out  of 
the  employment  because  it  is  caused  by  the  horse  play 
of  a  fellow  workman.  A  workman  was  passing  from 
his  bench  to  the  street  and  when  he  started  down  the 
stairs  a  fellow  workman  tickled  him  with  a  folded  news- 

paper, causing  him  to  jump  so  that  he  lost  his  balance 
and  fell,  sustaining  injuries.  The  court  held  that  this 

accident  "arose  out  of"  and  "in  the  course  of  the  em- 
ployment" and  that  compensation  should  be  paid. 

An  accidental  injury  does  not  arise  in  the  course  of 

employment  when  it  is  the  result  of  the  employee's 
wilful  intention  to  injure  himself  or  of  his  "serious  and 
wilful  misconduct."  The  statutes  exclude  these  classes 
of  injuries  on  the  ground  that  no  man  can  be  allowed 
to  profit  by  his  own  dishonest  motives. 

The  Lord  Chancellor  in  an  English  case  said,  speaking 

of  "the  course  of  employment":  "I  think  an  accident 
befalls  a  man  'in  the  cour.se  of  his  employment  if  it 
occurs  while  he  is  doing  what  a  man  so  employed  may 
reasonably  do  within  a  time  during  which  he  is  em- 

ployed and  at  a  place  where  he  may  reasonably  be  dur- 

ing that  time  to  do  that  thing."  It  follows  that  while 
accidents  arise  "in  the  course  of"  the  employment  they 
do  not  all  arise  "out  of"  it,  and  employers  .should  keep 
this  distinction  in  mind.  They  must  not  arise  out  of  the 
one  or  the  other,  but  they  must  arise  out  of  and  be  in 
the  course  of  the  employment  in  order  to  be  compen- 
sable. 

Distinction  Between  Accidents 

For  instance,  a  workman  was  employed  in  a  machine 
shop  to  operate  a  simple  machine.  During  noon  hours 
he  had  a  habit  of  tinkering  with  a  complicated  machine 
of  which  he  had  little  knowledge.  He  was  warned 
to  let  it  alone,  but  he  persisted  until  he  received  an 
injury  for  which  he  sought  compensation.  He  did  not 
obtain  it,  however,  as  his  injury,  while  arising  in  the 
course  of  the  employment,  did  not  arise  out  of  it. 

Lord  Justice  Farrel,  an  English  authority,  has  said 

that  while  many  accidents  occur  in  the  course  of  em- 
ployment and  not  out  of  it  he  was  unable  to  think  of 

any  arising  out  of  the  employment  that  were  not  also  in 
the  course  of  employment. 

Ordinarily  if  a  workman  leaves  his  employment  and 
is  injured  he  cannot  recover  compensation,  a  case  of  this 

kind,  known  as  the  "bug"  case,  being  in  substance  as 
follows:  A  workman  was  wheeling  raw  material  from 
his  employer's  basement  to  an  elevator,  and  while  on  his 
way  with  a  load  a  large  bug  ran  across  the  floor.  He 
dropped  his  work  and  ran  after  the  bug,  smashing  it  on 
the  floor  with  his  foot;  he  lost  his  balance  and  was 
thrown  to  the  floor,  sustaining  severe  injuries  to  his 
back.  It  was  held  he  was  not  entitled  to  compensation 
because  as  he  had  dropped  his  work  he  had  got  outside 
the  course  of  his  employment.  The  mere  fact  that  only 
a  few  paces  separated  him  from  his  employment  made no  difference. 

Some  Exceptions  to  the  Rule 

If  a  workman  is  employed  on  a  machine  and  goes  to 
another  part  of  the  shop  to  operate  another  machine, 
unless  such  act  is  within  the  scope  of  his  employment 
and  sanctioned  by  the  employer  he  is  outside  his  em- 

ployment and  has  no  right  to  compensation.'  The  ex- 
ception to  this  rule  is  that  in  emergencies  an  employee 

may  drop  his  own  work  to  go  to  the  aid  of  a  fellow  work- 
man because  the  courts  recognize  that  emergencies  are 

unusual  occurrences  in  which  the  ordinary  rules  cannot 
be  applied. 

In  this  respect  a  man  working  at  his  machine  heard  a 
fellow  workman  scream,  and  on  rushing  to  the  latter's 
assistance  he  fell  through  a  hole  in  the  floor  and  was 
scalded  to  death  by  the  steam  in  the  apparatus  below. 
Compensation  was  awarded.  Another  case  is  that  of  a 
workman  in  a  factory  that  caught  fire,  who  while  cross- 

ing the  street  to  turn  in  an  alarm  was  run  down  by  an 
automobile  and  injured.  It  was  held  that  his  employer 
should  pay  him  compensation. 

It  is  the  essence  of  compensation  practice  that  rules 
cannot  be  formulated  by  judicial  decisions  and  prec- 

edents as  under  the  common  law.  Each  case  mu.st  de- 
pend upon  the  circumstances  surrounding  it  and  .should 

be  viewed  alone  in  its  relation  to  the  statute.  No  other 
case  or  decision  should  be  considered  as  an  authority 
unless  it  is  identical  with  the  case  in  hand. 

Employers  Must  Sift  Each  Case 

Lord  Shaw,  an  English  judge,  has  wisely  said:  "I 
think  it  is  a  dangerous  thing  in  the  sphere  of  law  to 
conjure  out  of  analogies  a  principle  or  proposition  aris- 

ing upon  judicial  dictums  which  are  in  any  way  in  con- 
flict with  the  clear  proposition  and  text  of  a  modern 

statute."  Employers  should  look  to  their  own  statute 
and  interpret  each  case  arising  in  the  light  of  the 
statute,  together  which  such  judicial  aid  as  mav  be  nec- 

essary to  make  the  meaning  of  the  statute  clear. 
The  "coverage"  of  the  compensation  acts  determines 

the  whole  question  of  right  and  liability.  It  is  the  very 
root  of  the  system.  It  fixes  the  right  of  the  workman 
to  compensation  and  it  determines  whether  the  employer 
is  liable  for  its  payment,  and  employers  who  get  a  good 
idea  of  the  "coverage"  of  the  acts  will  not  be  troubled 
with  understanding  what  the  compensation  acts  propose 
to  do. 



356 AMERICAN     MACHINIST Vol.  50,  No.  8 

To  sum  up.  (1)  The  employer  is  primarily  liable  for 

the  payment  of  compensation  and  that  liability  is  not 

discharged  until  the  injured  workman  has  been  paid. 

(2)  There  must  be  a  contract  of  service,  express  or  im- 

plied, where  one  person  stands  in  the  relation  of  em- 
ployer and  another  in  the  relation  of  employee.  (3) 

Dependents  who  can  prove  that  the  deceased  made 
actual  contributions  toward  their  support  are  entitled 

to  compensation  from  the  employer.  (4)  Only  injuries 
arising  through  accident  are  compensable,  and  recovery 

is  further  limited  to  those  accidents  arising  "out  of" 
and  "in  the  course  of"  employment. 

Hand   Versus  Power  Feeds  in 
Surface  Grinding 
By  ARTHtJE  W.  Suiter 

An  article  by  Donald  Baker  on  page  901,  Vol.  49, 
of  the  American  Machinist,  discussing  the  relative 

merits  of  hand  and  power  feeds  on  surface  grinding  ma- 
chines, was  of  interest  to  me  because  personal  experience 

and  observation  have  led  me  to  much  the  same  conclu- 
sion as  Mr.  Baker  in  regard  to  this  matter.  Therefore 

it  was  rather  a  surprise  to  find  on  page  10,  Vol.  50,  a 
criticism  of  the  above-mentioned  contribution  in  which 
the  suggestion  is  treated  with  thinly  veiled  sarcasm 
with  some  rather  irrelevant  remarks  thrown  in  for  good 
measure. 

As  the  writer  of  the  first  article  makes  several  ref- 
erences to  toolmakers  and  tool  shops  it  is  surely  to  be 

taken  for  granted  that  he  is  discussing  this  question 
in  its  relation  to  toolroom  work  only,  therefore  all 
arguments  based  on  manufacturing  requirements  are 
inapplicable  to  this  particular  matter. 

Othbjrs  Prefer  Feed  Disconnected 

It  may  be  of  interest  to  readers  of  the  American 
Machinist  to  know  that  there  are  others  who,  like  Mr. 
Baker,  when  using  surface  grinding  machines  such  as 
Brown  &  Sharpe  No.  2  on  tool,  gage  and  die  work 

prefer  to  have  the  automatic-feed  mechanism  either 
disconnected  or  removed  altogether.  Mr.  Senior  admits 
a  suspicion  that  there  might  be  points  that  have 

escaped  his  observation  and  I  can  confirm  this  by  re- 
ferring him  to  at  least  three  firms  that  have  removea 

the  operating  parts  of  the  automatic  feed  on  their 
surface  grinding  machines  that  are  used  for  tool  work. 
The  smallest  of  these  shops  keeps  three  such  machines 
in  practically  constant  operation;  the  largest  has  about 
25  that  have  received  this  alteration ;  in  the  other  place 
at  least  12  machines  are  in  use  with  the  power  feed 
removed.  Does  anyone  suppose  that  these  changes  have 
been  made  merely  on  account  of  a  whim? 

Some  Good  Points 

Mr.  Baker  brings  up  some  good  points  in  his  article, 
which  may  be  summed  up  as  follows: 

1.  A  light  depth  of  cut  and  a  liberal  cross-feed  will 
distribute  the  heat  very  evenly  throughout  the  piece. 

Compare  this  with  the  heavy-cut,  fine-feed  method, 
where  a  hot  band  gradually  creeps  across  the  work, 
greatly  increasing  the  difficulty  of  keeping  hardened 
pieces  from  warping. 

2.  A  shallow  depth  of  cut  fed  across  rapidly  by  hand 
is   analogous   to  the  practice   of   using   a   fast   table 

traverse  in  the  cylindrical  grinding  of  shafts,  etc.  This 

method  is  preferable  principally  because  the  even  dis- 
tribution of  the  wear  nearly  eliminates  the  tendency  of 

the  face  of  the  wheel  to  round  over. 
3.  Work  is  often  encountered  where  some  portion  of 

the  surface  to  be  ground  can  stand  a  materially  less 
length  of  traverse  than  is  required  for  the  remainder. 
Is  it  customary  to  reset  the  power  feed  stops  in  such 
cases?  No;  but  with  hand  feed  the  table  travel  is 
unconsciously  adjusted  to  just  cover  the  work  and  no 
more,  for  human  nature  abhors  the  idea  of  moving  a 
grinding-machine  table  a  single  inch  farther  than  is 
absolutely  necessary.  With  automatic  feed,  however, 

"We  should  worry"  is  the  verdict. 
4.  It  can  hardly  be  disputed  that  for  intricate  or 

delicate  parts  hand  feed  gives  better  results  every  time. 
As  Mr.  Baker  intimates,  the  hand-feed  method  will  be 
of  assistance  in  guiding  the  workman  to  the  selection 

of  proper  wheels,  for  the  "feel"  will  often  tell  him 
whether  the  wheel  is  really  grinding  or  simply  rubbing 
off  the  stock. 

The  Psychological  Phase 

As  to  the  psychological  phase  of  this  question  I  am 
of  the  opinion  that  the  omission  of  the  power  feed  on 
these  machines  makes  the  workman  much  more  atten- 

tive to  his  business.  Another  point  that  is  well  worth 
considering  is  the  saving  in  the  cost  of  building  these 
machines  in  case  the  automatic  feed  were  omitted. 

When  not  required  these  unnecessary  parts  are  not  only 
useless  and  represent  needless  outlay,  but  they  form 
excellent  dirt  traps  as  well. 

There  is  reason  to  believe  that  a  surface-grinding 
machine  properly  designed  and  accurately  made,  but 

entirely  devoid  of  the  automatic-feed  feature,  would  be 
a  very  salable  machine  tool  where  the  work  is  of  such 
a  nature  that  the  constant  attention  of  the  operator 
is  desirable. 

The  automatic  feed,  in  my  belief,  could  advanta- 
geously be  confined  to  machines  intended  only  for  manu- 

facturing where  one  operator  is  required  to  handle  two 
or  more  machines. 

One  Point  Open  to  Criticism 

There  is  only  one  point  in  Mr.  Baker's  article  that 
seems  open  to  criticism.  The  reference  to  the  machine 
in  question  as  being  unpleasant  to  run  and  the  inference 
that  the  workman  will  be  ambitious  to  get  the  job  done 
as  quickly  as  possible,  principally  to  get  off  such  a 
nasty  machine,  are  sorry  compliments  to  both  machine 
and  management.  If  it  is  connected  to  an  exhaust  fan 
and  the  work  is  of  an  average  grade  there  is  but  one 
thing  that  is  likely  to  make  it  a  disagreeable  machine 
to  work  on,  and  that  is  the  failure  of  those  in  charge 
to  see  that  it  is  kept  clean  and  properly  supplied  with 

wheels. 
No  Logical  Reason 

In  the  perusal  of  Mr.  Senior's  article  it  is  apparent 
that  while  all  sorts  of  other  matters  are  brought  in 
not  a  single  legitimate  reason  is  advanced  as  to  the 
actual  advantages  obtained  from  the  use  of  automatic 
feeds  on  surface  grinding  machines  used  on  tool  and 
similar  lines  of  work.  It  would  be  interesting  and 
profitable  to  our  readers,  I  am  sure,  to  learn  on  what 
grounds  Mr.  Senior  bases  his  conclusions. 

\ 
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IT   IS  proposed  to  base  education  and  training  in 
the  Ordnance  Department  on  the  following  general 
considerations : 

The  outstanding  feature  of  the  recent  war  is  the 
tremendous  extent  to  which   science  and   engineering 

have  been  applied  to  war- 
fare. It  will  not  be  disputed 

that  future  warfare  will  to 
a  still  greater  extent  consist 

of  civil,  mechanical,  chem- 
ical and  sanitary  engineer- 
ing operations  on  a  stupen- 

dous scale. 

The  operations  in  France 
have  hinged  time  after  time 
on  the  development  of  new 
methods  of  warfare  which 

were  but  the  application  of 
engineering  knowledge  to 
fighting.  In  general  the 
tendency  was  to  bring  out 
the  new  methods  of  warfare 

prematurely,  and  thus  allow 

the  opponents  an  oppor- 
tunity to  meet  them  with 

counteractive  measures. 

For  instance,  if  the  Ger- 
mans had  delayed  the  use  of  poisonous  gases  until  the 

technique  of  their  use  had  been  further  developed, 
the  war  would  probably  have  terminated  in  favor  of 
the  Central  Powers  prior  to  the  entrance  of  the  United 
States  into  it.  Similar  remarks  apply  in  a  greater 
or  lesser  degree  to  submarine  warfare,  aerial  warfare, 
the  use  of  tanks  and  caterpillars,  etc. 

The  lesson  to  be  drawn  is  that  a  nation  hoping  to 
maintain  its  place  among  the  powers  must  in  time  of 
peace  prosecute  the  development  of  new  methods  of 
warfare  continuously  and  with  vigor.  The  success  of 
this  development  depends  directly  on  having  proper 
personnel  properly  trained  assigned  to  the  work.  It  is 
to  be  noted  in  this  connection  that  the  United  States 
entered  the  war  with  the  benefit  of  the  war  experience 
of  the  allied  powers  and  with  much  greater  deliberation 
than  can  be  expected  in  the  event  of  future  wars. 

The  quantities  of  war  material  required  by  a  modern 
army  are  tremendous.  It  is  impracticable  to  accumulate 
more  than  a  small  portion  of  this  material  in  time  of 
peace.  Therefore  the  first  and  most  urgent  necessity 
of  a  nation  when  war  is  imminent  is  to  begin  the 
manufacture  of  munitions.  Experience  has  shown  that 
soldiers  can  be  trained  for  fighting  very  much  more 

Education  and  Training  in  the 
Ordnance  Department 

The  war  has  proved  to  the  most  confirmed 
optimist  that  the  length  of  the  night  required 
for  a  million  freemen  to  spring  to  arms  is 
somexchat  greater  than  was  anticipated  and  that 
shortage  of  arms  does  not  help  matters.  As  the 
munition-making  industry  must  wait  until  war 
is  imminent  before  actually  getting  started  it  is 

ess-ential  that  the  development  of  neio  methods 
and  devices  and  the  training  of  the  personnel 
to  direct  their  manufacture  when  the  emergency 
arrives  he  carried  on  in  peace  times.  This  out- 

line of  the  training  scheme  proposed  by  the 
Ordnance  Department  is  comprehensive  and 
shows  a  keen  appreciation  of  the  needs  of  the 
situation. 

rapidly  than  new  factories  can  be  placed  in  operation 
and  necessary  equipment  and  supplies  turned  out. 
Moreover  it  requires  a  much  greater  personnel  to 
fabricate  the  munitions  for  an  army  than  is  required 
for  the  army  itself.     The  efficiency  of  the  Ordnance 

      Department   at   any   given 
time  is  of  course  the  com- 

posite efficiency  of  its  per- 
sonnel, and  is  particularly 

dependent  on  the  personnel 
in  the  higher  grades.  The 

future  efficiency  of  the  de- 
partment is  at  all  times 

being  determined  by  the 

character  of  personnel  be- 
ing recruited  in  the  lower 

grades  and  the  training 
being  given.  From  the 
standpoint  of  the  ultimate 

requirements  the  most  im- 
portant work  of  the  depart- 

ment is  the  selection  of 

proper  personnel  and  its 
training.  Recruitment  can- 

not be  satisfactorily  sep- 
arated from  training,  and 

in  the  scheme  of  education 

and  training  contemplated  the  two  are  intimately  con- 
nected. 

It  should  be  understood  that  the  project  outlined 
is  subject  to  such  change  as  may  be  imposed  by  the 
General  Staff,  the  War  Department  or  legislative  action, 
but  it  represents  the  ideal  it  is  desired  to  approach. 

Personnel  to  Be  Trained 

The  following  classes  require  ordnance  training; 
Officers  of  the  regular  establishment  (ordnance) ; 
officers  of  the  regular  establishment  (line) ;  officers  of 
the  reserve;  enlisted  personnel  (ordnance) ;  enlisted 
personnel  (line) ;  undergraduates  in  colleges  (R.  O.  T. 

C),  and  civilians  and  enlisted  men  at  arsenals  (voca- 
tional training). 

In  order  to  get  a  logical  viewpoint  of  the  develop- 
ment of  the  proposed  scheme  of  training  these  various 

classes  will  later  be  discussed  in  turn,  but  not  in  the 
order  given  above. 

It  is  proposed  to  make  use  of  the  following  educa- 
tional agencies  for  ordnance  training: 

An  Ordnance  School  of  Technology  to  be  established 
at  the  Watertown  Arsenal  to  handle  the  following  sub- 

jects:     Metallurgy    and   metallography;    metallurgical 
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chemistry;  testing  materials;  shop  work  (machine  shop, 
smith  shop,  foundry) ;  steam  power  and  compressed  air, 
and  administration. 

Watertown  Arsenal  is  selected  for  this  school  because 

of  its  splendid  machine  shop,  foundry  and  steel-making 
facilities,  its  status  as  an  establishment  on  a  production 
basis  and  its  nearness  to  civil  educational  institutions 
of  the  highest  grade. 

An  Ordnance  School  of  Application  to  be  established 
at  the  Aberdeen  Proving  Ground  to  handle  the  follow- 

ing subjects:  Military  training  for  officers  requiring 

it;  advanced  mathematics;  ordnance  engineering;  bal- 
listics; optics;  gasoline  engines;  electricity;  chemistry, 

explosives,  etc.,  and  ordnance-drafting  practice.  Aber- 
deen Proving  Ground  is  selected  for  this  school  because 

it  will  be  the  center 
for  development  work 
for  the  department ; 

it  will  have  a  person- 
nel expert  in  the  sub- 

jects named,  and  is  a 

place  where  the  nec- 
essary practical  work 

of  the  courses  can  be 
carried  out. 

The  Various  Serv- 
ice Schools  will  be 

utilized  to  assist  in 
keeping  officers  of  the 
department  in  close 
touch  with  the  line 
and  to  bring  into  the 
department  the  latest 
ideas  of  the  line 

troops   in  respect   to 
ordnance  material.  This  is  thought  to  be  especially 
important. 

Civil  Educational  Institutions. — These  institutions 
will  be  utilized  by  (a)  establishing  ordnance  units  in 
the  R.  0.  T.  C;  (b)  by  sending  selected  officers  to  take 
advanced  specialized  work  in  such  institutions,  and  (c) 

by  securing  from  time  to  time  the  services  of  profes- 
sors from  these  institutions  to  give  instruction  in  the 

schools  of  the  department.  The  work  under  6  will  not 
only  include  technical  instruction  but  also  instruction 
in  business  administration,  economics,  etc. 

Commercial  Organizations. — It  is  hoped  that  from 
time  to  time  opportunity  may  be  found  for  selecting 
officers  to  study  both  the  technical  and  executive  sides 

of  large  commercial  organizations.  Under  war  condi- 
tions the  major  part  of  the  commissioned  personnel 

of  the  department  will  consist  of  reserve  officers 
accustomed  to  the  conduct  of  business  as  it  is  car- 

ried on  by  civilian  agencies.  It  is  extremely  important 
therefore  that  the  methods  of  the  department  shall  be 
adjusted  to  agree  with  those  customarily  employed  in 
commercial  life  as  closely  as  conditions  will  permit. 
This  will  enormously  accelerate  the  conduct  of  affairs 
in  the  early  stages  of  entering  on  a  war  basis. 
An  Ordnance  Operation,  Maintenance  and  Repair 

School    to    be    established    at    the    Raritan    Arsenal 
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primarily  for  the  instruction  of  enlisted  personnel. 
This  school  is  intended  to  amplify  the  work  which  has 
hitherto  been  done  in  giving  instruction  in  the  machine- 
gun  schools,  schools  for  saddlers,  etc.  Details  are 

given  below. 
Vocational  Schools  at  Arsenals. — It  will  be  neces- 

sary to  continue  the  training  of  apprentices  at  arsenals 
as  heretofore.  It  will  probably  be  found  desirable  to 
extend  this  training  to  include  enlisted  men.  It  will 
have  to  be  conducted  in  vocational  schools  at  the  re- 

spective, arsenals  to  suit  the  local  needs. 
Training  of  Undergraduates  in  Colleges  (R.  O.  T.  C). 

— The  Reserve  Officers'  Training  Corps  is  being  re- 
established under  the  direction  of  the  General  Staff. 

It  is  expected  to  have  ordnance  units  included.     It  is 
felt  that  the  regular 

courses  given  in  high- 
grade  technical 
schools  and  colleges 

in  the  subjects  of  me- chanical engineering, 
chemical  engineering, 

etc.,  meet  the  needs  of 
the  department  fairly 

well.  It  will  be  desir- 
able to  have  a  certain 

amount  of  military 
drill  and  instruction 
and  to  have  ordnance 

subjects  introduced 
into  the  regular 
courses.  Texts  for 

this  purpose  are  in 
course  of  preparation. 
For  instance,  if  a  text 

is  supplied  on  the  subject  of  "Recoil  Brakes,"  the  subject 
can  be  introduced  into  standard  courses  on  mechanical 
engineering  without  in  any  way  interfering  with  the 
value  of  the  course  from  a  nonmilitary  standpoint. 

In  general  it  will  be  satisfactory  if  the  students  in 
the  first  two  years  take  any  of  the  line  courses 
(artillery,  however,  preferred).  This  will  insure  that 
they  get  the  basic  purely  military  training.  For  the 
advanced  course  (lasts  two  years)  it  is  planned  to  allow 
the  college  authorities  to  elect  from  certain  types  of 
courses  a  sufficient  number  to  make  up  the  required 
amount  of  work.  For  instance,  a  junior  physics  course, 
which  embraces  the  usual  undergraduate  work  in 
optics  and  includes  range  finders,  panoramic  sights  and 
other  ordnance  optical  apparatus,  would  be  allowed 
R.  O.  T.  C.  credit.  The  amount  of  credit  would  be 

arranged  with  the  college  authorities  through  the  Gen- 
eral Staff  and  would  depend  on  the  ground  covered,  and 

especially  upon  practical  laboratory  work.  Similarly 
a  course  in  applied  mechanics,  which  includes  certain 

ordnance  subjects  as  for  instance  "Recoil  Brakes," 
would  be  allowed  R.  0.  T.  C.  credit.  As  will  be  ex- 

plained later  the  Ordnance  Reserve  Corps  should  be 
composed  of  specialists.  The  larger  number  of  reserve 
officers  should  be  graduates  in  mechanical,  metallurgical 
or  chemical  engineering,   but  a  certain  proportion   of 

A  FIELD  GUN  IX  ACTION 
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graduates  in  physics,  mathematics  and  other  subjects 
is  desired. 

In  general  the  instruction  in  the  advanced  course 
should  be  given  by  the  regular  college  faculty,  texts 
and  data  being  furnished  by  the  department,  but  the 
instruction  being  entirely  under  the  control  of  the 
college  authorities.  Courses  for  0.  R.  C.  credit  would 
be  subject  to  approval  by  the  department  as  to  general 
cope  only. 
The  end  to  be  sought  in  maintaining  a  reserve  corps 

^f  ordnance  officers  is  that  having  such  an  organization 
and  classification  on  the  imminence  of  war  the  depart- 

Jment  will  be  able  to  expand  with  rapidity  and  place 
itself  on  a  war  basis  almost  immediately.  It  will  need 
fto  obtain  at  once  inspectors,  production  managers, 

designers,  men  quali- 
fied for  research  and 

development  men  for 

repair  and  main- 
tenance and  men  for 

many  other  lines  of 
effort.  The  proper  way 
to  do  this  is  to  have 
in  the  Reserve  Corps 

men  who  are  special- 
ists and  as  far  as 

practicable  trained  in 
time  of  peace  for  the 
various  duties  they 
are  to  assume  in  war. 

For  instance,  if  the 
department  needs  a 
man  to  assist  in  the 

production  of  gun 
forgings     in     a     new 
plant  it  should  be  able  to  obtain  at  once  from  its  classi- 

fied records  of  reserve  officers  one  who  has  had  the  neces- 
sary experience  and  training  and  the  proper  personality 

to  take  over  this  worK.  It  can  do  this  only  if  it  main- 
tains a  large  reserve  of  officers  and  keeps  in  touch  with 

these  officers  at  all  times  so  that  the  reserve  list  will 
mean  more  to  the  officers  charged  with  making  the 
selection  than  a  list  of  names. 

The   department  will   find    itself   on    reorganization 

jwith  a  reserve  list  of  officers  who  have  had  ordnance 
lexperience   during  the   recent   waf.     These   men   are 

[known  to  the  department  and  will  form  a  good  nucleus 
|on  which   to   build.     This   present   discussion   relates 
only  to  obtaining  additional  reserve  officers. 
I    It   is   hoped   that  the   department   will   be   able   to 
Stet  each  year  at  least  250  recent  graduates  of  technical 
schools  and  colleges  who  have  taken  ordnance  courses 
in  the  R.   0.   T.   C.  and  who  can   be  taken   into  the 

department  for  one  year  of  training.    These  men  should 
be  recommended  by  the  various  college  faculties.    The 
training  to  be  given  each  officer  should  as  far  as  prac- 

ticable be  along  the  line  of  work  he  intends  to  pursue 
in  civil   life.     This   will   serve   a   double   purpose.      It 
will  give  to  the  individual  experience  that  will  be  in- 

valuable to  him  in  obtaining  a  position  on  leaving  the 
department,    in   which   he   can    exercise    his    particular 

talents  to  the  best  advantage.  This  will  be  of  economic 
value  to  the  individual  and  to  the  country  at  large. 
It  will  also  enable  the  department  to  give  the  officer 
training  which  will  serve  to  make  him  immediately  use- 

ful in  the  event  that  the  officer  is  ordered  to  active duty. 

This  training  is  to  be  given  either  at  the  Ordnance 
School  of  Technology  or  at  the  Ordnance  School  of 
Application,  according  to  the  particular  specialty  of 
the  officer  concerned.  For  instance,  an  officer  who  has 
taken  a  course  in  metallurgy  and  who  intends  to  follow 
this  line  in  after  life  would  be  sent  to  the  school  at 
the  Watertown  Arsenal.  He  would  get  into  overalls 
and  work  for  a  year  in  the  foundry,  at  the  cupolas, 
converters,  open-hearth  and  electric  furnaces,  etc. 

This,  however,  is 
but  the  beginning. 
The  great  need  of  the 
department  will  be  for 
officers  of  more  ma- 

ture years,  and  each 
individual  who  has 
had  service  with  the 

department  is  to  be 
carefully  followed  up. 
He  is  to  be  supplied 
with  data  concerning 
recent  developments 
in  the  department 

along  the  line  of  his 
specialty,  and  when 
he  comes  up  for  re- 
commission  at  the  end 

of  his  five  years  in  the 

reserve  careful  scru- 
tiny will  be  given  to  the  work  which  he  has  accom- 

plished in  civil  life  and  he  will  be  recommended  for 
recommission  in  the  same  grade,  commission  with  ad- 

vanced rank  or  for  discharge  according  to  his  record. 
This  is  to  be  done  at  the  end  of  every  period,  and  in 

this  way  it  is  expected  the  department  will  obtain  a  re- 

serve of  strong  men  who  are  known  to  the  depart^ment. 
It  is  probable  that  a  portion  of  the  officers  in  the 

reserve  will  not  continue  to  pursue  the  line  of  work 
which  it  followed  when  commissioned,  but  this  need 
cause  no  embarrassment.  The  needs  of  the  department 
are  so  varied  that  the  men  could  be  assigned  to  the 
division  where  their  former  experience  could  be  utilized 
in  connection  with  the  line  of  work  they  are  at  the 

time  engaged  in. 
It  is  anticipated  that  on  again  assuming  a  peace 

basis  the  department  will  have  a  large  number  of 
vacancies  to  fill  immediately.  These  should  be  filled 
from  the  temporary  officers  now  holding  reserve  or 
national  army  commissions  in  this  country  and  abroad, 
and  the  vacancies  should  be  distributed  in  all  grades 

from  colonel  to  second  lieutenant  inclusive.  The  de- 
partment cannot  afford  to  lose  the  opportunity  which 

is  now  presented  of  obtaining  men  whose  abilities 
have  been  demonstrated  by  war  experience,  in  many 
cases  on  the  actual  field  of  battle. 

MACHINE-GUN     INSTRUCTION 
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The  vacancies  hereafter  occurring  in  the  regular 
establishment  should  be  filled  from  two  sources.  The 

highest  graduates  of  the  Military  Academy  should  be 
allowed  to  come  into  the  Ordnance  Department  on  the 
same  basis  as  they  go  into  the  Engineer  Corps.  All 
remaining  vacancies  should  be  filled  from  the  Reserve 

Corps  officers  who  have  had  a  year's  service  with  the 
department. 

The  latter  will  include  men  from  different  parts 
of  the  country  and  from  all  walks  of  life.  It  would  be 
an  intensely  democratic  method  of  selection  in  that  the 
poor  boy  would  have  exactly  the  same  chance  as  the 
rich  one  of  ultimately  obtaining  an  ordnance  commis- 

sion. It  is  believed  to  be  very  desirable  that  a  con- 
siderable portion  of  the  vacancies  occurring  in  the 

regular  establishment 
should  be  filled  from 
nongraduates  of  the 
Military  Academy. 
The  department  needs 
both  graduates  and 
nongraduates.  Each 
class  brings  into  the 

department  its  par- 
ticular point  of  view 

and  training  and  the 
best  results  will  be 
received  by  a  proper 
proportion  of  each 
type.  An  officer  first 
entering  the  regular 
establishment  as  an 
officer  of  ordnance 
should  receive  basi: 

military  training  sim- 
ilar to  that  hitherto  given  provisional  officers  at  the 

Coast  Artillery  School,  Fort  Leavenworth  or  else- 
where, unless  he  has  had  such  prior  training. 

As  soon  as  practicable  after  the  military  training 
mentioned  above  has  been  completed,  the  officer  should 
be  given  instruction  which  will  make  him  acquainted 
in  a  general  way  with  all  classes  of  material  handled 
by  the  Ordnance  Department  and  with  all  the  duties 
assumed  by  the  department  in  connection  therewith. 
To  do  this  in  a  manner  at  all  adequate  will  require 
two  years  of  special  training.  This  training  may  or 
may  not  be  consecutive,  but  it  is  thought  that  in  general 
it  is  preferable  for  the  officer  to  get  this  training  at  as 
early  a  stage  as  practicable. 

The  subjects  in  which  he  should  receive  instruction 
are  in  general  the  following:  Advanced  mathematics; 
ordnance  engineering;  ballistics;  optics;  gasoline 

engines;  electricity;  chemistry,  explosives,  etc.;  ord- 
nance-drafting practice ;  metallurgy  and  metallography ; 

metallurgical  chemistry;  testing  materials;  shop  work 

(machine  shop,  smith  shop  and  foundry) ;  administra- 
tion, and  steam  power  and  compressed  air. 

Having  completed  the  above  courses  the  officer  may 
be  considered  to  have  the  basic  training  requisite  for 
ordnance  officers.  He  is  in  no  sense  of  the  term  an 

expert,  nor  is  it  thought  to  be  possible  for  any  officer 

A  LIGH  I    TA.vK 

at  any  time  to  be  an  expert  in  more  thah  a  very  few  of 
the  many  activities  of  the  Ordnance  Department. 
Recent  experience  has  shown  that  it  is  essential  that 
ordnance  officers  should  specialize  along  some  lines  of 
ordnance  effort  rather  than  become  officers  with  a 

general  all-round  knowledge  but  without  a  special  knowl- 
edge  of   some   one   subject. 

When  the  department  again  reaches  a  permanent 
basis  there  will  be  in  it  in  the  various  grades  many 
officers  essentially  without  military  experience  and  with 
a  knowledge  of  only  a  part  of  the  activities  of  the 
department.  It  will  be  necessary  to  make  courses  to  fit 
the  needs  of  these  officers,  and  this  will  be  done  at  the 
two  principal  ordnance  schools. 

Officers  of  the  department  that  show  special  aptitude 
for  given  subjects 

should  be  given  op- 
portunity to  specialize 

in  the  same  by  taking 
advanced  courses  in 
the  department,  in 
civil  technical  schools 
and  colleges  or  in 

commercial  establish- 
ments. These  special 

courses  should  em- 
brace not  only  the  en- 

gineering phases  of 
the  department  but 
should  take  up  ques- 

tions of  administra- 
tion, finance,  shop 

management,  etc.  It 
is  considered  essential 
that  ordnance  officers 

of  the  regular  establishment  should  maintain  close  touch 
with  the  line  of  the  Army,  and  that  to  acquire  this 
touch  and  to  bring  to  the  department  a  knowledge  of 
the  needs  and  desires  of  the  line  full  use  should  be 
made  of  the  various  educational  activities  of  the  Army 
outside  of  the  Ordnance  Department.  It  is  thought  that 
at  all  times  there  should  be  ordnance  officers  in  each 
of  the  following  schools:  Army  War  College,  Army 
Staff  College,  Coast  Artillery,  Army  School  of  the 
Line,  School  of  Fire  for  Field  Artillery,  School  of 
Musketry  and  such  other  schools  as  may  later  suggest 
themselves. 

It  is  thought  too  that  selected  oflicers  of  the  depart- 
ment should  give  lectures  on  ordnance  subjects  at  the 

following  schools:  Coast  Artillery,  Engineering,  Army 
Signal,  Army  Field  Engineering,  School  of  Fire  for 
Field  Artillery,  School  of  Musketry,  Signal  Corps, 

Aviation  and  United  States  Militarj'  Academy. 
These  lectures  should  furnish  a  liaison  with  the  line 

of  the  army  that  would  be  of  great  value  to  the  de- 
partment and  to  the  line  itself. 

The  department  should  maintain  courses  of  instruc- 
tion for  officers  of  the  line  of  the  army  for  the  purpose 

of  giving  them  instruction  on  the  theory  and  operation 
of  all  classes  of  ordnance  material.  For  instance, 
courses  could  be  given  in  small  arms,  machine  rifles 
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A 
and  other  infantry   equipment,   field  artillery,  railroad 
artillery,  coast  artillery,  tanks  and  caterpillars,  etc. 

These  courses  should  embrace  the  theory  of  the  mate- 
rial and  its  mechanical  operation  only.  The  tactical 

iuse  of  material  is  a  subject  for  line  schools.  They  are 
considered  very  important.  It  is  certainly  equally 
essential  that  the  officer  of  the  line  should  appreciate 
the  ordnance  standpoint  a.s  that  the  officer  in  the  ord- 

nance should  appreciate  the  line  standpoint.  The  fullest 
cooperation  cannot  be  obtained  unless  there  is  a  thor- 

ough understanding  and  sympathy  between  the  ord- 
nance and  the  line  and  the  line  and  the  ordnance.  Proper 

development  of  material  cannot  otherwise  be  carried 
on. 

The  vocational  schools  at  the  arsenals  and  the  Oper- 
ation, Maintenance  and  Repair  School  at  Raritan 

Arsenal  will  take  care  of  the  training  of  the  enlisted 
personnel  of  the  Ordnance  Department.  At  the  arsenals 
instruction  will  be  given  to  meet  local  needs.  The  pur- 

pose of  the  school  at  Raritan  Arsenal  will  be  to  furnish 
qualified  men  to  operate  the  divisional  repair  shops,  to 
handle  such  supply  material  as  is  charged  to  the  Ord- 

nance Department  and  to  act  as  instructors  in  the 
divisional  schools  described  in  the  next  paragraph. 

It  has  been  found  necessary  in  the  past  to  maintain 
machine-gun  schools,  schools  for  saddlers,  etc.  This 
should  be  amplified.  In  each  division  a  school  should 
be  established  to  which  line  organizations  could  send 
selected  noncommissioned  officers  (and  perhaps  officers) 
to  be  trained  in  the  care  and  operation  of  ordnance 
material.  This  instruction  should  be  confined  to  ele- 

mentary theory  and  operation,  but  should  not  embrace 
tactical  use. 

Personals 

Maj.  Ray  W.  Fuller  was  engaged  in  the  export  busi- 
ness with  \V.  R.  Grace  &  Co.  of  New  York. 

*     *     * 

Maj.  Thomas  Kirk  was  formerly  manufacturing  man- 
ager with  the  Columbia  Manufacturing  Co.,  Columbia, 

Penn.,  and  was  in  the  service  nearly  14  months. 

First  Lieut.  Peter  V.  Kolb  was  employed  by  the 
Tennessee  Coal,  Iron  and  Railroad  Co.  at  Birmingham. Ala.,  as  steel  works  manager. 

*  *     * 

Lieut.-Col.  Elmer  E.  Ware  entered  the  service  in 
October,  1917,  as  a  major.  In  civil  life  Mr.  Ware  was 
with  the  Acme  White  Lead  Works  of  Detroit,  Michigan. *  *     * 

Capt.  Robert  H.  Fulton,  Jr.,  Washington,  Penn.,  was 
commissioned  in  August,  1917.  He  was  formerly  pur- 

chasing agent  for  the  Aluminum  Co.  of  America. *  *     » 

Capt.  Sidney  Bevine  is  a  mechanical  engineer  and  was 
employed  by  Fiske  Bros.  Refining  Co.,  State  St..  New York. 

*  *     * 

First  Lieut.  Ralph  F.  Symonds  was  employed  by  the 
N.  E.  Structural  Co.,  Boston,  Mass.,  as  works  manager. 
He  had  been  in  the  service  13  months. *  *     * 

Capt.  Harold  C.  Strohm  was  employed  by  the  Beth- 
lehem Steel  Co.  at  the  New  York  office,  and  was  com- 

missioned first  lieutenant  in  July,  1917. *  *     * 

First  Lieut.  Alfred  J.  Carniaux  before  entering  the 
service  was  with  the  Mexican  Petroleum  Transport  Co., 
New  York,  as  mechanical  engineer. «•     »     * 

Capt.  Samuel  F.  Mcintosh  was  a  consulting  and  con- 
tracting engineer  before  entering  the  service  a  year 

ago.    His  home  is  in  Providence,  R.  I. 
»     *     * 

Second  Lieut.  Philip  H.  Haselton  was  assistant  treas- 
urer of  the  Newman  Clock  Co.,   178   Fulton   St.,   New 

York.    He  was  in  the  service  for  a  year. •X-     *     « 

First  Lieut.  Francis  R.  Larkin,  discharged  after  18 

months'  service,  was  formerly  a  salesman  for  the 
Amalgamated  Machining  Corporation  of  Chicago,  111. 
Mr.  Larkin  before  entering  the  service  was  connected 
with  the  New  York  office  of  that  company. 
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Capt.  Herbert  S.  Kimball  of  Boston,  Mass.,  was  a 
chemical  engineer  with  offices  at  75  Stnte  St.  before 

entering  the  service.  Captain  Kimball  was  commis- 
sioned in  June,  1917. 

*  *     * 

First  Lieut.  Alan  A.  Wood  of  Providence,  R.  I.,  a 

mechanical  engineer  and  formerly  with  the  Builders' 
Iron  Foundry  of  that  city,  has  been  located  at  the 
Watertown  Arsenal  since  entering  the  service  a  year 

ago. 
»     *     * 

Capt.  Claudius  Lee  will  return  to  the  Virginia  Poly- 
technical  Institute,  Blacksburg,  Va.,  where  he  was 

professor  of  electrical  engineering  before  entering  the 
service  in  July,  1917. 

*  *     * 

Maj.  Sherman  M.  McFedries  of  Milwaukee,  Wis., 

who  was  with  the  Cutler-Hammer  Manufacturing  Co. 

before  entering  the  service,  was  commissioned  in  Decem- 
ber,   1917. 

-,;-      *      * 

First  Lieut.  Jasper  W.  NicoUs  entered  the  service 

in  November,  1917.  He  was  formerly  employed  by  the 

Standard  Oil  Co.  at  Bayonne,  N.  J.,  on  the  operation  of 

crude-oil  stills. 
*  *     * 

Second  Lieut.  Fred  L.  Cook  entered  the  service  on 

Nov.  22,  1917.  In  civil  life  Mr.  Cook  is  a  mechanical 

engineer  and  was  employed  by  Fayette  R.  Plumb,  Inc., 
of  Philadelphia,   Penn. 

Personal  History  of  Col.  J.  C.  Heckman 
Col.  J.  C.  Keckman  of  the  Ordnance  Field  Service, 

who  did  such  gooa  ■'.ork  with  the  Supply  Division,  came 
to  the  Ordnance  Department  in  May,  1917,  from  the 
Larkin  company,  Buffalo,  at  which  plant  he  was  in 

charge  of  manufacturing,  warehousing,  shipping,  the 

purchasing  of  raw  materials  and  the  development  of 
new  departments  and  extensions.  Colonel  Heckman 
went  with  the  Larkin  company  in  June,  1900,  as 

chemical  engineer,  later  becoming  plant  engineer,  du*"- 
ing  which  time  he  built  up  the  technical  staff  of 
chemists  and  engineers  that  handled  the  wide  variety 

of  industrial  problems  both  for  the  Larkin  company 
and  its  allied  interests. 

Colonel  Heckman's  early  technical  experience  was 
with  the  William  Cramp  &  Sons  Ship  and  Engine 

Building  Co.,  where  he  spent  two  years  in  electrical 

and  drafting  work  after  graduating  from  the  Central 

Manual  Training  School  of  Phillipsburg,  N.  J.;  he  also 
spent  his  summer  vacations  as  draftsman  and  engineer 
in  the  shipyard  of  this  company  while  attending 
Lafayette  College. 

After  graduating  from  Lafayette  in  1899  Colonel 

Heckman  took  a  post-graduate  course  in  chemical  engi- 
neering at  the  Massachusetts  Institute  of  Technology 

in  1899  and  1900. 

Colonel  Black  of  Procurement  Back 
With  Ford,  Bacon  &  Davis 

Col.  Charles  N.  Black,  until  recently  with  the  Procure- 
ment Division  of  Ordnance,  has  returned  to  Ford, 

Bacon  &  Davis,  engineers,  New  York,  of  which  firm 
he  is  and  has  been  a  member.  Colonel  Black  graduated 

from  Princeton  in  1888  with  the  degree  of  A.B.,  follow- 

ing this  with  a  post-graduate  course  in  engineering 
from  which  he  graduated  in  1890.  His  first  engineering 
experience  was  with  the  Brush  Electric  Co.,  with  which 
concern  he  remained  six  years,  becoming  general 

superintendent.  In  1896  he  entered  the  employ  of  the 
Walker  Manufacturing  Co.  of  Cleveland  and  was  put 

in  charge  of  its  New  Haven  factory.  This  firm  was 

acquired  by  the  Westinghouse  Electric  and  Manufactur- 
ing Co.  in  1899  and  Colonel  Black  entered  the  sales 

department  of  that  company.  In  1899  he  entered  the 
firm  of  Ford,  Bacon  &  Davis,  severing  his  connection 
with  them  in  1904  and  becoming  vice  president  and 

general  manager  of  the  Kansas  City  Railway  and 

Light  Co.,  holding  this  position  until  1907,  when  he 
became  vice  president  and  general  manager  of  the 
United  Railroads,  San  Francisco.  From  June,  1917, 

until  June,  1918,  Colonel  Black  was  in  the  export  de- 
partment of  J.  P.  Morgan  &  Co. 

Colonel  Black  became  a  member  of  the  firm  of  Ford, 

Bacon  &  Davis  in  1912,  and  since  that  date  has  been 

a  partner  in  the  concern,  although  up  to  the  present 
time  not  directly  connected  with  the  New  York  office. 

His  present  duties  will  keep  him  in  active  contact  with 
the  business  of  the  firm. 

Scrap  Inventory  of  Ordnance  Material 
The  estimated  value  of  Ordnance  scrap  material  on 

hand  Dec.  31,  1918,  by  classes  has  been  reported  by  the 

Stores  and  Scrap  Section  of  the  Ordnance  Department 

to  the  Director  of  Sales.  It  should  be  noted  that  scrap 

inventories  vary  every  day.    The  list  is  as  follows: Lb. 

Aluminum  scrap,  all  kinds          46,608 
Brass  scrap,  all  kinds     5,842,351 

Cupro-nickel  scrap,  all  kinds        781,392 

Copper  scrap        691,580 
Machine-shop  borings  and  turnings    9,714,139 

Steel,  heavy  melting  scrap   20,771,061 

Steel,    low-phosphorous    scrap     5,988,477 

Nickel  steel,  heavy-melting  scrap     5,518,359 

Nickel  steel,  borings  and  turnings   15,654,919 
Cast  and  malleable  iron  scrap   13,692,718 
High-speed   borings     
Turnings,  scrap  tools           63,365 
Mixed  and  miscellaneous  iron  and  steel  scrap. . .  .   5,195,748 
Miscellaneous    scrap,    consisting   of    rags,    waste 

paper,  etc        803,956 
Lead-dross  scrap           153,005 

Lead  scrap        322,355 

Brass,  ashes  and  sweepings     1,067,571 

Burlap           256,063 

Spent  acid      1,495,250 
Amatol           269,847 

Ammonium  picrate      5,000 
Tetryl              18,660 

Total   88,352,324 

N 
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EDITORIALS 

Readjustment  in  the  Automobile  Field 
Detroit,  the  center  of  automobiledom,  bears  out  the 

conclusion  that  the  automotive  industries  are  likely  to 
be  the  first  of  all  machine  industries  to  resume  normal 

proportions.  And  because  Detroit  is  the  center  of  this 
industry  it  is  perhaps  more  fortunate  at  this  time 
than  many  other  manufacturing  centers. 

One  large  automobile  concern  employing  about  7000 
men  is  practically  back  to  normal  at  this  writing, 
turning  out  approximately  70  large  motor  cars  every 
day  and  is  still  behind  on  orders.  Others  that  have 
been  even  more  largely  on  war  work  are  getting  back 
as  fast  as  materials  can  be  obtained  and  the  chain 
of  operations  taken  up  once  more.  Those  building 
trucks  are  in  some  cases  still  filling  large  Government 
orders,  which  is  helping  to  stabilize  the  organization 
until  the  pleasure-car  end  can  be  put  on  a  going  basis. 

Ii  the  meantime  as  many  men  as  possible  are  kept 
at  work  of  various  kinds,  the  tendency  being  to  utilize  all 
the  men  possible  while  the  change  is  under  way.  It 
takes  longer  than  might  be  imagined  to  get  the  tools 
and  fixtures  out  of  storage,  to  see  that  they  are  all  in 
working  order  and  getting  material  enough  lined  up  to 
keep  the  work  going. 
The  Liberty  motor  contracts  are  just  being  wound 

up,  the  Lincoln  Motor  Co.  completing  its  order  for  6-500 
motors  in  January,  and  the  Packard  still  having  a  num- 

ber yet  to  build.  In  the  former  case  this  has  prevented 
the  sort  of  a  readjustment  hoped  for,  because  all  plans 
had  been  made  on  the  assurance  that  a  much  larger 
number  (17,000  to  be  exact)  was  to  be  built.  The  work 

of  readjustment  will  be  pushed,  however,  as  this  or- 
ganization knows  how  to  push  it,  and  it  will  be  but  a 

few  months  when  a  peace  product  will  be  under  way. 
The  Ford  readjustment  is  going  on  rapidly,  with 

about  1000  cars  a  day  output  at  present,  and  there  is 
every  indication  that  spring  or  early  summer  will  find 
this  and  other  large  plants  in  full  swing  and  with  a 
better  equipment  than  ever,  for  new  machinery  is 
being  bougiit  in  large  quantities  by  some  of  the  larger 
automobile  factories,  and  we  may  look  for  a  tremendous 
output  of  motor  cars,  especially  of  the  smaller  types 

and  lower-priced  cars.  The  Chevrolet  company  is  tak- 
ing a  large  plant  at  Saginaw,  Mich.;  the  Studebaker  is 

to  have  a  larger  plant  at  South  Bend,  Ind.,  and  the 
Willys-Overland  is  planning  an  increased  output.  Even 
with  the  decreased  production  of  1918  the  output  ran 
up  to  926,388,  which  was  only  a  little  over  half  of 
the  output  of  1917. 

All  this  is  being  reflected  in  the  buying  of  machinery 
of  various  kinds  and  many  lines  are  taking  orders  that 
are  gratifying  in  the  extreme.  This  will  increase  when 

the  Government  payments  are  settled,  as  this  is  delay- 
ing many  of  the  smaller  concerns  in  getting  back  to  a 

peace  footing. 

Some  of  the  large  firms  which  are  blessed  with  very 

sizable  bank  accounts  are  doing  all  they  can  to  settle 
with  subcontractors  and  are  doing  the  waiting  them- 

selves. This  they  realize  will  hasten  the  return  of 
normal  business  and  they  will  benefit  in  the  end  along 
with  the  industry  at  large.  We  are  learning  how  really 
interdependent  we  are  and  how  a  benefit  or  injury  to 
one  affects   us   all. 

The  sooner  Government  bills  are  paid  the  better  for 
all  concerned,  although  we  all  recognize  that  it  is  a 
large  task  to  know  what  is  right  as  long  as  the  depart- 

ments try  to  do  all  the  deciding  themselves.  It  would 
seem  far  more  rational  to  pick  a  small  committee  in 
each  business  center,  men  of  known  business  ability  and 
integrity,  and  let  them  decide  on  the  merits  of  the  con- 

trac*"?  in  their  districts,  with  which  they  are  more 
or  less  familiar  already.  This  would  get  action,  will 
relieve  the  Washington  officials  of  responsibility,  and 
get  business  moving  at  an  early  date. 

There  is  every  indication  of  the  large  builders  enter- 
ing a  selling  campaign  which  will  try  the  stamina  of 

all  but  the  best  organized,  the  best  equipped  and  the 
best  manned  concerns.  This  all  means  new  and  better 
equipment,  as  in  no  other  way  can  this  competition  be 
made  or  met. 

Personnel  is  going  to  count  as  never  before,  as  well 
as  working  equipment,  for  without  personnel  the  right 
equipment  cannot  be  obtained  nor  can  it  be  properly 

operated.  As  an  indication  that  the  question  of  per- 
sonnel is  being  considered  the  following  quotation  from 

a  recent  interview  with  the  head  of  a  large  concern  is 
both  interesting  and  illuminating: 

"I've  been  trying  to  get  in  touch  with  labor  to  the 

best  of  my  ability,"  said  John  N.  Willys,  president  of 
the  Willys-Overland  company,  "and  I  want  to  say  the 
day's  pay  is  not  all  that  labor  is  thinking  about.  We 
must  work  out  some  plan  whereby  labor  will  share  in 
the  profits  of  the  business.  We  are  going  to  trv  that 
system  in  our  plant.  Henry  Ford  never  lost  a  dollar 
when  he  started  to  pay  ordinary  laborers  $5  a  day, 
because  he  got  the  best  labor  possible.  We  are  going 
to  follow  him.  I  believe  in  the  future.  The  farm.er 
will  have  as  much  luxury  as  the  city  man.  As  a  nation 

too  we  are  going  after  the  world's  business.  We  are 

going  to  prosper  for  years." Another  angle  is  given  by  George  M.  Graham,  sales 

manager  of  the  Pierce-Arrow  Motor  Co.,  who  predicts 
that  the  farmers  alone  will  buy  $10,000,000  worth  of 
trucks  within  the  next  10  years.     He  also  says: 

"Business  problems,  it  is  true,  are  looming  large. 
We  may  have  a  bit  of  depression,  but  in  a  short  time 
the  tide  will  turn  and  business  will  go  ahead  at  greater 

speed  than  ever  before.  On  the  other  side  they  need 

us  every  minute  and  they  must  have  every  car  we  can 

give  them.  Wages  cannot  be  reduced  untH  the  cost  of 

living  comes  down." We've  got  to  keep  things  moving,  and  the  automobile 
industry  seems  to  offer  the  first  opportunity. 
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The  Daylight-Saving  Plan 
By  Capt.  H.  L.  Wittstein 

The  daylight-saving  plan  tried  out  for  seven 
months  in  this  country  during  the  spring  and 
-summer  months  of  1918  proved  a  great  success. 

In  connection  with  the  plan  and  the  eight-hour 
day  the  illustration  of  the  old  time-table  used  in 
the  United  State.s  Armory,  Springfield,  averaging 

10  hours  for  each  day,  and  adopted  Jan.  1,  1855, 

which  has  just  come  to  light  and  which  we  are 

here  reproducing,  may  be  of  interest  to  the 
readers  of  the  American  Machinist.  The  sched- 

ule shown  on  the  document  of  course  has  been 

for  a  long  time  obsolete. 
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Some  Avoidable  Dangers  in  Airplane 
Construction 
By  WALTER  0.  ADAMS 

The  failure  of  one  of  the  four  pins  used  in  ."ome 
airplanes  to  attach  the  wing  structure  to  the 
fuselage  and  center  section  means  an  almost  in 
evitable  crash  and  the  death  of  the  occupants.  The 
more  frequent  failure  of  the  engine  ivhich  seems 
so  much  more  important  a  part  is  really  far  less 
serious  because  of  the  gliding  ability  of  the  mod- 

ern planes.  Standardized  inspection,  which  will 
surely  eliminate  the  defective  small  part,  is  an 
essential  factor  in  the  success  of  the  commercial 
airplane. 

JTT  IS  a  very  general  trait  of  human  nature  when  con- 
sidering any  subject  to  view  it  as  a  whole  rather  than 

Lin  its  component  parts.  That  this  should  be  true 
ith  the  general  public  is  not  surprising,  but  that  those 

more  technically  educated  should  be  so  inclined  is  re- 
markable. I  preface  my  article  in  this  way  to  emphasize 

the  importance  of  bolts  and  pins,  which  otherwise  might 
seem,  when  considered  in  relation  to  the  whole  structure 
of  the  airplane,  to  be  rather  insignificant  parts.  To  a 
great  extent  the  construction  and  quality  of  the  small 
parts  have  been  overshadowed  by  the  more  striking 
parts  of  airplane  construction.  A  closer  analysis  of  the 
conditions  shows  that  these  parts  are  vital  to  the  struc- 

ture of  the  plane,  as  there  may  be  from  a  few  hun- 
dred to  several  thousand  per  ship,  depending  on  the  size 

and  type. 
It  is  not  my  intention  to  criticize  what  has  been  ac- 

complished in  the  niceties  of  aircraft  construction  un- 
der the  pressure  existing  during  the  war,  for  my  expe- 

rience with  those  engaged  in  the  production  of  aircraft 
has  showTi  that  there  were  few  who  did  not  give  all  they 
had  to  the  solution  of  the  problem. 
While  engine  trouble  is  dangerous  and  to  be  avoided 

it  does  not  necessarily  spell  disaster.  Breakage  of  parts 
is,  however,  a  serious  menace,  and  too  great  stress 
cannot  be  laid  on  the  integrity  of  every  piece  entering 
into  the  construction  of  the  plane. 
Shortly  after  our  entry  into  the  war  the  amount  of 

ins-pection  by  the  Government  and  by  the  manufacturers 
was  greatly  increased.  To  improve  it  in  quality  took 
time  and  required  the  development  and  adoption  of 
known  standards.  Many  points  of  standardization  have 
been  improved  during  our  war  experience  and  fixed 
quite  satisfactorily,  but  the  enforcement  of  their  ob- 

servation in  commercial  work  must  be  made  universal. 
Aircraft  that  is  liable  to  failure  not  only  menaces  the 

lives  of  those  who  use  it,  but  is  also  dangerous  to  per- 
•sons  and  property  over  a  wide  area.  Makers  of  auto- 

mobiles have  only  the  reputation  of  their  cars  for  relia- 
bility to  consider.  Their  factors  of  safety  can  be  great 

and  honest  construction  will  keep  serious  accidents  at 
a  minimum,  but  with  the  airplane  the  chance  of  error 
is  tremendously  multiplied  and  the  resultant  dangers 
more  than  correspondingly  increased. 

Of  the  faults  that  are  most  difficult  to  control  in  the 

making  of  aircraft  bolts  and  pins  the  worst  are  those 
relating  to  the  interior  structure  of  the  piece.  It  is 
well  known  that  even  the  best  makers  of  steel  have  not" 
been  able  to  wholly  eliminate  pipes  and  seams.  These, 
when  existing  in  small-diameter  bars,  are  very  difficult to  detect. 

One  method  which  is  capable  of  only  a  percentage  de- 
tection is  to  break  from  the  end  of  every  bar  a  short 

piece.  Should  a  pipe  or  seam  be  apparent  the  bar  is 
broken  farther  back  until  it  shows  solid.  If  on  breakage 
the  bar  is  found  to  be  solid  and  of  proper  grain  the  as- 

sumption is  that  it  is  usable.  While  this  is  not  con- 
clusive it  does,  in  pieces  turned  down  from  the  bar, 

greatly  reduce  the  chances  of  fault.  The  process  is  not 
expensive  and  its  cost  is  negligible  as  balanced  against 
loss  of  life  or  property. 

Up  to  this  time  most  bolts  and  pins  requiring  close  di- 
mensions have  been  turned  from  the  solid  bar.  Some 

experiments  on  pieces  with  heads  welded  to  the  shank 
and  on  pieces  with  upset  heads  have  been  made,  but  in 
my  opinion  considerable  care  should  be  taken  before 
such  pieces  are  relied  on,  as  the  reliability  of  a  weld  is 
none  too  great  and  the  upsetting  of  material  of  the  ten- 

sile strength  and  other  qualities  usually  required  for 
such  pieces  sets  up  interior  strains  as  yet  not  suffi- 

ciently determined. 
Roughly  speaking  from  one-half  to  two-thirds  of  the 

diameter  of  a  bar  is  turned  off  in  the  process,  thus 
eliminating  from  the  shank  metal  in  which  cracks  are 
most  likely  to  appear.  Cracks  in  the  remaining  metal 
which  reach  the  surface  are  rolled  in  during  turning  and 
are  not  easily  distinguishable. 

Heat  treatment  opens  the  cracks,  but  at  the  same  time 
darkens  the  surface  so  much  that  they  are  as  hard  to 
find  as  before.  I  have  found  that  by  dipping  these 
parts  in  a  sulphate  of  copper  bath  the  slight  deposition 
of  bright  copper  renders  the  cracks  readily  visible  and 
consequently  easy  of  elimination  by  in.spection.  Since 
no  entirely  satisfactory  method  of  covering  pieces  for 
rust  prevention  has  been  devised,  the  Army  accepted  my 
recommendation  that  this  thin  covering  of  copper  be 
used  also  as  a  rust  preventive  during  the  processes  of 
manufacture  and  of  transportation. 

While  heat-treating  methods  are  usually  sufficiently 
exact  it  must  be  borne  in  mind  that  to  prove  a  small 
piece  physically  entails  the  destruction  of  the  piece  under 
test.  The  usual  method  of  testing  such  pieces  is  by  the 
use  of  a  test  bar,  supposedly  of  the  same  material  as  the 
pieces  in  production,  which  is  heat  treated  with  the 
pieces  and  tested  as  representing  them. 

This  is  satisfactory  if  the  test  bar  really  is  of  the 
same  material,  especially  if  a  percentage  of  the  pieces 
is  also  tested.  There  have  come  to  my  observation,  how- 

ever, many  instances  where  the  production  material  was 
so  badly  handled  and  accounted  for  that  the  test  bar 
represented  nothing  but  itself.  It  is  obvious  that  with- 

out careful  control  of  material  from  its  initial  source, 
through  stockrooms  and  production  to  the  actual  point 
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of  heat  treating,  it  may  become  badly  mixed  and  prac- 
tically unidentifiable  and  the  heat  treatment  supposedly 

proper  r.iay  be  quite  wrong  for  a  large  percentage  of  the 
pieces. 

In  some  cases  makers  of  these  parts  have  heat  treated 
the  bars  before  machining  or  at  an  early  stage  in  the 

machining  process.  This  tends  to  simplify  the  main- 
tenance of  sure  physical  properties  but  introduces  cer- 

tain elements  of  difficulty  in  the  heat  treating  and 
straightening  of  long  bars  and  in  obtaining  cutting  tools 
that  will  stand  up. 

I  do  not  attempt  to  outline  a  definite  system  to  cover 
these  points,  for  such  systems  must  differ  in  detail  in 
accordance  with  layout  and  processes.  I  do,  however, 
strongly  emphasize  the  principle  that  some  efficacious 
system  must  be  employed  if  airplane  parts  of  this  na- 

ture are  to  bear  the  high  responsibility  constantly 
thrown  upon  them. 

The  foregoing  shows  the  dangers  that  exist  in  the 
integral  structure  of  these  important  pieces.  Only  the 
utmost  care  can  eliminate  them,  and  it  seems  of  great 
importance  that  steps  should  be  taken  to  guard  against 
them.  Even  though  every  maker  of  planes  intends  that 
every  precaution  shall  be  taken  it  is  difficult  to  enforce 
these  precautions  in  his  shop. 

It  would  seem  to  be  not  only  the  duty  of,  but  good 
business  for,  the  interests  which  now  control  airplane 
manufacture  to  adopt  a  standardized  system  of  inspec- 

tion, and  to  create  a  force  of  inspectors  proportionate 
to  present  activities,  which  could  be  augmented  as  neces- 

sity arises. 
Unless  some  well-developed  and  uniform  method  of 

general  inspection  is  created  the  progress  of  the  air- 
plane as  an  aid  to  industry  and  civilization  will  be  nec- 

essarily retarded.  It  is  not  too  early  to  take  steps  to 
enforce  uniform  safety  of  methods  and  construction. 

Equipment  and  Maintenance  Factors  in  Cost 
Accounting  During  Transition  Period 

By  L.  AV.  ALWYN-SCHMIDT 

Careful  ivatchtng  of  prices  is  one  of  the  things 
that  will  have  to  be  constantly  kept  in  mind  by 
manufacturers  and  others,  but  especially  those 
among  them  ivho  are  transacting  their  business 
on  a  contract  basis.  And  now  that  the  race  for 
trade  is  to  be  renewed  with  keenness  it  would 
also  be  well  for  machine  builders  and  oivners 
to  take  into  their  calculation  the  incorrect  cost 

of  equipment  and  maintenance  charges  that  have 
so  long  and  with  so  many  been  the  sump  into 
which  their  profits  have  filtered. 

AMONG  the  problems  to  be  met  by  machine  shops 

*-•  during  the  transition  period  is  that  of  readjust- 
A.  JL  ing  prices.  People  will  think  that  now  that  the 
war  is  over  there  should  be  a  decline  in  prices,  and  the 

danger  is  that  the  machine  shops,  especially  those  en- 
gaged in  contract  work,  will  give  way  to  this  belief, 

which  would  result  in  a  general  downward  movement 
in  the  charges  for  job  work.  On  the  contrary,  however, 
there  has  never  been  a  period  of  our  industry  when 
conservative  cost  accounting  was  more  necessary  than 
now. 

The  usual  practice  in  contract  work  is  to  charge  on 
the  basis  of  material,  plus  labor,  plus  profit,  the  latter 
including  overhead,  depreciation,  maintenance,  selling 
cost  and  profit.  With  values  changing  as  frequently  as 
they  have  during  the  last  few  years,  and  as  they  will 
likely  continue  to  do,  the  danger  is  that  the  total  charge 
will  not  cover  the  shop  against  variations  in  overhead 
expense,  and  the  plant  will  have  to  be  operated  on  a 
too  narrow  profit  margin.  Few  machine  shops  know 
what  they  should  charge  as  profit,  having  no  itemized 
system  of  cost  accounting,  and  they  continue  from  year 
to  year  to  make  the  same  uniform  profit  charges,  which 
probably  is  the  principal  cause  why  many  of  them  are 
operated  at  a  loss. 

The  fault  seems  to  lie  in  making  a  general  and  uni- 
form charge  for  maintenance  and  depreciation  based 

on  the  purchase  price  of  the  equipment,  instead  of  on 
present-day  conditions.  This  practice  is  not  only  funda- 

mentally wrong  but  absolutely  dangerous  at  the  present 
time,  and  should  be  abolished. 

The  war  has  put  an  exceptional  strain  on  the  machine- 
tool  equipment.  Many  machine  shops  have  been  work- 

ing night  shifts,  making  the  tools  to  do  double  work. 
There  has  also  been  less  time  for  repair  and  maintenance 
work,  with  the  result  that  depreciation  has  been  more 
extensive  and  progressive.  It  must,  therefore,  be  ex- 

pected that  a  number  of  machines  are  not  working  at 
the  peak  of  efl[iciency  and  need  renewal  or  overhauling, 
a  matter  that  should  have  considerable  influence  on  the 
general  charge  policy  of  the  shops. 

The  Book  Value  of  Equipment 

Take,  for  instance,  a  modernly  equipped  machine  shop 
established  in  1912,  doing  a  normal  business  up  to 
1916  and  then  engaging  in  general  shop  work  as  a  sub- 

contractor on  Government  business.  Suppose  the  new 
equipment  of  this  shop  had  cost  $100,000  and  that  no 
additions  had  been  made  until  1917.  At  that  date  its 

equipment  would  have  depreciated  about  $30,000,  tak- 
ing an  average  of  6  per  cent,  per  year  as  a  safe  de- 

preciation factor.  If  this  shop  had  worked  night  shifts 
from  1917  until  the  end  of  the  present  year  its  deprecia- 

tion would  have  been  at  least  12  per  cent.,  which  would 
make  necessary  further  deductions  of  about  $24,000,  so 
that  the  book  value  of  the  equipment  would  stand  at 
$46,000  at  the  beginning  of  1919. 

There  would  be  still  some  life  left  in  the  equipment  at 
that  date,  but  the  day  when  it  would  have  to  be  renewed 
has  advanced  more  rapidly  than  under  normal  circum- 

stances. The  shop  that  has  failed  to  take  into  consid- 
eration this  uncontrovertible  fact  will  probably  lose  if 

it  continues  to  charge  for  its  services  at  the  current 
rate    of   depreciation    only,    and   there    is   even    doubt 
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whether  a  deduction  of  12  per  cent,  would  be  sufficiently 

large  to  offset  the  loss  in  efficiency. 
If  this  shop  has  bought  new  equipment  to  handle  the 

increased  volume  of  work  considerably  more  had  to  be 

paid  for  it,  and  its  purchase  remains  a  heavy  liability. 
What  is  the  actual  value  of  this  new  equipment  to  the 

machine  shop?  Is  it  the  price  paid  at  the  purchase? 

Is  it  the  price  at  which  it  can  be  purchased  now,  or  the 

price  at  which  it  might  be  purchased  in  the  future?  A 
correct  answer  to   these   questions   is   very   important. 

Readjusting  Equipment  for  New  Work 

•  In  the  general  readjustment  of  the  industry  the  first 

question  is  a  consideration  of  the  equipment  that  was 
bought,  for  doing  work  requiring  specially  constructed 
machinery.  The  industrial  history  of  two  previous 

wars — the  Boer  war  and  the  Russo-Japanese  war — 
shows  that  numbers  of  special-purpose  machines  were 
thrown  on  the  market  after  the  conclusion  of  peace. 

The  late  war  having  exceeded  all  others  with  respect  to 
the  magnitude  of  industrial  effort,  it  is  expected  that 

the  number  of  machines  that  have  outlived  their  use- 
fulness will  be  exceptionally  high.  Machines  costing 

thousands  of  dollars  will  be  sold  as  scrap,  and  it  is  hoped 

that  their  owners  have  provided  against  this  by  in- 
cluding their  price  in  the  yearly  expense,  so  that  this 

charge  may  be  written  off  without  a  big  loss.  Of  course 
there  may  be  a  market  for  some  of  these  machines  in 
arsenals  and  armament  plants,  but  the  opportunities 

for  disposing  of  them  in  this  manner  are  small  when 
compared  with  the  number  of  machines  becoming 
obsolete. 

Machines  that  have  become  unusable  in  first-class 
construction  work  and  those  that  have  seen  six  years  or 

more  of  service  might  still  do  work  in  shops  where  less 
speed  and  precision  are  required,  and  frequently  some 

of  them  may  be  sold  at  a  fair  price  in  the  second-hand 
market  or  may  find  a  ready  sale  in  smaller  shops  and 
in  foreign  countries. 

Revaluation  of  All  Equipment  Recommended 

Having  cleared  the  shop  of  dead  equipment  the  next 

procedure  is  the  revaluation  of  the  remaining  equip- 
ment. This  should  be  done  with  two  ideas  in  view, 

I  namely,  to  get  its  original  cost  price  less  depreciation, 

[and  to  get  its  present  purchase  price,  and  on  the  result 
of  the  second  will  depend  the  future  cost-charge  policy. 

Machine  equipment  costing  $100,000  in  1912  can  now 
hardly  be  bought  for  $200,000,  and  likely  this  tendency 

to  rise  will  continue.  Production  engineers  should  there- 
fore guard  against  it  when  evaluating  the  existing 

equipment.  The  cost  and  size  of  a  machine  shop  naturally 
influence  the  operation  co.st.  A  large  and  expensive 

equipment  not  used  to  full  capacity  tends  to  preclude 
competition  and  so  will   insufficient  equipment. 

It  would  be  a  technical  impossibility  to  compare  the 
work  done  on  new  tools  with  that  done  on  older  ones, 

but  it  is  absolutely  necessary  in  the  interest  of  correct 

cost  accounting  that  the  present  value  of  the  total  ma- 
chine equipment  should  be  known  so  as  to  form  a  basis 

for  depreciation. 
To  return  to  the  example  of  our  machine  shop.  After 

having  been  in  operation  for  six  years  it  now  has  an 
original  machine  equipment  valued  at  $46,000.  It  has 

provided  an  equipment-purchasing  fund  of  $54,000,  be- 

ing the  amount  set  aside  to  make  up  for  depreciation. 
If  no  new  equipment  has  been  purchased  since  the 
shop  began  to  operate  there  would  be  in  hand  for 
the  purpose  of  renewal  $54,000  and  $46,000,  which, 

theoretically  at  least,  is  the  value  of  the  ex- 
isting equipment.  To  buy  the  same  equipment  now, 

however,  would  require  at  least  $200,000,  which  shows 
that  the  shop  has  been  operating  at  a  loss  of  $100,000. 

If  the  equipment  had  been  revalued  from  year  to  year 
at  the  then  existing  prices,  and  depreciation  charged  on 
the  basis  of  the  values  for  which  the  machine  tools 

would  have  to  be  purchased,  a  more  satisfactory  result 
would  have  been  obtained.  Say  that  beginning  with 

1917  the  machine  equipment  had  been  booked  at  its 
1917  value,  the  account  would  have  stood  as  follows: 

Original  cost,  $100,000,  less  $30,000  depreciation  up  to 

the  end  of  1916;  book  value,  $70,000;  equipment  reval- 
ued at  the  then  purchase  prices,  $200,000;  depreciation 

for  1917  and  1918-  at  the  rate  of  12  per  cent.,  $48,000. 

The  shop  then  would  have  $78,000  in  cash  for  the  pur- 
chase of  additional  machinery  and  an  equipment  valued 

at  whatever  it  may  be  worth  at  the  beginning  of  1919. 

Charges  for  Depreciation 

In  other  words  the  charge  for  depreciation  of  ma- 
chine equipment  on  contract  work  should  not  have  been 

12  per  cent,  of  $100,000,  or  $12,000,  but  12  per  cent,  of 
$200,000,  the  real  value  to  date,  $24,000 ;  or  if  a  machine 
unit  cost  $5000  five  years  ago  it  would  now  have  a  book 

value  of  $3500,  taking  the  rate  of  depreciation  at  6 
per  cent.  To  purchase  the  same  machine  today  would 
probably  cost  $10,000,  and  therefore  the  charges  against 
it  would  be  not  $300  a  year  but  $600,  the  depreciation 
on  its  present-day   repurchase  value. 

Withou*"  considering  accidents  depreciation  is  a  grad- 
ual process,  but  it  is  different  with  maintaining  an 

equipment,  which  is  influenced  not  only  by  loss  of  ef- 

I'iciency  but  by  the  price  of  general  supplies  required 
for  maintenance,  to  which  might  be  added  the  higher 
cost  of  labor.  A  shop  that  expended  $7200  for  general 
maintenance  in  1916  had  to  pay  nearly  $12,000  last 

year,  and  if  it  has  followed  the  custom  of  charging  a 
uniform  amount  for  maintenance  based  on  the  average 

of  the  preceding  years  or,  as  it  is  also  done,  correspond- 
ing with  the  general  depreciation  of  the  equipment,  it 

would  be  several  thousand  dollars  out  of  pocket. 

As  it  is  impossible  to  apportion  to  each  job  the  exact 
amount  spent  for  maintenance  during  its  making,  and 
as  it  would  also  be  unfair  to  the  customer  to  do  so,  how 

may  this  best  be  done? 

How  Can  Each  Job  Be  Apportioned? 

Several  methods  have  been  proposed  by  accounting 

experts,  but  none  of  them  is  absolutely  reliable,  while 

most  suffer  from  inability  of  application  to  actual  condi- 
tions. The  following,  however,  seems  to  be  a  good  plan, 

and  its  adoption  will  at  least  remove  the  danger  of 
undercharging  due  to  lack  of  information  about  the 

specific  cost.  Establish  clearly  what  charges,  such  as 

labor,  repair  work,  supplies,  renewal  of  minor  parts, 
are  properly  attributable  to  maintenance.  These  enter 
under  maintenance,  and  draw  the  average  expense 
of  the  last  three  months  and  use  the  result  as  the  basis 

for  estimating  the  gross  of  shop  expense  for  the  com- 

ing month.     This  method   requires,  of  course,  the  an- 
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alytical  cost-accounting   system,   which   fortunately   is 
now  found  in  most  machine  shops. 

Never  was  there  a  time  when  careful  expense  ac- 
counting is  more  essential  to  the  efficient  and  profitable 

operation  of  a  machine  shop  than  today,  and  the  shop 
that  is  not  well  informed  about  its  financial  position 
stands  in  danger  of  incurring  heavy  losses,  if  not 
failure. 

Readjustment  in  Different  Sections- 
Editorial  Correspondence 

It  seems  to  be  generally  believed  that  the  automobile 

and  motor-truck  industry  will  be  the  first  to  get  back 
to  a  normal  basis.  There  is,  however,  a  tendency  to 
hold  back  orders  for  materials  because  of  the  belief 

that  they  are  being  held  at  abnormally  high  prices, 
hence  orders  for  forgings  and  other  parts  are  not  as 
extensive  as  they  might  be. 

One  of  the  best-known  truck  builders  has,  neverthe- 
le.ss,  gone  right  on  with  his  program;  has  ordered 

materials  for  six  to  eight  months'  use,  obtaining  a 
reduction  of  approximately  10  per  cent,  from  prevailing 
prices;  has  guaranteed  his  men  that  no  reduction  will 

be  made  in  wages  and  is  planning  for  a  big  year's 
business.  Others  are  following  suit,  especially  the  large 
builders,  which  again  brings  up  the  question  of  survival 
of  the  fittest  in  the  automotive  industry  as  in  all  others. 
There  are  about  .300  builders  of  motor  trucks  and  there 

is  market  for  probably  150,000  trucks,  or  an  average  of 
500  trucks  per  company,  which  means  that  there  is  room 
enough  for  10  or  12  large  concerns  and  that  the  rest 
are  pretty  sure  to  have  hard  sledding  in  the  next  few 
years. 

This  condition,  however,  does  not  apply  to  the  ma- 
chine-tool industry  and  must  not  be  so  construed,  as 

the  variety  of  machine  tools  necessary  makes  it  a  very 
different  proposition.  And  we  must  never  overlook  the 
fact  that  the  machine  tool  is  the  basic  machine,  or  im- 

plement, of  all  industries;  all  other  industries  are  but 
the  product  of  the  machine  tool. 

Those  industries  that  were  reequipped  to  manufac- 
ture other  products  besides  their  own,  as  for  example, 

the  automobile  shops  that  changed  over  to  airplane- 
engine  work,  are  now  going  through  complete  read- 

justment. The  machinery  installed  by  the  Aircraft 
Production  Board  is  being  appraised  and  either  sold 
to  the  shop  it  is  installed  in  or  removed  for  disposal 
elsewhere.  Some  of  the  officers  in  charge  have  ap- 

proved, in  some  cases,  offers  of  60  per  cent,  of  the  list 
price  for  machines  that  have  not  been  taken  out  of 
their  original  crates,  but  this  has  been  disapproved 
in  Washington,  as  it  should  be,  and  a  better  price  is 
to  be  obtained.  This  is  not  so  much  to  prevent  the 
concerns  interested  from  getting  machines  at  a  low  rato 
as  it  is  to  forestall  any  serious  break  in  the  market 
price  of  machine  tools. 

There  is  no  doubt  that  some  of  the  shops  that 

patriotically  went  into  war  work  had  a  careful  eye 
on  the  future  by  selecting  so  far  as  possible  the  best 
equipment  for  their  needs  on  standard  product.  This 
was  good  business,  and  they  should  be  perfectly  willing 

to  pay  a  fair  price  for  it.  But  even  if  we  (the  Gov- 
ernment) do  not  get  back  all  that  we  should  on  all  the 

tools  we  can   console  ourselves  somewhat  by  the   fact 

that  whatever  improved  equipment  goes  into  the  shops 

adds  to  the  nation's  assets  as  a  manufacturing  com- 
petitor of  the  rest  of  the  world  and  that  we  can  get  back 

in  taxes  of  various  forms  whatever  rightfully  belongs 
to  us  as  a  whole.  The  main  thing  is  to  get  to  work 
and  absorb  the  unemployed  labor  that  is  daily  increasing 
in  many  localities. 

In  this  connection  some  of  the  best-posted  men  in 
the  manufacturing  line  are  keen  for  a  program  that 

will  act  as  an  insurance  policy  for  the  future — not  to 
pile  up  armament,  but  to  retain  our  capacity  for  pro- 

duction and  have  it  ready  at  a  moment's  notice.  To 
be  concrete,  this  means  to  slush  and  store  all  special 
machinery,  tools  and  fixtures  for  guns,  shells,  fuses, 
etc.,  preferably  near  the  plants  where  they  were  used 
or  in  some  place  where  they  could  be  taken  out  and 
put  to  work  at  short  notice.  Mbst  of  this  is  already 
the  property  of  the  Government  and  the  rest  has  been 
paid  for  in  overhead  charges  on  the  first  order  if  the 
manager  knew  how  to  charge  costs. 
With  this  machinery,  etc.,  properly  protected  and 

stored  we  should  be  able  to  begin  actual  work  on  155- 
mm.  guns  in  a  few  weeks  after  the  necessity  arose 
instead  of  waiting  months  for  the  machinery  to  be  built. 
These  machines,  tools  and  fixtures  have  only  a  scrap 
value  in  the  commercial  world  of  machinery,  and  they 
should  not  be  allowed  to  go  to  waste  at  this  time.  Later 
if  the  permanent  peace  of  the  world  is  assured,  as 
we  all  hope,  they  can  be  melted  up  into  the  proverbial 
plowshares,  but  for  the  present  it  seems  wise  to  hold 
them  in  readiness  for  any  emergency  that  might  arise. 

It  is  also  advocated  that  some  of  the  war  program 

be  completed  for  the  same  reason.  A  case  in  point  is 
that  of  the  tanks  that  were  being  built  when  the 
armistice  was  signed.  There  is  no  doubt  as  to  the 
tank  having  become  a  great  factor  in  many  military 

operations,  and  even  peacefully  inclined  engineers  are 
advocating  the  completion  of  say  a  thousand  of  the 
large  40-ton  tanks,  which  are  in  reality  land  battleships, 
and  an  equal  number  of  the  small  tanks,  or  whippets. 

These,  it  is  suggested,  might  be  stored  in  suitable 

garages,  or  whatever  they  may  be  called,  along  the 

Mexican  border  just  as  reminders  that  invasion  or  raids 

by  outlaws  or  others  might  not  be  healthy  for  the 
raiders.  Furthermore  it  should  help  considerably  to 

stabilize  busine*  in  these  lines.  We  all  want  to  save 

every  dollar  possible  on  the  expenditure  for  and  about 

war,  but  we  must  all  deprecate  the  attempt  to  make 

a  showing  for  political  purposes.  It  is  sometimes 

cheaper  to  spend  money  than  to  pay  the  cost  of  not 

spending  it  later. 

Square  Stock  in  Three- J  awed  Chuck By  E.  Kern 

A  good  way  to  hold  short  pieces  of  square  stock 

in  a  three-jawed  chuck  when  no  two-  or  four-jawed 
chuck  is  available  is  to  bore  out  a  bushing  to  a  diameter 

just  large  enough  to  allow  the  square  piece  to  be  pushed 

in  and  then  split  the  bushing  lengthwise  with  a  hack- 

saw. 
Being  careful  to  put  the  bushing  back  in  the  same 

position  it  occupied  when  being  bored,  pressure  on  the 

chuck  jaws  will  hold  the  square  stock  quite  firmly  and 

fairly  true. 
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SHOP  EQUIPMENT  NEWS -Edited  by 

Stanley  M.Baniietd 

"Flexco"  Lamp  Guard  With 
Split  Handle 

The  Flexible  Steel  Lacing  Co.,  Chicago,  111.,  has  re- 

cently placed  on  the  market  the  "Flexco"  split-handle 
lamp  guard  shown  in  the  illustration.  This  device  has 
been  made  to  fill  a  demand  for  a  substantial  handle 

guard  that  does  not  have  to  be  wired.  The  halves  of 

the  guard,  including  the  handle  itself,  open  wide  from 

on  the  market  by  Kell,  Hock  &  Co.,  354  Mulberry  St., 
Newark,  N.  J.  The  centers  are  made  in  three  sizes, 
with  Nos.  2,  3  and  4  Morse  taper  shanks  and  are 

regularly  supplied  with  60-deg.  centers,  but  special 
centers  of  various  tj'pes  can  be  furnished  if  desired. 
Each  center  is  mounted  on  two  annular  ball  bearings, 

while  end  thrust  is  taken  by  a  ball  thrust  bearing. 
The  construction  is  such  that  no  chips  or  dirt  of  any 

kind  can  enter  the  bearings.  Two  oil  holes  are  pro- 
vided, which  are  of  such  size  as  to  contain  an  amount  of 

lubricant  sufficient  for  a  month  or  more  of  use. 

Kent  Metal  Shop  Table 
The  Kent  Machine  6o.,  Kent,  Ohio,  has  recently 

placed  on  the  market  the  all-metal  shop  table  shovni, 
which  will  be  found  useful  for  holding  tools,  fixtures, 
arbors,   jigs,    etc.,    in    connection    with    machine   work. 

■  !'l.li;XCO"     SI'LIT-JIAXDU-:     LAiU"     GL'ARD 

the  hinge  at  the  end  of  the  guard  and  can  be  instantly 

closed  and  locked  around  any  socket  at  the  end  of  an 
extension  cord,  the  cord  itself  running  through  grooves 
in  the  sections  of  the  handle.  The  hinge  pin  is  located 
in  the  end  of  the  guard  and  can  be  equipped  with  a 

hook  for  hanging  up  the  complete  device  if  this  is 
desired. 

Kell,  Hock  Bali-Bearing  Centers 
The  illustration  shows  one  of  a  line  of  "Alive"  ball- 

hearing  tailstock  centers  that  have  recently  been  placed 

KI:LL,     HfX'K     l.ALL-BEARI.VO     TAILSTOCK     OE.VTKU KENT   ALL-METAI,   SHOP   TABLE 
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The  base  consists  of  a  three-footed  casting,  which  in- 
isures  steadine.ss  on  uneven  floors.  The  base  holds  the 
central  column,  at  the  top  of  which  is  secured  a  fixed 
table  24  in.  square  and  33  in.  from  the  floor.  The  lower 
table  is  adjustable  on  the  column  and  may  be  placed  at 
any  height,  as  most  convenient,  and  if  desired  a  third 
table  can  be  placed  on  the  column  as  well.  The  weight 
of  the  device  with  two  tables  is  approximately  175  lb. 

Simmons  Open-Side  42-1  n.  Planing 
Machine 

The  42  X  42-in  by  12-ft.  heavy-duty,  open-side  plan- 
ning machine  illustrated  is  being  manufactured  by  the 

Simmons  Machine  Co.,  Inc., 

Albany,  N.  Y.  It  will  actu- 
ally handle  work  slightly 

larger  than  its  rated  capacity, 
the  exact  size  of  work  being 
42  in.  wide,  46  in.  under  the 

cross-rail,  and  13  ft.  long. 
The  bed  is  made  extra  deep 
and  is  braced  with  box-girder 
ties  placed  at  short  intervals 
and  inclosed  to  prevent  chips 
falling  through.     The  tracks, 

or  ways,  are  of  extra  length  and  are  self-oiling.  The 
table  is  of  hollow,  double-deck  section  type  with  cross- 
ribs  to  insure  stiffness.  Three  T-slots  are  provided, 
the  center  one  extending  the  entire  length  of  the  table. 
Stake  holes  are  also  provided,  and  the  chip  pockets  at 
each  end  are  deep. 

The  housing  is  of  box-section  type  with  reinforcing 
ribs  on  the  inside.  It  is  locked  to  the  cheek  piece  on 
the  bed  and  is  securely  bolted  with  turned  bolts  in 

reamed  holes.  The  cross-rail  is  supported  by  a  heavy 
brace  of  box  section  and  is  locked  and  bolted  in  position 
to  resist  the  stresses  set  up  by  heavy  cuts.  Both  the 
cross-rail  and  brace  have  a  long  contact  on  the  housing 
in  order  to  reduce  vibration.  Power  is  used  for  raising 

or  lowering  the  cross-rail. 
Two  heads  are  used,  one  on  the  cross-rail  and  one 

on  the  upright  housing.  All  sliding  parts  are  fitted 
with  adjustable  gibs  to  permit  taking  up  wear,  and  all 
nuts  are  securely  locked  and  bolted  to  the  moving  parts. 
The  feeds  are  driven  directly  from  the  main  driving 
shaft  and  its  action  is  positive  and  not  dependent  upon 
the  close  adjustment  of  friction  surfaces.  The  friction 
feature  is  used  only  to  engage  the  pawl  that  drives  the 
feed.  The  feeds  are  regulated  by  the  adjustment  of  a 
sliding  block  in  a  slotted  faceplate,  this  adjustment 
being  possible  while  the  machine  is  in  motion.  The 
Slotted  faceplate  permits  the  feed  to  be  made  at  either 
the  beginning  or  completion  of  the  cut  as  is  desirable 
to  suit  the  work  at  hand. 

The  drive  is  through  spiral  gearing.  The  rack  and 
pinion  are  of  gray  iron,  while  the  pinion  is  of  steel. 
The  bearings  for  the  pinion  driving  shaft  arc  bronze 
bushed  and  provided  with  suitable  oil  cups.  The  take-up 
key  for  the  end  thrust  is  placed  on  the  outside  of  the 
bed,  and  adjustments  can  be  made  while  the  machine 
is  in  operation.  On  the  belt-driven  machine  the  belts 
can  be  shifted  from  either  side  and  can  be  locked  on 
the  two  loose  pulleys,  trip  dogs  being  fitted  with  latches 

SIMMONS    HK.WV-DUTY    42    x    42-IX.    OPE.V-SIDE    PL.\XIXO  M.XCHTNE 

that  can  be  raised  with  the  finger.  Motor  drive  can 
also  be  furnished  if  desired,  a  reversing  motor  being 
used;  also  the  cross-rail  can  be  furnished  with  two 
heads  and  the  bed  may  be  built  in  any  length. 

A  Graduating  Tool 
By  N.  Renwick 
I>iIligo\v.    X.  S.   W. 

Desiring  to  make  a  protractor  and  having  no  means  of 
graduating  it  I  devised  the  tool  here  illustrated,  which 
did  the  work  with  a  fair  degree  of  accuracy. 

The  body  is  made  of  ;;-in.  drill  rod  3i  in.  long  filed  to 
a  chisel  shape  and  tempered.  A  piece  of  ground  stock 

,'..  in.  thick  by  2  in.  long,  hardened  and  drawn  to  a 
spring  temper  all  over,  is  attached  to  the  body  as  shown. 
A  screw  i  in.  in  diameter  is  used  to  adjust  it  to  what- 

ever size  is  required. 
To  use,  find  the  distance  between  each  graduation  on 

the  article  to  be  marked,  say  0.031   in.  as  in  my  case. 

^^^sS 

GHAI)U.\TIXG   TOOL 

Tlien  with  a  piece  of  drill  rod  0.031  in.  in  diameter  ad- 
just the  cutting  edges  of  the  tool  till  the  rod  just  fits 

between  them,  thus  giving  the  exact  width  of  each 
graduation.  Next  find  the  starting  point  on  the  job  and 
mark  it  with  a  sharp  small  chisel.  Put  the  adjustable 
edge  of  the  tool  in  this  mark  and  tap  the  tool  with  a 
hammer  till  as  deep  an  impression  as  desired  is  left. 
Repeat  this  operation  until  the  job  is  finished. 
When  sharpening  the  tool  always  grind  on  the  out- 

side, as  the  inside  should  be  left  as  nearly  parallel  as 

possible  for  setting. 
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A  motor-truck  manufacturing  plant 
with  an  annual  capacity  of  5000  trucks 
will  be  erected  in  Canada  by  the  Re- 

public Motor  Truck  Co.,  Alma,  Mich. 

The  Fulton  Motor  Truck  Co.  has  de- 
cided to  enlarge  its  plant  at  Farming- 

dale,  L.  I.,  to  greatly  increase  the  out- 
put of   IJ-ton    trucks   during    1919. 

The  Croix  de  Guerre  was  awarded  by 

the  French  government  for  distin- 
guished service  to  French  motor  trans- 

port. One  of  the  units  operated  more 
than  2500  motor  trucks  built  by  the 
White  company,  Cleveland,  Ohio. 

Up  to  Nov.  11,  1918,  approximately 
174,000,000  board  feet  of  spruce  and 
fir  had  been  produced  by  the  spruce- 
production  personnel  of  the  United 
States  Army,  which  consists  of  18,305 
officers,  enlisted  men  and  civilians. 

In  the  months  between  July  and  Octo- 
ber, 1918,  when  the  weather  conditions 

wfre  the  most  favorable  for  aviation, 
in  \1  flying  days  207  trips  were  made 
across  the  English  Channel.  The  mile- 

age traversed  was  8085  and  1843  pas- 
sengers were  carried  in  these  flights. 

The  Studebaker  Corporation's  pro- 
duction plans  for  the  current  year  call 

for  an  output  of  40,000  cars.  The  com- 
pany closed  a  contract  with  the  Strom- 

berg  Carburetor  Co.,  by  which  the  Stu- 
debaker Corporation  adopts  the  Strom- 

berg  carburetor  as  the  regular  equip- 
ment on  its  passenger  cars. 

The  manufacturing  of  a  rubber  sub- 
stitute from  raw  material  found  in 

Norway  is  the  monopoly  of  a  company 
in  Christiania,  Norway.  It  is  said  that 
the  manufacturing  of  this  substitute 
has  been  tried  for  many  years  and  is 
expected  to  be  of  great  importance  to 
rubber  consumers,  as  it  costs  not  more 
than  a  fraction  of  the  price  of  real  rub- 

ber. The  company  was  incorporated 
with  a  capital  of  $576,000. 

1'he  Daily  Telegraph,  London,  re- 
ports that  a  gigantic  airplane  designed 

and  built  by  Caproni  and  in  which  it 

is  '^itended  to  fly  from  Italy  to  Amer- ica is  nearly  finished.  The  machine  is 
a  tiiplane  of  3000  hp.,  with  ample  ac- 

commodation for  a  number  of  passen- 
gen.  The  proposed  flying  route  is 
Ital; '-Cadiz- Azores  (islands)  and  thence 
to  the  American  coast,  landing  near 
Wajhington,  D.  C. 

The  Government  of  India  has  lifted 
the  import  restrictions  on  motor  trucks, 
chassis,  accessories  and  other  automo- 

tive products. 

The  $68,000,000  raised  by  bond  issue 
passed  in  November  is  now  available  in 
the  State  Treasury  for  highway  im- 

provement in  Illinois  next  spring.  For 
first  improvement  the  following  roads 
are  designated  by  the  Illinois  State 
Chief  Highway  Engineer:  The  Lincoln 
Highway,  the  Chicago-to-Springfield 
section  of  the  Dixie  Highway  and  the 
Chicago-Wisconsin  Highway.  Nearly 
$6,000,000  is  available  for  work  on  these 
three  roads. 

According  to  a  ruling  of  the  Treas- 
ury Department  under  the  provisions 

of  the  present  war  revenue  bill  only 
those  exported  motor  trucks  are  tax- 

able which  were  sold  to  domestic  con- 
cerns and  subsequently  exported  at  the 

instance  of  the  buyer.  On  motor  trucks 
sold  by  the  manufacturers  on  a  direct 
export  order  the  tax  cannot  be  collected. 

At  the  University  of  Washington, 
Seattle,  a  wind  tunnel  of  the  type  used 
by  the  National  Physics  Laboratory, 
England,  has  recently  been  installed 
and  will  be  used  to  give  students  train- 

ing in  aeronautical  investigation  and 
research.  The  tunnel  is  4  x  4  ft.  and 
the  wind  is  drawn  into  the  tunnel  by  a 
low-pitch  air  screw  with  four  blades  9 
ft.  in  diameter.  The  entrance  of  the 
tunnel  consists  of  a  nest  of  256  pipes 
2  J  in.  in  diameter.  The  weighing  spin- 

dle is  of  the  same  design  as  the  one 
used  by  the  Curtiss  Airplane  and  Motor 
Corporation,  Buffalo,  N.  Y. 

During  the  war  two  attempts  were 
made  to  replace  fabric  as  an  airplane- 
wing  covering  by  using  in  one  case 
wood  veneer  and  in  the  other  cellulose- 
acetate  sheets.  The  National  Advisory 
Committee  for  Aeronautics  had  made 

sand-loading  and  other  tests  on  an  ex- 
perimental plane  using  veneer  for  wing 

covering,  and  it  was  found  that  the  in- 
ternal drift  wires  may  be  eliminated  in 

this  kind  of  construction  and  the  same 

weight  per  square  foot  of  service  ob- 
tained as  in  the  ordinary  wing.  The 

use  of  cellulose-acetate  sheets  for  wing 
covering  was  a  foreign  experiment  and 
it  was  asserted  that  at  a  height  of  a 
few  thousand  feet  the  machine  was 
almost  invisible.  A  further  advantage 
was  that  the  field  of  vision  of  the 

operator  was  much  increased.  Cellu- 
lose-acetate sheets  in  a  thickness  of 

10/1000  of  an  inch  have  the  same 
strength  as  the  ordinary  fabric  wing 
cover    and    weigh    only    a    little    more 

tiian  most  doped  fabrics  as  the  weight 
of  a  square  yard  of  cellulose  sheet  is 
about  9  oz.  The  chief  difficulty  in  us- 

ing them  is  that  a  tear  once  started 
spreads  very  rapidly.  This  difficulty 
was  remedied  by  reinforcing  the  trans- 

parent sheet  by  means  of  a  fabric 
such  as  loosely  woven  silk.  A  wing  of 
this  sort  would  be  waterproof,  air- 
proof  and  noninflammable  and  would 
give  no  trouble  from  stripping  or  peel- 

ing. There  seems  to  be  no  doubt  that 
if  it  can  be  obtained  In  the  proper 
weight  and  strength  it  will  prove  to  be 
a  very  good  wing  covering. 

The  kerosene-burning  tractor  is 
credited  with  being  a  big  factor  in  rais- 

ing kerosene  prices.  Ordinary  kero- 
sene is  now  17  ̂ c.  a  gallon  against 

141,'ic.  in  August,  1918;  best  grade 
kerosene  is  now  quoted  at  20V&C.  a 
gallon  compared  with  gasoline  at  26c. 

At  present  the  country's  reserve  stock 
of  kerosene  is  said  to  be  considerably 
below  normal.  Production  was  higher 
this  year  than  last,  being  1,329,410,679 
gal.  up  to  Oct.  1,  1918,  against  1,226,- 
118,996  gal.  for  the  first  nine  months 
of  1917.  The  increase  in  demand,  how- 
ever,  has  been  much  greater  than  the 
increase  in  production. 

Dirt  is  one  of  the  worst  enemies  of 

an  internal-combustion  engine.  P.  T. 
Dasey,  sales  and  research  engineer  of 
the  Buda  company,  tells  of  an  engine 
of  a  5-ton  truck  in  which  six  sets  of 
bearings  had  been  burned  out  in  six 
weeks.  The  owner  of  the  truck  stated 

that  the  engine  was  defective.  An  ex- 
amination of  the  crankcase  showed 

that  the  oil  contained  6  oz.  of  sand, 
in  addition  to  4  in.  of  mud  at  the  bot- 

tom of  the  case.  Further  investigation 
showed  that  the  owner,  who  was  a  con- 

tractor, used  his  truck  for  hauling 
crushed  stone,  which  worked  into  the 

engine. 

Mrs.  Louis  Bennett,  mother  of  Lieut. 
Louis  Bennett,  who  lost  his  life  in  an 
air  battle,  has  offered  to  the  Aero  Club 
of  America  $500  to  be  awarded  as  a 

prize  or  prizes  in  a  parachute  compe- 
tition. The  Aero  Club  of  America,  ac- 
cepting the  offer,  has  appointed  a  com- 

mittee of  experts  to  draw  up  the  rules 

and  regulations  for  the  contest.  Dur- 
ing the  war  a  large  number  of  para- 

chutes have  been  evolved,  from  which 

two  types,  the  Goodyear  company's  and 
L.  B.  Sperry's,  had  given  excellent 
results.  The  competition  will  be  in- 

ternational in  character  and  will  afford 

a  thorough  test  of  every  kind  of  para» 

"hute. 
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Sparks  /?o7/z  ̂ he 
One  Million  Homes  Needed 

in  the  United  States 
Shortage  Made  Known  by  Representa- 

tives of  Building  and  Loan  Asso- 
ciations  in   Conference 

Twenty-five  representatives  of  build- 
ing and  loan  associations  from  almost 

every  section  of  the  United  States  in 
a  recent  conference  in  Washington  for- 

mulated the  following  statement  on 
building  conditions: 

"In  normal  times,  under  normal  con- 
ditions, it  required  the  building  of 

about  600,000  homes  a  year  to  meet 
the  normal  growth  of  the  country  and 
replace  thf  losses  occasioned  by  fire 
and  other  destructive  agencies.  For 
the  past  two  years,  owing  to  causes 
growing  out  of  the  world  war,  this 
normal  construction  of  homes  has  been 

lack  of  which  has  hampered  building 
for  the  past  two  years.  The  removal 
of  restrictions  on  the  use  of  material 
and  on  transportation,  which  largely 
contributed  to  block  home  construction, 
\vill  make  the  resumption  of  home 

building  possible." The  Division  of  Public  Works  and 
Construction  Development,  Information 
and  Education  Service,  Department  of 
Labor,  is  now  working  with  the  build- 

ing and  loan  interests  endeavoring  to 
find  a  way  to  make  liquid  the  associa- 

tions' assets  to  the  end  that  more  money 
may  be  available  for  loans. 

He  4:  4: 

Old  Roads  of  France  Ruined 
The  highways  of  France  have  always 

been  so  famous  everywhere  for  their 
high  quality  that  it  seems  hard  to 
realize  that  French  highway  engineers 

Southern  Machinery  Dealers 
To  Meet  at  New  Orleans 

The  eighteenth  annual  convention  of 
the  Southern  Supply  and  Machinery 
Dealers'  Association  will  be  held  in  the 
Grunewald  Hotel,  New  Orleans,  Apr. 
7-9.  During  the  same  week,  beginning 
Tuesday,  the  Southern  Hardware  Job- 

bers' Association  will  meet  in  the  St. 
Charles  Hotel,  New  Orleans  which 

will  enable  these  two  jobbers'  organ- 
izations doing  business  in  the  South 

to  hold  several  joint  sessions,  in  which 
trade  problems  peculiar  to  the  South  in 
the  machinery  and  hardware  lines  can 
be  discussed.  Invitations  have  been 
extended  to  the  American  Supply  and 

Machinery  Manufacturers'  Association 
to  meet  jointly  with  the  former,  and  as 
usual  the  National  Hardware  .Associa- 

tion will  hold  a  meeting  with  the  South- 

Cranes  at  the  Big  Hog  Island  Shipyard 
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practically  suspended.  What  housing 
construction  has  been  accomplished  has 
been  for  the  major  part  that  which  was 
demanded  to  meet  war  conditions. 
Shortage  of  labor  and  restrictions  on 
building  material   stopped  the  work. 

"At  this  time  there  is  a  shortage  of 
nearly  a  million  homes,  to  which  must 
be  added  the  normal  requirements  of 
the  year  just  opening.  Most  of  the 
shortage  has  not  been  abandoned,  but 
has  been  merely  wholly  postponed  and 
the  pressure  to  inaugurate  and  com- 

plete this  delayed  construction  will  be 
felt  as  soon  as  climatic  conditions 
make  such  work  feasible. 

"The  demobilization  of  the  military 
and  naval  forces  now  in  progress  and 
the  release  of  workmen  from  shipbuild- 

ing and  munition  plants  and  other  war 
industries   will    furnish    the    labor    the 

should  come  to  us  for  advice  on  perma- 
nent pavements.  The  wear  and  tear 

of  the  heavy  trucking  incident  to  the 
moving  of  the  vast  quantities  of  mili- 

tary material  have  ruined  the  old  roads 
and  made  clear  that  some  better  sur- 

face must  be  adopted  for  the  future 
with  its  ever-increasing  volume  of  com- 

mercial motor  travel.  The  same  diffi- 
culty is  apparent  in  England  where  it 

is  estimated  that  fifty  million  dollars 
must  be  spent  to  return  the  highways 
to  their  condition  of  1914. 

*     *     * 
To  Hold  Tractor  Show 

The  fourth  annual  National  Tractor 
Show  wfill  be  held  in  Kansas  City  Feb. 
24  to  Mar.  1  under  the  direction  of  the 
Kansas  City  Tractor  Club,  of  which  Guy 
H.  Hall  is  secretary. 

ern  Hardware  Jobbers.  The  National 

Supply  and  Machinery  Dealers'  -Asso- ciation has  also  been  invited. 

*     *     * 

Opens  Polish  Industrial  Bureau 
The  Commercial  and  Industrial  Bu- 

reau of  the  Polish  National  Depart- 
ment has  opened  offices  at  33  West 

42nd  St.,  New  York,  the  object  being 
to  start  commercial  connections  be- 

tween the  United  States  and  Poland 
and  to  collect  all  data  and  information 
which  should  form  a  basis  for  the 
work  of  the  future  official  Polish  com- 

mercial agencies  in  this  country  and 
to  facilitate  mutual  economic  relations. 
All  information  concerning  trade  con- 

ditions and  business  possibilities  in 
Poland  will  be  taken  care  of  by  this 

department. 
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Civil  Engineers  Return 
From  Paris 

The  delegation  of  the  American  So- 
ciety of  Civil  Engineers  together  with 

representatives  of  the  other  three  na- 
tional engineering  societies  has  re- 
turned from  the  joint  engineering  con- 

gress, held  in  Paris.  An  informal  re- 
port of  the  work  of  the  congress  was 

made  to  a  meeting  of  the  four  societies 

at  the  Engineering  Societies'  Building, 
New  York,  on  Feb.  10.  The  recon- 

struction problems  before  the  French 
government,  most  of  which  are  of  a 
civil-engineering  nature,  and  the  plans 
for  attacking  them,  were  discussed. 

*  *     * 

National  Foreign  Trade  Council  to 
Meet  in  Chicago 

The  annual  meeting  of  the  Na- 
tional Foreign  Trade  Council  will 

take  place  at  Chicago  on  Apr.  ZC, 
25  and  26.  A  large  committee  on 
arrangements  has  been  formed  to 
provide  adequate  accommodations  and 
suitable  entertainment  for  the  dele- 

gates to  the  convention.  John  J. 
Arnold,  vice  president  of  the  First 
National  Bank,  Chicago,  is  chairman  of 
the  committee,  and  the  other  members 

include  labor  leadei's,  bankers  and 
prominent  industrial  and  commercial 
men.  R.  H.  Aishton,  Northwestern 
regional  director  at  Chicago,  is  a  mem- 

ber of  this  body. 
:V  :!e  * 

Tractors  Needed  in  Greece 
Greece  is  suffering  from  a  shortage 

of  agricultural  machinery,  particulai'ly 
tractors.  The  government  has  just 
placed  an  order  with  an  American  com- 

pany for  15  motor  plows  and  200  trac- 
tors fully  equipped  with  plow,  harrow, 

hoe  and  thresher.  Greece  cultivates 

more  than  1,300,000  hectares  (1  hec- 
tare equals  2.47  acres)  of  land  and  has 

at  its  disposal  only  160  threshers,  1200 
reapers,  100,000  plows  and  no  tractors. 

*  *     * 

Moves  to  More  Extensive 

Quarters 
The  Professional  and  Special  Sec- 

tion of  the  United  States  Employment 
Service,  formerly  located  at  239  South 
La  Salle  St.,  has  removed  to  new  and 
more  extensive  quarters  at  63  East 
Adams  St.,  Chicago.  This  section, 
formerly  known  as  the  Division  of  En- 

gineering, will  enlarge  its  service  to 
include  all  kinds  of  professional  and 
technical  men  and  women. 

During  the  war  this  section  did  much 
work  in  placing  engineers  and  technical 
men  in  various  branches  of  the  Govern- 

ment. Now  its  activities  will  be  di- 
rected toward  reconstruction  and  peace 

needs.  It  will  serve  employer  and 
registrant  alike  and  will  strive  to  place 

the  best  man  in  the  place  where  he  is 
most  needed.  No  charge  is  made  for 
this  service. 

Engineers  and  professional  men  and 
women  desiring  the  services  of  the  Pro- 

fessional Section  are  requested  to  write 
to  the  foregoing  address  for  registra- 

tion blanks.  In  order  to  obtain  quick 
service  applicants  are  advised  to  com- 

municate with  the  branch  of  the  pro- 
fessional service  which  has  jurisdiction 

over  their  district.  Those  living  in 
Illinois,  Indiana,  Iowa  and  surrounding 
territory  should  register  with  the  Chi- 

cago office. *     *     * 

Money  in  Circulation 
Money  in  circulation  at  the  beginning 

of  January  totaled  $5,951,000,000  com- 
pared with  $5,944,000,000  the  month  be- 

fore and  $5,120,000,000  a  year  ago.  The 

Bureau  of  Standards  Takes 

Up  Safety  Codes 
Aims  to  Include  Every  Trade  and  Oc- 

cupation to  Prevent  Industrial 
Accidents 

Investigations  which  may  require  two 
years  or  more  for  their  completion  have 
been  put  under  way  by  the  Bureau  of 
Standards,  Department  of  Commerce, 
and  the  Working  Conditions  Service, 
Department  of  Labor,  in  order  to  es- 

tablish a  series  of  industrial-safety 
codes  for  the  protection  of  workmen 
from  injury  and  to  unify  safety  work 
throughout  the  country. 

At  present  there  is  little  uniformity 
in  the  safety  codes  of  the  various  states, 
although  working  conditions  for  the 
same  industry  may  be  practically  iden- 
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population  of  the  United  States  is  esti- 
mated at  106,733,000  compared  with 

105,006,000  a  year  ago,  making  the 
money  circulation  per  capita  $55.76 
compared  with  $56.23  a  month  ago  and 
$48.76  a  year  ago.  The  general  stock 
of  money  in  the  United  States  is  $7,781,- 
000   compared   with    $6,256,000   a    year 

ago. *     *     * 

U.  S.  Chamber  of  Commerce  Will 
Convene  at  St.  Louis 

The  seventh  annual  convention  of  the 
United  States  Chamber  of  Commerce 
will  be  held  at  St.  Louis  the  week  of 
Apr.  28,  according  to  Paul  V.  Bunn, 
secretary  of  the  St.  Louis  Chamber  of 
Commerce.  It  is  expected  that  3000 
delegates  will  attend.  Headquarters 
and  probably  sectional  meetings  will  be 
held  at  the  Hotel  Statler,  but  the  gen- 

eral meetings  will  be  conducted  at  the 
Coliseum. 

tical  in  all  parts  of  the  country.  Man- 
ufacturers are  greatly  hampered  by  the 

lack  of  uniformity  and  will  be  benefited 
no  less  than  the  workmen  by  a  uni- 

fication of  safety  codes. 
A  tentative  list  of  codes  to  be  for- 

mulated shows  no  less  than  55  lines  of 
work  that  must  be  covered.  The  aim 
is  to  include  every  trade  and  occupa- 

tion in  order  that  everything  possible 
riiay  be  done  to  prevent  injury  to  em- 

ployees and  economic  loss  to  the  nation 
through   industrial   accidents 

Some  of  the  subjects  to  be  considered, 
according  to  the  tentative  plan,  have 
many  subdivisions.  Plant  arrangement, 
for  example,  calls  for  consideration  of 
m.ethods  of  routeing  material  and  prod- 

uct, the  design  of  buildings  and  the  lay- 
out of  a  plant,  exit  and  entrance  gates 

to  yards,  railways  and  walkways,  road- 
ways, material  piles,  clearances  and  il- 

lumination     There   is   also   the   matter 
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of  fire  hazards  to  be  dealt  with,  and 
this  will  necessitate  consideration  of 
fire-fighting  equipment,  water  mains 

and  hydrants,  spacing  between  build- 
ings and  material  as  related  to  occu- 

pancy of  buildings. 
A  second  safety  code  will  deal  with 

construction  work,  including  demolition 

work,  excavation  and  trenches,  retain- 
ing walls,  construction,  frame,  masonry, 

concrete  and  steel,  scaffolds,  ladders, 
stairways   and   runways. 

Perhaps  the  suggestions  made  for  a 
study  of  elevator  safety  codes  illustrate 
best  for  the  general  public  the  care 
that  will  be  taken  in  the  investigation 
and  formulation  of  a  code.  Passenger 
and  freight  elevators  will  be  studied, 
and  among  the  appurtenances  to  which 
special  attention  will  be  given  are 
shaftways  and  hatchways,  shaftway 
equipment,  cables,  counterweights, 
guide  rails  and  bumpers,  landings, 
landing  doors  and  gates,  cars,  machin- 

ery, safety  devices,  control  and  signals 
and  escalators. 

Through  this  work  on  safety  engi- 
neering and  through  stimulation  of 

state  organizations  to  cooperate  the 
Working  Conditions  Service  hopes  to 
reduce  industrial  accidents  to  a  mini- 
mum. 

Codes  already  drawn  up  by  states 
and  private  institutions  will  be  exam- 

ined and  compared,  and  the  best  fea- 
tures of  all  will  be  incorporated  with 

the  results  of  the  original  investiga- 
tions undertaken  by  the  Service. 

The  Bureau  of  Standards  will  take 
the  initiative  in  the  comparison  and 
formulation  of  the  codes,  and  the  Work- 

ing Conditions  Service  will  exert  its 
influence  in  gaining  the  cooperation  of 
other  organizations  and  in  obtaining 
the  adoption  of  codes  agreed  upon. 
The  closest  cooperation  will  be  main- 

tained by  the  two  bureaus. 

Oliver  Machinery  Co.  Reports 
Large  Shipments 

The  Oliver  Machinery  Co.,  Grand 
Rapids,  Mich.,  states  that  its  shipment 
for  January,  1919,  was  the  largest  in 
its  history.  Part  of  this  was  due  to 
the  fact  that  its  export  business  has 
replaced  some  of  the  domestic  business 
of  previous  months.  Old  export  orders 
were  allowed  to  be  filled  because  of 
shipping  conditions  improving.  Orders 
received  by  the  company  during  Jan- 

uary were  within  10  per  cent,  of  its 
average  monthly  business  for  the  past 
year. 

*     *     *  _        ■ 

Statistics  on  Engineering 
Graduates 

Figures  taken  from  a  circular  of  the 
United  States  Bureau  of  Education 
show  that  the  number  of  mechanical- 
engineering  graduates  from  1895  to 
1916  inclusive  was  11,291 ;  civil  engi- 

neering, 11,621;  electrical,  6357;  min- 
ing, 3195;  chemical,  1172;  general  en- 

gineering, 1897;  metallurgical,  150; 
marine,  15;  textile,  48;  agricultural, 
31 ;  total,  35,777. 

New  Officers  of  the  Material  Han- 
dling Machinery  Manufac- 

turers' Association 
The  board  of  governors  of  the  Ma- 

terial Handling  Machinery  Manufac- 
turers' Association  recently  elected  the 

following  officers:  President,  Calvin 
Tompkins,  former  dock  commissioner 
of  New  York;  vice  president,  James  A. 
Shepard,  Shepard  Electric  Crane  and 

Hoist  Co.,  Montour  Falls,  N.  Y.;  ti-eas- 
urer,  Lucien  C.  Brown,  Elwell-Pai-ker 
Electric  Co.,  Cleveland;  acting  secre- 

tary, Fred  Stadelman,  Wellman-Seaver- 
Morgan  Co.,  New  York.  Until  such 
time  as  Mr.  Stadelman  can  serve  a 
paid  secretary  will  be  employed. 

French  Face  Revenue  Problem 
The  French  people  are  faced  with 

the  problem  of  raising  an  annual 
revenue  of  two  billion  dollars  greater 
than  that  raised  in  1914.  When  the 
devastation  of  agricultural,  mining  and 
manufacturing  regions  where  most  of 

the  wealth  of  tho  country  is  centei-ed 
is  considered  the  situation  looks  seri- 

ous in  the  extreme. 
«     *     * 

New  Alloy  Reported 
On  account  of  the  high  temperature 

required  for  suitably  hardening  fine- 
edged  tools  of  tungsten  high-speed  steel 
Sheffield  toolmakers  have  sought  a  sub- 

stitute material.  A  new  alloy  produced 

by  adding  cobalt  to  chromium-carbon 
steel  is  reported  to  be  best  hardened  by 
a  temperature  not  exceeding  1200  C. 
For  most  purposes  the  hardening 
needed  is  obtained  when  the  tool  is 

cooled  nautrally  in  draft-free  air.  In 

a  comparative  test  saws  of  "cobalt 
crom,"  as  the  new  steel  is  called,  con- 

tinue cutting  four  days,  it  is  stated, 
without  regrinding,  while  saws  of  tung- 

sten high-speed  steel  were  dulled  in 
two  days  and  those  of  carbon  steel  in 
half  a  day. 

Percy  M.  Brotherhood,  vice  presi- 
dent of  Manning,  Maxwell  &  Moore, 

Inc.,  sailed  on  Feb.  8  for  England, 
France,  Italy  and  Belgium. 

Robert  H.  Schutz  has  been  made 
president  and  treasurer  of  the  Smyth 
Manufacturing  Co.,  Hartford,  Conn., 
to  succeed  the  late  John  C.  Wilson. 

H.  W.  Ullman  is  now  sales  repre- 
sentative in  the  St.  Louis  territory  for 

the  Rich  Tool  Co.,  Chicago.  The  St. 
Louis  office  is  located  at  203  Security 
Building. 

David  Bullard  has  returned  to  the 
service  of  the  Jones  &  Lamson  Co.  and 
will  be  in  charge  of  the  Pacific  Coast 
territory  with  headquarters  in  San 
Francisco. 

Charles  T.  Main,  past  president  of 
the  A.  S.  M.  E.,  on  his  return  from 
France  attended  a  welcoming  meeting 

and    dinner    at    the    Engineers'    Club, 
Boston,  Jan.  31. 

A.  W.  Sawyer,  recently  of  the  Went- 
ern  Farmer,  Spokane,  Wash.,  has  been 

made  advertising  manager  of  the  Hart- 
Parr  Co.,  manufacturer  of  tractors, 
Charles  City,  Iowa. 

James  N.  Hatch,  consulting  engineer, 
Chicago,  111.,  has  formed  an  association 
with  Henry  C.  Eckland,  architect,  to  be 
known  as  Henry  C.  Eckland  &  Co.,  ar- 

chitects and  engineers. 

C.  F.  Sullivan,  former  special  fac- 
tory representative  of  the  Overland 

Auto  Co.,  has  been  appointed  organizer 

for  open  territory  for  the  Hart-Parr 
Co.,  Charles  City,  Iowa. 

H.  H.  Boettger,  formerly  with  the 
Northern  Rock  Island  Plow  Co.,  Min- 

neapolis, has  been  appointed  manager 
of  the  branch  office  at  Great  Falls. 

Mont.,  of  the  Hart-PaiT  Co. 
Lieut.  Frank  Wollaeger,  Jr.,  has 

been  honorably  discharged  from  the 

army  and  has  resumed  his  duties  'as secretary  of  the  Kempsmith  Manufac- 
turing Co.,  Milwaukee,  Wis. 

J.  L.  Crowley  has  been  appointed 

special  railroad  representative  of  the 
Rich  Tool  Co.,  Chicago,  with  headquar- 

ters at  the  company's  main  offices.  Rail- 
way Exchange  Building,  Chicago,  111. 

George  E.  Dix,  assistant  general 
sales  manager  of  the  Midvale  Steel  and 
Ordnance  Co.,  Philadelphia,  Penn.,  has 
joined  the  sales  organization  of  the 
Consolidated  Steel  Corporation,  New 
York. 

L.  F.  Phipps,  who  has  been  president 
of  the  .\merican  Frog  and  Switch 

Co.,  Hamilton,  Ohio,  since  its  organi- 
zation, has  retired  from  the  presidency 

and  become  the  chairman  of  the  board 
of  directors. 

Harry  C.  Cromwell,  for  20  years 
with  the  Baltimore  &  Ohio  Railroad  Co., 
has  become  mechanical  engineer  and 
general  superintendent  of  the  Boyden 
Co-ordinating  Car  Corporation,  Balti- 

more,  Md. 
Amel  R.  Carlson  has  severed  his 

connection  with  the  purchasing  staff  of 

the  Wright-Martin  Aircraft  Corpora- 
tion, and  has  taken  a  position  with  the 

Commonwealth  Motors  Co.,  Chicago, 
111.,  as  assistant  general  manager. 

Richard  P.  Tell,  president  and  gen- 
ei-al  manager  of  the  National  Brake 
and  Electric  Co.,  Milwaukee,  was  re- 

elected president  of  the  Milwaukee 

Metal  Trades  and  Founders'  Associa- 
tion at  its  annual  meeting  on  Jan.  30. 

Paul  C.\mpbell  has  been  mad>.  fac- 
tory manager  of  the  Electric  Service 

Supplies  Co.,  Philadelphia,  Penn.  He 
was  formerly  connected  with  the  New 
York  district  office  of  the  Bureau  of 

Aircraft  Production  as  a  special  in- 
vestigator of  production  problems  in 

the  New  England  states. 

J.  CoRBUS  Bush  NELL,  formerly  with 
the  Business  Men's  Clearing  House, 
Chicago,  111.,  and  until  recently  con- 

nected with  the  United  States  Employ- 
ment Service  as  special  agrent  of 

personal  methods  in  vogue  at  Vickers, 
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Ltd.,  and  Woolwich  Arsenal,  Ens'land, 
has  been  engaged  by  the  Central  En- 

gineering Agency,  Pittsburgh,  Penn., 
as  special  director. 
_  Arthur  F.  Braid  has  been  appointed 
sales  manager  of  the  metal  and  alloy 
department  of  the  Metal  and  Thermit 
lorporation.  Mr.  Braid  came  to  the 
mpany  seven  years  ago  as  a  traveling 
lesman  and  was  soon  made  assistant 

superintendent  of  the  Jersey  City  plant. 
Wlien  the  United  States  entered  the 
war  he  assumed  active  charge  of  the 
metal  sales  at  the  New  York  office  of 
the  company. 

Make  Reconstruction  Real  Construction 

375 

The  Milwaukee  Electric  Crane  and 
Manufacturing  Co.  has  removed  its 
Pittsburgh  office  from  704  Empire 

Building  to  room  2201,  Farmers'  Bank 
Building. 

The  Columbiana  Foundry  Co.,  Colum- 
biana, Ohio,  at  its  annual  meeting  held 

recently,  elected  the  following  directors: 
F.  C.  Sullivan,  F.  B.  McConnell,  J.  W. 
Blackburn,  C.  Fuhrman  and  F.  O.  Funk. 
The  Alexander  Milburn  Co.  has 

opened  a  branch  office  at  998  Monad- 
nock  Building,  San  Francisco,  Calif., 
under  the  management  of  E.  F.  Walter. 
A  complete  line  of  stock  will  be  kept. 

Pasquale  Nieke  &  Co.,  Scali  d'Azegelic 
7,  Leghorn,  Italy,  handle  the  importa- 

tion of  machinery  and  tools  and  certain 
lines  of  chemicals.  They  would  like  to 
establish  connections  with  American 
manufacturers  in  these  lines. 

The  Leland-Giiford  Co.,  Worcester, 
Mass.,  has  leased  space  at  621  West 
Washington  Boulevard,  Chicago,  IlL, 
tor  the  sale  and  demonstration  of  its 

high-speed  sensitive  drilling  machine. 
Clarence  H.  James  is  in  charge. 

Enrique  Laroza  &  Cia.,  Lima,  Peru, 
P.  O.  Box  792,  will  handle  the  installa- 

tion of  industrial  plants  in  their  terri- 
tory. They  solicit  correspondence  with 

American  concerns  with  a  view  to  be- 
coming Peruvian  representatives. 

Economous  Agapito  Junior,  Florian- 
opolus,  Brazil.  P.  0.  Box  3,  desires  to 
represent  in  his  territory  American 
lines  of  hardware,  tools,  lubricating 
oils,  locomotives,  concrete  mixers,  elec- 

trical machinery  and  similar  items. 

C.  H.  Westerberg  &  Co.,  Inc.,  is  the 
new  incorporated  name  of  C.  H.  Wester- 

berg of  9-11  West  Broadway,  New 
York.  The  officers  are  C.  H.  Wester- 

berg, president;  A.  M.  Maddox,  vice 
president;  Charles  Westerberg,  treas- 

urer; E.  Goehrig.  secretary. 

The  Duntley-Dayton  Co.  took  over 
the  entire  output  of  the  Dayton  Pneu- 

matic Tool  Co.,  Dayton,  Ohio,  on  Jan.  1. 
0.  W.  Duntley,  former  president  of  the 
Chicago  Pneumatic  Tool  Co.,  is  presi- 

dent of  the  new  concern,  and  his  son, 
Capt.  C.  A.  Duntley,  is  vice  president. 
The  offices  of  the  Duntley-Dayton  Co. 
are  located  in  thf  Westminster  Build- 

ing. Chicago. 

Herbert  Woodruff  Merrill,  secre- 
tary and  treasurer  of  Mitts  &  Merrill, 

Saginaw,  Mich.,  died  on  Jan.  26,  1919. 

Safet.v  in  WooilwoiC...^. — Published  by  the 
National  Workjnen's  Compensation Service  Bureau.  13  Parli  Row,  New 
Yorl<.  Loo.se  leaf;  cloth  binding;  11 
sections;  size  6x9  in.  Price  $1.10 
postpaid. 

The  standards,  illustrations  and  explana- 
tory notes  presented  in  this  book  are  in- 

tended primarily  for  the  information  of  em- 
ployers and  employees  engaged  in  the  wood- 
working industry,  but  as  wood  in  some  form 

enters  into  the  plant  maintenance  if  not 
into  the  actual  manufacturing  operation  of 
most  industrial  establishments  practical  in- 

formation and  advice  with  regard  to  safe- 
guarding woodworking  machines  should  be 

of  general  value.  In  the  foreword  it  is 
stated  that  the  illustrations  are  from  pho- 

tographs of  devices  in  actual  service,  which 
is  an  indication  that  these  devices  are  prac- 

tical rather  than  theoretical.  The  volume 
is  divided  into  11  sections  under  the  fol- 

lowing titles:  General  Principles  and 
Standards  :  Logging ;  Saw  Mill.  Planing 
Mills.  Saws.  Jointers.  Planers^  Shapers. 
Sanding.  Boring,  and  Miscellaneous  Ma- 

chinery, such  as  automatic  lathes,  miter 
chopper,  stave  crozler,  and  veneer  clipper. 
It  is  assembled  in  loose-leaf  form  in  order 
to  make  it  possible  to  insert  additional 
pages  as  new  matter  is  obtained,  this  form 
also  permitting  the  withdrawal  of  matter 
that  has  become  obsolete. 

I'niverHal    (UurizuiituI)    lioriiiic    .Mucliinei. 
— Universal  Boring  Machine  Co..  Hudson. 
Mass,  Catalog.  Pp.  48  ;  »  x  lOi  in.  Uni- 

versal horizontal  tx)ring  machines  are  de- 
scribed and  illustrated.  Photographs  show- 

ing these  machines  at  work  are  also  re- 
produced. 

Sulllvun  \VA-5  Air  CompreHBor. — Sullivan 
Machinery  Co.,  Chicago.  III.  Bulletin  75-D. 
Pp.  12  ;  G  X  9  in.  This  bulletin  gives  a 
general  description  of  the  Sullivan  single- 
stage,  steam-driven,  straight-line  air  com- 

pressors, class  WA-5.  A  table  of  dimen- sions  is  also  given. 

.'^iillivun  WB-.'i  Air  Cumprexsors. — Sulli- 
van Machinery  Co.,  Chicago,  111.  Bulletin 

75-E.  Pp.  12;  6  X  9  in.  This  bulletin  de- 
scribes the  Sullivan  straight-line,  simple 

steam  and  two-stage  air  compressors,  class 
\VB-3.  It  is  fully  illustrated  and  contains 
a  table  of  dimensions. 

K<'on<>m,r  Drawing  Tables  and  Sectional 
FiliiiB  CutiSH. — Kconomy  Drawing  Table  and 
Mfg.  Co..  Adrian.  Mich.  Catalog  N.  Pp. 
32  ;  7  X  10  in.  This  illustrates  and  de- 

scribes the  various  tyiies  of  drawing  and 
reference  tables  and  drafting-room  furni- 

ture.    A  complete  price  list  is  also  included. 
Francis  Flexible  Couplings.  Smith 

Serrell  Co..  Inc.,  New  York,  general  sales 
agent  foi-  the  Francke  Co.  Bulletin  26. 
Pp.  12;  6  X  9  in.  This  illustrated  booklet 
describes  the  construction  and  operation 
of  Francke  flexible  couplings;  it  also  gives 
specifications    and    directions    for    installing. 

Portable     Mine-Car     .4ir     Compressors. — . 
Sullivan  Machinery  Co.,  Chicago,  111.  Bul- 

letin 75-1.  Pp.  8  ;  6  X  9  in.  This  bulletin 
describes  the  Sullivan  motor-driven  port- 

able air  compressors,  class  WK-2,  mounted 
on  a  special  truck.  Illustrations  and  a 
table   of   details   are   given. 

Tile  Six-.Spindle  .Autonmtir  Screw  Ma- 
chine. The  New  Britain  Machine  Co..  New 

Britain.  Conn.  Catalog.  Pp.  48;  85  x  11 
in.  A  general  description  of  the  automatic 
and  illustrations  of  work  done  on  this  ma- 

chine are  given,  together  with  production 
tables  and  specifications  of  various-sized machines. 

Small,     Belt-Driven     Air     ConipreKsorA.— 
Sullivan  Machinery  Co.,  Chicago,  III.  Bul- 

letin 75-G.  Pp.  12;  S  X  9  m.  This  bulletin 
describes  the  Sullivan  small,  Ijelt-driven  air 
compressors,  class  WG-3,  single  stage,  and 
class  WH-3,  two  stage.  It  is  fully  illus- 

trated and  contains  tables  of  specifications 
and  details. 

The  Itr.vaii  Harvester  Co.,  manufacturer 
of  steam  tractors,  trucks  and  automobiles, 
I'eiu.  Ind..  desires  to  receive  catalogs  cov- 

ering metal-working  plant  eQuipment  and 
supplies. 

E.  M.  Dunbar,  15  Rowena  St.,  Boston, 
Mass.,  wants  catalogs  on  power-transmis- 

sion machinei-y,  shafting,  bearings,  coujj- 
lings,  [juileys  and  friction  clutches  for  a 
British  customer.  Any  manufacturer  hav- 

ing new  catalogs  along  these  lines  may 
forward]  them  to  the  above  address. 

The  Sullivan  Drill  Sharpener — Sullivan 
Machinery  Co.,  Chicago,  111.  ;  Bulletin  72-C. 
Pp.  24  ;  ti  X  9  in.  The  Sullivan  drill  sharp- ener is  described  and  illustrated  in  this bulletin. 

Saphil  Grinders. — Saphil  Manufacturing 
Co..  Chicago,  III.  Circular.  This  is  an 
illustrated  cii'cular  describing  .Saphil  tool, 
cutting  and  surface  grinding  machines  and 
equipment. 

BeMlv  Grinders. — Chas.  H.  Besly  Co., 
Chicago,  111.  Catalog.  Pp.  tiu  ;  8J  x  11  in. 
This  catalog  is  made  up  of  bulletins  de- scribing a  complete  line  of  Besly  disk  and 
wheel  grinders  and  their  accessories.  It  is 
fully    illustrated. 
X-Kav  Indirect  Wghtinu  for  Offlces. — 

National  X-ray  Reflector  Co.,  Chicago,  III. 
Catalog.  Pp.  15;  8  X  10  in.  This  outlmes 
the  uses  and  advantages  of  X-ray  indirect 
lighting,  and  gives  several  illustrations 
showing   its   installation. 

.\  Textbook  on  Babbitt  Metals. — The  Ajax 
Metal  Co.  Philadelphia.  Penn.  Booklet. 
Pp  18  •  3J  X  0  in.  This  briefly  describes 
the  various  types  of  babbitts,  tells  the  right 
method  of  babbitting  and  gives  six  points 
to    remember    when    pouring. 

A  Textbook  on  Ingot  Metals. — The  Ajax 
Metal  Co.  Philadelphia,  Penn.  Booklet. 
Pp  36  ;  3J  X  6  in.  This  describes  the 
various  kinds  of  standard  Ajax  ingots  and 
gives  suggestions  for  their  proper  use  and 
advantages  to  users  of  Ajax  process  ingots. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock,  .Ir..  secretary.  Room 
41,    166    Devonshire    St..    Boston,    Mass. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- 

burgh.  Penn. 

New  England  Foundrymen's  Association. Regular  meeting,  second  Wednesday  of 
each  month.  Exchange  Club,  Boston.  Mass. 
Fred  F.  Stockwell.  205  Broadway,  Cam- 
bridgeport,  Mass. 

Philadelphia  Foundrymen's  .Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia,  Penn., Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia,   Penn. 

Pi'ovidence  Engineering  Society.  Month- 
ly meeting  fourth  Wednesday  of  each 

month.  A.  E.  Thornley.  corresponding  sec- 
retary.  P.  O.   Box  796.      Providence,  R.   1. 

Rocliester  Society  of  Teclinical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine,  Jr.,  secretary.  857  Geneset 
St..  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  ol Cleveland.  Monthly  meeting,  third  Satur- 
day. Philip  Frankel,  secretary,  310  New 

England   Building,   Cleveland,   Ohio. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month 
Oscar  S.  Teale,  secretary.  240  Broadway, 
New   York. 

Western  Society  of  Engineers,  Chicago, 
111.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
■July  and  August.  Edgar  S.  Nethercut,  sec- 

retary, 1735  Monadnock  Block.  Chicago,  III. 



376 AMERICAN     MACHINIST Vol.  50,  No.  8 

wuiiiniuittiuiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuHiJiiiiiiiiiiiw^^^^^^ nWlHIIil:'  '  .'  Jill     l!  I 

WEEKLY  PRICE  GUIDE  OF  " 

IRON  AND  STEEL WELDING   MATERIAL   (SWEDISH)— Priws  arc  as  follows  in  c<>in*  pfT 
pound  f.o.b.  Npw  Ynrk,  in  100  II».  lots  and  ovfr; 

PIG  IRON 

CINCINNATI 
No.  2  Southern   
Northern  Basic   
Southern  Ohio  No.  2.  .    .    

NEW  YORK,  Tidewater  delivery 
Penna.  2X   
Southern  No.  2  (silicon  2.25  to  2  75). 

BIRMINGHAM 
No.  2  Foundry    

PHILADELPHIA 
1'^a.stern  Pa.  2X   
Virginia  No.  2   
Basic   
Grey  Forge   
Bessemer   

Current  One  Month  .Ago 

CHICAGO 
No.  2  Foundry  Local .  .  . 
No.  2  Foundry  Southern 

.34  60 31.80 
32  80 

36    15 
39  95 

36.15* 

35  lOt 

33.90* 
33.90* 

31.00 
37  25 

$37  60 34  80 35  80 

39    55 
41    70 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley    31   00 
Basic    30  00 
Bessemer    33.60 

39 

15* 

40.50t 
36 

90* 

36 

90* 

39 

10* 

34 50 

39 00 

35 40 
34 4(1 

36 

60 

*  F.o.b.  furnace,     t  Delivered. 

STEEL  SHAPES — The  following  base  prices  per  100  lb.  are  for  structural 

shapes  3  in.  by  i  in.  and  larger,  and  plates  J  in.  and  heiivior.  from  jobbers'  ware- houses at  the  cities  named : 
.   New  York   •     . —  Cleveland  —        ^^  Chicago  — 

One        One  One  One 

Current  Month    Year    Current     Year      Current      Y^ear 
Ago        Ago  .Ago  .Ago 

$4.20  $3.97  $4-4  04  $4.07   $4  20 
4.10       4.07       4-4.04       3.97         4  10 
4.10       4.07        4.14         3  97         4  10 

Structural  shapes    $4.  07 
Soft  steel  bars    3,97 
Soft  steel  bar  shapes.  3.97 
Soft  steel  bands    4.57 
Plates,  J  to  1  in.  thick  4.27 

$4.07 
3.97 

3.97 4.57 

4.27 4.45       4  47* 
4.39 

4.27 
4  45 

*  For  A-in-  plates  the  extra  is  30c.  per  1 00  lb. 

BAR  IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows; 

Pittsburgh,  mill ...  .    
Warehouse,  New  York    
Warehouse,  Cleveland  .    
Warehouse,  Chicago   .  .    

STEEL  SHEETS — The   following  are   the  prices  in   cents  per  pound   from 

jobbers'  warehouse  at  the  cities  named: 
.— —  New  York         Cleveland    '-Chicago-^ 

Current One  Year  -\go 

$3  50 4  75 3  90 

4  10 

$3.50 4.70 
3  985 

4  10 

3  g^ 
S3  !; 

ESo 
*No.  28  black        4  70 
*No.  26  black        4  60 
*Nos.  22  and  24  black  4  55 
Nos.  18  and  20  black  4  50 
No.  16 bhie  annealed  .. .      4.10 
No.  14  bine  annealed 
No.  10  blue  annealed 

*No.  28  galvanized. . 
*No.  26  galvanized ,  . 
No.  24  galvanized    , . 

*  For  painted  corrugated  shee 
19to24gages;  for  galvanized  co 

3  90 

6  05 
5  75 
5  60 

5E 
6.22 
6.12 
6  07 
6  02 5  37 

5  27 
5  17 
7  57 
7.27 
7   12 

ts  add  30i-.  per 
rrugatcd  wheet! 

oS<: 
6  22 
6.12 
6  07 
6  02 
5.37 
5  27 
5  17 
7.57 
7  27 
7   12 

a.  c9  o 
a  a;  tad 

0>«! 

t  ej  o 
i  s  c 

C  0.'  &t 

6  445  5  75  6.45 
6  35       5  65     6  35 
6  295  5  60  6  30 
6.245  5  50  6  25 
5.645  4.95  5  65 
5.545  4  85  5  55 
5  445     4  75     5  45 
7  695  7  15  7  70 
7  395  6  85  7  40 
7  245  6.70  7  25 

100  lb.  for  25  to  28  gage;    25c.  for 
i  add  15c.,  all  gagcF. 

445 
35 

295 
245 
645 545 

445 
695 

395 

245 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers  requiring 
at  least  10001b.  of  a  size  (smaller  quantities  take  the  standard  extras)  the  following 
discounts  hold: 

Current  One  Year  .Ago 

New  York     List  plus  9<;7,       List  plus  25 S 
Cleveland  List  plus  7 ''7,       List  plus  10  <v 
Chicago    List  plus  9%       List  plus  10  <"(, 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
'"  Extr:i  Standard 
New  York                                                                                         55',  40<~„ 
Cleveland  33';  40c^ 
Chicago  35',  40% 

SWEDISH  (NORWAY)  IRON— The  average  price  per  100  lb.  in  ton  h.ts  is: 

Current  One  Y'ear  .Ago 
$25  50-30  $15  00 New  York ... 

Cleveland.  20.00 
Chicago          16  50 

In  coils  an  advance  of  50c.  usually  is  charged. 
Domestic  iron  (.Swedish  analysis)  is  selling  at  \'x\  iiei  lb 

15  30 
15  00 

Welding  Wire 

.«^o"8*A  ant#o.  10  ̂ 

No.  "12     ..;      W'.W.  J  25. 50  to  33  00 A,  No.  1 4  and  A No.  18  ... 
-Vo.  20     . . 

n'iiiie.stic  20<-.  for  A.   I  >o.  for  J  to 

Cast-iron  Welding  Rod« 

A  by  12  in.  long      14.00 
!  by  I9!n.  long    12.00 
5  by  19  in.  long  10  00 
5  by  21  in.  long    10  00 

Special  Welding  Wire,  Cr)ate'l 
!    33  00 
A    30.00 

lA  '8  00 

MLSCELLANEOUS  .STEEL— The  following  quotations  in  cents  per  po«nii 
are  from  warehouse  at  the  places  named: 

Openhearth  spring  steel  ( heavy) . 

Spring  steel  (light)   
Coppered  bcssenier  rods   
Hoop  steel   
Colcl-rolled  strip  steel 
Floor  plates   

New  Y'ork Current 8.00 
10.00 
9  00 
4  57 

8.02 6  27 

Cleveland 

Current 

8  00 11  25 

8.00 

4.75 
8  25 
6.00 

Chieagi) 

Current 
7  50 
11.75 
7  07 
^77 8  57 

6  2S 

PIPE — The  foUowiikg  discounts  ar'-  for  carload  lot8  f.o.b.  Pittsburgh:  bading 
card  of  .National  Tube  Co.  for  steel  pipe,  Cardry  .A.  M.  flyer's  Co.  for  iron,  both dated  Jan.  I,  1919. 

BUTT  WELD Iron 
.Steel 

Inches  Black 

i,  i,andi        47% 
J      51% 
ito  3      54% 

Galvanized 

205% 

36J  '■; 

40*  % 
Inches 

to  IJ   
Black 

36% 

2    47% 

2i  to6      50% 

BUTT  WELD, 

i,  {andl      43% 
S      48% 
ito  li      52% 

LAP  WELD 

34!%  2   29% 

37i%  2ito6      31% 
EXTRA  .STRONG  PLAIN  ENDS 

255%  ;to  U      36% 

355% 
395% 

Galvanized 

20% 

15% 

18%, 

21% 

I  to  3  in.  steel  butt  welded. 
35  to  6  in.  steel  lap  welded.  . 

. —  Chicago  ̂  

Gal- 

Black       vanized 

44.9%       29  9% 
40.9%       26  9% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2      45%,  335 '^c.  2   30%.  17% 
25  to  4       48%  365%  2ito4   32%  20% 
45  to  6          47%  355%  45  to  6   31%  19% 

Stock  discounts  in  cities  named  are  as  follows: 

.—New  Y'ork^     .—Cleveland- 

Gal-  Gal- 
Black   vanized  Black    vanized 

43%       27%       43%       26% 
38%.       29%       39%       23%, 

Malleable  fittings.    Class  B  and  C.  from  New  York  stock  sell  at  list  -H2}%. 
Cast  iron,  standard  sizes.  10%  off. 

METALS 

MISCELLANEOUS    METALS— Present    and    past    New    York    quotation* 
in  cents  per  pouitd,  in  carload  lots: 

Cur- 

rent 18  00 
72  50 
5  00 

6  85 
Copper,  electrolytic . 
Tin  in  5-ton  lotfl .  .  - 
Lead   

Spelter    

One Month   .Ago 

20  50 72  00 

5  75 
7  85 

One    Year 

Ago 

23   50 85  00 7  00 

8  00 
ST.   LOUIS 

Lead     4  70  5.45  6  85 
Sp.-lter     6  50  7  50  7  75 

.At  the  jjlaces  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton  or 
more:  . 

—   New  York   .     —Cleveland—         —Chicago  — 

t,—  1.3c  **'Q  u*^  J-:S0  ^^  —    aO 

Copper  sheets,  base..  29.00  29  00  31.50-33  30.00  32.50  32.00  36.00 Copper  wire  (carload  ,^  ,     .„ 

lots)    28.00  28  00  32  00  32  00  28  50  28  50  34   50 
Krasssheets    29.00  29  00  30.75  32  00  29  00  29  00  15  50 
Brasspipe    37.00  37  00  36   50  38  00  35  50  37  00  41    50 Solder  (half  and  half)  ,.  „„  ..  ,, 

(casclots)    41.00  41  00  62  00  44  00  47  00  39  00  ̂ 48  75 

Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  oz.  and  heavier, 

add  Ic  :  polishiil  takes  Ic.  per  sq.ft  extra  for  20-in.  widths  and  under:  ovit 

20  in  .  2c. 

BR.ASS  RODS — The  following  quotations  are  for  large  lots,  mill.  100  lb  and 

over,  warehouse;  25%  to  be  added  to  mill  prices  for  extras;  50%  to  be  addid  to 
warehouse  price  for  extras; 

Current  One  Y  car  -Ago 
Mill     $22  76  «5  25 
NewYork           26  28  26  25 
Cleveland            30  00  30  00 

Chicago        -28  50  37  00 
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^ymp7'oved /Methods 
of  Hollow  Foj'gingr By  S.  A.  Nana, 

ASSOCMTE    EDirO/i  .    ylMEK/CytfJ  M,4CH/fJIST 

While  the  product  described  in  this  article  is  an 

essential  one  and  relates  to  war,  the  process  of 

manufacture  can  he  applied  to  many  articles  for  use 

in  times  of  peace.  The  methods  described  were 

used  in  France  in  making  forgings  for  the  famous 

7S-mm.  shell.  They  have  been  adapted  to  American 

practice  and  have  been  found  more  economical 
than  the  methods  formerly  used  in  American  plants. 

IN  THE  machi
ning  of 

sheUs  there  has  been 
much  waste  of  time  and 

material  owing  to  lack  of 

concentricity  in  the  forg- 
ings. The  trouble  starts  in 

the  first  forging  operation 

known  as  piercing,  and  if 
the  hole  and  the  exterior  are 
not  made  concentric  in  this 

operation  no  amount  of 

work  in  the  succeeding  forging  operations  will  make 
them  concentric.  Working  to  eliminate  this  trouble 

the  Worthington  Pump  and  Machinery  Corporation  has 
adapted  at  its  Hazleton,  Penn.,  plant  a  French  process 

for  forging  75-mm.  shells,  the  result  of  which  is  a 
product  several  pounds  lighter  than  formerly  and  re- 

quiring  much   less   work    in   machining. 

The  billets  from  which  the  forgings  are  made  are 
broken  from  bars  of  shell  steel  2||  in.  in  diameter. 

All  bars  bearing  the  same 
heat  number  are  kept  in  a 
separate  pile,  the  practice  at 

this  plant  being  to  work  con- 
tinuously on  material  bear- 

ing one  heat  number  until  it 

is  all  used.  The  first  opera- 
tion is  nicking  the  bars  so 

they  can  be  broken  into 
billets  of  the  proper  length. 

This  is  done  with  an  oxy- 
acetylene  torch  mounted  on  two  copper  wheels  so 
spaced  that  one  wheel  acts  as  a  length  gage  for 
the  distance  between  nicks.  The  torch  and  nicked 
bar  are  shown  in  Fig.  1  and  the  details  of  the  mounting 
are  shown  in  Fig.  2.  The  bar  at  the  position  of  the 
nick  is  preheated  for  about  two  seconds  by  th^.^  acetylene 
flame,  combined  with  a  small  amount  of  oxygen,  after 
which  the  full  amount  of  oxgen  is  turned  on,  producing 
a  flame   of  intense   heat   that   locally   fuses   the   steel. 

THE  TOKCH  AND  THE  NICKED  BAR 

^ 

=  j'.
' 

'"i«L 

m  m  '-jo^ 
h   ^'■■-Aii■^< 

FIG.   2.      DETAILS  OF  THE  TORCH  MOUNTING 
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During  the  application  of  the  intense  flame  the  torch 
is  moved  about  i  in.  transversely,  resulting  in  a  hollow 
spot  about  A  in.  long  and  ̂ \  in.  deep.  No  further 
marking  or  measuring  is  necessary,  as  placing  one  wheel 
of  the  torch  mount  in  the  preceding  nick  brings  the 

riG.   3.  THK  BRliJAKING  DIES 

nozzle  in  the  proper  position  to  make  the  next  one.    One 
operator  can  nick  about  7000  billets  in  eight  hours. 

The  cost  of  the  gases  is  about  $1.50  per  1000  nicks. 

Breaking  the  Bars 

After  nicking,  the  bars  are  passed  to  the  first  break- 
ing press  where  they  are  broken  into  lengths  of  about 

five  billets.  The  press  is  equipped  with  a  subpress  hav- 
ing two  hardened  supports,  or  anvils,  on  which  the  bar 

rests,  and  a  breaking  punch  that  is  normally  held  away 
from  the  bar  by  a  spring  as  shown  in  Fig.  3.  A  is  the 
bar  to  be  broken,  B  the  anvils,  C  the  breaking  punch 
and  D  a  hardened  piece  on  the  press  ram.  Fig.  4  shows 
the  subpress  as  mounted  in  the  press  proper. 

When  the  press  ram  descends  it  pushes  the  breaking 

punch  into  contact  with  the  bar,  and  a  continued  down- 

ward motion  of  J  in.  further  is  all  that  is  necessary 
to  break  the  bar. 

The  theory  of  this  process  is  that  nicking  the  bar 
by  the  torch  flame  disrupts  the  molecular  construction 
of  the  steel  and  sets  up  unequal  internal  stresses  at 
the  cross-section  where  it  is  nicked  so  that  it  can  be 
broken  with  comparative  ease.  Experiments  have 
shown  that  the  length,  width  and  depth  of  the  nick  have 
not  much  to  do  with  the  breaking  except  in  the  amount 
of  power  required.  This  process  is  the  subject  of  a 
French  patent. 

Differences  in  temperature  alter  the  conditions  of 
breaking  to  some  extent.     In  hot  weather  there  is  a 

FIG.   5.     SETUP    OF    THE    PIERCING   PRESS 

tendency  for  the  parts  to  stick  together,  while  in  cold 
weather  they  will  fly  apart  for  a  considerable  distance. 
From  the  first  breaking  press  the  short  bars  are 

taken  to  the  second  breaking  press  where  the  billets  are 
broken  off  singly.  This  press  and  equipment  are  the 
same  as  used  for  the  first  breaking. 

SEQUENCE  OF  OPERATIONS 

1.  Nick  with  oxyacetylene  toreli. 
2.  Biealt   into   flve-billet   lengthis. 
3.  Brealc  into  biUet  lengtlis. 
4.  Heat  to  2000-2200   degr.  Fahrenheit. 
5.  Pierce. 
6.  Hot-draw. 7.  Anneal. 
8.  Piclile,  wash  and  scrub. 

9.  Cold-draw. 

FIG.   4.     THE  SUBPRESS 

The  billets,  which  are  7y^  in.  long  and  weigh  from 

14  lb.  11  oz.  to  15  lb.,  are  passed  to  gravity  conveyors 

and  are  there  inspected  for  pipes,  segregations,  surface 

defects  and  porosity  of  metal.  Segregations  that  are 

hardly  noticeable  are  apt  to  show  up  in  the  pierced  billet 

as  cracks  ranging  from  i  in.  wide  to  a  complete  split. 

If  the  segregations  are  small  they  are  cut  out  with  an 

air  chisel. 

Passing  from  the  inspectors  down  the  gravity  con- 

veyors, the  billets  are  charged  into  oil-fired  furnaces 
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PIG.    6.      THE   GRAB    HOOKS 

fitted  with  iron-pipe  preheating  runways  about  20  ft. 
long,  through  which  they  are  gradually  pushed  into  the 
main  heating  pit.  There  they  are  heated  to  from  2000 
deg.  to  2200  deg.  Fahrenheit. 

The  pyrometers   for   controlling   the   furnaces   auto- 
matically operate,  electric  lights  of  three  colors — red, 

that  it  strips  the  pierced  billet  J  from  the  punch.  Cold- 
water  jets  are  provided  at  K  for  cooling  the  punch  and 
matrix. 

Before  piercing  the  next  shell  it  is  necessary  for 
the  press  to  make  an  idle  stroke  to  reseat  the  matrix 
holder.  The  grab  hooks  are  then  released  by  the  lever 
A,  shown  in  Fig.  6,  where  the  three  bolts  that  operate 
the  stripper  may  be  seen  at  B. 

Salvaging  Cracked  Billets 

Should  the  pierced  billet  show  longitudinal  surface 
seams  it  is  placed  on  a  horn,  or  stake,  and  the  seam 
opened  out  by  a  swedge  so  that  the  sides  form  an  in- 

cluded angle  of  about  90  deg.  The  subsequent  procees 
of  hot-drawing  irons  out  the  seam.  If  it  was  attempted 
to  close  the  seam  instead  of  opening  it  the  result  would 

be  a  pipe  after  hot-drawing. 
The  wear  on  the  punches  and  matrices  both  from  the 

work  and  the  heat  is  very  great  and  considerable  exper 
imenting  has  been  done  not  only  to  find  the  best  mate- 

rial from  which  to  make  them  but  the  method  of  hea* 
treatment  that  will  insure  the  longest  service.  At  pres 
ent  a  chrome-vanadium  steel  known  as  La  Belle  hot-work 
steel  is  used  for  the  punches.  They  are  heated  in  a  muf- 

fle furnace  to  1550  deg.  F.  and  quenched  in  oil,  reheated 
to  1100  deg.  F.  and  again  quenched  in  oil. 

F1G.8 

FIGS.  7  AND  8.     THE  PIERCING  PUNCH  AND  THE  MATRIX 

signifying  too  high  heat;  white,  the  proper  heat,  and 
blue,  too  low  heat.  These  lights  can  be  seen  from  all 
control  points  of  the  furnace,  so  that  the  man  in  charge 
can  tell  the  heat  conditions  without  reading  the  pyrom- 

eters. Recording  pyrometers  keep  daily  records  of  the 
heat  conditions  by  means  of  graphic  charts. 

The  oil  used  for  fuel  is  ordinary  crude  petroleum, 
and  is  fed  to  the  burners  by  an  air  blast  at  a  mercury 
pressure  of  from  6  in.  to  9  inches. 

Each  furnace  will  hold  100  billets,  and  20  min.  are 
required  to  bring  them  to  the  proper  temperature. 

Piercing  the  Billets 

Prom  the  furnaces  the  billets  are  transferred  to  the 

piercing  press.  Here  they  are  forced  through  a  sleeve, 
or  matrix,  and  down  over  a  stationary  inverted  piercing 
punch.  Fig.  5  shows  the  setup  on  the  press,  in  which 
A  is  the  matrix,  B  the  punch,  C  the  base-forming  die 
and  D  the  plunger  attached  to  the  press  ram.  Toward 
the  end  of  the  downward  motion  of  the  ram  the  grab 
hooks  E  engage  in  the  rim  of  the  matrix  holder  at  G, 
so  that  the  return  stroke  lifts  the  matrix  holder  from 

its  conical  seat.  In  rising,  the  upper  face  of  the  matrix 
holder  comes  in  contact  with  the  nuts  on  the  bolts  H 
which  are  attached  to  the  washer  /,  carrying  it  up  so 

From  the  performance  of  the  punches  it  has  been  de- 
termined that  when  made  of  steel  that  is  comparatively 

soft  and  tough  they  work  better  than  if  made  of  hard 

steel.    Experiments  have  been  made  with  chilled  cast- 

FIG.   9.     SETUP   OF   HOT-DRAWING    PRESS 
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FIG.  13 

FIGS.   10,   11,  13   and  14.      HOT  AND  COLD   DRAWING  TOOLS 
Fig.    10 — Hot-Drawing   Punch.      Fig.    11. — Hot-Drawing   Die.      Fig. 

13 — Cold-Drawing  Punch.     Fig.   14 — Cold-Drawing  Die 

iron  punches,  but  the  statement  above  that  a  soft,  tough 
material  is  best  readily  explains  why  a  hard  and  brittle 
metal  such  as  chilled  cast  iron  will  not  stand  up  under 
the  strain. 

Pack-hardened  machine-steel  punches  have  also  been 
tried,  but  the  hardened  skin  was  soon  destroyed  by  the 
heat  from  the  billets,  and  they  soon  commenced  to  upset. 

Life  of  Punches  and  Matrices 

Punches  made  of  chilled  cast-iron  and  pack-hardened 
machine-steel  have  pierced  about  200  billets  before 
breaking  down. 

Chrome-vanadium  steel  punches,  heat-treated  as  be- 
fore mentioned,  have  pierced  as  many  as  1700  billets 

without  regrinding,  and  their  total  life  is  from  .3000  to 
5000  billets.  The  matrices  are  made  of  an  alloy  of  man- 

ganese and  cast  iron,  known  as  Adamite,  and  have  a 
life  of  1000  to  1500  pierced  billets. 

While  the  punch  and  matrix  absorb  a  great  deal  of 
heat  from  the  hot  billets — and  they  work  better  when 
heated  to  a  certain  temperature — they  must  not  be  al- 

lowed to  get  red  hot,  so  water  jets  are  used  to  cool  them. 

To  prevent  the  billets  from  sticking  to  either  the  ma- 
trix or  the  punch  these  parts  are  doped  with  a  mixture 

of  graphite  and  a  special  press  grease. 
In  piercing  billets  certain  fixed  distances  must  be 

kept  between  the  wearable  parts  of  the  piercing  ap- 
paratus, and  the  amount  or  wear  must  be  constantly 

checked.  For  instance,  the  end  of  the  punch  either 

wears  away  or  is  permanently  compressed  about  -fs  in. 
for  every  1000  billets  pierced  so  that  it  becomes  neces- 

sary to  lower  the  position  of  the  press  ram  at  stated 
intervals  to  compensate  for  this  wear.  Readjustment  of 
the  ram  must  be  done  with  care,  for  if  the  billet  is 
driven  down  too  far  on  the  punch  the  walls  will  be 
too  thin,  and  if  not  far  enough  they  will  be  too  thick. 
If  the  latter  condition  prevails  too  much  power  will  be 

required  in  the  next  operation  of  hot  drawing,  besides 
there  is  always  the  ever-present  danger  of  the  forging 
being  torn  in  two. 

The  crew  for  operating  one  piercing  press  consists 
of  four  men.  One  man  cleans  the  hot  billet  from  scale ; 
one  man  picks  up  the  billet,  cools  one  end  slightly  by 
dripping  in  water  and  places  it,  hottest  end  down,  in  the 
matrix;  one  man  removes  the  pierced  billets  from  the 
press,  dopes  the  matrix  and  punch,  operates  the  cooling 
jets,  keeps  tally  on  the  number  of  billets  pierced  and 
operates  the  grab  hooks  that  lift  the  matrix  holder;  the 
fourth  man   operates  the  press. 

The  reason  for  cooling  one  end  of  the  billet  is  to  pre- 
vent the  metal  from  flowing  up  and  forming  a  flash 

around  the  base-forming  die. 
Details  of  the  punch  and  matrix  are  shown  in  Figs. 

7  and  8. 

Hot-Drawing 

After  piercing,  the  billet  is  passed  without  reheating 
to  the  hot-drawing  press  where  it  is  pushed  base  first 
through  a  die  by  a  punch  that  enters  the  hole  already 
made.  In  this  operation  the  forging  is  lengthened  about 
IJ  in.,  the  hole  reduced  about  j\  in.  in  diameter  and 
the  walls  thinned  about  l  inch. 

The  end  of  the  punch  is  flat  instead  of  slightly 
pointed,  as  in  the  piercing  operation,  and  the  contour 
of  the  base  re-forming  die  is  such  that  the  tit  on  the 
base  is  compressed  in  its  length  so  as  to  force  the  metal 
at  the  bottom  of  the  hole  against  the  flat  end  of  the 

punch. The  temperature  of  the  pierced  billet  must  not  be 
over  1300  deg.  F.  when  passed  through  the  hot-drawing 
process  lest  the  forging  pull  apart  in  the  process. 

The  punches  for  hot-drawing  are  made  of  the  same 
material  and  receive  the  same  heat  treatment  as  those 
for  piercing.    The  dies  are  made  of  Adamite.    The  die 

I 

fig.  12.     SETUP  OF  COLD-DRAWING  PRESS 
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for  re-forming  the  base  is  made  of  machinery  steel  and 

has  provision  for  the  insertion  of  steel  stamps  for  mark- 
ing a  code  representing  the  heat  number. 

The  punches  and  dies  are  doped  with  the  same  lubri- 

Transfoimation  for  Operation  1. — Nick.  Tools— Oxyacetylene 
torch  mounted  on  small  copper  wheels  ;  one  wheel  arranged  for 
spacing  from  nick  to  nick.  Production — 7000  nicks  per  operator 
In   8   hours. 

Transformation  for  Operation  2. — Break  in  flve-biilet  lengths. 
Machine — No.  87  Bliss  press  driven  by  a  15-hp.  motor.  TooLs — 
Subpress  with  breaking  punch  and  two  work  supports,  or  anvils. 
Number  of  Operators — Three.  Production — 7000  per  press  in  8 
hours.     Note — Illustration  shows  only  four  pieces  in  billet. 

Transformation  for  Operation  3. — Break  in  single  billets.  Ma- 
chine— No.  87  Bliss  press  driven  by  a  15-hp.  motor.  Tools — Same 

as  previous  operation.      Production — 7000   per  press  in  8   hours. 
Transformation  for  Operation  4.  —  Heat.  Equipment  —  Ten 

American  oil-burning  furnaces ;  pyrometers.  Production — 1200 
per  furnace  in  8  hours. 

^   ^-^ss'   ^£i\ 

Transformation  for  Operation  5. — Pierce.  Machine — No.  78i 
Bliss  special  press,  16-m.  sti'oke,  driven  by  a  30-hp.  motor. 
Equipment — Punch,  matrix  and  stripper  ;  two  water  jets  for  cool- 

ing punch.  Numhier  of  Operators — Four.  Lubricant — Graphite 
mixed  with  a  special  press  grease.  Production — 2300  per  press 
In  8   hours. 

k//-i|*   3.97S"->\ 
Transformation  for  Operation  G. — Hot-draw.  Machine — No. 

78i  Bliss  special  press,  32-in.  stroke,  driven  by  40-hp.  motor.  NVm- 
ber  of  Operator.^ — Four.  Equipment — Duplicate  punches  and  dies 
used  alternately  ;  base-forming  tools,  with  provision  for  insertion 
of  steel  stamps  for  stamping  the  heat  number  on  the  forging : 
stripper.  Lubricant — Graphite  mixed  with  special  press  grease. 
Production — 2000   per  press   in   8   hours. 

S5?>i?^ 
^:^^'.^^x^v^^^^^s^^^W\^^vm^^^^^^v.^^^^^v<^^^^^ 

5S 

-^^^^^'^^^\^s\k.k.^^^W\W.'-;-.^^'v^'^'s'^'s^'^<'J 

h.mY-—--Jd/9''-   >| l/Vw 
Transformation  for  Operation  9. — Cold-draw.  Machine — No. 

78J  Bliss  special  press,  32-in.  stroke,  driven  by  a  40-hp.  motor. 
Equipment — Punch,  die  and  stripper.  Lubricant — Lubro.  Pro- 

duction— 3000  per  press  in  8  hours. 

cant  as  used  in  piercing.     The  life  of  the  punches  is 
about  1000  forgings,  and  of  the  dies  from  400  to  700. 

The  setup  of  the  press  is  shown  in  Pig.  9,  in  which  it 
will  be  seen  that  there  are  two  punches  and  dies  set  side 

FIG.   15.     THE  BILLET  AND  THE  FORGINGS 

by  side.  These  are  used  alternately  so  as  to  allow  time 
for  cooling.  Referring  to  the  sectional  view,  A  is  the 
punch,  B  the  die,  C  the  base  re-forming  die,  D  the 
spring-actuated  stripper  and  E  the  forging  that  has  just 
been  drawn.  Details  of  the  punch  and  die  are  shown 
in  Figs.  10  and  11. 

Annealing  and  Pickling 

From  the  hot-drawing  press  the  forgings  are  tossed 
to  the  annealing  pits  near  by.  Here  they  are  packed 
with  fine  coke  and  allowed  to  cool  slowly.  When  cold 
they  are  pickled  to  remove  the  scale.  The  pickling  is 
done  in  a  hot  solution  of  Eddes  compound  (sodium  bi- 

sulphide) and  commonly  called  niter  cake.  It  is  a  by- 
product from  the  manufacture  of  nitric  acid.  About 

1  lb.  of  niter  cake  is  used  for  each  forging  to  be  pickled. 

The  strength  of  the  solution,  which  is  used  at  a  tem- 
perature of  175  deg.  F.,  is  1  to  12. 

About  li  hours  are  required  for  thorough  pickling, 
after  which  the  forgings  are  washed  in  cold  water  and 
the  scale  brushed  off.  After  pickling  one  batch  of  forg- 

ings the  bath  can  be  used  for  another  batch  by  adding 
50  per  cent,  of  the  original  amount  of  niter  cake;  a 
third  batch  can  be  pickled  in  the  same  way,  after  which 
the  vat  should  be  emptied  and  the  residue  cleaned. 

The  forgings  are  now  ready  for  the  fina;  operation, 

which  is  cold-drawing,  and  is  a  repetition  of  the  hot- 

FIG.   16.     THE   FORGINGS   CUT    OPEN 
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FIG.   17.     PRESS  FOR   FINISH  HOT-DRAWING 

drawing  process  with  the  exception  that  the  forgings 
are  not  heated. 

This  operation  adds  about  2  in.  to  the  length  of  the 

forging,  reduces  it  in  diameter  about  J  in.,  reduces  the 
diameter  of  the  hole  about  ̂   and  thins  the  walls  7/64 
in.,  representing  a  displacement  of  more  than  4  cu.in. 
of  metal. 

Both  the  punches  and  dies  are  made  of  Crescent  steel. 

The  punches  are  heated  in  a  muffle  furnace  to  1450  deg. 
F.  and  quenched  in  brine.  They  are  then  drawn  to  400 
deg.  F.  in  an  oil  bath  and  quenched  in  oil. 

One  of  the  secrets  of  successful  cold-drawing  is  in 
the  hardening  of  the  dies.  This  is  done  by  quenching 
the  walls  of  the  hole  only  by  a  stream  or  jet  of  water, 
leaving  the  rest  of  the  die  soft.    A  drawing  die  intended 

..>!<-.  6i 

+• 

■^->',r-i'i' 
FIG.  20 

■?9^^ 

FIGS.   18  TO  20.     FINISH  HOT-DRAWING  TOOLS 

Fig.  18 — Upper  Die  for  Finisli  Hot-Drawing.     Fig.  19 — Lower  Die 
for  Finisli  Hot-Drawing.     Fig.  20 — Punch  for  Finish  Hot-Drawing. 

for  hard  work,  if  hardened  all  over,  is  apt  to  break  at 
the  first  attempt  to  draw  through  it. 

The  punches  have  an  average  life  of  from  3000  to  7000 
forgings  and  the  dies  about  2000.  The  dope  used  on 
the  punches  and  dies  is  a  compound  known  as  Lubro. 

The  setup  of  the  press  for  cold-drawing  is  shown  in 
Fig.  12,  in  which  A  is  the  punch,  B  the  die,  C  the 
stripper  and  D  the  cold-drawn  forging.  Details  of  the 
punches  and  dies  are  shown  in  Figs.  13  and  14. 

Cold-drawing  gives  the  least  trouble  of  any  of  the 
operations,  and  if  the  forgings  are  supplied  in  sufficient 
quantity  the  press  can  be  kept  running  continuously  and 
2000  forgings  a  press  a  day  of  eight  hours  can  be  cold- 
drawn  with  ease. 

The  forgings  come  from  the  cold-drawing  press  with 
the  holes  clean  and  to  size,  so  that  the  only  tooling  re- 

quired is  deepening  the  holes  slightly  in  order  to  re- 
move the  nonhomogeneous  metal  that  is  naturally  forced 

to  the  bottom  by  the  punches  in  piercing  and  hot-draw- 
ing. The  outside  of  the  forging,  while  bright,  has  some 

longitudinal  scores  on  its  surface. 
Forgings  made  by  this  process  weigh  from  5  to  7  lb. 

less  than  those  formerly  bought  in  the  open  market,  and 
require  much  less  machine  work  than  those  made  by 
other  processes. 

The  billet  is  shown  at  A,  Fig.  15,  while  B  is  a  pierced 
billet,  C  is  a  hot  forging  and  D  is  cold-drawn.  Fig.  16 
shows  the  forgings  cut  open  and  designated  by  the  same 
reference  letters  used  in  Fig.  15. 

Finish  Hot-Drawing 

The  Worthington  Pump  and  Machinery  Corporation 
has  carried  its  experiments  still  further  and  has  de- 

veloped a  hot-forging  process  that  surpasses  the  cold- 
drawing  process  just  described  in  that  it  cuts  out  the 
operations  of  annealing  and  pickling. 

In  this  process  the  pierced  billet  is  passed  through 

two  hot-drawing  operations  without  reheating.  There 
are  two  methods  of  doing  this  in  use  at  the  present 
time. 

The  first  is  by  passing  the  pierced  billet  through  two 

successive  hot-drawing  operations  by  means  of  a  press 
equipped  with  two  dies  set  side  by  side  and  drawing 
the  pierced  billet  first  through  one  die  and  then  through 
the  other.  Four  punches  are  mounted  on  a  turntable 
on  the  press  ram  as  shown  in  Fig.  17,  and  while  two 
are  in  use  alternately  the  other  two  are  in  dipped  tanks 
of  water  at  each  stroke  of  the  press.  At  the  comple- 

tion of  every  fifth  or  sixth  forging  the  press  is  stopped 

and  the  turntable  turned  one-quarter  way  around,  bring- 
ing the  two  idle  punches  into  use  and  allowing  the  hot 

ones  to  be  cooled  in  the  tanks  of  water.  Passing  the 
pierced  billet  through  the  first  die  produces  a  forging 
about  the  same  as  in  the  hot-drawing  previous  to  the 
cold-drawing  operation,  while  the  second  die  leaves  it 
about  the  same  as  the  cold-drawing  die  except  that 
the  surface  is  a  blue-black  of  high  luster  like  that  of  a 
bar  of  tool  steel 

The  second  and  improved  method  is  to  pass  the 
pierced  billet  through  two  dies  set  one  above  the  other, 
so  that  the  operation  is  completed  at  one  stroke  of  the 
press.  By  this  process  operations  7,  8  and  9  are  elimi- 
nated. 

The  two  dies  are  shown  in  Figs.  18  and  19  and  the 

punch  in  Fig.  20. 
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WAR-TlflE  REPAIRiJH 

THE  work  h
andled  for 

the  fleet  by  the  repair 

ships  is  taken  care  of 
by  a  simple  system  carried 

out  in  the  repair  officer's  head- 
quarters on  board  the  train 

flagship  "Vestal."  Thousands 
of  orders  for  work  of  all  kinds 

come  to  this  ship  every  month, 

and  the  necessary  job  orders 
are  here  issued  to  the  different 

departments  of  the  ship  by  the  repair  officer  and  his 
yeoman  assistant.  When  the  part  repaired  or  the  new 
part  made  is  finished  and  sent  back  to  the  ship  origi- 

nating the  work  all  records  covering  the  job  are  put  in 
an  envelope  and  filed  for  reference  in  a  steel  cabinet 
with   the  records   for   each   ship   in   a   special  drawer. 

General  Instructions 

As  many  of  the  ships  are  away  from  the  naval  base 
for  days  or  weeks  at  a  time  it  is  important  that  full  in- 

structions be  given  with  each  job  to  prevent  serious 
delays  in  completing  the  work.  To  eliminate  misunder- 

standings in  connection  with  drawings,  sketches,  etc., 

the  instructions,  Fig.  42,  are  issued  by  the  train  com- 
mander. 

The  Original  Job  Orders 

It  is  the  intention  that  such  repairs  as  can  be  at- 
tended to  by  a  vessel's  own  mechanics  be  handled  in  the 

.shops  on  that  ship.  But  as  the  machine  shops  on  men- 
of-war  are  limited  in  space  and  equipment  there  is  a 
large  share  of  work  that  can  be  done  to  best  advantage 

by  the  regular  repair  ships,  especially  if  the  job  re- 
quires the  attention  of  mechanics  of  special  experience 

or  skill. 

The  requests  for  repairs  from  ships  are  made  on  a 
standard  form,  Fig.  43,  which  is  sent  to  the  train  com- 

mander, and  if  two  repair  ships  are  present  at  the  base 
he  assigns  the  work  to  the  ship  best  prepared  at  the 

By  frank  a.  STANLEY 

V.     Boring  and  Lining  Operations    "lon^ent  for  handling  the  re- 

This  article  explains  the  principal  features  of  the  P^^*"^'  '^^'^  '^  "'"^"^  ''^*^'- simple  and  thorough  system  for  taking  care  of 
the  many  jobs  handled  by  the  repair  ship.  Re- 
lining  a  set  of  connecting-rod  brasses  is  also  de- 

scribed, together  with  details  connected  with  the 
necessary  boring  of  the  lining.  The  method  of 
setting  up  the  work  on  the  horizontal  boring  ma- 

chine is  described  and  illustrated. 

mined  by  means  of  weekly 
reports  from  the  repair  ships 

showing  the  number  of  me- 
chanics available,  the  number 

of  days'  work  already  on  hand, 
and  the  percentage  of  urgent 

work.  The  repair  officer  de- 
termines the  plan  of  handling 

the  work  and  lays  out  the 
schedule  on  the  loose-leaf  form,  Fig.  44,  copies  of  which 
are  sent  to  each  shop  having  part  of  the  work  to  look 
after  and  to  the  supply  officer  as  a  record  of  material 
charges.    The  reverse  of  the  form  is  shown  in  Fig.  45. 

TABLE  I.    UNITED  STATES  SHIP  "VESTAL" 

Job  Order  and 

Ship 

3759— 

Alabama 

3674— 

Arizona 

3453— 

Arkansas 

3753 

3814— 

3806— Bridge 

Weeldy  Report  of  Work 
Week  ending  July  July  14,  1917 

Spentticationa  Remarks 

Complettd  Jobs 

}  Manufacture  one  occntric  atrap   [  ^"gelh^red'"' 

Manufacture  six  icc-niaking  earns       Complete 

Manufacture  following  items; 
1 .  Twelve  diffuser  cones,  C.  I   
2.  Twelve  air  cones,  C.  I   
3.  Twelve  false  furnace  doors,  C.  I . 
4.  Twelve  diffuser  sleeves,  C.  1   
5.  Two  ring  castings   
6.  One  ring  casting   

Repair  following  items; 

Complete  and Delivered 

I .  Straighten  one  shaft,  50-ft.  steanier    [   Complete  and Delivered 2.  Straighten  and  repair  one  shaft,  50-ft. steamer   

Repair  one  telescope,  MK.  XV-6  No.  25   < 

Overhaul  one  comparing  watch.  No.  343       Complete 

Complete  and Delivered 

When  the  work  is  completed  and  sent  back  to  the  ship 
ordering  it  all  the  records  pertaining  to  it  are  placed  in 

a  large  envelope,  which  is  placed  on  file  in  a  compart- 
ment devoted  to  this  one  ship,  so  that  by  referring  to  a 

special  drawer  all  of  the  records  of  work  handled  for 
any  ship  are  located  at  once. 

The  repair  officer  turns  in  to  the  train  commander  a 



384 AMERICAN     MACHINIST VoL  50,  No.  9 

United  States  Atlantic  Fleet 

8ASE   TWO    IB  OCTOBER   1917 

PROM: Commander  Train 

TO: Atlantic  Fleet 

Safajecti 

ON  TRAIN  SERVICE. 

Reqnests  for  Repairs. 

1.  Requests  (or  repairs  have  been  received    in    which   the  accompanritis*  &l!elcbe^  were  inurkc<l 

■imeiuion  for  pattern  etc"  when  it  is  evideal  the  ditnensioos  fpven  were  lor   the   f1»l^hed    produci 
Sketches  accompaoying  requests  often  have  incomplete  dimensions,  views  and  are  soiiietnnes  mdefiuitc 

2,  In  order  to  avoid  the  necessity  for  funhcr  correspondence,  signallinK  and   the  resulting   dtlav 

earned  thereby,  the  Train  Commander  request*  that  ships  subraitlinii  sketches  be  gtiidcd  by  the  follnwtiik; 

1.  Dimensions  to  be  of  the  fiuished  product 

2.  All  surfaces  to  be  marked  "F"  which  are  to  have   machine   hntsb   since  all   oiher>   will 
merely  have  the   finish   from   the   mold   or  original   surlace     or    possibly   u   rough    file 

.finish,  etc 

3.  All  sketches  contain  two  or  more  views  of  ihc  -uork 

4.  Write  all  necessary  dimensions  ou  sketch  and  do  not  trust  to  iicttling  a  drawing 

5.  Material  desired  sfaoutd  alwaya  be  slated,  or  broken  parts  lurnished      Similar  parti  li.ivi- 
bcen  received  from  different  ships,  made  of  various  materials 

6.  Specify  on  the  drawing  the  number  of  pieces  required 

1.     Make  the  sketch  sufficiently  large  so  that  all  details  may  be  undeplood 

8,  State  on  drawing  the  name  of  ship  and  number  and  date  ol  tetter  Teferrtni,*  to  sBme 

9.  SMSple  Of  broken  parts  showldalwaya  He  tumished  when  possible,  whether  or  m-l  Aei-lu-s 

or  drawings  are  furnished     This  cxpetlitea  work 

W     L.    RODGERS 

COPIES: 
Comminde  r.  m  ̂ Ch  itf 
Comtatlor  Two 
Combatfor   Oot 

Comdr.  D«strayrr  Del.icliiurn 
Ctmdi.  SutmuriDc  Force 
Comdr.  KIdc  Fotcr 
Cooidr.  Patrol  Force 
Train  ships 

FIG.  42.     GENERAL,  INSTRUCTIONS 

weekly  report  of  work  on  hand  in  the  shops,  so  that  as 
new  work  comes  in  this  report  serves  as  a  guide  for  the 
turning  over  cf  the  job  to  one  repair  ship  or  the  other 
according  to  the  amount  of  uncompleted  work  already 
on  hand  and  the  number  of  men  available  in  various 

shop  departments. 

These  reports  constitute  an  up-to-date  record  of  the 
ship's  force  of  mechanics  and  the  amount  of  work  still 
uncompleted  in  each  shop. 

The  "Vestal"  has  a  complete  electrical  shop  in  which 
a  great  variety  of  work  is  handled.  To  facilitate  the 
rapid  completion  of  jobs  of  this  character  the  form 

i»— X0-__ 

D.  S.  S. SOaTB  ClKOLIuA 

,BaM  _T»B       

ZS  fon«  _   181  T 

PROM;     l:.O...NBEJ!a..CABDlUU   „ 
TO:  Commander  Traiti 

OR:  C.  O   ...{when  only  one  repalrahiplBpreseal) 

I.        I  request  the  following     |flHfSlTc    I    i  dtMVEIttXt     *^     ̂ *^*    coming    under    the 

eoetUiance  of  the  Bureau  of  ..C,9Mat)ru,C.l;t«a..(t.RftDfl,lT.   .^._.   
(In  Ibia  apace  tWe  a  lull  deacripiioa  of  Ike  work  r*^tte«icd> ) 

Item  l!-     ?<an\ifacture  one   (1)   piston  and.  three  (3)  rlnga  for  the 
'    oompreaaed  air  plant  of  the  launobing  device;  cast  and 

prepare  for  installation. 

This  work  ia  beyond  the  capacity  of  the  ship's  force. 

.?.       The  V.  S.  S...1!P«?.H..C  A^.LINA   ^j^  furuish.....^.l-.^...P.ri^.*   !^^.... 
C  sketch  1  Comb  J 

"^'^f%^'^"£9'^B   ^^  '^'^^  ''^  *^*'  work 

3^  Accompanied  Eemvith  is   .^.?-.^«...P'-?:?.*.»   
"  Idrairlag)        likclchi        (broken  paitii 

4.  I  request  this  work  be  completed  by   a*- aOyn-aa-pOBSible^.. 

y  TbU  work  is  beyond  the  ctpaclyr  of  the  ship's  force. 

PROM 

TO.- 

Commaqier  T|[«iii> 

C.  O   

shown  in  Fig.  46  is  filled  out  on  board  the  ship  requir- 
ing the  work,  giving  the  essential  information  for  the 

benefit  of  the  electricians  on  the  repair  ship. 

TABLE  II.     UNITED  STATES  SHIP  "VESTAL" 

Weekly    Report    of    Work 

[.Week  ending  July  1 4,  1 9 1 7    ; 

Specifications 
Vncomyleted  Jobs 

1.  Repair  broken  plank,  starboard  quarter. .. .  ] 
2.  Repair  leaky  window  frame  aft,  and  leaky  i 

ventilator     ■ 
3.  Fit  hinged  band  at  break  in  mast   J 

Repair  following  items:  1 
1.  Three  armatures,  watnrtight  door  system  [ 
2.  Three  field  roils,  watertight  doorsystem..  f 

[      3.  Two  solenoids,  watertight  door  system.. .  J 

3776 —                  /  Overhaul  and  clean  one  3-in.  telescope,  Mk.   \ 
South  Carolina  \       XI-8,  No.  3763   / 

3819 —  f  I,  Renew  shaft  for  extractor,  laundry   1 
South  Carolina  \  2.  Repair  or  renew  bottom  of  extractor   J 

Job  Order  and 

Ship 

3838— 

Sea  Gull 

3833— Solace 

Remarks 

65  per  Cent. 
Complete 

60  per  Cent. 
Complete 

0  per  Cent. 
Complete 

75  per  Cent. 

Complete, 

3429— Texas 
Repair  and  overhaul  following  items: 

1.  Three  OOD  glasses,    Nos.    1872, 
2365   

2.  One  boat  clock,  No.  433   , 
3.  One  clock.  No.  12!   

90  per  Cent. 
Complete 

A  weekly  report  of  work  in  detail  is  made  out  in  the 
repair  office,  showing  the  jobs  completed  during  the 
week,   and  the  uncompleted  jobs  with   percentage   of 

O,  S.  S.  VESTAL 

_.  DMc   L-T^hf.n   1M7 

C     Au.   ,.  0.,37.55-i>,.   

For   5*R   us.s.S.PEiTH.CARpI.IKX 

^  SPBCtFICATIOnS. Lianufaoture  one    (IJ    piston,   and 
set  of  rlQj-s,    air  plant  of 
launching  dertce,   as  per   aaicple 

f^    and  blue    print  :;o.    i-589. 

o- 

PLAN  OF  WOBH. 

Shop  T"-pattern.    piston  A  ring. 
Q    Shop  ■F"-Ca3t,   C.I.    1  off  each 

pattern. Shop  "S-'^Uld  old   piston  for 

a pare k 
Q     Shop  "iP'-l'Bohlna  -  E  xecute. 

UtUrM  med  in  ittf   lUi  tfn    kt^fd 

  t/S.V         O 
0«ciw  t»  Chf »« 

Dt/r  C»mwitmte4  . 

RaTR  TVTAL  HUFfl 

"CS! -o 

PIG.  43.     JOB  ORDER  FORM 

FIGS.  44  AND  45.     WORK  PLAN  SHEET  AND  MATERIAL 
FORM   FOR  SUPPLY  OFFICER 

work  complete  given  in  the  last  column.  Two  sheets 
from  a  typical  weekly  report  are  shown  in  Tables  I 
and  II. 

An  almost  endless  number  of  jobs  are  handled  in  the 

optical  and  watch  shops,  as  will  be  seen  upon  examina- 
tion of  the  monthly  report  in  Table  III.  Two  views  of 

the  optical  shops  are  shown  in  Figs.  47  and  48.  The 
first  is  the  shop  where  large  range  finders,  binoculars, 

etc.,  are  overhauled;  a  12-ft.  range  finder  will  be  seen 
on  the  stands  in  the  center  of  the  room.  The  view  in 
Fig.  48  shows  a  corner  of  the  instrument  shop  on  the 
deck  below,  where  a  complete  machine  equipment  is 
installed. 

A  quarterly  report  is  made  out  for  the  various  naval 

bureaus,  covering  details  of  all  work  handled  for  dif- 
ferent ships  and  classified  by  bureau  of  navigation,  con- 

struction and  repair,  ordnance,  steam  engineering  and 
so  on.     This  report  covers  thousands  of  items  carried 
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U.  S.  S.  VESTAL. 

PROM;  CommAndlns  Officer. 

TO:  CoinmBildiag  Officer,  V.  S.  S   •   •••••»•.        ^ 

SUBJECT:     Electrical  Materi*];  Requeat  infonnatioa  of. 

Refereace:     (a) 

i.        Plcaae  fnmisb  anawers  to  questioaa  checked  on  list  below.     TbU  mfonnatioa  U  fieceaaary  la 

order  to  properly  carry  out  rcpaira  on         „   „   —   _       

Serietilbuat  or  compound     _           ...-„   , —   

Speed,  coastaut  or  variablt     ,.._     — „..„     . —       

Duty;  continuous  or  intenulttent.   .,                 ,   .     , 

a.  p,.       R.  P.  M,        Volla   _   _.„         ,     

No.  of  pok*_       -.           

Ko.  of  field  coila  per  polt... 

Diameter  or  bore  (exaftiy)„. 

No.  of  brush  sterna   

Brush  stem  e-ctetiils  over  wiuding   ̂     j^^    ■■■ 

Brushes,  fixed  or  shift    ..    .d^reea... 

Commutator    trouble..;.     

Incbc* .. 

Armature     txoubleL.,_..^        .-   

Temperature  in  operation '(Norma!  or  cxceaatve)  ... 

Vl*ea7  of  bearings:  commutator  or  back  end     

Armature  rest  on  jole  piece*.   ,   

What  relMira  attempted     __„.« 

Distance  from  coils  to  tienrins  head  or  ft«ni«;....K,. 

If  stripped,  send  sample  coiK   »,..._       

FIG.    46.     BLANK  FORM  FOR  ELrECTRICAL,  DATA 

through  the  different  shops  on  the  repair  ship  and  is 
nothing  short  of  a  revelation  to  one  unaccustomed  to 
the  variety  and  quantity  of  work  regularly  accomplished 

by  the  ship's  repair  crew. 

Relining  Connecting-Rod  Brasses 

A  set  of  four  crankpin  brasses  from  the  connecting- 
rods  of  the  main  engines  of  one  of  the  battleships  was 

sent  to  the  repair  ship  "Vestal"  to  have  their  bearing 
surfaces  renewed  by  remetaling  with  antifriction  metal. 

The  brasses  as  they  appeared  on  the  "Vestal's"  deck 
are  shown  in  Fig.  49.  Their  dimensions  are  given  in 
Fig.  50,  which  shows  the  rod  end  with  the  brasses  in 
place. 

The  old  worn  metal  lining  was  removed  by  melting, 
as  in  Fig.  51.  For  this  operation  one  brass  at  a  time 
was  suspended  over  a  crucible  by  means  of  the  chain 
hoist  in  the  gallery  and  a  kerosene  torch  applied  as 

illustrated  to  flow  the  metal.  The  flame  under  air  pres- 
sure is  played  against  the  old  lining,  and  in  a  few  mo- 

ments the  metal  flowed  out  freely  into  the  receptacle 
below. 

Melting  the  metal  for  pouring  the  new  surfaces  is 
accomplished  as  shown  in  Fig.  52.  A  portable  oil  heater 
is  used,  with  the  melting  pot  suspended  directly  over 
the  top  of  the  apparatus.  The  heater  is  made  up  of  a 
cylindrical  shell  of  4-in.  boiler  plate  15  in.  outside 
diameter  and  mounted  on  a  platform  with  four  wheels 
at  the  comers  so  that  it  may  be  moved  as  readily  as  an 

FIG.  48.     GENERAL  VIEW   IN  OPTICAL  SHOP 

ordinary  truck.  The  two  pipes  at  the  bottom  are  for 
the  oil  and  air  supply.  The  interior  of  the  steel  shell 
is  lined  with  2  in.  of  fire  clay,  and  there  is  a  cast-iron 
pot,  or  liner,  inside  of  this,  forming  the  central  chamber 
in  the  heater. 

Crude  oil  is  used  for  fuel,  being  supplied  from  a 
portable  tank.  The  air  pressure  is  regulated  by  the 
valve  at  the  heater  base. 

In  setting  up  the  work  for  pouring  no  babbitting 
arbors  are  used  and  the  sole  special  device  required  con- 

sists of  a  sheet  of  20-gage  galvanized  iron.  When  it 
is  considered  that  each  brass  is  poured  with  nearly  100 
lb.  of  babbitt  and  that  the  area  of  the  surface  poured 

equals  something  like  450  sq.in.,  the  use  of  a  thin  sheet 

FIG.    47.      RANGE   FINDER   IX   OPTICAL  SHOP 

FIG,  49,     THE  BRASSES  TO  BE  RBLINED 

of  metal  in  place  of  a  heavy  arbor  of  some  kind  seems 
a  rather  doubtful  procedure.  As  a  matter  of  fact  the 
method  is  a  most  satisfactory  one  and  is  regularly  fol- 

lowed in  navy  practic 
Two  of  the  brasses  are  poured  at  once,  so  that  two 

sheets  for  the  babbitting  forms  are  used,  as  shown  in 

Fig.  53.  The  job  is  set  up  as  indicated  in  the  illustra- 
tion. The  work  to  be  relined  is  shown  at  A,  and  the 

sheet-metal  forms  at  B.  The  brasses  as  they  stand 

upright  are  213  in.,  and  the  sheet-pouring  forms  are 
made  about  2  in.  higher.  The  forms  are  made  to  allow 
for  a  thickness  of  metal  of  1  in.  to  be  run  into  the 
brasses.  The  brasses  when  secured  in  place  at  the 

end  of  the  connecting-rod  are  spaced  apart  by  lining 
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blocks,   so  that  the  halves   to  be  poured   are   not  full 
half  circles. 

The  two  halves  as  set  up  for  the  pouring  of  the  lin- 
ing are  spaced  by  two  strips  of  wood,  C,  which  are 

placed  vertically  between  the  sheet-metal  forms,  and 
the  work  is  then  clamped  as  shown  in  Fig.  54.  The  job 

rests  on  a  3-in.  cast-iron  floor  plate,  and  the  first  ladle 
of  metal  poured  tends  to  solidify  at  the  bottom  and 
makes  it  unnecessary  to  use  fire  clay  or  other  luting 
material.  In  the  case  here  described  three  men  did  the 
pouring  with  ladles  holding  say  10  lb.  of  metal  each. 
As  the  babbitt  was  run  into  the  1-in.  gap  between  the 
work  and  the  forms  a  stick  was  pressed  down  into  the 
liquid  material  at  different  points  and  the  gases  allowed 

Z//7£r  filed  and  hepf  clear 

FIG.  50.     DETAILS  OF  ROD  END  AND  BRASSES 

bo  escape  as  fast  as  the  pouring  was  done.  When  the 

running  of  the  metal  was  completed  and  the  forms  re- 
moved a  clean,  smooth  surface  was  found  with  the 

babbitt  well  solidified  at  all  points  in  the  brass. 
The  formula  for  the  metal  used,  which  is  employed 

by  the  Navy  for  white-metal  bearings  and  for  bearing 
surfaces,  is :  Copper,  4  per  cent. ;  tin,  89  per  cent.,  and 
antimony,  7  per  cent. 

Machining  the  Bearings 

The  first  operation  in  the  machine  shop  consists  of 
peening  in  the  babbitt  until  its  entire  surface  has  been 
well  worked  and  compressed,  after  which  the  job  is 
ready  for  boring  and  facing  in  the  horizontal  boring 
machine,  Fig.  55. 

The  lower  brass  is  placed  on  parallels  and  held  by 
clamps  at  the  four  corners.  Four  spacing  blocks  are 
placed  on  the  brass  to  represent  the  thickness  of  the 
o-in.  liners  that  are  to  be  used  between  the  brasses 
when  secured  to  the  connecting-rod.  The  upper  brass 
is  placed  on  the  spacing  blocks  and  clamped  in  place. 

The  two  brasses  must  be  correctly  located  in  refer- 
ence to  each  other  and  also  in  parallel  position  to  the 

axis  of  the  boring  bar,  and  the  table  and  boring  bar 
adjusted  to  secure  the  central  position  for  the  bore 
through  the  work.  The  central  position  of  the  bar  and 
work  is  obtainable  with  close  degree  of  approximation 

FIG.  51.   MELTING  OUT  THE  OLD  METAL 

by  measuring  and  calipering  between  bar  and  brass; 
but  this  is  a  preliminary  setting  that  is  further  ad- 

justed by  means  of  an  indicator  which  is  brought  into 
service  for  the  purpose  of  aiding  in  the  facing-off  of 
the  superfiuous  babbitt  metal  at  the  ends  of  the  brasses. 

Use  of  the  Indicator 

The  indicator  used  is  a  dial  test  instrument  secured 
in  a  clamp  holder  by  means  of  which  it  is  secured  to 
a  tool  shank  placed  in  the  boring  head.  The  boring 
bar  is  then  rotated  by  hand  and  the  corners  of  the 
brass  indicated  to  assure  the  ends  of  the  work  being 
square  with  the  boring  bar  axis.  With  the  work  thus 
set  it  is  clamped  and  the  facing  of  the  ba\)bitt  is  then 

accomplished. 
The  tool  used  is  a  long  facing  tool  with  a  thin  edge 

ground  to  a  keen  rake.     The  chip  taken  is  very  light. 

FIG.   52.     MELTING  THE  WHITE  MET.-VL  OVER  AN  OIL HEATER 
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but  the  tool  extends  clear  across  the  inch  or  more  of 
babbitt  so  that  the  metal  is  removed  in  the  form  of  light 
shavings.  This  facing  cut  is  carried  down  to  the  sur- 

face of  the  brass  and  the  job  is  then  ready  for  final 
setting  for  the  boring  of  the  babbitt  and  the  finishing 
of  the  ends. 

It  will  be  understood  that  these  old  brasses  are  to 
be  so  machined  as  to  go  back  into  the  rods  from  which 

iVooc/  spacing  Strip 

C 

20  (joge  Sheet  Iron 
---  Qiul^ani?.ed 

/  Gap  hefw^en  Sheet 
Metal  Form  ancf 
Worh  Surface 

Pair  of  Brasses 

toterelined  '■ 

FIG.  53.  THE  FORM  IN  PLACE  FOR  POURING 

they  were  removed  and  work  properly  when  placed  in 
service.  The  conditions  are  different  than  if  they  were 
a  new  piece  of  work  and  were  to  be  fitted  to  a  connect- 

ing-rod actually  in  the  shop  at  the  time.  The  rod  is 
however  out  at  sea  and  in  operation  with  another  set 
of  brasses,  and  this  means  that  the  setting  points  for 
the  work  on  the  boring  machine  must  be  obtained  from 
the  old  brasses.  Hence  the  application  of  the  indicator 
to  the  ends  of  the  brasses. 

TABLE  III.    U.  S.  S.  ''VESTAL"  OPTICAL  REPAIR  CARD 
Completed  Work 

Total 
Instrument  No. 

Telescopes   »        4 
llangefinder  B.  &  L        I 
Clock,  fircrooni        I 
Stop  watch  8        7 
Stadimfcter        I 
Clock        I 

Ship 

Alabama   
Alabama   
Arkansas   
Arkansa.^   
Celtic   
Celtic   
Connec  icut.  . 
Connecticut .  . 
Delawaic   
Delaware   
Delaware   
Delaware   
Delaware   
Delaware   
Despatch   
Florida   
Florida   
Florida   
Illinois   
Illinois   
U'inois   
Illinois   
Illinois   

nijnois   
Illinois   
Kansas   
Kansas   
Kansas   
KearsarKfc ... 
Kearsargo .  . . . 
Louisiana   .  . . 
McCall   
Michigan   
Michigan.  .  .  . 
Michigan  . . , 
Michigan  . .. . 
Michigan  ,  . . . . 
Michigan   
Michigan  , . . . 
Michigan    ,  ... 
Michigan   
Michigan   
Minnesota. .  . . 
Minnesota. .. . 
Missouri   

Stop  watches    6 
Clocks,  deck    2 
Stop  watches    12 
Thermometer    I 
Stop  watches    8 
Telescopes    4 
Telescopes    1 
Periscope    I 
Watch,  comparing    1 
Telescope   ,    I 
Uangefinder  B.  &  L    I 
Stop  watches    18 
Watch,  comparing    I 
Stop  watch    I 
Clock,  fireroom    I 
Stop  watches    5 
Spotting  glaea    1 
Telescopes    2 
Stop  watches   .•    I 
Telescopes  1 3i    2 
Telescopes  1 2J    I 
Binoculars  4J    I 
Clock,  deck    1 
Watch,  comparing    I 
It  angefinder    I 
Sextant    1 

Stop  watches .   ".    6 
Stop  watches    4 
Periscope    I 
Telescope    1 
Rangefindcr    I 
Stop  watches    3 
Stop  watches    I 
Binoculars    I 

Stop  watches    4 
Periscope    1 
Telescope    1 
Telescope .                           1 
Clock,  boat    I 

FIG.   54.      A  PAIR  OF  BRASSES  AFTER  REL.INING 

The  boring  is  done  with  three  cuts.  There  is  about 
i  in.  of  metal  all  the  way  around  to  remove,  and  the 
first  cut  takes  about  f^^^   in.  on  a  side.     The  next  cut 

P'IG. 

FACING   AND    HORIXG  THE    LINING 

removes  f^  in.  less  A  in.,  which  is  left  for  the  finish- 
ing cut.  The  first  two  cuts  are  taken  with  h-m,  feed 

and  the  finish  cut  with  a  feed  of  ̂ V  in.  per  revolution 
of  tool. 

(Name)  Inchargeof  optical  work. (Rank) 4—2553 

What  Is  the  Matter  With  the  Straw  Boss? 
By  Clifford  H.  Dengler 

Late  one  afternoon  when  everybody  in  the  drafting 

room  of  one  of  America's  largest  aircraft  plants  was 
busily  engaged  in  working  out  ideas  or  laying  down 
plans  for  tools  or  machinery  destined  to  win  the  war 
the  door  burst  open  and  an  important  appearing  young 
man  with  indignation  in  his  eyes  blew  in  and  sought 
the  desk  of  the  chief  tool  designer. 

The  young  man  carried  a  blueprint,  and  soon  he  and 
the  chief  had  their  heads  together  over  it,  their  con- 

versation being  generously  interspersed  with  emphatic 
gestures  expressive  of  disapproval  on  the  part  of  the 
young  man  while  the  chief  appeared  to  be  temporizing. 

After  some  minutes  of  discussion  the  two  went  over 
to  a  draftsman  near  the  center  of  the  room,  who  was 
evidently  the  center  around  which  a  storm  was  brewing. 
The  blueprint  was  laid  on  his  board,  an  accusing  finger 
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pointed  to  the  middle  of  its  anatomy  and  a  magisterial 

voice  demanded  to  be  informed  "why  in  thunder,"  etc., 
etc.? 

The  chief  makes  no  comment  and  the  draftsman  is 

plainly  worried.  He  seeks  first  to  justify  the  construc- 
tion which  the  young  man  has  indicated  was  not  in 

accordance  with  their  usual  practice  by  saying  that  it 

will  "work  just  as  well  that  way,"  or  "it  costs  less  to 
make  it"  and  many  other  stock  excuses  of  the  drafting 
room  until  he  suddenly  remembers,  "Why,  Mr.  Mann 
ordered   it   that   way." 

Mr.  Mann  is  the  man  "higher  up."  The  displeased 
young  man  subsides,  rolls  up  the  blueprint,  exits  R.  U. 
E.  or  any  other  old  convenient  place,  while  peace  again 
broods  over  the  department. 

Presently  Neighbor-on-the  Right  says  in  a  stage 

whisper  to  Man-in-the-Center :  "S'matter  wid  de  guy?" 
"Design  didn't  suit  him,"  replied  Man-in-the-Center. 

"Whatsee  know  about  it?" 
"Nawthin." 

"Whosee  any  way?"  inquired  Neighbor-on-the-Left 
who  was  himself  new  to  the  job. 

"Oh,  he's  just  a  straw  boss  out  in  the  toolroom," 
said  Man-with-a-G ray-Moustache ;  "he  ain't  got  any- 

thing to  say;  that's  why  he  talks  so  much." 
"Well,  he's  got  his  nerve  with  him  anyway,"  said 

Neighbor-on-the-Left,  "comin'  in  here  and  tellin'  us 
tool  designers  our  business." 

"Oh,  his  kind  are  allatime  tryin'  to  put  over  the  buck," 
says  Man-at-the-Center.  "Serves  to  cover  their  own  ig- 

norance." 
"Don't  blame  the  kid,"  says  the  chief,  "he's  young 

yet.     Maybe  he'll  learn  something  when  he  grows  up." 
So  it  is  wherever  you  go.  No  matter  what  line  of 

business  he  may  be  in,  the  straw  boss  or  subforeman 
is  the  goat  and  commands  about  as  much  respect  as 
our  story  indicates. 
Why  is  this  thus?  His  position  shows  that  he  was 

picked  out  from  among  his  fellows  probably  on  account 
of  some  superior  qualification,  and  when  a  vacancy 
occurs  higher  up  the  straw  boss  is  the  man  on  whose 
shoulders  the  mantle  will  fall,  and  when  this  happens  he 
generally  makes  good  in  his  new  position.  Why  does 
everybody  hate  a  straw  boss? 

Those  Opulent  Munition  Workers 
By  L.  L.  Thwing 

In  the  Metropolitan  Museum  of  Art  or  some  other 

place  is  preserved  in  the  form  of  a  tablet  of  imperish- 
able clay  the  original  mother-in-law  joke  perpetrated 

by  some  prehistoric  Joe  Miller  about  the  year  four- 
thousand-and-something-or-other  B.C. 

Though  I  have  not  heard  definitely  of  its  discovery 
I  am  inclined  to  believe  that  a  similar  tablet  has  re- 

cently been  unearthed  which  translated  reads  something 
like  as  follows: 

"Mr.  Ptolemy  Smith,  the  well-known  manufacturer, 
whose  brick  yard  is  located  in  the  rear  of  Nile  St., 
while  pricing  some  shirts  in  a  leading  haberdashery  was 

astonished  to  learn  that  the  shirts  which  he  had  regu- 
larly purchased  at  two  pieces  of  silver  had  advanced 

to  four  pieces  of  silver. 

"Though  Mr.  Smith  is  one  of  our  wealthiest  citizens 
he  has  made  it  a  lifelong  rule  never  to  pay  more  than 

two  pieces  (or  at  most  two  pieces  and  a  half)  of  silver 
for  a  shirt,  and  while  he  was  mentally  debating  as  to 
whether  he  should  break  the  rule  and  pay  the  extor- 

tionate price  or  appear  in  public  in  his  pajamas  a 
rough-looking  individual  with  soiled  hands  and  clothing 
streaked  with  bronze  dust  snatched  the  garment  from 
the  hands  of  the  sales  person,  inspected  it,  paid  for 

it  in  cash  and  ordered  it  sent  to  the  Spear  Makers'  Club. 
"Inquiring  of  the  sales  person  Mr.  Smith  soon  discov- 

ered that  the  shop's  best  customers,  who  were  de- 
manding the  best  of  everything,  were  the  munition 

v/orkers,  whose  wages  had  been  increased  to  incredible 
amounts  by  reason  of  the  enormous  demand  for  labor 

due  to  the  war  with  the  Persians." 

Now  Being  Worked  to  the  Limit 

As  stated  above,  this  tablet  has  been  discovered  and 

is  now  being  worked  to  the  limit  by  the  hard-pressed 
reporters  for  the  daily  papers  and  the  story  writers 
on  the  weeklies,  as  witness  the  following: 

"Mother  Brown,  who  has  run  a  boarding  house  in 
Bridgeport,  Conn.,  for  the  past  17  years,  has  discovered 

that  the  'boys'  want  more  class  to  their  provender  and 
are  willing  to  pay  for  it,  so  she  has  engaged  the  former 
chef  of  the  Biltmore  Hotel  to  take  charge  of  the 

cuisine." 
"It  is  stated  that  a  die  cutter  in  a  local  shipyard 

received  $228  a  day  for  four  weeks;"  that  "the  poorest- 
paid  laborers  in  the  yard  receive  more  than  an  ensign;" 
that  "the  visible  supply  of  stencil  pianos,  limousines  and 
tan  shoes  is  fast  getting  into  the  hands  or  onto  the  feet 

of  the  munition  workers"  and  that  "hundreds  of 
limousines  waited  each  night  to  take  these  toilers 

home."  These  statements  were  later  denied  in  small 

print. If  all  our  industrial  experts  with  the  pen  were  to 
confine  their  writings  to  what  they  see  themselves  there 
would  be  less  occasion  for  all  of  us  to  Hooverize  on 
white  paper. 

Not  in  Accord  with  iNoiviDUiVL  Experience 

My  own  experience  in  a  shop  employing  1000  men 
discloses  little  evidence  of  undue  prosperity  on  the  part 
of  the  employees  who  have  been  in  the  shop  since  before 
the  war.  One  or  two  callow  youths  of  tender  years  and 

slight  responsibilities  have  broken  out  with  second-hand 
Fords,  and  the  moving-picture  houses  have  business 
enough  to  warrant  keeping  open  every  night  instead  of 
two  nights  a  week  as  formerly,  but  I  defy  expert  in- 

vestigators to  prove  that  we  are  living  like  the  prodigal 
son. 

Mechanics  in  general  being  made  of  the  same  mate- 
rial as  the  rest  of  rhankind,  you  may  naturally  expect  to 

find  some  who  are  not  looking  ahead  to  the  time  when 
husks  may  be  the  only  item  of  their  menu,  but  the 
manner  of  living  of  the  majority  is  not  so  different 
from  before  the  war. 

There  are  some,  of  course,  who  by  reason  of  the 
abnormal  conditions  and  scarcity  of  labor  are  getting 
more  than  they  ordinarily  would,  but  if  any  piece- 

worker can  back  up  a  pneumatic  riveter  hard  enough, 
fast  enough  and  long  enough  to  earn  three  or  four  times 
the  normal  wage  he  is  three  or  four  times  as  valuable 
to  the  country,  and  if  he  happens  to  want  a  silk  shirt 
far  be  it  from  me  to  say  that  he  shall  not  have  it. 
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IV. 
FREQUENT 

 breakages 
of  heavy  pinions  in 

steel  plants  have  re- 
sulted in  the  development 

of  a  very  ingenious  adapta- 
tion of  the  Thermit  process 

for  their  repair.  Obviously 

the  casting  on  of  a  new 

neck  entirely  out  of  Ther- 
mit steel  would  be  a  very 

expensive  operation  and  it 
would  also  be  costly  and 
difficult  to  turn  up  a  new 
piece  of  steel  and  weld  it 
on  to  the  original  section, 

as  the  weld  would  be  a  very 
large  one  to  make.  Ex- 

perience has  shown,  how- 
ever, that  the  intense  heat 

of  the  reaction  can  be  util- 

ized for  the  purpose  of 
bringing  the  broken  sur- 

face of  the  pinion  to  a 
fusing  temperature,  at  which  time  a  supply  of  liquid 
steel  can  be  poured  in  from  the  ladle,  and  this  will 
unite  with  the  original  body  of  the  pinion  to  form 
a  new  neck  thoroughly  amalgamated  with  the  rest  of 
the  piece. 

Briefly  the  operation  consists  in  constructing  a  mold 
around  the  broken  section  so  as  to  permit  of  casting 
on  a  new  neck  to  replace  the  one  broken  off.  The 
original  section  is  then  preheated  to  red  heat  by  means 
of  gasoline  or  oil  burners,  after  which  Thermit  steel 
from  a  crucible  is  allowed  to  flow  over  the  fractured 
surface  to  a  depth  of  1  in.    This  completes  the  heating 

Thermit  Welding— Welding  New    operation  and  brings  the ,.  y      ,  J  n        1  T-«'     •         J.  surface  of  the   roll  to  the 

JNecKs  on  l^arge  Steel  rinions* 
The  examples  of  steel-pinion  work  shown  in 
this  article  are  typical  of  welds  that  may  be 
made  on  many  other  large  machine  sections. 
The  illustrations  presented  give  some  examples 
of  marine  repairs  and  are  of  suggestive  value 
to  users  of  many  classes  of  large  machine  tools. 

FIG.   37. SAWING  OFF  END  OF  NECK   PREVIOUS  TO 
WEILDING  ON  A  NEW  ONE 

melting  point.  A  supply  of 
liquid  steel  from  a  ladle  is 
then  tapped  into  the  mold 
and  allowed  to  wash 
through  and  overflow  into 
an  ingot  mold  so  as  not  to 
be  wasted.  The  overflow 

gate  may  then  be  closed  and 
the  mold  filled  to  the  top 

with  steel.  Detailed  in- 
structions for  these  various 

operations  follow,  but  it  is 
recommended  that  if  the 

process  is  to  be  used  for 
the  first  time  for  such  re- 

pairs an  experienced  en- 
gineer should  be  obtained 

to  supervise  the  first  welds 

and  give  personal  instruc- 
tions for  executing 

this  class  of  work.    The  in- 

'For    the   author's    forthcoming    book, 
Cutting."     AH  rights  reserved. 

"Modern    Welding   and 

structions  given  here  have  been  written  more  especially 
for  the  purpose  of  acting  as  a  guide  for  a  reference,  and 
while  we  hope  that  these  are  sufl^ciently  adequate  and 
complete  to  enable  anybody  to  make  these  welds,  the 
personal  supervision  and  instructions  of  »;i  experienced 
engineer  are  much  to  be  preferred. 
We  give  two  methods  for  executing  these  repairs. 

The  first  method  which  follows  is  undoubtedly  the 

safest  and  surest  method  to  use,  but  it  involves  con- 
siderably more  trouble  and  expense  than  the  second 

method.  We  can  recommend  it  strongly,  however,  and 
believe  it  would  be  to  the  interests  of  steel  plants 
having  much  of  this  work  to  do  to  equip  themselves 

properly  to  follow  out  this  method. 
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Before  undertaking  a  pinion  repair  the  broken  end 
should  be  cut  off  square,  as  shown  in  Fig.  37,  so  as 
to  form  a  level  surface  when  the  roll  stands  in  a 
vertical  position.  The  object  of  this  is  to  permit  of 
a  uniform  covering  of  Thermit  steel  over  the  entire 
surface  to  be  welded.  If  the  break  is  in  the  pods,  cut 
off  2  in.  below  the  point  where  the  pod  joins  the  neck. 

FROMFUCLTMK 

mmnKL  tank 

Foundation  to  suit  condition  of  ground  etc 
In  all  cases  see  thatmoW  is  supported 

enroll  independent  of  floor 
Size  and  number  of  mold  boxes  to  suit  roll 

it  joins  the  neck,  it  should  taper  as  shown.  Where  the 
operation  requires  the  casting  of  pods  a  special  pat- 

tern should  be  made  having  the  shape  of  the  pinion 
neck  with  these  pods.  This  pattern,  like  the  riser 
pattern  mentioned  before,  should  be  larger  in  diameter 
than  the  pinion  neck  and  should  taper  at  the  bottom. 
The  pattern  should,  if  necessary,  be  made  in  sections 
so  as  to  allow  of  being  withdrawn  from  the  mold. 

Foundation  and  Heating  Arrangements 

Heavy  circular  cast-steel  mold  flasks  should  be  pro- 
vided, the  same  as  are  used  in  steel-foundry  practice. 

In  the  absence  of  these  flasks  suitable  ones  can  be 

made  of  i-in.  steel  plate.  The  bottom  flask  should 
be  divided  and  bolted  together  so  that  it  can  be  re- 

moved without  trouble,  as  it  is  much  easier  to  tear 
down  the  mold  after  this  flask  is  removed  than  before. 

In  undertaking  repairs  on  these  pinions  it  is  recom- 
mended that  a  special  pit  be  constructed  as  shown  in 

Fig.  38.     It  is  of  the  utmost  importance  when  con- 

ri>OM  FUELTAHIf 
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FIG.  38.     A  DESIGN  FOR  A  PEHIMANENT  PIT  FOR  WBLDlNa 
NECKS  ON  LARGE  ROLLS  AND  PINIONS.     IF  DESIRED 

A    REMOVABLE    FIRE-BRICK    PARTITION    MAY    BE 
USED    BETWEEN    ROLL    OR    PINION    PIT    AND 

THE    INGOT    MOLD    PIT 

If  when  the  neck  is  cut  off  it  should  be  found  to  con- 
tain any  pipes  or  cavities  these  should  be  bored  out 

and  steel  plugs  turned  to  a  driving  fit  and  driven  into 
the  cavities  at  least  5  in.,  care  being  taken  that  the 
plugs  are  driven  in  even  with  the  surface  on  the  end 
of  the  neck. 

Another  and  better  method  is  to  dry  out  the  inside 
of  the  cavity  by  heating  and  then  fill  with  liquid  steel. 
This  will  eliminate  any  danger  of  the  Thermit  metal 
melting  the  plug  and  running  into  the  cavity,  which 
might  cause  a  violent  and  dangerous  eruption  of  the 
steel.  Clean  off  all  dirt  and  grease  at  least  20  in.  from 
point  of  weld. 

A  riser  pattern  should  be  provided,  undercut  as 
shown  in  Fig.  32-E,  also  a  pouring  gate  and  overflow 
gate  pattern. 

The  riser  pattern  should  be  3  in.  larger  in  diameter 
than  the  pinion  neck,  and  at  the  lower  part,  where 

Sec  +  ion   A-A 
Hole  tv  be 

'  xmterTfKrmit 

I  ;i     steel  IS 

*  washecl 

out 

Foundation  To  suit 
condition  of  ground  elc 

In  oM  cases  sec  ttiot 
mold  IS  supported  on 
roll  indeperKleot  of  floor. 
Size  and  numtier  of  mold 

boxes  to  suit  roll 

FIG.    39.      METHOD   OP  WELDING    ROLL   N-ECKS   WITHOUT DIGGING  .\   PIT 

structing  the  pit  to  provide  a  good  foundation  for 
the  bottom  of  the  pit.  It  has  been  found  in  many 
cases  that  steel  plants  are  built  on  low  and  marshy 
ground,  therefore  when  a  pit  is  dug  the  ground  is  apt 
to  be  soft  and  many  times  water  seeps  in.  For  this 

reason  the  design  in  Fig.  39  is  shown.  However,  un- 
less precautions  are  taken  to  provide  a  good  foundation 

heavy  pinions  are  apt  to  settle  before   the  welding 
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operation  is  completed.  This  is  liable  to  cause  a  loss 
of  the  repair  and  sometimes  a  serious  explosion  might 
result  caused  by  the  hot  metal  coming  in  contact  with 
moisture.  When  an  adequate  foundation  has  been  pro- 

vided set  the  pinion  and  the  ingot  mold  in  place  and 
brace  them   strongly   to   the  sides  of   the  pit. 

Arrange  the  heating  burners  which  may  use  gas, 
gasoline  or  kerosene.  This  arrangement  is  shown,  al- 

though the  complete  connection  to  the  fuel  supply  is 
not. 

Constructing  the  Mold 

Construct  the  mold,  as  shown,  of  sharp  silica  sand  and 
fire  clay.  The  usual  proportions  of  the  mixture  are  three 
parts  of  sand  to  one  of  clay,  but  this  varies  according 
to  the  sand  and  clay  used.    Coat  the  mold  with  a  good 

FIG.     40.       WELDING     A     ROLL,     NECK.       THERMIT    STEEL 
TAPPED   INTO  MOLD  AND  LADLE  OF  STEEL  AT  LEFT 

READY    FOR    FINAL    OPERATION 

steel  wash  and  drive  in  nails  or  chaplets  to  hold  the 
sand  in  position. 

Attach  the  runners  at  the  proper  points  and  ram 
them  with  the  same  material,  being  careful  to  arrange 
the  runner  for  the  Thermit  exactly  as  shown,  that  is, 
the  runner  gate  is  so  placed  that  when  the  Thermit 
steel  has  run  into  the  mold  the  top  surface  of  the  neck 
will  be  covered  with  superheated  Thermit  steel  to  a 
depth  of  about  1  in.,  and  the  slag  from  the  Thermit 
reaction  will  flow  from  the  crucible  and  run  out  of 

the  V-shaped  notch  in  the  side  of  the  runner,  thereby 
preventing  any  slag  from  entering  the  mold. 

The  overflow  runner  should  have  sufficient  pitch  so 
that  the  liquid  steel  will  flow  to  the  ingot  mold  readily 
without  spattering.  Firebricks  should  be  laid  on  top 

of  the  ingot  mold  in  order  to  prevent  steel  from  spat- 
tering at  that  point. 

When  the  mold  is  completed  start  the  preheating  of 
the  body  of  the  pinion.  If  gasoline  or  kerosene  is 

used  three  double  or  five  single  preheaters  will  be  re- 

i^%m^\« 
PIG.    41 

ItOLL    NECK    WEILDED    TO    LARGE   STEEL    ROLI^. 
WITH  PODS  CAST  IN 

quired  and  another  one  should  be  kept  filled  and  ready 
to  be  cut  in  when  any  one  of  the  others  has  become 
empty.  This  will  prevent  loss  of  heat  while  a  preheater 
tank  is  being  refilled. 

As  the  body  of  the  pinion  approaches  a  red  heat 
start  the  preheating  of  the  top  of  the  neck  as  shown 
in  Fig.  32-B.  Heat  this  surface  to  a  good  red  heat, 
timing  the  operation  so  as  to  have  both  neck  and  body 
of  pinion  red  hot  at  the  time  the  openhearth  steel  is 
tapped  out  of  the  furnace. 

While  the  preheating  of  the  neck  is  progressing 
set  the  automatic  crucible,  size  7,  charging  it  in 
accordance  with  previous  directions,  so  that  it  will 
be  ready  when  needed. 

Amount  of  Thermit  Required 

In  calculating  the  amount  of  Thermit  required  for 
this  type  of  repair  allow  75  lb.  of  railroad  Thermit 
for  each  square  foot  of  surface  it  is  desired  to  melt 
down. 

Be  sure  that  the  cope  has  been  baked  while  the 
preheating  of  the  neck  is  going  on  (either  in  an  oven 
or  as  shown  in  Fig.  32-H)  and  is  located  conveniently 
so  that  it  can  be  brought  up  with  the  crane  at  the 
proper  time.  After  the  furnace  is  tapped  raise  the  ladle 
of  steel  and  try  the  stopper  by  making  a  couple  of  pours 
to  be  sure  that  the  stopper  works  properly  and  will 
shut  off  tight. 

Move  the  ladle  to  a  point  near  the  mold  so  that  no 
time  may  be  lost  between  pouring  the  Thermit  steel 
and  washing  through  the  steel  from  the  ladle.  Remove 
the  preheaters  to  a  safe  distance. 

Ignite  the  charge  of  Thermit  in  the  crucible,  and 

PIG.   42.     NEW  NECK  WELDED   TO    LARGE  STEEL  PINION. 
IN  THIS  CASE  THE  PODS  WERE  MILLED  AFTERWARD 
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PIG.    43.      WORN    PODS    BUILT    UP   WITH    THERMIT    STEKL. 
THE    REPAIR     CONSISTED     OF    FOUR     WELDS     MADE 

SIMULTANEOUSLY.  USING  TWO  POURING  GATES 
AND  TWO  CRUCIBLES 

when  the  reaction  is  over  (usually  35  to  50  sec.)  tap 
the  Thermit  steel  into  the  mold,  as  shown  in  Fig.  40. 
When  all  the  steel  from  the  crucible  has  flowed  into 

the  mold  the  slag  will  commence  to  run  over  the  V- 
shaped  notch  in  the  pouring  runner.  Move  the  crucible 
out  of  the  way  and  plug  the  pouring  gate  with  a  sand 
core  provided  for  this  purpose,  banking  up  securely 
behind  it  to  prevent  leakage. 

Lower  the  ladle  of  openhearth  steel,  shown  at  the 
left,  to  a  point  close  to  the  top  of  the  mold  and  tap 
the  steel  into  the  mold,  running  through  about  5000 
lb.  into  the  ingot  mold  which  has  been  set  for  the 
purpose,  as  shown. 

Plug  the  runner  gate  with  a  core  constructed  as 

shown  in  Fig.  32-J  and  bank  up  well  behind  it  so 
that  there  will  be  no  danger  of  a  runout.  Be  careful 
in  plugging  this  gate  on  account  of  its  size.  After 
the  plugging  is  completed  and  banked  up,  the  sand 
should  be  weighted  down  as  an  extra  precaution  to 
prevent  accident. 

After  the  overflow  has  been  securely  plugged  fill 
up  the  mold  with  steel  from  the  ladle  and  cover  it 
well  with  dry  sand  or  charcoal  to  keep  the  metal  hot. 

Treatment  When  Cope  Is  Used 

If  a  cope  is  used  clean  off  the  surface  of  the  top  of 
the  mold  and  set  on  the  cope,  clamping  it  securely, 
and  then  fill  the  cope  to  the  height  desired  with  steel 

and  again  cover  over  with  dry  sand  or  powdered  char- 
coal. 

FIG.  44.     BUILDING  UP  WOR-N  PODS  BY  MEANS  OP  THREE 
THERMIT   WELDS.      POURING    GATES    WERE    CON- 

NECTED AT  TOP  AND  BOTTOM  TO  INSURE 
EQUAL  DISTRIBUTION  OF  METAL 

If  the  body  of  the  roll  or  pinion  has  cooled  to  any 
extent  it  would  be  desirable  to  again  preheat  it.  After 
the  body  of  the  pinion  is  sufficiently  preheated  cover 
the  pit  to  make  it  as  nearly  airtight  as  possible,  so 

_^        Toundatioh  to  suit  condition  of 
r[f    ground  etc.  In  all  cases  see  that 

'      nrold  is  supported  on  roll  independent of  rloor.  Size  and  number  afrnold 
boxes  to  suit  roll. 

,^/e  fobs  plumed  after 

'^'Mt'yj'A'MM/^}if^/yyy-^y^^ 

FIG.    45. ALTERNATE  METHOD  OF  SUPPORTING   ROLL  OR 
PINION    TO    BE    REPAIRED    > 

as  to  cause  the  roll  or  pinion  to  cool  slowly.  By  doing 
this  further  annealing  is  unnecessary. 

After  the  pinion  is  suflSciently  cool  (usually  about 
48  hours  or  more)  remove  from  the  mold  and  machine 
to  size. 

In  some  steel  plants  it  is  considered  preferable  not 
to  use  a  cope  but  to  build  the  mold  all  in  one  piece 

FIG.    46. FINISHED  WELD  ON  ANCHOR   D.WIT  OF  U.  S.   S. 
"OLYMPIA" 

to  the  height  of  the  new  neck.  This  method  simplifies 
the  making  of  the  mold  and  the  pouring  of  the  weld, 

but  sometimes  complicates  the  operation  for  the  fol- 

lowing reasons: 
When  riser  patterns  are  withdrawn  it  is  a  little  more 

difficult  to  remove  loose  sand  from  the  mold. 



February  27,  1919 Make  Reconstruction  Real  Construction 

89S 
In  preheating  it  is  not  so  easy  for  the  operator  to 

see  what  he  is  doing. 
There  are  times  when  these  necks  will  be  as  much 

as  5  ft.  high,  which  makes  it  a  little  unhandy  to  work 
around  the  mold. 

There  are  numerous  arguments  on  both  sides  of  the 

question,  but  we  feel  that  either  method  will  give 
good  results.  For  short  necks,  however,  a  cope  can 
probably  be  dispensed  with  without  introducing  any 
difficulty. 

Two  welding  jobs  just  as  they  came  from  the  molds 
are  shown  in  Figs.  41  and  42.  The  first  is  a  neck 
welded  onto  a  large  steel  roll  with  the  pods  cast  in. 

FIG.  47.   ANCHOR  OP  THE  MORGAN  YACHT  "CORSAIR" REPAIRED  WITH  THDRMIT 

The  second  one  shows  a  new  neck  welded  to  a  large 
steel  pinion.  In  this  last  case  the  pods  were  milled 
out  afterward. 

Two  other  welding  jobs  are  shown  in  Figs.  43  and  44. 
These  both  illustrate  the  repair  or  replacing  of  worn 
pods  on  heavy  steel  mill  pinions. 

Alternate  Method 

While  the  preceding  directions  cover  the  welding 

of  pinions  under  what  might  be  considered  ideal  con- 
ditions it  is  not  always  possible  to  do  the  work  in 

this  way,  and  where  such  is  the  case  we  would  recom- 
mend that  the  following  directions  be  followed,  as  they 

represent  a  simpler  method,  yet  one  which  has  always 
resulted  in  satisfactory  repairs : 

PIG.    49.      WELD    ON    10-IN.    WHEEL    SHAFT    OF    STEAMER 

"OSCEOLA,"    MADE    AT   JACKSONVILLE,    FLA.,    IN    1915 

Patterns,  mold  box,  runners,  etc.,  should  be  con- 
structed in  accordance  with  directions  given  for  the 

'  previous  method. 
In  these  repairs  great  care  should  be  exercised  in 

supporting  the  pinion  so  that  there  is  no  danger  of 
its  settling  under  the  added  weight  of  the  mold  and 
the  steel  which  is  poured  into  it.  If  it  is  not  desired 
to  go  to  the  expense  of  constructing  a  special  pit  as 
outlined  in  the  previous  method  a  satisfactory  and 
economical  way  is  to  dig  a  hole  in  the  ground  about 
8  ft.  in  diameter  and  of  sufficient  depth  to  receive  at 

least  '4  of  the  entire  length  of  the  pinion.  Cover 
the  bottom  of  the  hole  by  laying  a  double  flooring 

of  2-in.  planking,  being  careful  that  the  plankfj  in  one 

PIG.    50. 
WELD    ON    STERNPOST   OP  TUG   NO.    32.    MADt. 

SEPTEMBER,     1911 

PIG.    48.      WELD    ON    WHEEL    SHAFT    OP    STEAMER 

"NASHVILLE"  ON  THE  CUMBERLAND  RIVER, 
MADE  IN  1912 

layer  run  in  opposite  directions  to  those  of  the  other 

layer. 
On  top  of  this  place  a  steel  plate  in  order  to  dis- 

tribute the  weight  of  the  pinion  over  the  entire  floor 
area.  Such  a  foundation  has  always  proved  adequate 

and  is  not  expensive. 
Set  the  pinion  in  the  hole  so  that  the  surface  to  be 

welded  is  level  and  fill  in  all  around  the  pinion  vith 
dirt,  ramming  hard  to  hold  the  pinion  permanently  in 

position. Dig  a  second  hole  alongside  of  the  buried  pinion  to 
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receive  the  ingot  mold.  This  should  be  at  such  a 
distance  from  the  pinion  that  a  suitable  runner  for 
the  overflow  steel  can  easily  be  placed.  The  top  of 
the  ingot  mold  should,  of  course,  be  lower  than  the  top 
of  the  roll  or  pinion  neck. 

If  the  neck  is  broken  off  close  to  the  body  of  the 

pinion  it  is  absolutely  necessary  to  provide  arrange- 

"FIG.    51.      STERNPOST    WELD    ON    THE    "WILLIAM    HENRY 
MACK,"    JULY.    1912 

ments  for  preheating  the  body  protruding  above  the 
ground  in  order  to  avoid  shrinkage  strains.  A  simple 
way  to  do  this  is  to  build  up  a  brick  furnace  and  heat 
in  accordance  with  directions  relating  to  casting  of 
teeth  in  large  pinions,  and  more  of  the  pinion  body 
should  protrude  above  the  ground  than  shown  in  Fig. 
45.  If,  however,  there  is  one  foot  or  more  of  neck 

protruding  from  the  body  of  the  pinion,  it  is  not  abso- 
lutely necessary  to  preheat  the  rest  of  the  pinion. 

The    mold    box    should    be    constructed    with    heavy 

steel  flasks  or  a  substitute  made  of  at  least  i-in.  plate 

FIG.   52.     ANOTHER  STERNPOST  WELD.     S.   S.   "CORUNNA" 
OP  THE  CANADIAN    LAKE   TR.\NSPORTATION    CO.. 

MADE    IN    1907 

and  should  be  supported  entirely  on  the  roll  and  in- 
dependent of  the  ground. 

With  the  mold  box  adjusted  in  place  ram  up  with 
good  molding  material  in  accordance  with  the  previous 
directions  and  then  draw  out  the  various  wooden  pat- 

terns. Nails  or  chaplets  .should  be  driven  into  the 
sand  so  as  to  hold  it  firmly  in  place.  It  is  advisable 
to  coat  the  mold  with  a  good  steel  wash.  When  the 
mold  is  completed  the  preheating  of  the  body  of  the 
pinion  should  be  started  if  the  repair  is  of  such  a 
nature  as  to  require  this  preheating.  If  this  heating 
is  not  necessary  start  preheating  on  top  of  the  neck 
as  shown  in  Fig.  32-B.  If  the  body  of  the  pinion  is 
heated  the  heating  of  the  neck  should  not  be  started 
until  the  pinion  approaches  a  red  heat. 

Heat  the  surface  on  top  of  the  neck  to  a  good  red 
heat,  timing  the  operation  so  that  it  will  be  red  hot 
at  the  time  the  openhearth  steel  is  tapped  out. 

While  the  preheating  of  the  neck  is  progressing  set 
an  automatic  crucible,  size  7,  as  shown  in  Fig.  45, 
and  charge  it  so  that  it  will  be  ready  when  needed. 
If  possible  it  is  best  to  support  the  crucible  with  a 
crane  so  that  it  can  be  quickly  removed  after  it  has 
been  tapped.  The  procedure  is  then  the  same  as 
described  for  the  previously  given  method.  After  cool- 

ing, strip  the  mold  and  machine  the  parts  to  proper  size. 
It  is  sometimes  desirable  where  the  body  of  the 

pinion  has  been  preheated  to  continue  this  heating  after 
the  weld  is  completed.  This  can  easily  be  done  by 
again  igniting  the  burners  directed  into  the  brick  fur- 

nace. After  the  body  is  sufficiently  preheated  remove 
the  burners  and  fill  in  between  the  bricks  and  the 

pinion  with  dry  sand  so  as  to  cause  slow  cooling.  By 
doing  this  further  annealing  is  unnecessary.  As  previ- 

ously mentioned,  a  cope  may  or  may  not  be  desirable, 
and  this  is  left  to  the  judgment  of  the  operator. 

Marine  Work 

The  general  principles  to  be  followed  in  making 
marine  repairs  are  the  same  as  for  any  other  repairs 

of  a  similar  size  and  nature,  so  no  detailed  descrip- 
tion need  be  given.  However,  it  will  be  of  interest 

to  know  the  exact  nature  of  some  of  the  more  com- 
mon repairs  made  on  anchors,  wheel  shafts,  sternposts 

or  the  like,  so  a  few  views  of  some  of  the  actual 
repairs  are  shown.  A  big  point  in  favor  of  the  Thermit 
process  in  cases  like  the  ones  given  is  the  short  time 
necessary  for  the  ship  to  be  laid  up.  In  many  cases 
little  or  no  dismantling  is  necessary.  In  a  number 
of  stern  shoe  welds  on  lake  steamers  the  sizes  of  the 

parts  at  the  break  have  been  from  11  x  16  in.  to 
10  X  20  in.  or  more,  and  the  average  time  required 
has  been  about  36  hours  complete.  On  a  large  number 

of  ocean-going  vessels  the  welds  made  have  been  on 
sections  of  larger  dimensions  than  those  quoted. 

In  Fig.  46  is  shown  a  weld  on  the  anchor  davit  of 

the  famous  U.  S.  S.  "Olympia."  Fig.  47  shows  a  re- 

pair on  the  anchor  of  the  Morgan  yacht  "Corsair." 
Fig.  48  is  a  repair  on  the  wheel  shaft  of  the  "Nash- 

ville," a  Cumberland  River  steamboat,  made  in  1912. 
Fig.  49  shows  a  repair  on  the  wheel  shaft  of  the  river 
steamer  "Osceola,"  welded  at  Jacksonville,  Fla.,  in 
1915.  Fig.  50  shows  a  sternpost  weld  on  a  tug,  made 
in  1911.     Another  sternpost  weld  is  shown  in  Fig.  51. 
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Compressed  Air  in  a  Shell  Plant 

THE  us
es  of  com- pressed air  are  well 

demonstrated 
 
at  the 

plant  of  Winslow  Brothers 

Co.  at  Chicago,  which  be- 
fore the  war  manufac- 

•tured  ornamental  iron 
and  bronze  for  architec- 

tural purposes.  This  busi- 
ness falling  off,  by  reason 

of  inactivity  in  the  build- 

ing-construction line,  the 
plant  was  converted  to  the 
manufacture  of  munitions 

and  a  new  equipment  espe- 
cially adapted  to  the  manu- 

facture of  155-mm.  shells 
was  installed. 

The  shell  blanks  are  de- 
livered to  the  factory  in  the 

form  of  pressed  or  drawn 
steel  forgings,  cylindrical 
in  shape,  with  one  end 
closed,  weighing  about  180 
lb.  each.  In  many  of  the 
47  operations  performed  at 
this  plant  compressed  air 

forms  a  time  and  labor  saving  agent  of  the  first  impor- 
tance. Air  chucks  of  improved  standard  pattern  are  used 

on  practically  all  the  lathes  and  boring  tools  for  holding 
the  work  and  releasing  it  quickly.  These  processes 
include  cutting  off  the  end  of  the  shell  blank,  rough 
and  finish  turning,  turning  the  nose  and  base  to  exact 
dimensions,  turning  the  bourrelet,  turning  the  waved 
groove  near  the  base  on  which  the  copper  ring  which 
engages  the  rifling  is  forced,  turning  the  rifling  grooves 
on  the  ring  itself  and  boring  out  the  interior  of  the 
shells.  The  use  of  air  chucks,  by  means  of  which  the 
work  can  be  tightened  or  released  instantly,  has  been 

By  R.  E.  C.  MARTIN  AND  S.  B.  KING 
In  Mine  and  Quarry 

The  convenience,  adaptability  and  economy  of 
air  power  for  industrial  and  manufacturing  pur- 

poses are  well  illustrated  by  its  use  in  the  manu- 
facture of  shells.  In  this  field  it  is  speeding  up 

some  operations,  reducing  the  labor  required 
for  other  jobs  and  performing  still  other 
processes  difficult  to  accomplish  by  other  ways. 

FIG.  1.     A  155-MM.  SHELL,  BLANK  IN  A  LATHE  EQUIPPED 
WITH  .A.IR  CHUCK 

one  of  the  most  important 
contributions  to  the  cutting 
down  of  the  time  required 
in  the  turning  process  and 
also  saves  considerable 
labor.  A  lathe  equipped 
with  an  air  chuck  is  shown 
in   Fig.   1. 
After  the  shells  have 

been  turned  to  exact  dimen- 
sions, both  inside  and  out, 

they  are  taken  to  the  sand- 
blasting machines,  where 

the  roughness  left  by  the 
tool  is  carefully  removed. 
Fig.  2  shows  a  battery  of 
revolving  sandblasting  ma- 

chines, with  the  shells  in 
position.  Two  cuts  or  stages 

of  sandblasting  are  per- 
formed. A  preliminary 

blast  is  first  given  them 
and  they  are  then  finished 
on  the  machines  shown, 

which  put  the  final  finish 
on  the  interior  of  the  shell. 

Compressed  air  is  also  used 
in  the  machine  employed  for  washing  out  the  interior 
of  the  shells.  The  shell  is  placed  nose  down  over  a 

nozzle,  through  which  steam,  caustic-soda  solution  or 
air  can  be  discharged  as  desired  to  wash,  dry  and  cool 
the  interior.  This  process  removes  excess  varnish, 
dirt,  etc. 

In  Fig.  3  may  be  seen  the  varnishing  machines  at 
work.  It  would  be  a  difficult  and  tedious  job  to  varnish 
the  interior  of  these  shells  with  the  degree  of  care 
and  evenness  required  by  hand.  The  machine  shown 
is  the  De  Vilbiss  type.  It  consists  of  a  sprayer  mounted 
on  a  hollow  spindle  which  is  connected  by  hose  lines 

FIG.    2. SANDBLASTING   MACHINES       THE    SODA-W.\SHING   DEVICE.   WITH   THREE-WAY   COCKS    FOR   COMPRESSED 
AIR,  STEAM  OR  CAUSTIC-SODA   SOLUTION.   IS    SHOWN  AT  THE  LEFT 
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with  the  air  supply  and  with  an  overhead  reservoir 
for  varnish.  It  does  the  work  rapidly  and  well.  The 
spindle  is  moved  forward  into  the  shell  and  the  varnish 
sprayed  onto  the  interior  surface  as  the  spindle  is  with- 

drawn. The  shell  is  revolved  in  the  meantime,  so  that 
an  even  coating  of  varnish  is  applied. 

This  is  one  of  the  last  processes  through  which  the 
shell  goes  before  it  reaches  the  final  inspection  by  the 
Government  officials  at  the  plant. 

Compressed  air  is  also  used  in  the  form  of  a  jet 
to  cool  the  primary  windings  of  the  shell-band-heating 
transformers,  or  ring  heaters,  which  are  employed  for 
heating  the  copper  bands,  or  rings,  which  are  forced 
by  powerful  hydraulic  presses  into  the  machined  groove 
near  the  base  of  the  shell.     On  these  bands  the  ridges 

Receivers  of  ample  capacity  are  installed  close  to  the 
compressors.  A  700-ft.  aftercooler  is  also  provided  for 
the  compressor  that  furnishes  air  to  the  sandblasting 
machines  and  varnishing  sprays.  It  is  effective  in  pro- 

viding dry  air,  which  is  essential  in  sandblasting  the 
interior  of  the  shells. 

Operator  Removes  Safety  Device 
By  James  Forrest 

The  cut  shows  a  safety  device  which  has  been  run- 
ning on  a  vertical  boring  mill  in  a  prominent  shop. 

This  is  an  example  of  a  safety  device  which  did  not 
meet  with  the  approval  of  the  operator,  who  would 
rather  run  the  chance  eveyy  minute  of  the  day  of  be- 

FIG.  3.     SHELLS  BEING  VAHNI.SHKD  BY  COMPKEiStiEJJ  .-^JK 

for  engaging  the  rifling  are  subsequently  machined. 
The  jet  of  compressed  air  is  applied  through  the  base 
of  the  winding  chamber. 

Compressed  air  for  these  several  processes  is  supplied 
at  the  present  time  by  four  SulUvan  angle  compound 

belt-driven  air  compressors,  with  low-pressure  cylinder 
14  in.  in  diameter,  high-pressure  cylinder  81  in.  in 
diameter,  and  a  common  stroke  of  10  in.  An  inter- 

esting feature  of  the  air  installation  is  that  instead  of 

being  grouped  centrally  in  a  power  house  it  is  dis- 
tiibuted  about  the  plant  at  convenient  points  where  the 
air  is  most  used.  This  saves  long  runs  of  piping  and 
makes  for  efficiency,  as  it  obviates  to  the  greatest  pos- 

sible extent  drop  in  pressure,  due  to  friction  in  the 
transmission  line,  caused  by  elbows  and  turns. 

The  compressors  are  equipped  with  the  Sullivan  three- 
pass,  counter-current  intercoolers  in  which  there  are 
three  independent  sets  of  tubes  through  which  the 
cooling  water  passes,  and  the  air  is  forced  across  the 
tubes  in  the  separate  chambers  successively,  so  that 
the  temperature  of  the  air  when  it  finally  enters  the 
high-pressure  cylinder  is  very  little  above  that  at  which 
it  entered  the  low-pressure  or  intake  cylinder. 

ing  caught  and  mangled  than  spend  the  extra  two  sec- 
onds required  to  put  his  chuck  wrench  through  the  hole 

in  the  guard.     He  also  furnished  the  energy  necessary 

AN    UNSAFE    SAFETY    DEVICE 

to  remove  tne  guard  and  keep  it  removed  despite  the 
wishes  of  those  looking  after  his  welfare.  What  can  a 
safety  engineer  do  in  the  face  of  such  cussedness? 
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HOWt/ieNAVr  TRAINS itsNACHINISTSASHOIHE 
BY  WILLARD  CONNELY,    U.S.N.R.E 

In  the  Navy  as  well  as  in  the  Army  a  great  number  of  machinists  and  machinists'  mates 
were  needed  during  the  War,  many  more  than  could  possibly  be  trained  in  the  orthodox 

manner,  therefore  the  training  period  was  shortened  and  the  method  of  training  simplified 

and  intensified,  so  that  the  student  received  a  more  comprehensive  course  in  much  less 

time.  The  training  comprised  courses  in  machine  work,  patternmaking,  molding,  black- 

smithing,  sheet-metal  working,  oxyacetylene  welding,  boat  building  and  gasoline-engine 

construction  and  repair,  with  academic  instruction  in  mathematics,  drafting  and  electricity. 

A  BLUEJACKET  
operat- 

ing a  radial  drilling 

machine  in  the  big 
machine  shop  at  Dunwoody 

Naval  Training  Schools,  Min- 
neapolis, was  asked  what  he 

had  been  doing  before  he  en- 
listed. 

"I  drove  a  truck  for  an  oil 

company,"  he  replied. 
"Didn't  you  make  more 

money  at  that  job?" 
"Yes,  I  should  say  a  few 

dimes  more,"  he  answered, 
"but  what  good  is  a  lot  of  ex- 

tra money  to  a  fellow  if  he 

can't  save  it?  One  of  the 
greatest  things  about  the 
Navy  is  that  it  makes  you 

save — ^you  don't  have  any  am- 
bition to  spend.     Besides,   in 

Fig.   I.     Getting  experience  on  boiler  work 

war  time,  dr;ving  a  truck 
around  the  home  town  is  an 

old  man's  job,  a  job  for  a  man 

too  old  to  mix  in  the  fight." 
So  he  had  decided  to  become 

a  general  machinist's  mate  in 
the  Navy,  and  he  had  chosen 

well,  for  the  eight  months' course  given  at  the  training 
stations  was  indeed  a  liberal 
mechanical  education. 

Eight  months  seemed  a  long 
time  for  young  men  to  be  held 
in  leash  at  a  training  school 
when  they  were  so  eager  to 
hurry  into  action  with  the 
fleets.  However,  in  peace  time 

the  sailors  in  the  machinists' 
school  at  Charleston  Navy 

Yard  are  given  16  months' 
training,    and    under   the    se- 
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Fig.  2.     Classroom  instruction  in  drawing  and  mathematics 

verest  concentrative  war-time  regime 
efficient  machinists  could  not  be  de- 

veloped in  less  than  half  that  period. 
All  students  who  entered  the  course 

were  assured  that  their  deferred  ar- 

rival aboard  ship  would  be  well  com- 
pensated for  by  the  extraordinary 

scope  of  their  instruction.  Not  a  man 
but  should  make  good,  for  he  was  rea- 

sonably sure  to  encounter  some  angle 
of  the  training  in  which  he  had  a  nat- 

ural, though  unsuspected,  talent. 
Not  all  of  the  schooling  was  given 

at  Dunwoody  Institute.  The  work 
extended  as  well  to  the  engineering 
college  of  the  University  of  Minne- 

sota, where  the  apprentices  learned 
the  operation  of 
such  apparatus 
as  boilers,  con- 

densers, marine 
pumps  and  ice 
machines.      Va- 

Where  instruction  is  given  in  blacksnuthing 
and  flame  welding 

Fig.  3.     The  class  in  heat-treating  and  properties  of  metals 
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Fig.  S.     Clats  in  gas-engine  work  lined  up  for  inspection 

rious  machine  shops  in  the  neighborhood  also  contrib- 
uted to  their  training.  At  the  railroad  shops  the  men 

gained  a  knowledge  of  heavy  jobs,  such  as  work  on 
boiler  patches  and  locomotive  frames,  in  order  that 
they  might  be  prepared  at  sea  to  tackle  heavy  repairs 
in  the  engine  room.  Fig.  1  shows  a  student  making  a repair  on  a  large  locomotive  boiler. 

Machine  Shop  Instructions 

Classes  were  formed  and  the  boys  given  instruc- 
tion in  bench,  lathe  and  vise  work,  and  on  milling,  shap- 
ing, planing,  drilling  and  grinding  machines.  This  was 

followed  by  pipe-fitting,  brazing,  babbitting  and  tin- 
smithing,  together  with  machine  sketching  in  the  draft- 

ing room,  mathematics  and  formulas  in  the  classroom, 
and  a  series  of  lectures  and  examples  in  the  heat  treat- 

ment of  metals.     Figs.  2  and  3  show  the  classrooms. 

In  the  carpenter  shop  there  were  about  two  weeks  of 
patternmaking;  then  the  boys  took  their  patterns  to  the 
foundry,  made  and  poured  their  molds,  and  returned  with 
the  castings  to  the  machine  shop  to  finish  them.  In  the 
blacksmithing  department  these  eager  craftsmen  forged 
ship  accessories  such  as  swivel  cleats,  eye  pads,  sister 
hooks,  shackles,  oarlocks  and  standard  chains.  In  oxy- 
acetylene  welding  the  men  learned  to  repair  stripped 
gears,  shafts,  cams  and  the  like.  For  example,  the  in- 

structor would  take  an  old  gear  from  a  heap  of  scrap 
iron,  knock  several  teeth  oflF  it  and  tell  the  student  to 
weld  them  back  with  the  torch.  By  making  a  special 
study  of  contraction  and  expansion  the  apprentices  were 
taught  to  exercise  the  judgment  necessary  at  the  critical 
moment  to  make  their  welds  hold.  Fig.  4  is  a  view  of 
the  students  at  work  in  the  blacksmith  shop  where  in- 

struction in  welding  was  given. 

Fig.  6.     The  laboratory  where  the  boys  are  taught  the  rudiments  of  electricity 
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Before  starting  work  in  the  morning  each  squad  or 
class  was  lined  up  for  inspection,  and  in  Fig.  5  may  be 
seen  the  class  in  the  gas-engine  laboratory  where  they 
got  theory  and  practice  in  two-  and  four-cycle  engine 
mechanism,  including  valve  setting,  carburetion,  igni- 

tion and  lubrication.  Instruction  was  also  given  in  steam 
and  oil  engines  as  well  as  those  of  the  gasoline  type. 

Electricity  was  not  neglected,  as  this  is  a  matter  of 

vital  importance  on  board  a  battleship,  and  the  blue- 
jackets received  therefore  a  rudimentary  training  in 

magnetism,  electric  circuits,  storage  batteries,  current- 
measuring  instruments,  etc.  (Fig.  6).  In  motor  boats 
there  was  training  in  hull  construction  and  in  mounting 
the  engines  and  affixing  propellers. 

During  the  period  in  which  the  men  were  assigned  to 
the  coppersmith  shop  they  were  taught  to  lay  out  their 
patterns  geometrically  according  to  the  fundamental 
principles  of  sheet-metal  work,  so  that  they  could  turn 
out  ventilators,  funnels,  bunker  lamps,  oil  cans,  hoods, 
flues,  etc. 

Carbon  in  Iron  and  Steel 
Special  Correspondence 

In  spite  of  all  that  has  been  written  about  iron  and 
steel  there  are  many  hazy  notions  in  the  minds  of  many 
mechanics  regarding  them.  It  is  not  always  clear  just 
what  makes  the  difference  between  iron  and  steel,  be- 

cause we  know  that  cast  iron  has  more  carbon  than  tool 
steel  and  yet  it  cannot  be  hardened  to  make  a  good 
cutting  tool. 

Cast  iron  has  from  3  to  5  per  cent,  carbon,  while 
good  tool  steel  rarely  has  more  than  H  per  cent,  carbon, 
yet  one  is  soft  and  has  a  coarse  grain,  while  the  other 
has  a  fine  grain  and  can  be  hardened  by  heating  and 
dipping  in  water.  The  carbon  in  cast  iron  is  what  is 
called  graphitic  carbon;  that  is,  it  is  in  the  form  of 
graphite,  which  is  almost  pure 
carbon.  The  resemblance  can 

be  seen  by  noticing  how  cast- 
iron  borings  blacken  the  hands 
just  as  does  graphite,  while 
steel  turnings  do  not  have  the 
same  effect.  The  difference  is 
due  to  the  fact  that  the  carbon 

in  steel  is  not  in  a  graphitic 
form  and  that  it  is  present  in 
smaller  quantities.  In  making 
steel  in  the  old  way  the  iron-ore 
pig  was  melted  and  the  carbon  e^»> 
burnt  out  of  it,  the  melted  iron 
being  stirred  or  puddled,  which 
gives  it  the  long  grain  or  fibers 
like  molasses  candy  which  has 
been  pulled.  The  iron  ingot 
was  then  hammered  or  rolled 
into  bars  and  these  bars  packed 
in  layers  between  layers  of 
ground  charcoal  and  heated  to 
a  good  high  heat  so  as  to  open 
the  pores  of  the  steel  for  the  purpose  of  absorbing 
carbon  from  the  charcoal.  This  is  called  the  blister 

process  for  making  steel.  If  a  higher  carbon  content 
was  wanted  the  process  would  be  repeated  until  the 
desired  amount  of  carbon  was  reached. 

The  carbon  is  soaked  into  the  steel  and  mixed  thor- 
oughly with  the  iron  so  that  it  does  not  segregate  or 

form  graphite  as  is  the  case  in  making  cast  iron  from the  pig. 

A  little  study  of  malleable  iron  may  help  to  under- 
stand the  nature  of  .steel  and  the  way  in  which  it  dif- 

fers from  cast  iron.  In  making  malleable  iron  the 
castings  are  heated  in  a  furnace  to  from  1700  to  2100 
deg.  F.  and  kept  at  this  temperature  from  48  to  96 
hours,  both  the  heat  and  the  time  depending  on  the 
size  of  the  castings.  This  heat  burns  out  most  of  the 
carbon,  making  the  metal  more  like  wrought  iron.  The 
continued  heat  and  the  slow  cooling  in  the  furnace  as 
it  cools  down  away  from  the  air  rob  it  of  most  of  its 
carbon.  This  same  thing  happens  to  some  extent  with 
tool  steels  when  heated  for  annealing.  The  outer  skin 
loses  its  carbon  and  this  skin  must  be  removed  before 
finishing  and  hardening  if  a  tool  with  a  hard  surface 
is  desired. 

Malleable  iron  resembles  wrought  iron  in  that  it  is 
not  brittle,  that  the  castings  can  be  bent  or  straight- 

ened and  that  it  can  be  welded  if  care  is  used.  Borax 
and  a  little  sand  are  used  for  the  flux.  Malleable  iron, 
however,  is  not  to  be  compared  with  wrought  iron  for 
strength,  as  it  is  not  worked  by  rolling  or  hammering 
as  in  the  case  of  wrought  iron. 

The  high  and  continued  heat  leaves  the  metal  more 
or  less  porous,  but  still  having  some  of  the  qualities 
of  wrought  iron. 

A  Handy  Offset  Boring  Head 
By  Albion  Swanson 

An  offset  boring  head  small  and  light  enough  to  carry 

in  a  toolmaker's  kit  is  shown  in  the  drawing. 
The  shank  is  made  of  a  size  suitable  to  be  held  in  a 

draw-in  collet  or  drill  chuck,  and  the  spring  chuck  that 

OFFSET  BORING  TOOL. 

holds  the  boring  tool  is  made  to  take  i-in.  drill  rod, 
which  is  a  convenient  size  for  small  tools. 

The  adjustment  screw  carries  a  graduated  dial  for 
the  purpose  of  setting  the  tool  for  a  definite  increase  in 
the  diameter  of  the  hole  bored. 
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IDEAS     ^ROM,  PRACTICAL  MEN 

Using  Two  Tools  at  Once 
By  F.  p.  Fenaux 

We  have  been  using  occasionally  two  tools  on  the 
same  piece  of  work  on  the  lathe  (one  tool  roughing,  the 
other  finishing  previous  to  grinding)  and  have  had 

trouble  in  keeping  the  cutting  edges  the  proper  dis- 
tance apart  on  account  of  the  numerous  sharpenings  due 

to  the  hardness  of  the  stock.  We  finally  made  the  at- 
tachment shown  in  the  sketch.  It  is  a  forging  with  a 

rib  fitted  to  the  slot  of  the  compound  rest  and  a  pro- 

B  in  which  is  formed  the  bearings  for  the  two  movable 
pieces  C.     The  pieces  B  also  serve  as  guides  for  the 
plunger  D,  the  latter  being  held  against  side  movement 
by  the  pin  E,  which  is  a  sliding  fit  in  the  bed  casting. 

Heavy  coil  springs  under  this  plunger  hold  the  pieces 

ADJUSTMENT  WHEN  USING  TWO  TOOLS 

jection  on  the  end  to  receive  a  square-head  adjusting 
screw.    A  bolt  holds  it  down  on  the  rest. 
We  found  that  it  was  best  to  adjust  the  finishing 

tool  first  to  diameter,  then  bring  the  roughing  tool 
up  with  the  adjusting  screw,  then  clamp  the  roughing 
tool  solidly. 
We  realize  that  this  could  be  improved,  but  in  this 

shape  it  helped  us  a  great  deal. 

Bending  Die  With  Movable  Anvil 
By  John  Chidsey 

Though  performing  a  simple  operation  the  tools  here 
shown  and  described  may  be  of  interest  because  of  their 
unusual  features.  They  are  designed  to  form  pieces 
of  sheet  copper  which  have  already  been  cut  to  length. 

Attempts  to  do  the  work  with  the  usual  forms  of 
tools  had  not  been  successful  because  of  the  creeping 
and  stretching  of  the  material  which  would  cause  the 
bends  to  be  out  of  place. 
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SHEET-METAL  FORMING   TOOLS 

C  normally  in  position  with   their  upper  faces   in  a 
straight  horizontal  line. 

On  this  flat  surface  the  work  could  be  accurately 
located,  and  when  the  descending  punch  gripped  the 
metal  at  exactly  the  right  spot  there  was  no  opportunity 
for  it  to  move  out  of  place  during  the  operation. 

An  Offset  Boring  Tool 
By  Leslie  Eldridge 

The  drawing  shows  a  tool  which  I  have  made  for  my 
own  use  and  which  I  find  very  convenient.     There  are 
of  course  tools  of  this  nature  on  the  market,  but  they 

are  more  or  less  expensive,  and  many  times  a  toolmaker 

OFFSET  BORING  TOOL 

To  the  die  bed  A  are  secured  the  two  vertical  pieces     accuratelv. 

prefers  a  tool  of  his  own  construction  anj-way.  The 
tool  here  shown  is  of  simple  design  and  easy  to  make, 
but  careful  workmanship  throughout  is  required  if  it 
is  desired  to  have  the  adjusting  screw  and  dial  indicate 
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It  will  be  noticed  from  the  drawing  that  dovetails 
and  flat  sliding  surfaces  have  been  avoided  as  far  as 
possible,  thus  making  it  possible  to  produce  the  tool 
almost  entirely  on  the  lathe,  and  it  is  for  this  reason 
that  it  can  be  made  more  quickly  and  easily  than  some 
of  the  others  that  have  been  shown. 

The  shank  A  may  be  made  parallel  or  taper  as  de- 
sired, and  the  round  piece  B  is  bored  on  one  side,  the 

shouldered  end  of  the  shank  fitted  in  and  held  by  taper 
pin  C.  Part  B  has  a  slot  milled  along  its  upper  sur- 

face to  accommodate  the  adjusting  nut  which  is  held 
to  part  D  by  screw  E.  Parts  D  and  F  may  be  made 
one  piece  if  desired  or  they  may  be  made  separately 
and  pinned  together  as  shown.  Part  F  is  bored  large 
enough  to  take  the  half  round  V-block  G  in  which  the 
boring  tool  is  seated  by  the  two  hollow-head  setscrews. 
Screws  H  clamp  the  tool  in  position  after  each  adjust- 
ment. 

Minimum  Spacing  of  Hexagon  Nuts 
for  Wrench  Clearance 

By  F.  H.  Zeichner 

The  table  here  given  enumerates  the  minimum 
spacing  for  wrench  clearance  of  bolts  with  hexagon 

nuts;  also  the  sizes  for  standard  socket-wrench  heads, 
diameter    of    spot-facing    cutters,    washers    and   other 

A  Machine  for  Boring  Babbitt  Linings 
of  Car-Journal  Brasses 

By  J.  V.  Hunter 

For  the  rapid  boring  of  the  babbitt  lining  in  car- 
journal  brasses  a  special  machine  has  been  built  by 
the  Wilson  Avenue  shops  of  the  Northwestern  Elevated 
Railway  Systems  of  Chicago,  and  is  shown  in  Fig.  1. 

Two  sizes  of  journal  brass  in  use  on  this  system  are 
4  in.  and  4i  in.,  and  in  order  to  handle  both  sizes  the 
machine  is  made  in  two  units  connected  together,  thus 
forming  the  complete  device.  The  cylinders  are  of  two 
different  diameters,  the  one  at  A  being  for  4i-in.  bear- 

FIG.    1. 
MACHINE  FOR  REBORING  CAR-JOURNAL 

BEARINGS 

W=  J 

D=  ̂ WCosl5° SOCKET  WRENCH 
HEAD 

ings  and  that  at  B  for  the  4-in.  bearings.     Scrap  pans 
are  provided  below  the  machine  to  catch  the  chips. 

A  brass,  after  the  babbitt  lining  is  cast  in,  is  laid 
on  the  cylinder  A,  Fig.  2,  which  is  driven  by  the  belt 
from  a  motor.  The  arm  B  is  lowered  onto  the  brass 
so  that  the  prongs  C  lock  into  the  notches  provided  on 
the  back  of  the  brass  for  the  locking  wedge.  Pressing 
down  on  the  lever  the  operator  slides  the  brass  across 
the  gap  D  onto  the  cylinder  E,  which  is  slightly  larger 
than  A.  In  its  passage  across  D  the  cutting  tools  F  bore 
out  the  soft  metal  to  a  diameter  corresponding  to  that 

SOCKET-WRENCH  HEAD— ALL  DIMENSIOXS  IX  INCHES 
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+  1  inch  for  bolts  I J  to  2J  inches  in  diameter,  inclusive. 

information  on  bolts.  The  figures  are  especially  valuable 
in  engine  design  and  machinery  where  parts  must  be 

compact;  but  with  the  bolt's  head  e?.sily  accessible. 
The  information  contained  in  this  table  has  been  very 

useful  both  to  myself  and  to  my  associates  and  I  am 
submitting  it  to  you  for  publication  in  the  columns  of 
the  American  Machinist  with  the  belief  that  it  will 
prove  to  be  equally  valuable  to  other  designers  engaged 
in  similar  lines  of  v;ork. 

of  cylinder  E.  The  action  of  the  machine  is  somewhat 
analogous  to  that  of  a  jointer  in  which  a  piece  of  wood 
is  planed  by  passing  it  from  a  lower  table  to  a  slightly 
higher  one  across  a  gap  in  which  is  the  rapidly  revolv- 

ing cutter. 
A  uniform  rate  of  feed  is  obtained  by  means  of  a 

screw  on  a  continuation  of  the  shaft  to  the  left  beyond 

the  bearings.  This  screw  has  a  lead  of  -.^'.^  in.  The 
handle  G  has  a  half  nut  on  its  upper  face,  which  fits 
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into  this  thread  on  the  shaft,  and  when  starting  to  make 
a  cut  the  operator  raises  the  handle  until  the  half  nut 
is  in  contact  with  the  thread  and  is  carried  forward  by 
it.  The  two  handles  are  so  fastened  as  to  allow  inde- 

pendent movement  around  the  shaft  H,  which  is  free 
to  slide  longitudinally  in  its  bearings;  but  the  handles 

With  the  bar  in  motion  the  lever  K,  Fig.  3,  which 
is  part  of  the  fixture,  is  brought  to  bear  against  the 
end  of  the  plunger,  Fig.  1.  As  this  is  pushed  in,  the 
tongue  on  the  inner  end  of  it  which  fits  in  a  groove 
in  the  under  side  of  the  cutting  tool  forces  the  latter 
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PIG.  2.     DETAILS  OF  BORING  MACHINE  SHOWING  FEED 
ARRANGEMENT 

cannot  move  lengthwise  on  the  shaft,  therefore  when 

lever  G  is  moved  forward  by  the  thread,  lever  C  carry- 
ing the  brass  moves  with  it. 

The  machine  is  always  ready  to  operate,  so  when  a 
workman  takes  out  a  journal  brass  and  finds  it  badly 
worn  at  one  end  but  still  serviceable  if  re-dressed  he 
takes  it  directly  to  the  machine.  This  is  so  simple  in 
its  operation  that  almost  any  workman  can  soon  learn 
to  operate  it. 

The  cut  obtained  shows  noticeable  toolmarks,  but  it 
is  claimed  that  this  condition  is  not  detrimental  and  that 
a  run  of  a  few  miles  on  the  road  gives  the  metal  a  chance 
to  work  down  to  a  good  bearing. 

The  shops  state  they  have  obtained  a  considerable 
saving  in  the  amount  of  babbitt  used  since  the  installa- 

tion of  this  device. 

Boring  Bar  With  Recessing  Tool 
By  L.  Jagow 

The  size  and  shape  of  the  work  to  be  done  in  this 
particular  case  called  for  the  use  of  a  boring  mill,  as 
most  of  the  operations  could  be  done  in  this  machine 
without   special   tools.      The   best   way   of   holding   the 

cropp,*  CUTT/N6T00L A 

FIGS.   2  AND   3.      PART  SECTION  OF  WORK  AND  FIXTURE 

Fig.   2 — Section   showing  groove  to  be  cut.      Fig.   3 — Fixture  with 
operating  lever  ; 

outward  until  the  nut  comes  against  the  end  of  the 

bar.  The  tongue  and  groove  are  cut  at  a  20-deg.  angle. 
The  depth  of  the  cut  may  be  governed  by  means  of  the 
adjusting  nut. 

When  the  cut  is  completed  and  lever  K,  Fig.  3,  is  re- 
leased the  spring.  Fig.  1,  returns  the  plunger  and 

withdraws  the  tool. 

A  Heavy  Forming  Tool 
By  J.  Long 

The  drawing  shows  one  of  a  number  of  forming 
tools  used  for  turning  the  treads  and  flanges  of 

wrought-steel  car  wheels. 
The  holder  is  made  of  axle  steel,  is  channeled  out 

on  the  sides  to  reduce  the  weight  without  sacrificing 

ADJUSTING  HUT 

FIG.    1. ASSEMBLED    SECTION    OF   BORING    BAR    AND 
RECESSING   TOOL 

casting  in  the  fixture  required  that  the  end  where  the 
recess  L,  Fig.  2,  had  to  be  cut  be  away  from  the  head  of 
the  machine.  To  cut  this  recess  a  special  boring  bar 
and  recessing  tool  were  made  up  as  shown  in  Fig.  1. 

After  the  bar  is  in  position  in  the  fixture  it  is  set 
by  bringing  the  stop  pin  against  the  shoulder  J,  Fig. 
2,  thus  insuring  accurate  location  of  the  recess. 

HEAVY    FORMING    TOOL    USED    ON    CAR    WHEIELS 

strength,  and  is  pocketed  at  the  business  end  to  hold 
the  cutter,  which  is  fastened  with  one  or  two  screws 
according  to  the  width  of  the  tool. 

The  screws  are  special,  with  a  head  somewhat  like 
a  patch  bolt,  and  serve  to  draw  the  cutter  tightly 
against  the  walls  of  the  pocket. 

^ 
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Re-education  Vs.  Disability  Compensation By  DOUGLAS  C.  McMURTRIE 
Director  Red  Cross  Institute  for  Crippled  and   Disabled  Men,  23rd  St.  and  Fourtli  Ave.,  New  York 

In  the  past  our  method  of  dealing  with  men  per- 
manently disabled  in  the  course  of  employment 

has  been  to  pay  the  worker  a  pension  in  the  form 
of  compensation  and  forget  him  and  his  injury. 
But  the  cost  of  disability  in  the  machine-tool  in- 

dustry has  not  been  only  in  premiums  paid  for 
casualty  insurance.  There  has  been  the  cost  in- 

volved in  the  training,  experience  and  adaptation 
of  a  skilled  worker  who  does  not  return  to  his  job 
and  the  fitting  of  a  netvcomer  to  take  his  place. 

^  I  "HHERE  are  three  means  of  reducing  and  approach- I  ing  the  complete  elimination  of  the  cost  of  dis- 

A  ability:  First,  accident  prevention;  second,  thor- 
ough medical  attention  to  minimize  the  disability  re- 

sulting from  the  injury,  and  third,  salvage  of  the  re- 
maining abilities  of  the  worker  through  rehabilitation 

for  self-support.  The  first  of  these  has  already  re- 
ceived wide  attention  from  employers  and  has  wisely 

been  encouraged  in  a  financial  way  by  casualty-insur- 
ance companies  and  state  funds.  The  importance  of 

the  other  two  has,  however,  not  as  yet  been  appreciated. 
Their  energetic  application  would  effect  a  tremendous 
saving  to  industry. 

Many  injuries  from  which  men  would  completely  re- 
cover in  a  short  time  under  adequate  medical  attention 

are  treated  for  an  insufficient  time  or  by  incompetent 
physicians,  and  instead  of  a  prompt  return  to  work  the 
case  at  best  drags  along  over  an  extended  period  and  at 
worst  becomes  chronic  or  develops  into  permanent  dis- 

ability. Some  states  require  the  insurance  carrier  to 

provide  but  two  weeks  of  compulsory  free  medical  at- 
tention to  the  injured  man.  For  the  insurance  com- 

pany to  take  advantage  of  this  limitation  is  a  most 

short-sighted  policy,  because  for  every  dollar  saved  in 

physicians'  or  hospital  fees  the  insurance  carrier  later 
pays  out  ten  in  compensation.  And  what  the  insurance 
company  pays  comes  out  of  the  regular  premiums  paid 
by  the  insuring  employers. 

High-Grade  Medical  Attention 

Unlimited  medical  attention  of  the  highest  grade 
should  be  an  axiom  of  casualty  practice  and  it  should 
be  insisted  upon  by  employer  and  workman  alike.  The 
best  outcome  of  any  injury  is  to  have  the  employee  re- 

turn to  his  job  as  a  well  man  in  the  shortest  possible 
time.  It  is  well  to  develop  a  science  of  dealing  with 
cripples,  but  the  ideal  is  to  have  fewer  and  fewer 
cripples  with  which  to  deal. 

The  third  method  of  attack  on  the  cost  of  disability 

is  rehabilitation  for  self-support — the  reeducation  of  an 
injured  man  for  an  occupation  he  can  follow  or  a  proc- 

ess he  can  perform  in  spite  of  his  handicap.  The  sci- 
ence of  rehabilitation  is  new  and  the  experience  in  it 

has  practically  all  been  gained  in  the  effort  to  make 
sound  and  just  provision  for  the  disabled  soldier  or 
sailor.     Every   country   among  the  recent  belligerents 

is  today  operating  a  comprehensive  system  of  reeduca- 
tion for  disabled  soldiers,  and  is  placing  upon  that  sys- 
tem more  dependence  than  upon  the  pension  system. 

Paying  a  man  a  small  monthly  or  weekly  stipend  on 
which  he  is  expected  to  live  in  idleness  is  not  a  very  con- 

structive method.  With  the  breakdown  of  confidence 
in  the  pension  system  it  was  realized  that  the  only  real 
compensation  for  disablement  was  restoration  of  ca- 

pacity for  self-support.  It  was  further  realized  that 
very  few  jobs  require  all  the  physical  faculties  and  that 
with  the  present-day  variety  of  industrial  processes  it 
i.s  possible  to  find  a  job  in  which  a  man  with  a  given 
type  of  disability  can  function  100  per  cent,  efficiently. 
Some  jobs  require  standing,  some  sitting,  and  others 
walking  about;  some  jobs  at  a  bench  working  on  small 
articles  require  but  little  strength,  others  involve  great 
physical  exertion;  still  others  do  not  require  the  sense 
of  hearing;  in  others  the  sense  of  sight  is  not  essen- 

tial. Finding  the  future  work  of  the  disabled  man 
therefore  requires  expert  and  painstaking  choice,  but  a 
successful  selection  is  possible  even  for  the  seriously 
handicapped.  The  first  aim  is  to  place  the  man  back  in 
a  different  job  in  his  own  trade  or  in  a  trade  closely  re- 

lated. In  such  a  job  his  past  experience  will  stand  him 
in  good  stead.  Failing  this  he  must  be  retrained  for  a 
different  line. 

Trades  Being  Taught 

The  process  of  retraining  the  disabled  is  known  as 
reeducation,  and  can  best  be  accomplished  in  a  special 
school  for  crippled  men.  The  first  school  of  this  kind 
in  the  United  States  is  the  Red  Cross  Institute  for  Crip- 

pled and  Disabled  Men  established  in  New  York  through 
the  generosity  of  Jeremiah  Milbank.  At  this  school, 
open  to  disabled  civilians  and  soldiers  alike,  six  trades 

are  already  being  taught — artificial-limb  making,  mo- 
tion-picture operating,  oxyacetylene  welding,  printing, 

jewelry  work  and  mechanical  drafting.  More  will  be 
added  as  the  demand  develops.  Graduates  are  already 
giving  satisfaction  in  the  jobs  for  which  they  have  been 
prepared,  so  the  enterprise  has  passed  the  experimental 
stage.  And  in  the  results  attained  with  disabled  sol- 

diers abroad  there  is  overwhelming  evidence  of  the  logic 
and  practicality  of  rehabilitation. 

The  cost  of  soldier  rehabilitation  is  being  met  by  the 
United  States  Government  and  by  the  governments 
of  some  of  our  allies.  It  will  be  admitted  without  argu- 

ment as  desirable  that  the  advantages  of  reeducation 
be  made  available  to  disabled  civilians  as  well,  but  will 

not  the  cost  be  prohibitive?  The  fact  is  that  rehabili- 
tation effects  a  reduction  rather  than  an  increase  in  the 

cost  of  disability  to  industry  or  to  the  community  as  a 

whole. 
A  typical  case  will  illustrate  how  the  saving  is  ef- 

fected. A  worker  in  Massachusetts  was  injured  by  a 
fall  while  working  inside  a  submarine  and  his  hand  be- 

came permanently  crippled.  In  due  course  his  compen- 
sation rate  was  determined  and  he  was  referred  to  the 

insurance  carrier  to  be  paid  $10  a  week  for  a  long 
period,  with  a  maximum  total  payment  of  $4000.    Since 
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the  disability  was  manifestly  permanent  the  insurance 
company  wrote  the  case  off  their  books  as  a  $4000  loss 
and  transferred  that  amount  to  reserve  to  cover  the 
weekly  payments.  After  the  compensation  had  been 
paid  for  nearly  a  year  a  new  official  of  the  insurance 
company  began  looking  over  the  list  of  men  to  whom 
the  company  was  paying  compensation.  His  attention 
was  directed  to  the  man  in  question  and  the  latter  was 
requested  to  call  at  the  office  of  the  company.  The  case 
was,  like  many  thousands  of  others,  susceptible  of  re- 

habilitation for  self-support,  so  the  insurance  company's 
official  put  a  proposition  to  the  man  in  very  frank  terms : 

"I  believe  that  you  can  be  trained  to  earn  a  good  living. 
I  want  you  to  understand  very  clearly,  however,  that 
this  proposal  is  to  the  financial  advantage  of  the  com- 

pany, but  I  also  believe  it  is  to  your  advantage  as  well. 
A  total  income  of  $10  a  week  is  not  very  attractive  to 
you  and  you  would  probably  rather  return  to  work  at  a 
good  wage  than  remain  idle.  If  you  will  consent  the 
company  will  send  you  to  a  school  of  reeducation  and 

see  if  it  cannot  get  you  back  on  your  feet  in  good  shape." 
Reeducation  at  Red  Cross  Institute 

The  injured  man  consented  to  the  proposal  and  the 
company  sent  him  to  the  Red  Cross  Institute  in  New 
York.  It  began  to  pay  him  not  $10  a  week  as  re- 

quired by  law,  but  $40  a  week,  $20  to  him  in  New  York 
and  $20  to  his  wife  at  home.  The  company  also  paid 
liberally  his  traveling  expenses  in  both  directions.  In 

the  period  of  eight  weeks  he  was  reeducated  in  oxy- 
acetylene  cutting  and  welding  and  returned  home.  He 
is  now  making  not  only  a  satisfactory  wage  but  twice 
as  much  as  he  had  ever  earned  before. 

In  the  whole  transaction  every  party  at  interest  was 
benefited.  The  man  was  advantaged  in  that  his  general 
living  standard  was  distinctly  raised  and  the  necessity 
of  working  for  his  living  could  not  be  considered  as  a 

hardship.  The  company  paid  less  than  $500  for  his  re- 
habilitation, and  this  expense  in  conjunction  with  the 

$500  already  paid  in  weekly  compensation  during  the 
first  year  of  idleness  made  a  total  for  the  case  of  $1000. 

It  was  thus  enabled  to  charge  $3000  of  profit  to  the  ac- 
count of  profit  and  loss.  The  community  was  infinitely 

the  gainer  in  that  the  man,  formerly  an  unproductive 
consumer,  became  a  useful  producer  instead.  The  com- 

munity further  gained  in  the  elimination  of  the  disabled 

man  from  the  category  of  a  prospective  dependent,  be- 
cause while  compensation  might  have  taken  care  of  him 

in  a  very  insufficient  way  during  the  period  of  idleness 
there  would  have  come  a  time  when  compensation  ceased 
and  then  he  would  have  been  in  a  desperate  economic 
condition  indeed — confirmed  in  habits  of  idleness,  un- 

trained for  skilled  work  and  almost  invariably  with  no 
means  of  support. 

A  more  intelligent  handling  of  disability  by  insurance 
carriers  will  therefore  reduce  their  expenses  and  cut  the 
cost  of  casualty  protection  to  the  employer.  There  is 
needed  also,  however,  some  revision  of  the  compensation 
laws  so  that  there  may  be  definite  encouragement  to 
insurance  carriers  to  offer  opportunity  of  rehabili- 

tation and  definite  encouragement  to  the  disabled  men 
to  take  advantage  of  it.  Practically  every  com- 

pensation case  that  has  ever  come  to  the  Red  Cross 
Institute  has  come  on  the  day  compensation  expired. 
For  one  year,  for  two  years  or  for  four  years  the  man 

has  existed  in  idleness,  drawing  compensation  and  cul- 
tivating habits  of  indolence.  When  his  support  was  cut 

off  he  then  became  interested  in  rehabilitation.  Pres- 
ent compensation  legislation  tends  to  encourage  the  man 

to  remain  idle  because  his  payments  are  reduced  by  any 
improvement  in  earning  capacity.  A  revision  of  this 
practice  will  make  for  more  constructive  provision. 

In  short  the  first  effort  should  be  to  prevent  injury, 
the  second  to  minimize  its  permanent  effects,  the  third 
— when  disability  has  ensued — to  offset  its  economic 
consequences.  The  execution  of  this  complete  program 
is  sound  humanitarian  practice  and  good  business. 

Repairing  Defective  Castings 
By  Frank  Calkins 

Previous  to  the  advent  of  the  oxyacetylene  torch 
many  an  otherwise  good  casting  was  relegated  to  the 
scrap  pile  on  account  of  a  shrinkage  crack  or  other 
defect  in  some  vital  part.  Some  foundries,  however, 
resorted  to  the  process  called  "burning,"  a  method  that 
can  be  profitably  employed  in  foundries  the  equipment 
of  which  does  not  include  the  oxyacetylene  apparatus, 
and  thus  save  many  castings  at  a  fraction  of  the  cost 
of  remolding. 

Let  us  take  the  case  of  a  dry-sand-molded  steam- 
cylinder  casting,  which  because  of  trouble  with  a  core 
was  cast  with  a  defective  foot.     To  reclaim  this  cas;t- 
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BURNING  A   DEFECTIVE    CASTING 

ing  the  edges  of  the  defective  part  were  carefully 
cleaned  and  the  casting  placed  on  the  foundry  floor  where 
all  surfaces  adjacent  to  the  defective  foot  were  covered 

with  "heap"  sand.  A  mold  was  then  cut  out  a  trifle 
larger  in  dimensions  than  the  portion  of  the  casting 
to  be  replaced  and  the  mold  provided  with  a  runoflf  lead- 

ing to  pig  molds  so  that  no  metal  would  be  wasted. 
Two  200-lb.  ladles  of  metal  were  required  to  burn  on 

the  part.  The  molten  metal  was  slowly  poured  against 
the  edges  of  the  defective  part,  which  soon  softened  and 
fused  with  the  metal  in  the  mold.  The  repaired  part 
did  not  present  an  appearance  of  which  the  molder 
could  be  proud,  but  after  a  little  chipping  the  casting 
was  made  as  serviceable  as  if  no  trouble  had  been  ex- 

perienced in  the  original  cast. 
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^GENERAL      or- /\  der  issued 

JTX.  from  the  War 
Department  on  Feb. 
13,  1919,  states  that 

"By  order  of  the  Pres- 
ident the  Distinguish- 

ed Service  Medal  is 
awarded  to  the  follow- 

ing named  officers  and 
civilians  for  excep- 

tionally meritorious 
service  to  the  Govern- 

ment in  a  duty  of  great 
responsibility:    .    .    . 

"Brig.-Gen.  William 
S.  Peirce,  U.  S.  Army, 
for  exceptionally  mer- 

itorious and  conspicu- 
ous service.  While  in 

charge  of  the  Spring- 
field Arsenal  his  ex- 

ceptional ability  con- 
tributed materially  to 

increasing  the  output 
of  small  arms.  As  as- 

sistant Chief  of  Ord- 
nance he  has  rendered 

conspicuous  service." 
General  Peirce  was 

born  in  Burlington, 
Vt.,  on  May  16,  1864. 
His  father  was  Albert 
G.  Peirce.  He  attended 
the  local  schools  and 

graduated  from  the 
Burlington  High 
School  in  the  spring  of  1881.  The  next  fall  he  entered 
the  University  of  Vermont  and  completed  three  years 
of  the  course.  In  the  summer  of  1884  he  was  appointed 
to  the  United  States  Military  Academy  and  left  college 
to  enter  West  Point  in  the  fall.  He  graduated  in  1888 
and  was  appointed  to  the  artillery. 

After  four  years  in  this  branch  of  service  he  was 
transferred  to  the  Ordnance  Department  and  stationed 
at  Watervliet  Arsenal.  His  next  post  was  at  the 
Sandy  Hook  Proving  Ground,  and  this  was  followed 
by  tours  of  duty  at  two  arsenals,  namely.  Rock  Island 
and  Springfield. 

He  was  for  a  time  Inspector  of  Ordnance  at  New 
Haven,  Conn.,  and  later  stationed  at  the  plant  of  the 

William  S.  Peirce 
Brigadier  General,  United  States  Army 

Assistant  Chief  of  Ordnance 

Midvale  Steel  and 
Ordnance  Co.  He 
went  on  duty  in  the 
oflSce  of  the  Ordnance 

Department  in  Wash- 
ington in  May,  1909, 

and  remained  there 
until  September,  1912, 
when  he  was  given 
command  of  the 

Springfield  Armory. 
He  held  this  position 
at  the  outbreak  of 

hostilities  and  retain- 
ed it  until  January, 

1918.  Since  that  time 

he  has  been  in  Wash- 
ington, as  chief  of 

the  Administration 

Division,  where  he  did 

splendid  work  in  di- 
recting the  handling 

of  personnel,  construc- tion of  new  buildings 

and  other  administra- 
tion details,  and  later 

as  assistant  Chief  of 
Ordnance,  a  position 
which  he  still  holds. 
In  view  of  the  fact 

that  most  of  the  cita- 
tions have  gone  to  the 

oversea  forces  it  is 

pleasant  to  record  the 
decoration  of  some  of 
the  men  who  did  the 
hard  work  on  this  side 

of  the  water  without  having  an  opportunity  to  share 

in  the  glory  and  the  stimulation  of  combat  duty.  With- 
out doubt  the  honor  is  well-merited,  although  the  men 

who  did  the  work  would  probably  be  the  last  to  admit  it. 

In  the  following  pages  General  Peirce  tells  how  Army 
ordnance  met  its  responsibilities.  Every  reserve  or 

regular  ordnance  officer  and  every  manufacturer  who 

has  had  anything  to  do  with  the  fulfillment  of  ordnance 
contracts  will  be  interested  in  reading  this  account 
written  by  one  who  has  been  in  such  close  touch  with 
the  history  of  ordnance  activities  during  this  war  and 
who  also  has  a  knowledge  of  ordnance  activities  in 

years  past.  General  Peirce  describes  how  tremendous 
obstacles  were  met  and  overcome. 
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A ""„™?  or;   How  Army  Ordnance  Met  Its which    have   been 

hitherto  published  in  some 
papers  have  usually  dealt 
with  only  such  portions  of 

the  work  as  the  writer's 
thought  offered  a  chance 
for  sensational  criticism. 
They  have  contained  so 
many  part  truths,  so  much 
false  emphasis,  special 

pleading  and  misrepresen- 
tation of  facts  that  the 

public  has  been  led  to  be- 
lieve the  Ordnance  Depart- 

ment of  the  Army  failed 
miserably  in  its  task.  This 
impression  is  false.  The 
Ordnance  Department  did 
not  fail;  on  the  contrary 
its  performance  of  its  al- 

lotted portion  of  the  gigan- 
tic national  effort  is  a 

record  of  which  every 
American  can  be  justly 
proud.  Every  ordnance 
officer  who,  smarting  under  the  undeserved  criticism 
of  the  past  year,  has  steadily  kept  at  his  work,  believes 
that  the  American  people  are  essentially  just  and  need 
only  to  have  the  truth  about  ordnance  presented  to 
them  to  give  the  credit  and  praise  that  the  work  really 
deserves. 

What  then  was  the  Ordnance  Department's  job? 
Briefly  it  was  to  furnish  the  American  Army  with  the 
fighting  equipment  that  it  needed  and  to  maintain  and 
repair  the  equipment  in  the  field. 

Next,  how  successfully  was  that  job  accomplished? 
That  question  is  convincingly  answered  in  a  letter  from 
Lieutenant-General  Liggett,  commanding  the  First 
American  Army  in  France,  who  said  that  the  American 
troops  were  well  and  thoroughly  equipped  and  that  no 
military  operation  was  prevented  or  delayed  by  lack 
of  supplies  of  any  sort. 

Fighters  Satisfied 

So  the  Ordnance  Department  performed  its  job  to  the 
satisfaction  of  the  fighting  troops  and  it  believes  that 

the  American  people  once  they  know  that  fact  will  ac- 
cept the  verdict  of  that  jury  against  any  other. 

Where  it  got  the  needed  equipment — whether  it  was 
from  France,  England  or  this  country — matters  little. 
The  big  outstanding  fact  is  that  it  got  it  and  delivered 
it  as  fast  as  the  men  really  required  it.  It  is  true 
there  were  some  close  shaves  and  some  sharp  corners 
around  which  the  machine  skidded  dangerously,  but  it 
never  overturned.  The  work  is  now  done;  the  record 
made,  and  the  only  reply  that  the  department  need 
make  to  those  swivel-chair  critics  who  charge  it  with 

failure  in  this  or  that  particular  is,  "Ask  the  A.  E.  F." 
It  is  not  claimed  that  the  department  made  no  errors. 

Responsibilities 
By  BRIG.-GEN.  W.  S.  PEIRCE 

Assistant  Chief  of  Ordnance 

This  is  the  story  of  the  big  work  done  by  the  Army 
Ordnance  Department  in  the  great  war,  written  by 
one  who  believes  that  it  is  time  for  the  American 
public  to  know  the  whole  truth  about  a  subject  that 
until  now   has   not   been  fairly   presented   to    them. 

TANK   TAKING   A    REST 

There  was  a  tremendous 

task  to  perform  with  a 

hastily  assembled  person- 
nel working  feverishly 

against  time.  Approxi- 
mately half  of  the  total 

appropriations  for  the  War 
Department  were  for  ord- 

nance. It  had  to  plan  and 
place  orders  for  equipment 
costing  in  round  numbers 
316,000,000,000.  It  had  to 
arrange  for  the  enlarge- 

ment of  old  plants  and  the 

building  of  new  ones  cost- 
ing $500,000,000.  No  other 

business  in  the  world  ever 
dealt  in  such  figures.  Of 
course,  errors  were  made; 
it  was  inevitable  they 
.should  be  if  action  and 

progress  were  to  be  made. 
But  those  that  were  made 
were  corrected  or  overcome 
and  so  did  not  prevent  the 
successful  completion  of  the 

job  as  a  whole.  At  the 
beginning  of  the  war  the  Ordnance  Department  had 
fewer  than  100  officers  and  approximately  750  enlisted 

men.  Of  the  fighting  equipment  which  it  had  to  pro- 
vide there  were  on  hand  not  more  than  600,000  infantry 

rifles;  less  than  500  field  guns,  with  only  a  small 

amount  of  ammunition;  not  enough  infantry  pack  car- 
riers for  the  Regular  Army  and  National  Guard;  less 

than  2000  machine  guns;  no  tanks;  no  large  field  guns 
such  as  had  been  developed  and  used  abroad,  and  what 

was  almost  as  bad  no  adequate  facilities  for  the  manu- 
facture of  these  articles  in  the  quantity  required. 

Equipment  for  4,000,000 

That  greater  quantities  of  these  things  were  not  on 
hand  was  not  the  fault  of  the  Ordnance  Department, 
but  of  the  American  people,  who  in  spite  of  the  appeals 
of  the  department  in  past  years  had  not  insisted  that 
their  Congress  appropriate  the  money  required  to  get 
them.  With  supplies  generally  inadequate  for  the  field 
operations  of  even  the  small  Regular  Army  the  Ord- 

nance Department  was  confronted  with  the  task  of  pro- 
viding equipment  first  for  an  army  of  a  million,  then  of 

two  million  and  finally  of  nearly  four  million  men. 
And  bear  this  in  mind,  ordnance  equipment  is  not 

kept  in  stock  except  by  governments.  You  cannot  go 
out  and  buy  it  at  the  corner  store.  Nor  is  most  of  the 
machinery  and  tools  used  in  commercial  work  adaptable 
to  ordnance  work.  The  same  yarg  that  is  used  in 
civilian  clothes  can  be  dyed  khaki  color  and  woven  into 
uniform  cloth  by  the  same  looms  that  only  yesterday 
stopped  their  ordinary  work.  But  a  machine  shop  or 
factory  cannot  be  turned  to  ordnance  work  without  long 

preparation.  War  has  become  more  and  more  a  me- 
chanical  affair  fought  and  carried   on   by  the   use   of 
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machines.     These  machines  are  special,  different  from 
any  made  in  peace  time,  are  increasingly  expensive  and 
require  time,  time  and  still  more  time  to  produce.     It 
takes  nine  months  to  make  a  large  gun   in  a  factory 
already  equipped  and  experienced  in  the  work.     Even 
with  rifles  and  the  smaller  articles  the  special  equipment 
in  the  way  of  fixtures,  tools  and  gages  requires  a  sur- 

prisingly long  time  to  provide,  and  until  this  factory 
equipment  is  procured  the  manufacture  of  the  article 
in  quantity  cannot  be  begun.     How  much  this  time  of 
beginning    is    prolonged    can    be    imagined    when    the 
factory  has  first  to  be  built 
and   the   machinery   for   it 
made.     This   was   the  job 
that  in  April,  1917,  faced 
the  little  body  of  less  than 
100    regular    officers    that 
constituted  the   Ordnance 
Department   at   that    time. 
It  had  to   expand   its   ovwi 
force  while  undertaking  at 
the  same  time  the  work  for 
which  it  needed  the  whole 

strength  that  it  finally  ob- 
tained.    How  did   it  meet 

the  problems?    It  called  to 
its  aid  from  civil  life  the 
best  business,  professional  and  technical  talent  that  it 
could  get.    It  increased  its  number  of  officers  from  less 
than  100  to  nearly  6000  and  its  enlisted  personnel  from 
about  750  to  63,000.   Anyone  in  business  can  imagine  to 
some  degree  what  such  an  expansion  of  an  organization 
means  when  accomplished  in  little  over  a  year.     If  the 
department  had  not  been  able  to  obtain  so  many  men 
of  high  executive  ability  and  business  experience  this 
hasty    assemblage    would    have    resulted    in    confusion 
worse  confounded  instead  of  achieving  the  general  effi- 

ciency that  it  did. 

The  Reserve  Officers 

Too  much  emphasis  cannot  be  laid  on  the  quality  of 
Americans  who  responded  to  the  call  of  the  Ordnance 
Department.  Men  who  were  conducting  the  largest 
business  enterprises  or  who  were  at  the  top  of  their 
professions,  engineers,  chemists,  lawyers,  laid  down 
their  private  affairs  at  great  personal  sacrifice  to  assist 
in  this  work.  Younger  men  who  were  experts  in  some 
needed  line  or  who  were  not  physically  fit  for  field  duty 
came  also  to  do  their  part. 

If  such  a  group  of  men  could  not  put  over  the  job 
successfully,  from  what  source  would  it  have  been  pos- 

sible to  get  men  who  could?  They  worked  nights  and 
Sundays,  frequently  under  a  fire  of  criticism  and  sar- 

castic comment  more  difficult  to  endure  than  that  from 

guns.  They  were  called  "slackers"  and  "desk  warriors," 
and  their  right  to  wear  the  uniform  was  questioned  by 
many  whose  only  visible  war  effort  was  the  systematic 
depreciation  of  these  loyal  workers.  Orders  were  placed 
abroad  in  factories  that  were  readj*  to  produce  war 
material;  new  factories  were  started  in  this  country; 
workmen  were  assembled  and  trained  in  the  new  work 

RIVETING  AN  ARMORED  CAR 

of  producing  ordnance  material  on  a  scale  never  before 
dreamed  of.  Delays  were  encountered,  heart-breaking 
delays,  due^  to  insufficient  transportation,  lack  of  needed 
materials,  tools  and  skilled  labor.  Expectations  and 
promises  of  production  repeatedly  failed  to  materialize. 
But  foreign  deliveries  bridged  the  gap  as  anticipated 
and  production  finally  increased  in  volume  here,  so  that 
when  the  armistice  was  signed  it  was  advancing  at  such 
a  rate  that  before  it  could  be  checked  there  was  produced 
more  equipment  of  almost  every  item  than  would  equip 
and  maintain  two  armies  in  the  field  for  six  months. 

The  men  who  made  suc- 
cess in  this  great  work  pos- 

sible are  now  returning  to 
civil  life.  They  wear  no 
medals  or  decorations,  but 
remember  this,  if  they  had 
not  done  their  work  well 
and  thoroughly  there  would 
have  been  no  medals  won 

by  Americans  in  France. 
They  were  an  honorable 
part  of  the  war  machine 
of  which  America  is  now  so 

proud.  It  is  only  common 
justice  that  the  truth  about 
ordnance  should  be  widely 

known,  so  that  their  fellow  townsmen  can  accord  these 
men  the  credit  they  so  richly  deserve. 

The  Army  ordnance  has  been  criticised  for  much  and 
praised  for  nothing.  It  has  been  charged  with  failure 
because  it  did  not  get  artillery  and  ammunition  from 
America  where  the  utmost  efforts  of  manufacturers 
could  not  produce  it  in  time,  and  also  for  getting  it  in 
France  and  England  where  it  could  be  produced  in  time. 
It  will  be  asked  how  could  these  countries  spare  any  of 
the  guns  and  ammunition  they  were  making.  The 
answer  is  that  in  the  great  effort  they  had  made  to 
equip  their  large  armies  in  the  shortest  possible  time 
they  had  developed  manufacturing  capacity  much  beyond 
that  required  to  keep  these  armies  going  after  they 
were  once  equipped.  Every  gun  and  carriage  that  could 
be  made  abroad  saved  tonnage  space  in  a  ship,  space 
that  was  urgently  needed.  So  placing  orders  abroad 

not  only  got  the  articles  sooner  but  saved  ocean-carrying 
capacity,  and  our  troops,  which  the  French  and  British 
so  badly  needed,  were  able  to  get  into  action  in  1918 
instead  of  waiting  for  the  guns  and  shells  which  it 
was  not  expected  America  could  produce  until  1919. 

Ordnance  Department  Worked  in  Harmony 
WITH  Manufacturers 

The  Ordnance  Department  could  not  of  itself  produce 
these  things.  It  had  to  work  with  the  manufacturer  at 
home  and  abroad.  It  could  and  did  direct,  encourage, 
assist  and  urge  forward  the  industrial  effort,  but  in 
the  last  analysis  actual  production  depended  on  the 
energy,  skill  and  resources  of  the  manufacturer.  In 
spite  of  all  obstacles  it  made  good;  it  got  the  stuff. 
That  is  all  the  people  will  want  to  know  before  joining 
with  the  A.  E.  F.  in  pronouncing  judgment  on  ordnance. 
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Work  of  Aircraft  Armament  Section 

Highly  Recommended   . 
What  the  Aircraft  Armament  Section  has  done  is  well 

indicated  in  the  following  communication  from  Col. 
H.  Dunwoody,  Assistant  Chief  of  Air  Service,  to  the 
Chief  Ordnance  Officer  of  the  American  Expeditionary 
Forces : 

"I  desire  to  take  this  opportunity  of  expressing  to 
you  my  appreciation  of  the  able  and  efficient  work  of 
the  Aircraft  Armament  Section,  Ordnance  Department. 
This  section  has  been  associated  with  the  Air  Service 
for  over  a  year,  and  during  that  period  their  work  at 
all  times  has  been  exceedingly  satisfactory  to  myself 
and  to  the  Air  Service.  It  is  felt  that  without  the  en- 

ergy, loyalty  and  devotion  to  duty  shown  by  this  section 
it  would  have  been  impossible  to  put  combat  planes  on 
the  front. 

"They  have  been  confronted  with  many  difficult  situa- 
tions and  have  met  and  overcome  their  difficulties  in  a 

highly  commendable  manner.  I  believe  it  is  the  gen- 
eral impression  throughout  the  Air  Service  that  the 

Ordnance  Department  has  rendered  us  valuable  and  ef- 
ficient service. 

"From  a  supply  standpoint  there  has  never  been  a 
single  delay  in  equipment  of  planes  or  mobilization  of 
squadrons  due  to  a  lack  of  airplane  ordnance  nor  to  a 
lack  of  competent  men  to  install  it  for  us.  This  is  also 
true  of  military  operations.  The  experience  gained  by 
this  section  has  been  of  great  value  to  the  service  in 
general,  and  has  provided  us  with  a  large  amount  of 
valuable  information  which  it  is  felt  will  not  be  lost  to 
the  service  and  which  is  exceedingly  difficult  to  obtain 
from  other  services.  I  believe  that  our  Aircraft  Arma- 

ment Section  has  shown  by  far  greater  ability  than  the 
corresponding  sections  of  the  allied  services.  At  any 
rate  we  have  covered  in  an  armament  way  in  one  year 
the  ground  covered  by  the  allied  forces  during  their 
whole  war  experience,  and  in  many  items  of  armament 
I  believe  that  we  have  surpassed  them  in  efficiency.  This 
is  due  to  the  efforts  of  the  Aircraft  Armament  Section 

alone,  and  I  desire  to  congratulate  you  upon  the  ef- 
ficiency with  which  this  work  was  undertaken  and  car- 

ried out." 

Capt.   H.   K.   Benson  was  professor   in  chemistry  at 
the  University  of  Washington. 

*  *     * 

Lieut.-Col.  James  G.  Scrugham  is  a  consulting  engi- 
neer.   His  home  is  in  Reno,  Nevada. 

«     *     * 

Capt.   B.    S.   Lawyer  was    formerly   with    the   iEtna 
Explosives  Co.,  120  Broadway,  New  York. 

*  *     * 

Capt.  George  Zuin  of  Somerset,  Va.,  who  was  recently 
discharged,  had  served  over  fourteen  months. 

Capt.  H.  E.  R.  Barton  was  formerly  sales  engineer 
of  J.  Edward  Ogden  Co.,  147  Cedar  St.,  New  York. 

*  *     » 

Capt.  George  E.   Morrissey  of  New  York,  who  was 
formerly  in  the  export  business  for  himself,  has  been 
discharged. 

«     ♦     # 

Maj.  Leon  W.  Chase  was  professor  of  engineering 
at  the  University  of  Nebraska.    He  entered  the  service 
in  May,  1918. 

*  *     * 

Lieut.-Col.  James  S.  Dacosta  before  entering  the 
service  was  with  the  Alvey-Ferguson  Co.,  Cincinnati, 
Ohio,  on  mechanical  engineering  work. 

*  *     * 

First  Lieut.  J.  B.  Renwick,  Jr.,  was  in  the  service 
over  13  months.  In  civil  life  he  was  employed  by  the 
Edison  Storage  Battery  Co.,  Orange,  N.  J. 

*  ♦     ♦ 

Second  Lieut.  Ernest  F.  Schimpeler,  who  was  for- 
merly a  civil  engineer  employed  by  the  Carnegie  Steel 

Co.  at  Youngstown,  Ohio,  has  been  discharged. 
*  *     » 

Capt.  John  M.  Price,  whose  home  is  in  Lakeville, 
S.  C,  was  with  the  Bethlehem  Steel  Corporation  as 
special  sales  representative  at  the  Chicago  and  St.  Louis 
offices. 

*  «     * 

Capt.  Harry  W.  Eisenhart,  who  was  employed  by  the 
Frick  &  Lindsay  Co.,  Pittsburgh,  Penn.,  as  a  steel 
salesman  before  entering  the  service,  was  discharged 
on  Jan.  31. *  *     * 

Capt.  George  R.  Gage,  who  entered  the  service  as  a 
first  lieutenant  in  November,  1917,  was  a  structural- 
steel  designer  with  the  Electric  Bond  and  Share  Co., 
71  Broadway,  New  York. 

*  *     * 

Second  Lieut.  William  W.  Tinsley  was  recently  dis- 
charged.   His  home  is  in  Birmingham,  Ala.,  and  before 

entering  the  service  he  was  employed  as  chemical  engi- 
neer by  the  du  Pont  Powder  Company. 

»     *     « 

First  Lieut.  Harold  L.  Jillson  entered  the  service  in 

July,  1917,  as  an  enlisted  man  and  was  twice  promoted. 
Before  enlisting  he  was  a  salesman  with  the  Air  Re- 

duction Co.,  120  Broadway,  New  York. 
*  »     * 

First  Lieut.  Charles  L.  Lowell,  formerly  of  the 
Lowell-Moore  Hardware  Co.,  Fort  Collins,  Colo.,  has 
been  discharged.  He  had  been  in  the  service  over  11 
months  and  is  to  return  to  his  former  business. 

*  *     * 

Lieut.-Col.  Francis  Le  B.  Bobbins,  Jr.,  who  was 

discharged  on  Jan.  30,  served  nearly  a  year  and  a  half 

He  was  twice  promoted.  He  is  a  lawyer  and  was  a 

member  of  the  firm  of  Winthrop  &  Stimson,  New  York. 
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Second  Lieut.  James  H.  Lee  was  formerly  special 

agent  with  the  Pennsylvania  Railroad  at  Philadelphia, 
Penn. 

■K-         *         * 

Second  Lieut.  Raymond  F.  Mitten,  recently  dis- 
charged,   was    with    the    Rock    Lsland    Plow    Company, 

Rock  Island,  Illinois. 
*  *     * 

First  Lieut.  Alexander  W.  Limbnt  before  entering 
the  service  was  with  E.  L.  Fletcher,  Bridgeport,  Conn., 
as  mechanical  engineer. 

*  ft     * 

Second  Lieut.  Harold  J.  Smith  had  been  in  the 
service  over  a  year  at  the  time  of  his  discharge.  He  is 
a  metallurgical  engineer. 

*  *     * 

Capt.  Roy  E.  Lynd,  who  was  formerly  with  Richard- 
son &  Boynton  Company,  Dover,  N.  J.,  as  mechanical 

engineer,  has  left  the  service. 
*  *     * 

Second  Lieut.  Charles  D.  Wessels  has  left  the  service. 

He  was  formerly  with  the  Wessels  Company,  Cleveland, 
Ohio,  as  mechanical  engineer. 

*  *     * 

First  Lieut.  David  L.  Babcock,  a  mechanical  engi- 
neer, has  left  the  service.  He  was  formerly  with  the 

San   Francisco-Oakland   Terminal  Railways. 
*  *     * 

Capt.  L.  H.  Schwarzenberg,  who  has  served  nearly 
fifteen  months,  is  a  structural  engineer  and  was  with 
Christian,  Schwarzenberg  &  Gsede,  Cleveland,  Ohio. 

*  »     » 

First  Lieut.  William  R.  Snyder  was  with  the  Fulton 

Bag  and  Cotton  Mills,  Atlanta,  Ga.,  as  mechanical  engi- 
neer before  being  commissioned  in  September,  1917. 

*  *     * 

First  Lieut.  John  M.  Quaintance  entered  the  service 
Nov.  22,  1917,  as  Second  Lieutenant.  He  was  formerly 
with  the  Northern  Ohio  T.  &  L.  Company,  Akron,  Ohio. 

*  *     * 

Second  Lieut.  Laurence  A.  Baldwin  entered  the  serv- 
ice nineteen  months  ago  as  an  enlisted  man.  In  civil 

life  he  was  employed  by  Smith   Houser  of  New  York 
City. 

*  «     * 

First  Lieut.  Ralph  W.  Kempsmith,  who  was  dis- 
charged after  thirteen  months'  service,  was  with  the 

Bethlehem    Steel   Corporation   at   Cleveland,   Ohio,   and 
will  return. 

*  *     * 

First  Lieut.  Clayton  H.  Alvord  was  discharged  on 
Feb.  15.  Before  entering  the  service  he  was  with 
the   Bosch    Magneto    Company,    Springfield,    Mass.,    as 
mechanical  engineer. 

*  *     * 

Lieut.-Col.  Oliver  S.  Lyford  entered  the  service  as 
Major  in  November,  1917.  He  was  previously  assistant 

to  vice  president  of  New  England  Westinghouse  Com- 
pany, Springfield,  Mass. 

First  Lieut.  H.  J.  Williams  has  been  discharged  after 
fifteen  months'  service.  He  is  a  mechanical  and  con- 

sulting engineer,  and  was  also  on  the  teaching  staff  of 
Pratt  Institute,  Brooklyn,  N.  Y. 

*  *     » 

First  Lieut.  Myron  McK.  Smith,  discharged  after 
twenty-one  months'  .servico,  was  purchasing  agent  for 
the  New  England  Westinghouse  Company,  Springfield, 
Mass.,  before  being  commissioned. 

*  *     «• 
First  Lieut.  Lawrence  S.  Sheldrick  entered  the  service 

as  Second  Lieutenant  in  January,  1918.  He  was  for- 
merly employed  by  the  Timken  Axle  Company,  Detroit, 

on  experimental  engineering  work. 
*  *     » 

Capt.  Aurin  E.  Payson  of  Somerville,  Mass.,  was  dis- 
charged Feb.  14.  He  was  with  J.  H.  &  C.  H.  Eagle, 

265  Fourth  Ave.,  New  York  City,  before  entering  the 
service  in  October,   1917,  as  First  Lieutenant. 

*  *     * 

Capt.  Carl  H.  Lambert  entered  the  service  in  Septem- 
ber, 1917.  In  civil  life  he  is  a  mechanical  engineer  and 

was  employed   by  Primza,   Inc.,   New  York   City.      He 
was  once  promoted,  and  is  now  back  in  civil  life. 

»     *     * 

Second  Lieut.  Robert  Howarth,  who  entered  the  serv- 
ice as  an  enlisted  man  and  earned  his  promotion,  will 

resume  his  work  as  treasurer  of  Howarth,  Hawkinson 

Company,  Utica,  N.  Y.,  miners  and  shippers  of  bitu- 
minous coal. 

*  *     * 

Lieut.-Col.  Herbert  W.  Alden  has  been  discharged. 
Before  entering  the  service  he  was  with  the  Timken 
Axle  Company,  Detroit,  as  mechanical  engineer.  He 
was  in  the  service  about  twenty  months  and  his 
original  commission  was  as  major. 

4f      *      * 

Capt.  Owen  M.  Whittenberger  was  discharged  after 

over  seventeen  months'  service  during  which  he  was 
once  promoted.  He  is  a  mechanical  engineer  and  his 
home  is  in  Cleveland,  Ohio.     He  was  formerly  employed 
by  Seagrave  &  Company,  Columbus,  Ohio. 

*  *     * 

Capt.  Thomas  R.  Davies  has  been  discharged.  In 
civil  life  he  was  with  W.  R.  Grace  &  Company,  7  Han- 

over Square,  New  York  City,  as  mechanical  and  con- 
struction engineer  and  had  charge  of  important  work 

in  Chile.     He  was  in  the  service  nearly  sixteen  months 
and  was  promoted  from  First  Lieutenant. 

*  »     * 

Maj.  Paul  Bigelow,  who  formerly  held  a  commission 
as  Senior  Lieutenant  in  the  North  Carolina  Naval 

Artillery,  has  been  discharged  from  the  Artillery  Am- 
munition Section  of  the  Engineering  Division,  Ord- 

nance Department,  where  he  was  executive  assistant 
to  Lieut.-Col.  Alton  S.  Miller  at  Washington,  D.  C. 
He  has  resumed  business  at  39  Cortlandt  St.,  New  York, 
where  he  has  been  representative  of  the  Buckeye  Engine 
Co.  since  1901  and  for  the  Murray  Iron  Works  Co.  for 
the  past  several  years. 
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Bliss  Flat-Edge  Trimmer  for  Sheet  Metal 
SPECIAL  CORRESPONDENCE 

The  machine  here  described  is  believed  to  be  the 
only  machine  on  the  market  that  will  trim  the 
scrap  from  metal  stampings  and  leave  a  smooth, 
flat  edge  suitable  for  soldering,  welding,  brazing 
or  other  operations. 

IN  practically  all  cases  stampings  or  drawn  shells 
produced  by  the  ordinary  power  press  have  to  be 

put  through  additional  trimming  operations  to  re- 
move the  flash,  or  scrap,  before  they  can  be  used,  and 

this  is  a  process  that  has  been  more  or  less  unsatis- 
factory and  has  caused  much  trouble  in  many  cases, 

particularly  where  it  is  necessary  to  leave  the  edges 
of  the  finished  stamping  in  an  approximate  plane. 

In  work  where  it  has  been  necessary  to  join  two  or 

more  of  these  pressed-metal  parts  by  welding,  soldering 
or  similar  operations  it  has  been  customary  to  follow 
the  trimming  operation  by  filing  or  grinding  operations 
to  produce  the  flat  surfaces  necessary.  A  fillet  of  any 
size  at  the  point  where  the  scrap  is  trimmed  has  of 
course  been  a  decided  disadvantage,  and  it  has  been  the 

general  custom  to  use  dies  with  edges  as  sharp  as  pos- 
sible in  order  to  avoid  this,  and  these  have  introduced 

diflficulties  in  drawing.  Another  disadvantage  has  been 

that  in  working  the  precious  metals  considerable  valu- 
able material  has  been  lost  in  the  filing  or  grinding 

operations. 
With  a  view  to  overcoming  some  of  these  disadvan- 

tages and  troubles  the  E.  W.  Bliss  Co.,  Brooklyn,  N.  Y., 
V  has   recently  developed  and  placed   on   the  market  the 

^^ 
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FIG.    1.      FRONT  OF  TRIMMING  PRESS 

No.  702  flat-joint  trimmer  that  is  particularly  adapted 
to  trimming  the  flash,  or  scrap,  from  articles  where  the 
line  of  juncture  between  the  scrap  and  the  stamped  or 
drawn  body  is  in  a  single  plane,  so  that  a  flat  surface 
is  produced  on  the  edge  of  the  stamping  or  shell  when 
the  stamping  is  trimmed.  The  work  as  delivered  from 
the  press  is  in  condition  for  uniting  by  soldering  or 
welding  and  requires  no  further  treatment  before  either 
of  these  operations  is  performed,  the  flat  surfaces  on  the 
edges  of  the  material  being  approximately  the  same 
width  as  the  original  thickness  of  the  sheet  metal. 

During  the  trimming  operation  the  stamping  is  held 
in  a  female  holding  die,  while  the  inside  of  the  stamp- 

ing up  to  the  level  of  the  top  of  the  female  die  is  filled 
by  a  filler  of  ordinary  babbitt  or  some  similar  metal 
that  is  of  the  approximate  shape  of  the  inside  of  the 
stamping.  After  the  stamping  and  filler  are  in  place 
in  the  holding  die  the  cutting  die  fastened  to  the  ram 
descends  into  place  inside  of  the  stamping,  and  front- 
and-back  and  side-to-side  motions  of  the  holding  die 
in  the  plane  of  its  upper  surface  cut  away  the  scrap 
with  a  direct  shearing  action,  leaving  the  edges  of  the 
stamping  in  a  plane  and  of  the  same  approximate  width 
as  the  thickness  of  the  original  material. 

Figs.  1  and  2  show  front  and  back  views  of  the  press, 
respectively,  while  Fig.  3  shows  the  general  construction 
and  mechanism  used  to  operate  the  die  in  two  straight 
lines  at  right  angles  to  each  other.  The  shell  to  be 
trimmed  is  supported  in  the  lower,  or  holding,  die  A 
that  is  made  with  an  opening  corresponding  to  the 
shape  of  the  stamping  at  the  point  to-be  trimmed.  After 
the  stamping  is  in  place,  the  upper,  or  cutting,  die  B  is 

brought  down  into  operative 

position  with  its  lower  sur- 
face in  the  plane  of  the  top 

of  the  holding  die  A.  The 
cutting  die  B  has  a  contour 
somewhat  irregularly  con- 

forming to  the  outline  of 
the  surface  to  be  trimmed, 

but  is  slightly  smaller  in  size 
and  wholly  inside  of  the  shell, 
so  that  the  trimming  or 
shearing  operation  shall  be 
from  the  inside  out.  A  rela- 

tive movement  is  now  pro- 
duced between  the  holding 

and  cutting  dies  that  is  suf- 
ficient to  cause  the  cutting  die 

to  pass  over  all  parts  of  the 
surface  to  be  trimmed  in  a 
direction  extending  from  the 
inside  to  the  outside  of  the 

stamping.  This  relative 
movement  is  accomplished  by 
moving  the  holding  die  to 
both  sides  and  back  and  front, 
the  movements  being  in 
straight  lines  at  right  angles 
to  each  other.  These  four 

movements  in  two  perpendic- FIG.   2.     REAR  OF  TRIMMING  PRESS 
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ular  lines  are  produced  by  a  cam  having  two  grooves,  the  ,  noticed  that  two  T-slots  are  cut  in  the  filler  at  right 
ways  C  and  D  providing  for  the  motion  in  the  back-and-  angles    to    one    another,    allowing    it    to    slide    on    the 
front  and  side-to-side  directions  respectively.  The  cam  £■  T-head    bolt    fastened    to    the    upper    die.      It    will    be 
is  gear  driven  from  the  pinion  F  located  on  the  vertical  noticed  that  the  T-slots  open  down  through  the  under 

Plan  Front  KlevatioD 

FIG.   3.      SECTION   SHOWING   THE  METHOD  AI^D    MECHANISM  USED  FOR  IMPARTING  THE 
MOVEMENT    TO    THE    HOLDING    DIE 

shaft  receiving  its  motion  from  the  main  shaft  of  the 
machine,  and  is  provided  with  two  cam  slots,  one  on  the 
upper  surface  and  the  other  on  the  lower  surface.  The 
cam  roller  G,  which  operates  in  the  upper  cam  slot  J, 
is  fastened  to  a  stud  on  the 

upper  slide  and  imparts  to 
this  slide  the  forward  and 
back  motions.  A  second  cam 
roller  H  moves  in  the  slot  K 
on  the  lower  side  and  imparts 
the  two  crosswise  motions  to 
the  holding  die.  It  is  easily 
seen  that  by  changing  the 
starting  point  of  the  geared 
wheel  any  one  of  the  four 
shearing  movements  can  be 
made  to  take  place  first,  as 
best  suits  the  outline  of  the 
shell  being  trimmed.  In 

order  to  prevent  any  distor- 
tion of  the  stamping  during 

the  shearing  operations  a 
filler  that  may  be  made  of 
babbitt  or  other  such  material 
is  used.  The  filler  may  be 
either  placed  in  each  indi- 

vidual stamping  by  hand  or  it 
may  be  attached  to  the  upper 
or  cutting  die,  but  in  this  case 
provision  has  to  be  made  to 
allow  it  to  slide  on  the  under 
surface  of  the  upper  die  to 
take  care  of  the  relative  mo- 

tion between  the  upper  die 
and  the  holding  die.  The 
method  of  accomplishing  this 
is  shown  in  Fig.  4,  which 
shows  a  die  used  for  trim- 

ming   a    spoon.      It    will    be 

side  of  the  filler.  This  is  permissible  because  the  main 
necessity  is  to  hold  the  stamping  near  the  edges  to  be 

sheared,  the  amount  of  bearing  being  determined  some- 
what by  the  thickness  of  the  metal  operated  on. 

FIGS.  5  TO  8.     SAMPLES  OK  WORK  AND  SOME  OF  THE  TOOLS  USED 
j,-i„    .-,   'j-he  dies  for  trimming  a  spoon.      Fig.    6 — A  spoon  before  and  after  trimming,  showing 

also  the  three  pieces  of  scrap.     Fig.   7— Tlie  stamping,    scrap    and    finished    part    for    half    of    a 
knife   handle.      Fig.    8   Another   type   of   knife-handle   half  showing   the   back   and   front  sides of  the  filler  used 
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Fig.  5  shows  a  set  of  spoon  dies  which  in  this  case 
is  used  with  a  filler  that  is  placed  in  the  spoon  by  hand. 
The  die  at  the  left  is  the  upper,  or  cutting,  die,  while 
that  at  the  right  is  the  lower,  or  holding,  die.  It  will 
be  noticed  that  the  portion  of  the  upper  die  that  does 
the  cutting  is  recessed  at  the  lower  edge,  this  being 
necessary  on  account  of  the  fact  that  the  handle  of  the 
spoon  must  be  left  intact.  The  filler  is  shown  in  front 
between  the  two  spoons.  Fig.  6  shows  a  spoon  before 
and  after  trimming,  and  also  shows  the  three  sections 
of  scrap  removed. 

Fig.  7  shows  the  operations  on  one-half  of  a  knife 
handle,  the  three  pieces  shown  being  the  stamping  as  it 

FIG.    4.      METHOD    OF    ATTACHING     THE  FILLER  TO  THE 
SHEARING   DIE 

comes  from  the  drawing  press,  the  scrap  removed  by  the 

trimming  press  and  the  finished  piece  after  the  trim- 
ming press  has  performed  its  operations.  It  will  be 

noticed  from  the  scrap  that  the  dies  in  the  forming 
press  were  made  with  a  considerable  radius  on  the 
corner  of  the  female  die  and  the  trimming  was  done 
somewhat  below  in  order  not  to  encounter  the  rounded 

corner,  or  fillet,  formed.  It  is  claimed  that  this  ability 
to  form  the  original  stamping  somewhat  deeper  than 
necessary  and  then  trim  somewhat  below  the  fillet 
avoids  many  of  the  troubles  that  were  customary  where 
it  was  necessary  to  make  this  fillet  as  small  as  possible 
on  account  of  the  former  methods  of  trimming. 

Fig.  8  shows  half  of  a  knife  handle  of  another  type 
after  having  been  trimmed  and  also  shows  front  and 
back  views  of  the  filler,  which  is  made  of  babbitt  metal. 
This  filler  is  one  of  the  type  that  is  placed  in  the  stamp- 

ing by  hand,  a  number  being  provided  of  course  in  order 
that  they  may  be  placed  in  the  stampings  while  the 
shearing  operation  is  being  performed  on  the  preceding 
piece. 

Salesmanship  Versus  Engineering 
Horse  Sense 

By  John  R.  Godfrey 

There  has  been  a  lot  of  bunk  written  about  the  psy- 
chology of  salesmanship;  how  you  must  look  the  pro- 
spective victim  in  the  eye,  size  up  his  nose,  the  set  of  his 

ears  and  the  height  of  his  forehead  and  then  apply 

rule  79  or  whatever  number  fits  his  particular  com- 
bination. And  having  argued  and  browbeaten  him  into 

buying  something  he  didn't  want  the  salesman  repeats 
by  way  of  inspiration  the  old  gag  to  the  effect  that 

"Anyone  can  sell  a  man  something  he  wants,  but  it 
takes  a  real  salesman  to  sell  him  something  he  doesn't 

want." 
Speaking  solely  from  the  machinery  standpoint,  al- 

though I  haven't  a  doubt  it  applies  elsewhere  as  well, 
this  is  the  worst  possible  attitude  for  a  salesman  who 

ever  expects  a  repeat  order.  It  leaves  a  lasting  antag- 
onism and  resentment  in  the  mind  of  the  victim,  and 

not  only  the  salesman  but  the  manufacturer  suffers 
also.  And  furthermore  it  is  proof  positive  that  the 

buyer  didn't  know  his  business. 
Just  suppose  you  have  some  automobile  cylinders  to 

machine.  You  know  there  are  several  ways  to  do  it, 
and  you  will,  if  you  are  wise,  consult  both  the  reading 
and  advertising  columns  of  the  American  Machinist 
for  information  as  to  which  method  is  best.  Then  you 
may  send  for  circulars  of  those  machines  which  seem 
likely  and  await  the  siege  of  salesmen  which  you  know 
this  will  bring  forth. 

What  you  want  is  information  and  not  salesmanship. 
And  if  salesmanship  persuades  you  to  buy  the  wrong 

machine,  if  Jones  gets  the  order  because  he's  a  good 
fellow  or  you  know  his  wife's  sister,  or  he  belongs  to 
your  lodge,  you  admit  unknowingly  that  you  are  not  on 
to  your  job.  You  really  ought  to  know  which  machine 
is  best  and  order  it  without  bothering  a  salesman  or 
having  a  salesman  bother  you. 

If  you  need  information  about  the  different  machines 
to  decide  which  is  best  for  your  work,  considering 
range  of  work,  convenience,  price,  etc.,  the  maker  should 
be  able  to  supply  it  easily.  His  engineers  should  know 
its  various  applications  and  give  you  clear  and  concise 
data  on  similar  work  to  yours. 

The  engineers  who  handle  such  problems  are  being 
called  sales  engineers.  But  if  they  know  when  they  are 
wise  they  will  keep  the  engineering  side  uppermost. 
They  should  by  all  means  give  the  prospective  customer 
all  the  information  possible  as  to  what  the  machine  will 
do  and  how  it  will  handle  his  particular  work.  But 
when  they  go  beyond  this  they  are  telling  the  customer 
how  to  run  his  own  shop,  and  this  is  sometimes  a  tick- 

lish operation. 

It's  one  thing  to  make  him  see  that  your  machine  is 
best  for  his  purpose,  but  it's  quite  a  different  proposi- 

tion to  tell  him  his  notion  of  mechanics  is  all  wrong, 
that  he  wants  a  vertical  machine  instead  of  a  horizontal, 
or  vice  versa,  when  his  judgment  has  decided  on  the 
other  type.  Give  him  good  engineering  advice  if  you 
will,  but  at  least  let  him  think  he  is  deciding  for  him- self. 

Cost  per  piece  is  what  counts.  If  the  sales  engineer 
can  guarantee  a  lower  net  cost  than  anyone  else  and 
back  it  up  he  ought  to  win.  But  hypnotism  and  any 
special  brands  of  salesmanship  ought  not  to  count.  Just 
plain  horse  sense  coupled  with  sufficient  information 

ought  to  do  the  trick.  Don't  ever  try  to  sell  a  man 

something  he  doesn't  want. 

A  Use  for  Broken  and  Worn-Out  Drills 
By  Osc.\r  Craft 

Discarded  drills  of  any  size  can  be  successfully  used 
for  end-milling  and  bottoming  out  keyways;  in  fact 
they  may  be  used  anywhere  an  end  mill  will  serve. 

They  will  cut  better  than  the  regular  end  mills  gen- 
erally used.  Grind  the  end  same  as  a  bottoming  drill 

and  relieve  the  spiral  flutes  of  drill  to  a  cutting  edge. 
The  drills  must  be  short  and  stubby.  Round-shank 

drills  I  use  in  a  taper  sleeve  with  a  straight-bored 
hole  and  slit  in  at  least  three  places.  An  assortment 
of  bushings  cut  in  halves  completes  this  equipment  so 

that  when  the  tapered  sleeve  is  driven  into  the  spindle 

it  will  grip  the  shank  firmly. 
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SHOP  EQUIPMENT  NEWS Edii:ea  by 

Stanley  M.BaTifietd 

Wallace  Bench  Saw 
The  motor-driven  bench  saw  shown  in  the  illustration 

has  just  been  placed  on  the  market  by  J.  D.  Wallace  & 
Co.,  1401  West  Jackson  Blvd.,  Chicago,  111.  The  device 
is  intended  for  light  pattern,  cabinet  and  carpenter 

work,  and  is  operated  by  a  J-hp.  electric  motor  that  can 
be  connected  to  the  regular  lighting  circuit,  the  saw 
being  portable  in  order  that  it  may  be  moved  to  the 
most  convenient  position.  The  saw  is  particularly 
valuable  where  angular  cuts  have  to  be  made,  as  it 
can  be  tilted  to  cut  at  the  desired  angle,  which  is 
claimed   to   be   much   more   convenient   than   the   usual 

WALLACE   PORTABLE  BENCH  SAW 

method  of  tilting  the  table.  The  tilting  mechanism 
is  controlled  by  the  handwheel  at  the  left,  which  tilts 
the  saw  through  a  screw  mechanism,  giving  an  accurate 

adjustment  to  various  angles  as  indicated  on  the  gradu- 
ated scale  shown  at  the  front  of  the  machine.  The 

saw  is  raised  or  lowered  by  means  of  a  second  hand- 
wheel  which  can  be  seen  at  the  front*  The  cross-cut 
fence  is  built  into  the  saw  and  is  mounted  on  a  rod 

located  beneath  the  table,  it  being  possible  to  swing 
the  fence  off  the  table  when  it  is  not  needed.  With  the 

cross-cut  fence  set  to  an  angle  and  the  saw  also  tilted 
it  is  possible  to  cut  at  both  angles   in  one  operation, 

the  operator  working  on  a  table,  which  is  in  a  horizontal 
position,  and  the  stock  being  guided  by  the  rip  fence. 
The  saw  is  geared  directly  to  the  motor,  which  prevents 
any  belt  trouble  or  slippage,  the  motor  swinging  with 
the  saw  when  this  is  tilted.  The  machine  is  shipped  in  a 
heavy  frame  standard  that  can  be  used  as  a  saw  bench 
after  uncrating. 

"Supreme"  Quick-Action  Vise 
The  Spafford  Tool  Works,  10  Hoadley  PL,  Hartford, 

Conn.,  are  now  marketing  the  "Supreme"  quick-action 
vise  shown  in  the  illustration.  It  is  made  for  general 

machine-shop  use  on  milling  machines,  grinding  ma- 
chines or  for  other  uses  where  a  quick-action  vise  is 

desirable,  and  in  four  sizes  with  jaw  widths  of  3, 
4,  5  and  7  in.  respectively.  All  steel  parts  are  of 
drop-forgings  or  bar  stock  and  are  hardened  and  ground 
to  size  while  the  base  is  scraped  to  fit  the  slide.     All 

"SUPREME"  QUICK-ACTIO.\  VISE 

Made  in  four  sizes,  with  3,  4,  5  and  7-in.  Jaws  and  openings  of 
28  in.,  33  in.,  4i  in.  and  65  in.  respectively ;  Jaw  lieights  of  i 
in.,  li  in.,  IJ  in.  and  IJ  in.  and  total  heights  of  24  in.,  3i  in.. 
3J  in.  and  4J  in.  respectively. 

parts  ,so  far  as  possible  are  made  to  gages  to  insure 
interchangeability.  A  stationary  jaw  is  let  into  a 
recess  in  the  semisteel  base  in  order  to  prevent  it  from 

changing  position.  The  bolt  holes  for  clamping  the 
loose  jaw  to  the  stationary  jaw  are  so  located  that  they 
may  be  conveniently  tightened  without  coming  Into 
contact  with  the  bumper  block.  The  pin  which  flie 
cam  lever  works  against  in  opening  the  vise  is  bo 
located  that  when  the  vise  is  fully  opened  the  lever 
slips    past    the    pin,    thus    avoiding    breaking    the    pin 
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or  elongating  the  hole  in  the  base.  The  hardened 
slide  is  smooth  on  the  top  without  any  serrations  for 

dirt  to  get  into,  the  levers  being  held  in  place  by  mean.-? 
of  a  bolt  in  a  T-slot,  the  under  side  of  which  is  made 
at  an  angle.  The  bolt  head  is  also  made  at  the  same 

angle,  thus  giving  it  a  wedge  shape  and  preventing  slip- 
page in  a  backward  direction.  The  sliding  jaw  is 

operated  by  a  cam  lever,  which  draws  it  tight  against 
the  work,  while  the  eccentric  lever  gives  the  final 
tightening. 

Black  &  Decker  Electric  Valve- 
Grinding  Machine 

The  motor-driven,  poppet-valve  grinding  machine 
shown  in  the  illustration  is  being  manufactured  by  the 

Black  &  Decker  Manufacturing  Co.,  105-115  South 
Calvert  St.,  Baltimore,  Md.  The  construction  is  such 
that  the  spindle  oscillates  with  a  long,  steady  sweep 
similar  to  the  movement  obtained  in  grinding  by  hand, 
but  much  more  rapidly,  a  pistol  grip  and  trigger  switch 

MOTOR  DRIVEN    V.VLVE-GRINDING    MACHINE 

being  incorporated  to  provide  for  convenience  in  oper- 
ation and  control.  The  motor  is  of  i  hp.,  air  cooled, 

and  operates  on  standard  power  circuits  of  25  to  60 
cycles  alternating  current  or  on  direct  current.  It  is 
made  in  voltages  of  32,  110  and  220.  The  motor  and 
gearing  for  the  reciprocating  motion  are  completely 
inclosed  in  an  aluminum  housing,  the  gearing  being 
separated  from  the  motor  compartment  and  packed  in 
grease.  The  grinding  spindle  has  a  ball  thrust  bear- 

ing, the  armature  shaft  runs  on  Norma  ball  bearings 
and  the  gears  are  mounted  on  shafts  ground  to  size 

and  supported  at  both  ends  in  long  phosphor-bronze 
bushings.  A  number  of  bits  are  provided  to  make  the 
tool  adaptable  to  various  types  of  valves. 

"Avey"  Radial  Drilling  Machine 
The  Cincinnati  Pulley  Machinery  Co.,  Cincinnati, 

Ohio,  is  now  marketing  the  "Avey"  sensitive  radial 
drilling  machine  shown  in  the  illustration.  The  machine 
is  ball  bearing  throughout  and  is  said  to  incorporate  a 
number  of  new  and  novel  features  that  have  not  been 
previously  employed  in  the  design  of  sensitive  radial 
drilling  machines.  It  is  regularly  supplied  with  plain 
hand  feed  and  tapping  attachments,  but  power  feed 
can  be  supplied  if  this  is  desired.  The  spindle  has  a 
vertical  rack  feed  of  8  in.,  and  is  provided  with  a 
No.  2  Morse  taper  in  nose,  giving  a  drilling  capacity 
up  to  ff  in.  The  machine  illustrated  has  a  2*-ft.  arm 
and  takes  48  in.  under  the  spindle.  Six  spindle  speeds 
are  obtainable,  three  being  obtained  through  the  open 

belt  running  on  cone  pulleys  and  three  additional  ones 
through  back  gears  on  the  countershaft  of  the  machine. 
On  the  power-feed  machine  four  rates  of  feed  are 
provided  by  means  of  a  gear  box  located  conveniently 
on  the  side  of  the  head.  The  work  may  be  held  either 
on  the  table  or  on  the  base  of  the  machine,  both  of 

which  are  provided  with  T-slots,  the  table  also  having 

•AVEY"  SENSITIVE  RADIAL  DRILLING  MACHINE 
Length  of  arm,  2J  ft.  :  distance  from  nose  to  spindle.  48  in. : 

spindle  speeds,  six,  three  with  open  belt  and  three  with  back 
gears  on  the  countershaft :  speeds  on  power  feed  machine,  four, 
obtainable  through  gear  box  located  on  side  of  head  :  vertical  feed 
of  spindle,  S  in.  ;  taper  in  spindle  nose.  No.  2  Morse. 

a  finished  side  supplied  with  T-slots.  The  arm  is  raised 
or  lowered  by  means  of  a  crank  placed  on  the  shaft 
projecting  from  the  lower  part  of  the  column.  A  scale 
and  adjustable  stop  are  placed  on  a  spindle  sleeve  to 
enable  drilling  to  a  fixed  depth. 

Springfield    Heavy-Duty    Oscillating 
Surface-Grinding  Machine 

The  Springfield  Manufacturing  Co.,  Bridgeport, 
Conn.,  is  now  marketing  the  heavy-duty,  oscillating, 
surface-grinding  machine  shown  in  the  illustration. 
The  particular  machine  shown  is  equipped  with  a  regu- 

lar sandstone  for  grinding  steel  lithographing  plates, 
but  it  can  be  equipped  with  an  emery  wheel  for  other 
types  of  work  if  desired.  The  size  of  the  wheel  is  36 
in.  in  diameter  with  10-in.  face,  and  the  work  is  held 
on  the  machine  shown  by  a  large  magnetic  chuck.  The 
machine  is  of  substantial  construction,  the  drive  to 

the  table  being  by  means  of  bevel  gears  and  a  screw- 
reversing  device  the  same  as  is  customarily  used  on 
planing  machines.  The  wheel  and  wheel  spindle  are 
carried  in  heavy  and  substantial  slides  fitted  to  the 
saddles  on  the  faces  of  the  uprights,  and  when  the 
machine  is  in  operation  the  wheel  oscillates  across  the 
work  as  this  passes  under  it.  The  oscillatory  motion 
is  accomplished  by  means  of  the  crank  and  connection 
shown  at  the  right  side  of  the  machine.     The  lever 
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SPRINGFIELD  HEAVY-DUTY  .SURFACK-CiKlNDlNI!   MACHINE 

Size  of  wheel,   86   in.    in   diameter,   witii    10-in.    face;    capacity   fo 
2I>    in.    wiile   b.v    60    in.    long-;    approximate   weight,  13,000 

just  above  the  connecting-rod  operates  a  clutch  engag- 
ing the  bevel  gear  which  drives  the  oscillating  motion, 

and  this  can  be  connected  or  disconnected  at  will,  so 
that  the  wheel  will  travel  in  a  straight  path  when  doing 
the  final  finishing  work.  The  table  is  inclosed  with 
guards  to  take  care  of  the  splash,  and  will  hold  pieces 
up  to  26  in.  wide  and  60  in.  long.  The  weight  of  the 
complete  machine  is  approximately  13,000  pounds. 

McKay  Bolt,  Nut  and  Lag  Screw  Driver 
The  George  C.  McKay  Co.,  4247  Greenlee  Ave., 

Cincinnati,  Ohio,  has  just  placed  on  the  market  the 
automatic  nut,  bolt  and  lag  screw  driver  shown  in  the 
illustration.  It  is  stated  that  the  machine  will  drive 
nuts  and  bolts  from  J  to  5  in.  in  diameter  to  a  dead 
stop,  meaning  by  this  that  they  will  be  driven  down 
as  tight  as  they  can  be  pulled  with  a  3-ft.  hand  wrench. 
The  device  is  driven  by  an  electric  motor,  the  spindle 
running  at  60  r.p.m.  under  full  load.     The  total  weicrht 

is  29  lb.  and  the  motor  is  equipped 
with  an  automatic  burn-out  device  that 

protects  the  motor  against  over-load- 
ing the  machine  beyond  its  capacity. 

The  device  is  a  part  of  the  armature 
shaft  and  consists  of  a  sliding  clutch 
held  in  position  by  a  spring.  When 
any  overload  is  applied  to  the  machine, 
either  by  trying  to  make  it  do  too 
heavy  work  or  by  any  of  the  parts 
breaking,  the  clutch  partly  disen- 

gages, and  in  doing  so  strikes  against 
a  switch  and  .shuts  off  the  current  in 
exactly  the  same  manner  as  is  done 
by  pulling  off  the  switch  by  hand.  The 
device  is  wholly  mechanical  in  action 
and  it  not  dependent  upon  any  elec- 

trical connections  for  its  successful 
operation.  After  the  device  shuts  off 
the  current  all  that  is  necessary  to 
start  the  machine  again  is  to  pull  the 
switch  out  and  then  push  it  in.  There 
are  no  fuses  to  be  burned  out.  In 
using  the  device,  when  the  nut  is 
driven  home  the  automatic  device 

shuts  off  the  current,  thereby  making  unnecessary  the 
judgment  of  the  operator  as  to  the  time  of  shutting  off 
the  current.  It  is  also  claimed  that  the  device  is  useful 
in  tapping  holes,  spot  facing,  driving  portable  bars, 
reaming,  line  reaming,  drilling,  cutting  threads  and 
other  such  usages.  The  motor  is  reversed  by  merely 
turning  the  switch  handle  from  left  to  right  as  required, 
making  it  possible  to  either  drive  or  remove  bolts  and 
nuts. 

Eastern  Threading  Machine 

r  work   on   table, 

pounds 

The  threading  machine  shown  in  the  illustration  is 

being  marketed  by  the  Eastern  Machine  Screw  Cor- 
poration, Truman  and  Barclay  Sts.,  New  Haven,  Conn. 

The  machine  is  designed  for  threading  work  which 
cannot  readily  be  threaded  on  the  automatic  screw 
machine  or  such  work  as  it  is  not  desirable  to  thread 

on  an  automatic  machine.  It  is  equipped  with  a  self- 
opening  die  head,  and  with  a  spring  collet  or  expanding 

McKay  automath;  nut,  bolt  and  j.ac,  screw  driver 

Weight,  29  lb.  ;  .spindle  .speed  under  full  load.  6il  r.p.m. ;  bear- 
ings on  armature  and  gears,  S.K.F.  ball  t.vpe  ;  thru.st  bearing  on 

spindle,  S.K.F.;  spindle  equipped  with  internal  square,  IJ  in. 
and  external  square.  1|;;  in.  ;  height  from  tip  of  .spindle  to  top  of 
machine,  17  In. ;  total  length  to  end  of  handle.  26  in. 

EASTERN   THREADING  MACHINE 

arbors  for  holding  the  work.  The  oil  pump  and  counter- 
shaft are  incorporated  so  that  the  machine  is  in  reality 

a  complete  unit  in  itself.  The  work  held  in  a  collet 
is  tightened  by  moving  the  lever  on  the  end  of  the 
carriage.  The  work  is  then  fed  to  the  die  head  and 
when  the  desired  length  of  thread  has  been  cut  the  die 
head   automatically    opens   and   the   carriage   is    moved 
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back  by  hand.  The  length  of  thread  cut  is  determined 
by  the  adjustable  stop  shown  on  top  of  the  carriage. 
The  present  type  is  made  in  one  size  which  will 
cut  standard  threads  up  to  ?i  in.  in  diameter  and  fine 
threads  up  to  1  in.  in  diameter.  The  machine  is  in- 

tended to  be  placed  on  a  bench  and  occupies  very  little 
space  in  comparison  with  other  machines  used  for  the 
same  purpose. 

Canton  Floor  Crane  with  Gasoline 

Engine  Stand 
The  Canton  Foundry  and  Machine  Co.,  Canton,  Ohio, 

has  just  placed  on  the  market  a  portable  floor  crane 
and  hoist  shown,  which  is  equipped  with  a  special  type 
of  engine  stand  for  the  quick  and  economical  handling 
of  repair  jobs  on  automobile  engines.    With  this  device 

CANTON  PORTABLE  FLOOR  CRANE  WITH   SPECIAL  TYPE 
GASOLINE   ENGINE   STAND 

the  engine  can  be  removed  from  the  chassis,  hooked  on 
the  motor  stand  and  then  moved  to  any  part  of  the 
shop  where  the  work  can  be  most  conveniently  done. 
It  is  also  possible  to  turn  the  motor  into  the  best 
position  to  obtain  the  desired  lighting.  The  hoist  has 
a  capacity  of  2  tons  with  a  clearance  or  lift  of  6  ft. 
2  in.    The  crane  is  equipped  with  Hyatt  roller  bearings. 

International  Thread-Gage 
Grinding  Machine 

The  International  Thread  Gap',  Co.,  100  W.  23d  St., 
New  York,  has  developed  a  simpic  and  efficient  grinding 
fixture  for  finishing  thread  gages.  The  machine  is 
portable  and  can  be  used  on  a  table  or  bench  in  what- 

ever position  desired.     Power  for  driving  the  grinding 

VIH.    1.    GRINDING    A    RING    THREAD    GAGE 

wheel  is  furnished  by  an  independent  motor  of  about 
i  hp.,  which  can  be  attached  to  any  convenient  electric 
lamp  socket.  A  machine,  set  up  for  grinding  an  internal 
gage,  is  shown  in  Fig.  1,  while  in  Fig.  2  may  be  seen 
the  same  machine  with  chuck  for  holding  an  external 
gage.     The  only  thing  that  is  changed  is  the  chuck. 

In  the  following  description  like  letters  will  refer  to 
like  parts  as  far  as  they  can  be  made  to  apply.  A 
base  casting  A  has  three  brackets  bolted  to  it,  the 
two  brackets  B  carrying  hardened  and  ground  steel 
bushings  which  form  the  bearings  for  the  shaft.  The 
bracket  C  carries  a  vertically  adjustable  member  D, 
in  the  top  of  which  is  a  clamp  for  holding  the  bronze 
nut  which  engages  the  master,  or  lead,  screw  E. 

The  slide  D  and  the  clamp  are  provided  with  wing 
nuts  so  that  the  master  nut  may  be  adjusted  to  a 
perfect  bearing  against  its  screw.  The  shaft  F  is  a 
piece  of  mild  steel  carefully  ground  to  a  fit  in  the  steel 
bushings.  It  is  provided  at  one  end  with  means  for 
attaching  chucks  for  holding  different  kinds  of  work, 
while  at  the  other  end  a  crank  is  shouldered  onto  the 
shaft  and  held  by  a  taper  pin  lightly  pressed  into  place 
with  the  fingers. 

The  master  screw  E  is  held  to  the  shaft  by  four 
small  headless  setscrews,  and  to  change  from  one  to 
another  it  is  necessary  only  to  loosen  these  screws, 
take  out  the  taper  pin  that  holds  the  crank,  and  slide 
the  shaft  partly  out  of  the  machine  toward  the  front. 

On  the  outer  end  of  each  bearing  bushing  is  threaded 
a  dust  cap  G  which  protects  the  bearings  from  dust 
and  abrasive.  A  removable  cover  //  (shown  only  in 
Fig.  2)  sits  over  the  brackets  and  incloses  everything 
between  them  when  the  machine  is  in  use. 

Master  screws  and  nuts  are  provided  for  each  pitch 
that  the  machine  is  intended  to  handle.     One  of  each 

FIG.    2.      GRINDING   A  PLUG  THRE.VD   GAGE 
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may  be  seen  at  /  and  J  respectively.     Samples  of  work 
are  shown  in  each  view  at  K. 

At  L  a  cast-iron  block  with  a  double  V-groove  in  its 
upper  surface  is  attached  by  screws  and  dowels  to  the 
bed,  the  axial  line  of  the  grooves  being  at  a  right  angle 
to  the  center  line  of  the  shaft  F.  The  wheel-carrying 
fixture  is  a  standard  slide  rest  regularly  manufactured 
for  the  market  by  the  Waltham  Watch  Tool  Co.,  and 
is  held  in  the  grooved  block  by  a  bolt  and  strap  M 
so  that  it  is  but  the  work  of  a  second  to  change  its 
position  or  remove  it  entirely.  Means  are  provided  to 
tilt  the  wheel  arbor  to  an  angle  complementary  to  the 
helix  angle  of  the  thread  to  be  ground. 

For  dressing  the  grinding  wheel  the  slide  rest  is 
removed  to  the  fixture  shown  in  Fig.  3,  for  which  the 
same  bed  and  slide  block  are  used  but  without  the 
brackets.  Instead  a  block  AT  of  steel,  hardened  and 
ground,  is  mounted  on  a  suitable  pedestal  of  cast  iron, 
the  whole  being  firmly  attached  to  the  base  casting. 

Two  rectangular  pieces  of  tool  steel  O  are  so  mounted 
on  block  N  as  to  swing  on  studs  near  the  back  end 

and  are  clamped  in  position  by  screws  P.  A  i\AT\. 
standard  plug  Q  fits  in  a  hole  at  the  front  of  the  block. 
The  exact  relative  position  of  the  pivots  on  which  the 
slideways  0  turn  and  the  hole  for  the  plug  Q  being 
known  it  is  a  simple  matter  to  compute  the  angle  from 
the  sine  which  is  measured  with  a  micrometer  over 
each  slideway  in  turn  and  the  central  plug.     The  plug 
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FIG.    3.      DRES.SING    THE    GRINDING    WHEEL 

is  of  course  removed  during  the  actual  operation  of 
dressing  the  wheel. 

The  slideways  0  are  ground  to  parallelism  and  to 
known  dimensions.  The  slide  R  carrying  the  diamond 
fits  over  the  slideways  0,  and  by  turning  it  end  for 
end  it  may  be  used  on  either  side  of  the  wheel  without 
altering  the  set  of  the  diamond.  Adjustments  of  the 
wheel  position  are  of  course  obtained  by  the  move- 

ments of  the  slide  rest. 

Though  any  machine  may  be  used  for  grinding  any 
form  of  gage  within  its  limits  by  changing  its  holding 
fixture  and  master  screw  the  machines  are  so  simple 
and  comparatively  inexpensive  that  it  is  good  policy 
to  keep  one  always  set  up  to  handle  each  kind  of  gage. 

The  machines  are  about  3  ft.  long  by  1  ft.  wide  and 
will  stand  8  or  10  in.  in  height,  not  including  the  chuck 
used  for  holding  large  rings.  Its  weight  is  approxi- 

mately 150  pounds. 

Bush  Universal  Indicator 
T.  Daniel  Bush,  South  Allentown,  Penn.,  has  just 

placed  on  the  market  the  universal  indicator,  or  wiggler, 
shown  in  the  illustration.  The  device  is  adapted  for 
use  in  any  size  of  machine  where  work  must  be  set 

BUSH  tINIVER.SAL  INDICATOR 

up  to  given  lines  or  layouts.  The  device  consists  of 
a  base  holding  an  arm  which  in  turn  holds  the  ball- 
headed  needle.  The  arm  is  held  to  the  base  by  means 
of  spring  tension  adjusted  by  the  knurled  head  screw 
at  the  left,  while  the  tension  on  the  ball  head  of  the 
needle  is  controlled  by  the  knurled  head  screw  at  the 
right  of  the  arm;  the  needle  being  held  by  spring  pres- 

sure will  move  before  force  enough  to  break  it  is  applied. 
In  case  it  is  desired  to  use  the  device  with  a  surface 
gage  a  rod  is  provided  having  a  screw  at  its  end,  the 
entire  device  being  substituted  for  the  regular  base. 
This  attachment  is  shown  in  the  foreground. 

Milling  Cutter  fcr  a  Thread  Tool 
By  a.  a.  Karcher 

The  sketch  shows  a  toolholder  in  which  an  ordinary 
milling  cutter  is  used  for  cutting  threads.  This  design 
was  prompted  by  having  to  cut  an  8-pitch  square  thread 
to  very  close  dimensions  and  accurate  lead.  Circular 
form  tools  are  not  practical  owing  to  lack  of  side  clear- 

MILLING   CUTTER   FOR  A  THREAD  TOOL 

ance,  and  individual  form  tools  are  too  expensive,  as 
they  have  to  be  worked  over  and  ground  every  time 
Ihey  are  sharpened  in  order  to  maintain  correct  size. 

This  tool  was  first  used  for  cutting  an  8-pitch  square 
thread  for  which  we  used  a  i^ij-in.  milling  cutter.  Since 
then  it  has  been  used  to  cut  various  sized  square  and 
acme  threads.  In  a  square  thread  you  have  only  to  find 
a  milling  cutter  of  the  required  thickness.  In  acme 
threads  a  cracked  milling  cutter  or  one  with  several 
teeth  broken  out  can  be  circular  ground  to  the  required 
form  and  used. 

This  tool  is  comprised  of  but  three  parts,  the  holder, 
the  screw,  and  the  nut.  After  one  tooth  becomes 
dull  the  nut  can  be  loosened  and  the  next  one  turned 
up  into  position.     In  this  way  sharpening  is  avoided. 
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Sparks  /?x>7/z  -the 
The  Airplane  Will  Become 

Peace-Time  Utility 
Engineer    Loening    Sees    No    Difficulty 
in  Designing  an  Airplane  That  Will 

Travel   200   Miles   an    Hour 

The  war  is  hardly  over  and  already 
progressively  inclined  minds  are  study- 

ing the  feasibility  of  making  the  air- 
plane a  utility.  Enough  money  and  in- 

genuity have  been  spent  on  the  war  air- 
plane during  the  last  10  years  to  make 

it  a  thoroughly  reliable  conveyance. 
At  the  convention  of  the  Society  of 

Automobile  Engineers,  concluded  in 
New  York,  Grover  C.  Loening,  an  aero- 

nautical engineer  of  wide  experience, 
undertook  to  answer  the  question  of 
how  airplanes  can  be  used  in  peace 
time.  He  stated  that  during  the  war 
so  much  valuable  experience  has  been 
accumulated  that  there  is  no  reason 
why  airplanes  should  not  be  introduced 
more  generally.  Airplanes  can  be 
made  attractive  to  business  men  be- 

cause they  would  be  great  time  savers, 
especially  in  traveling  distances  exceed- 

ing about  60  miles. 
Mr.  Loening  does  not  think  that  fly- 

ing will  soon  become  popular  merely 
for  the  pleasure  of  flying,  the  com- 

forts not  being  sufficiently  attractive 
as  yet.  The  noise  of  the  exhaust  of 
the  engine  and  of  the  propeller  are 
rather  disagreeable,  flying  is  not 
healthy  for  weak  nerves,  long  trips  are 
tedious  and  uncomfortable  and  the  ex- 

hilaration expected  is  not  realized.  Ex- 
haust, oil  and  cold  rush  of  air  are  en- 

countered and  the  seating  space  avail- 
able is  very  scant. 

Auto  Preferred  for  Short  Hauls 

For  hauls  up  to  60  miles  the  auto- 
mobile will  continue  to  have  the  pref- 
erence because  of  its  ability  to  stop 

at  every  curbstone.  When  it  comes  to 
greater  distances  the  airplane  has  to 
compete  with  railroad  train  and  boat. 
Since  it  is  rather  more  expensive  to  use 
the  airplane  it  must  offer  sufficient  in- 

ducement in  the  way  of  speed,  so  as  to 
cut  down  the  traveling  time  in  going 
from  office  door  to  office  door.  So  long 
as  landing  fields  are  quite  distant  from 
office  buildings  an  airplane  trip  would 
usually  involve  an  automobile  trip  also, 
hence  the  distance  from  city  to  city 
should  occupy  little  time. 

In  order  to  compete  with  train  time 
Mr.  Loening  figures  the  airplane  should 
be  capable  of  developing  a  speed  of 
100  miles  an  hour,  and  if  its  speed  is 
raised  to  150  miles  a  complete  trip  will 
in  many  cases  require  but  half  as 
much  time  as  when  going  by  train. 
Thus,  he  says,  a  business  man  could 
leave  his  home  in  New  York  at  8  a.m.. 
arriving  in  Washington  at  10.30,  leave 
Washington  at  2  p.m.  and  arrive  at  his 

office  at  4.30.  Evidently  the  faster  the 
airplane  the  more  attractive  and  val- 

uable will  it  be  in  the  eyes  of  the  man 
whose  time  is  worth  considerable money. 

Mr.  Loening  says  a  three-seated 
monoplane  tested  at  Dayton,  Ohio,  re- 

cently made  150  miles  an  hour.  A 
European  scout  is  reported  to  have 
made   160  miles,  while  a  standard   De 
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The  Coming 
Victory  Loan 

The  Fifth,  and  possibly 
the  last,  of  the  loan  drives, 
will  begin  on  Apr.  6.  No 
information  as  to  the 

amount  has  yet  been  re- 
ceived, but  it  is  rumored 

that  it  will  be  as  large  as 
any  that  has  gone  before. 

America  has  demon- 
strated to  the  world  that  it 

can  put  across  anything  it 
undertakes,  and  when  the 
Fifth  loan  drive  is  started 
it  should  be  the  passion  of 
every  real  American  to  see 
it  through  to  a  successful 
finish. 
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Haviland  four  makes  about  120  miles 
an   hour. 

Kr.  Loening  sees  no  great  difficulties 
in  designing  a  three-seated  plane  with 
a  400-hp.  engine  that  will  travel  up  to 
200  miles  an  hour.  He  believes  people 

will  be  willing  to  put  up  with  con- 

siderable inconvenience  just  as"  they  do in  the  New  York  subway,  for  example, 
to  save  time. 

Why  then  should  not  the  business 
man  be  willing  to  suffer  some  incon- 

venience in  o»-der  tc  save  an  hour  or 

more  on  a  de ''s  trip?  Thus,  it  is 
argued  that  speed  is  the  factor  wr'cb 
wi;.  make   Ihe  a-  -iilane  a  rea^   utili^v. 

Distributes  Bonus  on  Salaries 
The  H.  W.  Johns-Manville  Co.,  miner 

and  manufacturer  of  asbestos  and  allied 
products,  will  distribute  to  all  salaried 
employees,  men  and  women  from  heads 
of  branches  and  departments  to  officp 
boys,  who  have  been  in  continuous  ser- 

vice for  the  year  1918,  an  extra  com- 
pensation of  20  per  cent,  on  the  salaries 

paid  them  during  1918.  This  extra 
compensation  will  cost  the  company  ap- 

proximately $1,000,000. 

Aerial   Service   Is   Planned   from 
Australia  to  London 

Prominent  business  men  of  Sydney, 
Melbourne  and  Adelaide,  under  the 
leadership  of  Reginald  Lloyd  or  Lon- 

don, have  formed  a  company  vsdth  £10,- 
000  ($48,665)  paid-up  capital  for  the 
purpose  of  developing  an  aerial  route 
for  mail  and  passenger  service  between 
Australia  and  London. 

The  purpose  of  the  company  is  to  ex- 
plore the  proposed  route  for  landing 

sites,  which  are  to  be  approximately 
300  miles  apart.  The  route  is  to  be 
from  Sydney  or  Melbourne  direct  to 
Port  Darwin  in  northern  Australia, 

from  which  point  there  will  be  a  300- 
mile  sea  trip  across  to  the  island  of 
Timor  in  the  Dutch  East  Indies,  thence 
from  island  to  island  through  Java  and 
Sumatra  to  Singapore  and  Calcutta, 
across  India  to  Karachi,  thence  to  Bag- 

dad and  Port  Said,  from  which  point 
the  choice  of  several  developed  aerial 
routes  to  London  may  be  made. 

In  the  near  future  Mr.  Lloyd  will 
lead  a  surveying  party  from  Australia 
through  the  Dutch  East  Indies,  the 
Malay  States,  India  and  Mesopotamia 
for  the  purpose  of  locating  landing 
sites  and  to  arrange  for  their  lease  or 
purchase.  The  organization  of  the 
present  company  is  merely  to  provide 
for  the  expenses  of  this  routeing  party. 
After  the  completion  of  this  survey  it 
is  proposed  to  finance  a  company  in 
London  to  operate  the  aerial  service 
to  Australia  which  contemplates  a  com- 

plete journey  in  150  hours  between 
London  and  Sydney. 

*     *     * 

Locomotives  and  Cars  Shipped 
During  1918 

According  to  figures  made  public  by 
Walker  D.  Hines,  Director  General  of 
Railroads,  there  were  2622  locomotives 

shipped  to  railroads  under  federal  con- 
trol for  the  year  ended  Dec.  31,  1918. 

Of  this  number  744  were  constructed 
under  orders  of  the  Railroad  Adminis- 

tration, while  1410  were  contracted  for 

prior  to  the  Government's  operation  of 
the  transportation  facilities. 

In  the  total  were  200  Russian  dec- 
apods, constructed  for  the  Russian 

government,  but  these  were  never  de- 
livered, the  situation  which  arose  in 

that  country  necessitating  a  change  in 

plans. 
For  the  calendar  year  1918  there 

were  700  passenger  cars  delivered  to 
class  1  railroads  and  for  the  same 
period  there  were  40,850  freight  cars 
delivered.  Of  freight  cars  built  during 

the  year  15.250  were  classified  as  stand- 
ard Railroad  Administration  cars.  Of 

the  total  number  of  freight  cars  de- 
livered, 8663  were  built  in  railroad shops. 
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Worlds  Industrial  For^e 
jGfy  £.C.Porter. 

Portable  Shops  Sent  Abroad 
During  the  War 

The  Corps  of  Engineers  purchased  and 
shipped  abroad  three  types  of  portable 
shops,  each  containing  about  800  dif- 

ferent tools  and  equipment  and  mounted 
on  a  5J-ton  truck.  There  were  in  all 
95  of  these  portable  shops. 

The  portable  machine  shop  contains 
a  work  bench,  drilling  machine,  portable 
electric  drill,  grinding  machine,  electric 
hammers,  14-in.  lathe,  power  plant, 
switchboard  and  oxyacetylene-welding 
outfit  with  tools  and  supplies. 
The  portable  blacksmith,  plumbing 

and  tin  shop  contains  a  work  bench, 
forges,  hoists,  pipe-threading  machines, 
shearing  and  punching  machines,  vises, 
welding  and  cutting  outfit,  power  plant 
and  switchboard,  tools  and  supplies. 

The  portable  carpenter  shop  con- 
tains boring  machines,  drilling  machine, 

bench  grinder,  work  bench,  saw  bench, 
double-purchase  winch,  power  plant  and 
switchboard,  tools  and  supplies. 

In  addition  there  were  30  5i-ton  ma- 
terial trucks,  each  containing  600  items 

of  tools  and  supplies. 
The  complete  machine  shop  costs 

about  $9500,  the  carpenter  shop  $8500 
and  the  blacksmith  shop  and  material 
truck  $8000  each. 

Russia   in   Need   of   Agricultural 
Machinery  and  Implements 

The  value  of  foreign  machinery  and 
implements  imported  by  Russia  in  1911 
was  approximately  50,000,000  rubles. 
More  than  half  of  this  amount  was  im- 

ported from  the  United  States.  The 
trade  in  machinery  up  to  that  year  had 
been  showing  a  steady  rise. 

At  present  the  imports  of  machinery 
consist  of  reapers,  binders,  mowers, 
hayrakes,  drills  and  plows.  Russia  is 
in  need  not  only  of  these  but  also  ot 
all  other  varieties  of  agricultural  ma- 

chinery and  implements.  A  ready  mar- 
ket may  be  found  among  the  farmers 

of  Siberia  for  the  following  implements 
and  machinery:  Small  kerosene  and 
crude-oil  tractors  and  engines,  portable 
outfits  of  2  to  10  hp.  barn  threshers  of 
small  capacity,  burr-stone  mills,  farm 
wagons,  cream  separators,  pumps,  etc. 
Sales  may  be  augmented  through  co- 

operative and  commercial  distributing 

channels  and  the  cooperative  farmers' 
associations. 
What  IS  proposed  is  to  establish 

showrooms  in  Vladivostok  for  the  dis- 
play of  American  agricultural  ma- 

chinery and  implements,  where  types  of 
American  machinery  and  implements 
may  be  displayed  and  demonstrated  be- 

fore customers,  official  experts,  special 
commissions  and  all  interested  persons. 
The  exposition  and  demonstration  of 
American    machinery    and    implements 

that  are  particularly  adapted  to  the 
needs  of  this  country  would  open  a  field 
of  business  the  extent  of  which  it  is 
impossible  even  to  approximate  at  this 
time.  Almost  daily  inquiries  are  re- 

ceived from  the  remotest  regions  of  this 
country  requesting  information  as  to 
where  various  kinds  of  American  ma- 

chinery may  be  inspected.  So  great  is 
the    interest    that    representatives    of 

Who  Am  I? 
I  am  more  powerful  than  the  com- 

bined armies  of  the  universe. 
I  have  destroyed  more  men  than 

all  the  wars  of  the  world. 
I  am  more  deadly  than  bullets, 

and  I  have  wrecked  more  homes 
than  the  mightiest  of  siege  guns. 

I  spare  no  one.  and  find  my  vic- 
tims among  the  rich  and  poor 

alike ;  the  young  and  old ;  the 
strong  and  the  weak.  Widows  and 
orphans  know  me. 

I  loom  up  to  such  proportions 
that  I  cast  my  shadow  over  every 
field  of  labor,  from  the  turning  of 
the  grindstone  to  the  moving  of 
every  train. 

1  massacre  thousands  upon  thou- 
sands of  wage-earners  in  a  year. 

I  lurk  in  unseen  places,  and  do 
most  of  my  work  silently. 

Tou  are  warned  against  me.  but 
you   heed   not. 

I  am  relentless.  I  am  every- 
where ;  in  the  home,  on  the  street, 

in  the  factory,  at  railroad  cros" 
ings  and  on   the  sea. 

I  bring  sickness,  degradation  and 
death,  and  yet  few  seek  to  avoid  me. 

I  destroy,  crush  or  maim.  I  give 
nothing    but    take    all. 

I  am  your  worst  enemy. 
I   AM    CARELESSNESS! 

ll'i'iirJii   LIHFII 

the  farmers'  cooperative  association 
throughout  Siberia  visit  Vladivostok 
with  the  expectation  and  hope  of  find- 

ing and  having  demonstrated  American 
machinery  and  implements.  The  only 
thing  that  can  be  done  at  present  is 
to  supply  catalogs,  which  it  can  be 
readily  seen  rarely  answer  the  purpose 
of  a  purchaser. 

The  Russo-American  Committee  wnll 

cooperate   in   every   way   to   assist   the 
American  manufacturers  in  introducing 

into  Siberia  American  agricultural  ma- 
chinery   and    implements   and    Russian 

Pacific   Trade  Expansion  will  lend   its 
columns  for  advertising. 

*     *     * 

Metal  Trades  Convention 
to  Be  in  New  York 

The  National  Metal  Trades  Associa- 
tion will  hold  its  21st  annual  convention 

at  the  Hotel  Astor,  New  York,  on  Apr. 

23-24.  The  annual  alumni  dinner,  the 

meetings  of  the  executive  committee 
and  of  the  administrative  council  will 

be  on  Apr,  21.  The  gathering  of  the 
secretaries  and  the  joint  meeting  of  the 

branch  presidents,  secretaries  and  ad- ministrative councils  will  be  held  on 

Apr.  22. 

Form  Material-Handling 
Association 

Technical  Studies  to  Be  a  Leading  Ac- 
tivity— Port  and  Terminal  Problems 

to  Receive  Particular  Attention 

Following  the  suggestion  of  the  De- 
partment of  Commerce  and  the  United 

States  Shipping  Board  an  association 
of  manufacturers  of  machinery  for 
handling  materials  has  been  formed  and 
offices  have  been  opened  at  35  West 
39th  St.,  New  York.  The  suggestion 
was  made  by  the  two  Government  agen- 

cies because  of  the  need  for  intensive 
study  of  freight-handling  methods  at 
railroad  and  ocean  terminals.  By  mo- 

bilizing the  experience  and  ability  of  all 
manufacturers  of  handling  devices  in 
a  single  organization  the  Government 
will  not  only  be  able  to  reach  this  in- 

dustry in  an  effective  way  when  it 
needs  cooperation,  but  the  industry  it- 

self can  more  effectively  attack  the 
large  and  difficult  problems  presented 
at  terminals  and  ports. 

In  general  the  lines  of  work — tech- 
nical, educational,  promotional,  etc. — 

will  parallel  those  of  other  trade  asso- 
ciations, but  the  nature  of  the  problems 

will  require  more  extensive  technical 
committee  work  than  is  customary  in 
such  bodies. 

The  active  conduct  of  the  associa- 
tion's work  will  be  in  the  hands  of 

Zenas  W.  Carter  as  secretary  and  man- 
ager. Mr.  Carter  was  formerly  com- 

missioner of  the  Associated  Metal  Lath 
Manufacturers  and  previously  field 
secretary  of  the  Granite  Paving  Block 
Manufacturers'  Association. 

The  following  companies  have  come 
together  in  the  work  of  forming  the 
organization  and  are  now  constituting 
themselves  a  membership  committee  to 
complete  the  charter  membership  of 
the  association:  Watson  Elevator  Co., 
Edward  F.  Terry  Manufacturing  Co., 
International  Conveyor  Corporation, 
Rownson,  Drew  &  Clydesdale,  Inc.,  New 
Jersey  Foundry  and  Machine  Co.,  Hay- 
ward  Company,  Elwell-Parker  Electric 
Co.,  Sprague  Electric  Works,  Otis  Ele- 

vator Co.,  Manning,  Maxwell  &  Moore, 
Inc.,  Robins  Conveying  Belt  Co.,  Miche- 
ner  Stowage  Co.,  New  York;  Shepard 
Electric  Crane  and  Hoist  Co.,  Montour 
Falls,  N.  Y.;  Brown  Portable  Convey- 

ing Machinery  Co.,  Chicago;  Karry- 
Lode  Industrial  Truck  Co.,  Long  Island 
City,  N.  Y.;  Whiting  Foundry  Equip- 

ment Co.,  Harvey,  111.;  Wellman-Sea- 
ver-Morgan  Co.,  Cleveland,  Ohio;  Alli- 

ance Machine  Co.,  Alliance,  Ohio;  Al- 
fred Box  &  Co.,  Inc.,  Philadelphia, 

Penn.;  Meade-Morrison  Manufacturing 
Co.,  East  Boston,  Mass.;  Alvey-Fergu- 
son  Co.,  Cincinnati,  Ohio;  Heyl  &  Pat- 

terson, Inc.,  Pittsburgh,  Penn.;  Amer- 
ican Hoist  and  Derrick  Co.,  St.  Paul, 

Minn.;  Cleveland  Cranp  nnd  Engineer- 
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ing  Co.,  Wickliffe,  Ohio;  Clyde  Iron 
Works,  Duluth,  Minn.;  Ohio  Locomotive 
Crane  Co.,  Bucyrus,  Ohio;  Northern 
Engineering  Co.,  Detroit,  Mich.;  Elec- 

tric Controller  and  Manufacturing  Co., 
Cleveland,  Ohio. 

*  *     * 

Cranes  and  Hoisting  Engines 
Developed  for  War  Work 

Seven  hundred  cranes,  mostly  of  the 
locomotive  type,  and  886  hoisting  en- 

gines of  various  types  and  sizes  were 
purchased  for  the  use  of  the  Engineer 
Corps  at  a  cost  of  $4,996,000.  About 
two-thirds  of  this  equipment  was  sent 
to  France  and  used  in  unloading  ma- 

terials at  the  ports  of  debarkation  and 
on  wrecking  cars  and  trucks.  The  re- 

mainder was  used  in  loading  materials 
at  ports  of  embarkation  in  this  country. 
Without  the  use  of  these  cranes  the 
rapid  shipment  of  materials  and  troops 
to  France  and  the  speedy  release  of 
vessels  for  the  return  trip  could  not 
have  been  accomplished. 

The  use  of  the  larger  cranes,  which 
were  developed  for  this  special  service 
and  used  both  in  this  country  and  in 
France,  permitted  the  loading  and  un- 

loading of  97-ton  consolidation  locomo- 
tives completely  assembled,  thus  avoid- 

ing the  delay  in  putting  them  in  ser- 
vice which  would  have  resulted  from 

shipping  the  separate  parts  and  hav- 
ing them  assembled  on  the  other  side. 

*  *     * 

New  Opportunities  for  Men  Dis- 
abled by  War  Service 

The  gates  of  hope  are  open  for  young 
men  who  seem  to  be  hopelessly  handi- 

capped by  the  loss  of  limbs  or  other 
disabilities.  Veterans  of  this  war  will 
not  be  social  cripples  and  dependent 
pensioners,  but  rehabilitated,  self-reli- 

ant and  self-respecting  men.  That  was 
the  purpose  of  the  framers  of  the  vo- 

cational rehabilitation  act  passed  by 
Congress  last  June  and  carried  into 
effect  by  a  Government  agency,  the 
Federal  Board  for  Vocational  educa- 

tion at  Washington. 
Every  man  discharged  from  the 

Army  or  the  Navy  should  know  of  the 
opportunities  offered  him.  Friends 
should  point  out  to  him  that  if  he  is 
entitled  to  compensation  from  the  Bu- 

reau of  War  Risk  Insurance,  he  is 
entitled  also  to  the  services  of  the 
Federal  Board  for  Vocational  Educa- 

tion. The  board  will  assist  him  in 
finding  suitable  employment. 

While  he  is  in  training  his  family 
continues  to  receive  the  usual  allot- 

ment, his  tuition  and  other  expenses 
incident  to  his  training  are  paid  and 
he  is  given  at  least  $65  a  month  for 

subsistence.  If  his  last  month's  pay 
was  more  than  that  amount  he  may 
receive  an  amount  equal  to  it.  When 
he  has  finished  his  training  course  a 
job  is  ready  and  waiting  for  him  prob- 
ably,_  due  to  his  newly  acquired  skill, 
at  higher  wages  than  he  ever  before 
earned.  His  compensation  from  the 
War  Risk  Insurance  Bureau  is  in  no 
way  affected  by  what  he  may  or  may 
not  earn. 

American  Gasoline  Saved 
the  Allies  in  Crisis 

Deliveries    at    the    Front    Alone    Pre- 
vented Change  in  Campaign,  Official 

Documents  Show 

How  deliveries  of  American  gasoline 
in  quantities  on  the  western  front  alone 
prevented  alterations  in  the  plan  of 
campaign  which  forced  the  Central 
Powers  to  an  armistice  is  revealed  in 
official  documents  made  public  by  the 
United  States  Fuel  Administration. 

Less  than  60  days  before  the  armi- 
stice was  signed,  it  was  disclosed,  the 

^q^&J  aid  it- 

situation  hung  in  the  balance — just 
when  the  American  people  were  accus- 

toming themselves  to  their  voluntary 
relinquishment  of  Sunday  automobile 

rides,  and  the  observation  of  "gasoline- 
less  Sundays." But  for  this  and  other  sacrifices  and 
the  stimulation  and  direction  of  pro- 

duction what  might  have  happened  was 
indicated  in  a  blunt  cablegram  from 
Marshal  Foch  saying  simply: 

"If  you  don't  keep  up  your  petroleum 

system  we  shall  lose  the  war." 
A  still  more  serious  cable  was  re- 

ceived Oct.  1.     It  said  in  part: 

"Senator  Bei-enger  writes:  'Highest 
command  informs  him  that  position  has 
become  so  serious  that  change  in  mili- 

tary operations  will  have  to  be  contem- 
plated unless  increased  deliveries  gaso- 

line at  front  are  made  possible.'  " 
United  States   Furnished 

80  Per  Cent. 

Eighty  per  cent,  of  the  allied  require- 
ments of  petroleum  products,  the  Earl 

of  Curzon  pointed  out  in  a  statement 
made  Nov.  21,  was  furnished  by  the 
United  States,  and  Walter  H.  Long, 

British  Secretary  of  State  for  the  Col- 
onies, sent  special  thanks  for  the  work 

of  the  fuel  administration  in  providing 
oil  and  for  the  activities  of  the  Amer- 

ican oil  industry. 

Of  this  fuel,  of  which  the  American 

people  supplied  four-fifths.  Senator 
Berenger  declared:  "Petroleum  will 
have  played  as  great  a  part  in  the 
victory  as  blood  itself,  and  will  have 

proved  the  life  blood  of  victory,"  and 
Sir  John  Cadman,  British  petroleum 
executive,  used  identical  words,  writ- 

ing: "Oil  fuel  was  the  life  blood  of 

the  navy." 

Appreciations  of  America's  splendid 
and  successful  efforts  to  provide  this 
"lifeblood"  on  land  and  sea  also  were 
received  from  E.  D.  Hewan,  oil  execu- 

tive of  the  British  Ministry  of  Ship- 
ping; Camillo  Ceruti,  of  the  Italian 

military  mission,  and  other  high  officials 
among  the  allies. 

The  shipment  of  gasoline  and  other 
petroleum  products  so  promptly  and  in 
such  large  quantities  was  made  possi- 

ble only  by  the  patriotic  efforts  of  the 
petroleum  industry  working  through 
the  National  Petroleum  War  Service 
Committee  in  harmonious  cooperation 
with  the  Fuel  Administration. 

*     »     * 

Civilians  Wanted  to  Teach  Trades 
to  Disabled  Soldiers 

The  employment  of  additional  civil- 
ians to  teach  trades  and  manual  arts 

in  the  reconstruction  wards  and  shops 
of  Army  hospitals  at  $50  a  month, 
with  quarters  and  subsistence  provided, 
or  $62.50  a  month  additional  in  lieu  of 
quarters  and  subsistence  is  authorized 
by  Surg.-Gen.  M.  W.  Ireland. 

Considerable  difficulty  has  been  met 
with  in  obtaining  a  sufficient  number  of 
instructors  for  the  hospitals,  and  the 
Surgeon  General  has  directed  that 
every  effort  be  made  to  find  officers 
or  enlisted  men  qualified  to  teach. 
These  may  either  be  transferred  to  the 
Medical  Department  and  remain  in  the 
service,  or,  without  transfer,  be  as- 

signed to  such  duty. 

Teachers  of  the  following  subjects 
are  needed:  Ordinary  school  sub- 

jects; agriculture,  market  gardening; 
carpentering;  cabinet-making;  motor 
mechanics:  pattemmaking;  gas  en- 

gineering; shorthand;  typewriting; 
stenotyping;  drafting;  telegraphy; 
printing;  shoe  repairing;  mechanical 
engineering;  machine  work;  electrical 
work;  leather  work;  sign  painting;  and 
physical  education.  Experienced  voca- 

tional advisers  are  also  required. 

German  Writer  Praises  American 
Machine  Tools 

In  his  analysis  of  the  machine-tool 
industry  in  Germany  Walter  Wald- 
schmidt  writing  in  the  Berlin  Biirsen- 
Courier  pays  tribute  to  the  quality  of 
American  tools  and  expresses  some 
anxiety  concerning  the  ability  of  Ger- 

many to  successfully  compete  in  this 
field  after  the  war.  Throughout  his 
discussion  Mr.  Waldschmidt  speaks  of 
machine  tools  when  he  often  means  not 

only  the  tools  but  also  the  special  ma- 
chines necessary  for  their  manufacture. 

According  to  him,  when  in  1890  the 

rapid  industrial  development  of  Ger- 
many had  caused  a  heavy  demand  for 

tool-making  machinery,  it  was  apparent 
that  the  United  States  manufactured 
the  best  machines  and  the  best  machine 

tools.  In  fact,  said  he,  "American 
superiority  was  then  so  great  that  1 
doubted  whether  Germany  could  com- 

plete with  any  success.  Machine  tools 
are  one  of  the  best,  if  not  the  best,  of 

.America's  products." 
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Charles  D.  Ellis,  who  has  been 

with  the  Hart-Parr  Co.,  Charles  City, 

Iowa,  for  the  past  15  years,  has  been 

elected  president  to  succeed  A.  E.  Ellis, 
deceased. 

H.  H.  Henry,  president  of  the  Dart 

Truck  and  Tractor  Corporation,  Water- 
loo, Iowa,  has  become  vice  president 

and  general  manager  of  the  Maxim 
Munitions   Corporation,   New  York. 
Theodore  R.  Hermanson,  formerly 

with  the  Harrison  Works  of  the  Worth- 

ington  Machinery  Corporation,  has  be- 
come works  manager  of  the  Epping- 

Carpenter  Pump  Co.,  Pittsburgh,  Penn. 
Edward  W.  Dodge,  for  many  years 

connected  with  the  Norton  Co.,  Worces- 
ter, Mass.,  as  sales  manager,  has 

been  made  general  sales  and  works 
manager  of  the  Star  Corundum  Wheel 
Co.,  Detroit,  Mich. 
Gustave  Huette,  Sheboygan,  Wis., 

founder  and  for  many  years  president 
of  the  Falls  Machine  Co.,  now  the  Falls 
Motors  Corporation,  Sheboygan  Falls, 
Wis.,  has  disposed  of  his  final  holdings 
in  the  company  and  will  retire. 

W.  H.  Raisbeck  of  H.  Boker  &  Co., 

Inc.,  New  York,  has  opened  a  sales  of- 
fice at  447  Book  Building,  Detroit, 

Mich.,  and  expects  to  open  a  new  ware- 
house in  that  city,  carrying  a  complete 

stock  of  tool  steels  and  specialties. 
Lester  E.  Armstrong  has  accepted 

a  position  as  advisory  engineer  with 
the  Powdered  Coal  Engineering  and 
Equipment  Co.,  Chicago.  Prior  to  his 
service  in  the  air  branch  of  the  Army 
Mr.  Armstrong  was  associated  with  the 
Babcock  &  Wilcox  Company. 

A.  C.  Olfs,  formerly  Eastern  repre- 
sentative of  the  Titanium  Bronze  Co., 

has  been  appointed  Michigan  repre- 
sentative for  the  Stewart  Manufactur- 

ing Corporation,  Chicago,  maker  of  die 
castings.  A  sales  office  has  been  opened 
at  1509  Kresge  Building,  Detroit. 

A.  H.  Willey,  Reliance  Steel  and 
Tool  Co.,  New  York,  plans  to  sail  on 

Feb.  19  for  a  few  months'  trip  to  Great 
Britain,  France,  Spain,  Italy,  Holland, 
Belgium  and  Scandin&via.  He  is 
planning  to  establish  reciprocal  trade 
relations,  involving  thus  both  import 
and  export  business. 

B.  F.  Geyer,  formerly  general  sales 
manager  of  the  Wayne  Oil  Tank  and 
Pump  Co.,  Fort  Wayne,  Ind.,  has  been 
elected  vice  president  and  general  man- 

ager of  that  company.  E.  J.  Gall- 
MEYER,  formerly  manager  of  the  Mem- 

phis district,  assumes  the  duties  of 
general  sales  manager. 

Edward  A.  Miller  has  been  made  as- 
sistant superintendent  of  the  Jersey 

City  plant  of  the  Metal  and  Thermit 
Corporation,  New  York.  Some  of  Mr. 
Miller's  former  connections  have  been 
with  the  Essex  Foundry,  Newark; 
Pioneer  Iron  Works,  Brooklyn;  Stand- 

ard    Aniline     Products,     Inc.,     Wap- 

pingers  Falls,  N.  Y.,  and  the  National 
Conduit  and  Cable  Co.,  Inc.,  Hastings- 
on-Hudson,  N.  Y. 

Alfred  H.  Bartsch,  for  more  than 
seven  years  advertising  manager  of  the 
Bosch  Magneto  Co.,  and  more  recently 
representing  several  firms  in  the  auto- 

motive industries  in  Philadelphia  as 
merchandising  and  advertising  counsel, 
has  joined  the  staff  of  the  American 
Bosch  Magneto  Corporation  as  general 
sales  and  advertising  manager. 

W.  F.  Roberts,  general  manager  of 
the  Sparrows  Point,  Md.,  plant  of  the 
Bethlehem  Steel  Co.,  and  Holden  A. 
Evans,  president  of  the  Baltimore  Dry 
Docks  and  Shipbuilding  Co.,  Baltimore, 
are  among  the  members  of  the  board 
of  directors  of  the  Export  and  Import 
Board  of  Trade  recently  formed  for 
the  purpose  of  increasing  foreign  trade 
at  Baltimore. 

George  K.  Garvin,  president  of  the 
Garvin  Machine  Co.,  Spring  and  Var- 
ick  Sts.,  New  York,  died  at  his  home 
in  Garden  City,  Long  Island,  on  Thurs- 

day, Feb.  20.  Mr.  Garvin  was  60  years 
old.  Further  particulars  of  his  death 

will  appear  in  next  week's  issue. 
Albert  M.  Crane,  well  known  in 

the  iron  and  steel  industry,  died  re- 
cently of  pneumonia.  He  had  been  ill 

only  three  days.  For  years  he  was 
general  sales  manager  of  the  Illinois 
Steel  Co.,  later  becoming  chairman  of 
the  executive  committee  of  the  Ameri- 

can Steel  and  Wire  Co. 

Steam  Knsri»e«.  By  E.  M.  Shealy.  Two 
hundred  and  ninety  6  x  9-in.  pages ; 
173  illustrations;  bound  in  green  cloth 
boards.  Published  bv  the  McGraw-Hiu 
Book  Co.,  239  West  39th  St.,  New 
York.  Price,  $2.50. 

This  book  on  steam  engines  was  written 
to  be  used  as  a  te.xtbook  for  correspondence 
students  in  the  University  of  Wisconsin 
Extension  Division.  It  is  the  third  of  a 
series  of  three  textbooks  designed  for 
students  who  arc  pursuing  a  general  course 
in  steam  engineering,  the  other  two  book.s 
being  "Steam  Boilers"  and  "Heat."  In  this course  the  aim  is  to  teach  the  fundamental 
principles  underlying  the  operation  of  the 
steam  engine  and  to  do  this  in  as  simple 
and  nonmathematical  a  manner  as  possible. 
This  is  particularly  true  of  those  parts 
which  deal  with  tliermodynamic  principles. 

Enough  of  the  practical  features  of  steam- 
engine  operation  is  given  to  illustrate  the 
principles,  and  operating  engineers  wlio 
may  take  this  course  will  be  able  to  sup- 

plement from  their  own  experience  other 
applications  of  the  principles  presented. 
The  part  of  the  book  dealing  with  valve 
gears  has  been  made  more  complete  than 
other  sections  because  the  experience  of 
the  author  sliows  that  operating  engmeers 
as  a  rule  do  not  understand  the  valve-gear 
mechanism  of  their  engines  as  well  as they  do  other  parts.       ,       ,,  „  . 

The  different  chapter  headings  are:  Prm- 
ciples  of  the  Steam  Engine ;  Corliss  and 
other  Engines ;  Parts  of  the  Steam  En- 

gine ;  Heat,  Work  and  Pressure ;  Proper- 
ties of  Steam ;  Indicators ;  Indicated  and 

Brake  Horsepower  ;  Action  of  Steam  m  the 
Cylinder;  Steam  Engine  Testing;  The  Slide 
Valve;  The  Valve  Diagram;  Valve  bet- 

ting; Shifting  Eccentric  and  IWeyer  Valve; 
Reversing  IMechanisms ;  Corliss  Valve 
Gears;  Governing:  Compound  Engines; 
Condensing  Apparatus  ;  Lubrication  ;  bteam Turbines. 

The  Merchant  Calculating  Machine 
Co.,  San  Francisco,  has  moved  its 
Eastern  sales  office  from  Philadelphia 
to  Chicago,  111. 

The  Carrie  Gyroscopic  Corporation, 
formerly  of  216  William  St.,  New  York, 
has  moved  to  larger  quarters  at  62 
West   14th  .  St.,   New  York. 

At  the  annual  meeting  of  the  stock- 
holders of  the  Peck  &  Young  Manu- 

facturing Co.,  New  Britain,  Conn.,  held 
recently  in  Forestville  the  old  board  of 
directors  was  reelected  as  follows:  A. 
W.  Bowman,  J.  M.  Carney  and  S.  M. 
Stone  of  Hartford;  W.  E.  Fogg,  of 

Bristol;  I.  D.  Russell  and  W.  L.  Huma- 
son  of  New  Britain,  and  L.  C.  Humason 
of  Farmington. 

The  directors  of  the  Traut  &  Hine 
Manufacturing  Co.,  New  Britain,  at 
the  annual  meeting  of  the  stockholders 
recently  elected  the  following  officers: 
President  and  treasurer,  George  W. 
Traut;  vice  president,  Frank  L.  Traut; 
secretary,  Henry  E.  Hine;  general  su- 

perintendent, Ernest  N.  Humphrey. 
Henry  S.  Walter  is  also  a  member  of 
the  board  of  directors  reelected. 

Edward  R.  Ladew  Co.,  manufacturer 
of  Ladew  leather  belting,  with  factory 
and  general  offices  at  Glen  Cove,  N.  Y., 
announces  important  changes  in  its 
Southern  organization  made  with  a 
view  to  more  active  efforts  in  the 

South.  0.  S.  Horton  has  been  ap- 
pointed manager  of  the  Southern 

branch  with  headquarters  at  Charlotte, 
N.  C,  and  territory  covering  all  states 
south  of  Maryland,  West  Virginia,  Ken- 

tucky and  Arkansas  west  to  Texas. 
Walter  Carr,  formerly  of  the  New  York 
office,  is  assistant  branch  manager. 
Several  new  salesmen  have  been  added 
to  the  organization,  and  a  large  stock 
of  Ladew  belting  will  be  carried  at  the 
Charlotte  office  and  disposed  of  through 
distributers  located  in  this  territory. 

Several  important  changes  were 
made  at  the  annual  meeting  of  the 
directors  of  the  Stanley  Works,  New 

Britain,  Conn.,  which  succeeded  the  an- 
nual meeting  of  the  stockholders  of  the 

concern  held  recently.  These  changes 
embrace  the  naming  of  Walter  H.  Hart 
as  second  vice  president,  Ernest  W. 
Christ  as  secretary,  and  Patrick  F. 

King  as  assistant  secretary.  The  stock- 
holders elected  the  following  directors: 

William  H.  Hart,  L.  Hoyt  Pease,  George 
P.  Hart,  E.  N.  Stanley,  E.  A.  Moore, 

F.  G.  Piatt,  C.  F.  Bennett,  F.  S.  Cham- 
berlain and  A.  W.  Stanley.  The  direct- 

ors at  a  subsequent  meeting  recently 
elected  the  following  officers:  Chair- 

man of  the  board  of  directors,  George 
P.  Hart;  president,  E.  Allen  Moore; 
first  vice  president,  C.  F.  Bennett;  sec- 

ond vice  president,  Walter  H.  Hart; 
treasurer,  L.  Hoyt  Pease;  secretary, 
Ernest  W.  Christ;  assistant  treasurer, 
L.  W.  Young;  assistant  secretary,  P.  F. King. 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

One  Month  Ago 

J37.60 34  80 35.80 

39  55 41.70 

PIG  IRON 

Current 
CINCINNATI 

No.  2  Southern      $34.60 
Northern  Basic        3 1 .  80 
Southern  Ohio  No.  2.       32.80 

NEW  YORK,  Tidewater  delivery 

Penna.  2X   "        36.  15 
Southern  No.  2  (silicon  2.  25  to  2.  75)        39.  93 

BIRMINGHAM 
No.  2  Foundry        31.00 

PHILADELPHIA 

Eastern  Pa.  2X        36.15* 
Virginia  No.  2       35.  lOt 
Basic       33.90* 
Grey  Forge        33.90* Bessemer   

CHICAGO 
No.  2  Foundry  Local       31 .  00 
No.  2  Foundry  Southern        37.  25 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley        31 .  00 
Basic        30  00 
Bessemer        33 .  60 

*  F.o.b.  furnace,     t  Delivered. 

34  00 

39  15* 

40  50t 

36.90* 

36.90* 
39. 10* 
34  50 39  00 

35  40 

34  40 
36  60 

STEEL  SHAPES — The  following  base  prices  per  100  lb.  are'  for  structural 
shapes  3  in.  by  i  in.  and  larger,  and  plates  J  in.  and  heavier,  from  jobbers*  ware- houses at  the  cities  named: 

  New  York   .  -—  Cleveland  — ■  .—  Chicago  — 
One  One  One  Om.- 

Current  Month  Year  Current     Year  Current      Year 
Ago  Ago  Ago  Ago 

Structural  shapes      $4  07     $4.07  $4  20  $3.97     $4-4.04  $4.07       $4  20 
Soft  steel  bars        3.97       3.97  4.10  4  07       4-4  04  3.97         4.10 
Soft  steel  bar  shapes. .      3  97       3.97  4.10  4  07        4  14  3.97         4.10 
Soft  .steel  bands        4.57       4.57    

Plates,  J  to  I  in.  thick     4.27       4,27  4.45  4.47*      4.39  4  27         4  45 
*  For  A-in.  plates  the  extra  is  30c.  per  100  lb. 

BAR  IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows: 

Current         One  Year  Ago 

Pittsburgh,  mill           $3.50  $3.50 
Warehouse,  New  York        4.  75  4.  70 
Warehouse,  Cleveland        3.90  3.98J 
Warehouse,  Chicago        4,10  4.10 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per  pound  from 

jobbers'  warehouse  at  the  cities  named: 
•  New  York  - Cleveland    ^-Chicago— 

ffiSo 
*No.  28  black        4.70 
*No.26black        4.60 

3  = 
6  22 

*NoB.  22  and  24  black   ,      4,55 
Nos.  18  and  20  black.  .      4.50 
No.  1 6  blue  annealed .. .      4.10 
No.  14  blue  annealed .  .      4 ,  00 
No.  1 0  blue  annealed .  .      3.90 

*No.  28  galvanized        6,  05 
*No.  26  galvanized        5,75     7,27 
No.  24  galvanized        5  60     7    12 

*  For  painted  corrugated  sheets  add  30c.  per 
!9  to  24  gages:  for  galvanized  corrugated  sheets 

6.22 
6.  12 
6  07 
6  02 
5   37 

COM  SC  Ct_ 

OX  0£  0>H<  O 
6  445  5.75  6.45  6 
6.35  5  65     6  35  6 
6  295  5  60  6  30  6 
6  245  5  50  6  25  6 
5  645  4  95  5  65  5 
5  545  4  85  5  55  5 
5  445  4  75  5  45  5 
7  695  7   15  7.70  7 
7   395  6  85  7  40  7 
7  245  6  70  7  25  7 

100  lb.  for  25  to  28  gage: 
add  15c.,  all  gages. 

0>'< 
6.445 

6  35 
6  295 6,245 
5  645 

..  5  545 
17  5  445 
57  7  695 
27  7  395 
12  7  245 

25c.  for 

COLD  DRAWN  STEEL  SHAFTING — From  warehouse  to  consumers  requiring 
at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  the  following 
discounts  hold: 

Current  One  Year  Agn 

New  York      List  plus  9%       List  plus  25 % 
Cleveland      List  plus  7%       List  plus  10  <^ 
Chicago       List  plus  9%       List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

New  York    35%  40*^ 
Cleveland        35%  40% 
Chicago        35%  40% 

SWEDISH  (NORWAY)  IRON— The  average  price  per  100  lb.,  in  ton  lots  is: 

Current  One  Y'ear  Ago 
New  York        $25.50-30  $15  00 
Cleveland          20  00  15  30 
Chicago             16.50  15  00 

In  coils  an  advance  of  50c.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  1 5c.  per  lb. 

WELDING  MATERIAL   (SWEDISH)— Prices  arc  as    foUows    in    cents    per 
[Htund  f.o.b.  New  York,  in  100  lb.  lots  and  over: 

Welding  Wire 

li  ̂'oAj  i-  - 

No.  8,  A  ani o.  to 

No.  12   

A,  No.  14  and  A 
iNIo.  18      . 
No.  20      

25  50  to  33.00 

Domestic  20c.  for  A,  i5c.  for  }  to  A- 

Cast-Iron  Welding  Rods 

Abyl2in.long      14.00 
J  by  19  in.  long      12.00 
J  by  19  in.  long      10.00 
i  by  21  in.  long      10.00 

Special  Welding  Wire,  Coated 

i        33.00 
A         30.00 
A      38  00 

\ 

MISCELLANEOUS  STEEL— The  following  quoUtions    in    cents   per  pound 
arc  from  wart-house  at  the  places  named: 

Openhearth  spring  steel  (heavy) . 
Spring  steel  (light)   
Coppered  bessemer  rofls   
Hoop  steel   
Cold-rolled  strip  steel 
Floor  plates        

New  York 

Current 

7  50 10  00 

8  00 
4  57 

8  02 6  27 

Cleveland 

Current 

8  00 
11.25 
8  00 

4  75 
8  25 
6  00 

Chicago 

Current 
7  50 

11   75 
7  07 
4.77 8  57 

6  25 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh:  baainK 
card  of  .National  Tube  Co.  for  steel  pipe,  Cardry  A.  M.  Byer's  Co.  for  iron,  both 
dated  Jan.  1,  1919. 

BUTT  WELD 
Steel 

Inches  Black 

J.  i,  and!      47% 
4      51% 
f  to  3      54% 

Iron 

Black Inches 

J  to  IJ     36% 

2      47% 

2S  to6      50%, 

Galvanized 

20J% 
36S% 

m% 
LAP  WELD 

2     29% 

2J  to6      31% 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

!  to  1}      36% 

34J% 
37i% 

Galvanized 

20% 

18% 

i.  land  J      43%  25i% 
i      48%  35J% 
I  to  Ij      52%  39J% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2     45%  33}%  2      30% 
2ito4      48%  36i%  2ito4      32% 
4ito6     47%  35i%  4Sto6      31% 

Stock  discounts  in  cities  named  are  as  follows: 

21% 

17% 

20% 
19% 

. — Cleveland — 

Gal- 

Black   vanized   Black   vanized 

27%       43%       26% 

23%       39%       23% 

Malleable  fittings.    Class  B  and  C,  from  New  York  stock  sell  at  list  -I- 1  2)  % 
Cast  iron,  standard  sizes,  10%,  off. 

f  to  3  in.  steel  butt  welded. 
3 J  to  6  in.  steel  lap  welded . 

.—New  York— 

Gal- 

43% 
38% 

Black 

44  9% 
40  9% Chicago  — . 

Gal- 

vanized 

29  9% 

26.9% 

METALS 

MISCELLANEOUS   METALS— Present   and    past     New  York     quotation* 
in  cents  per  pound,  in  carload  lots: 

Cur-  One  One  Year 
rent  Month  Ago  Ago 

Copper,  electrolytic             17.00  20  50  23.50 
Tin  in  5-ton  lots        72.50  72  00  85.00 
Lead          5  10  5.75  7  DO 
Spelter         6  85  7  85  8  00 

ST.  LOUIS 

Lead    4  80  5  45  6  85 

Spelter         6  50  7.50  7.75 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  ton  or 
more: 

  New  York   ■     '-  Cleveland—         —  Chicago  — . 

Copper  sheets,  base..  24  50-27  29  00  31.50-33  30.00  32.50  32.00  36.00 Copper  wire  (carload  „  ,.«        ̂ „  ,.   ,.« 

lols)                    ...  25  00-28   28  00  32  00  32  00  28  50  28  50  34  50 
Brasssheets    23  75-28  29  00  30  75  32  00  29  00  29  00  35  50 

Brasspipe    34  00-37  37  00  36  50  36  00  35  50  37  00  4150 Solder  (half  and  half)  ,_  ,_  „„  ,„  „„  ,^  ,, 

(case  lots)    38  00-41    41  00  62  00  41  50  47  00  39  00  48  75 

Conner  sheets  Quoted  above  hot  rolled  16  o«.,  cold  rolled  14  oz.  and  heavier, 

add  Ic  ;  polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under:  over 
2nin  .  2c, 

BRASS  RODS— The  following  quotations  arc  for  large  lots,  mill.  100  lb.  and 

over,  warehouse:  25%  to  be  added  to  mill  prices  for  extras;  5 0<r<  to  be  added  to warehouse  price  for  extras: 

Current 
Mill    «?  50 
New  York    21    50 
Cleveland    "  O" 

Chicago    28  50 

One  Year  Ago 

$25  25 26  25 30  00 37  00 
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Electric  Welding  of  High-Speed  Steel  and 
Stellite  in  Tool  Manufacture 

By  p.  t.  van  bibber 
Sales  Eng-lneer  Thomson  Electric  Welding   Co.,   Lynn,   Mass.  ■■ 

Every  user  or  buyer  of  cutting  tools  will  be  in-  or  other  steel  which  is  wasted  annually.  It  also 
terested  in  this  article,  which  shows  a  practical  shows  how  new  tools  may  be  produced  so  as  to 

way  to  save  an  enormous  amount  of  high-speed      use  the  high-priced  steel  only  for  the  vital  parts. 

THE  cost  
of  solid  high- 

speed cutting  tools  at 
the  present  time  is  very 

high.  At  the  same  time  their 
remarkable  cutting  qualitie.s 

make  them  a  necessity  in  up- 
to-date  shop  practice.  The 

electric  process  of  butt-weld- 
ing has  made  it  possible  to 

obtain  all  the  advantages  of  a 

solid  high-speed  cutting  tool 
and  yet  at  a  cost  that  is  not  a 
great  deal  higher  than  the 

ordinary  tool-steel  product. 
Stellite,  which  has  recently 

become  more  widely  known, 
has  been  rather  limited  in  its 

use  owing  to  the  fact  that  it 
cannot  be  machined,  and  it 
has  been  thought  by  many 
that  it  could  not  be  success- 

fully joined  to  any  other 
metal  for  holding  it.  This 

has  limited  its  use  to  special 

forms    of    toolholders,    which 

L        are  often  very  clumsy  in  get- 
\       ting  into  difficult  corners  on 
B       special    shapes.     The    electric 
■      process    of   butt-welding   has 

^L     made  it  possible  to  join  Stellite  bits  of  any  common  size 

^H  and  shape  to  a  shank  of  ordinary  steel,  giving  all  the  ad- 
^H  vantages  of  a  solid  cutting  tool  and  yet  employing  only 
^Ha  small  amount  of  the  Stellite  metal  just  where  it  is 
^Kneeded  for  cutting. 
^^P  The  Thomson  welding  process  consists  of  passing  a 

largp  volume  of  electric  current  at  a  low  pressure 
through  the  joint  made  by  butting  two  pieces  of  metal 
together.  The  electrical  resistance  of  the  metals  at  the 
contacting  surface  is  so  great  that  they  soon  become 
heated  to  a  welding  temperature.  Pressure  is  then  ap- 

plied mechanically  and  the  current  turned  off,  thereby 
producing  a  weld.  The  metal  is  in  full  view  of  the 
operator  at  all  times  instead  of  being  hidden  by  the 
coal  of  a  forge  or  by  flame  in  an  oil  furnace.  No  smoked 
glasses  or  goggles  are  required  any  more  than  would 
be  if  welding  by  the  forge  method.  Due  to  the  way  the 
metal  is  forced  together  there  is  no  oxidation  such  as 

FIG.  1.     THOMSON  10-A6  BUTT-WELDING  MACHINE 

there  would  be  in  an  open  fire 
and  therefore  no  welding 

compound  is  ordinarily  re- 
quired. It  is  this  feature 

alone  which  makes  it  possible 

to  weld  high-speed .  steel  ai^d 
Stellite,  the  formpr  be,i,n.g 
very  difficult  to  weld,  by  yie 
forge  method  and  the  latter 
practically  impossible.  With 

this  process  of  electric  weld- 
ing the  heat  is  first  developed 

in  the  interior  of  the  metal. 

Consequently,  it  is  welded 
there  as  perfectly  as  at  the 
surface.  When  welding  with 
other  methods,  however,  the 
outer  surface  is  heated  first 
and  very  often  the  interior 
part  does  not  reach  welding 

heat,  the  result  being  an  im- 
perfect weld.  There  is  no 

blistering  or  burning  of  the 

stock  when  welding  electric- 

ally, whereas  it  certainly  re- 
quires a  very  expert  welder 

indeed  to  secure  the  proper 

heat  on  high-speed  steel  in  a 
forge  fire  without  burning  at 

some  point.  The  process  is  the  most  economical  known, 
due  to  the  fact  that  no  energy  in  the  form  of  heat  is 
being  wasted  in  heating  more  of  the  material  than  is  re- 

quired to  make  a  weld  and  as  soon  as  it  has  been  com- 
pleted the  current  is  turned  off  so  that  the  machine  then 

is  not  using  up  any  energy  whatever.  The  operator  has 
complete  control  of  the  current  at  all  times  so  that  he 
can  obtain  any  color  desired  on  the  metals,  which  are 
always  visible,  and  waste  by  accidental  .burning  of 
metal  is  reduced  to  a  minimum. 

The  only  preparation  of  stock  necessary  for  welding 
by  this  process  is  that  when  very  rusty  or  greasy  it 
.should  be  thoroughly  cleaned,  as  the  presence  of  either 
rust  or  heavy  grease  affords  poor  contact  with  the 
copper  clamping  jaws,  retarding  the  flow  of  electricity 
and  seriously  reducing  the  heating  effect. 

It  is  often  asked  if  the  electric  current  has  any  effect 
on  the  welded  metal.    This  question  arises  from  the  fear 
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FIG.    2.  CLOSEUP    VIEW    OF    LEFT-HAND    CLAMP 

that  there  may  be  some  mysterious  condition  connected 
with  electricity  that  will  change  the  characteristics  of 

the  metal,  particularly  of  high-speed  steel  or  Stellite. 
The  answer  is,  of  course,  in  the  negative,  as  the  only 
effect  of  the  electric  current  is  to  heat  the  metals  being 
welded. 

The  rapidity  of  work  will  depend  largely  on  the 
operator,  the  size  and  shape  of  the  pieces  to  be  welded 
and  the  size  of  machine  being  used,  as  there  is  a  wide 
range  in  welding  time  between  heavy  pieces  requiring 
careful  alignment  in  the  clamping  jaws  and  light  pieces 
which  can  be  rapidly  and  easily  handled.  The  machines 
made  by  the  Thomson  Electric  Welding  Co.  are  de- 

signed to  get  the  maximum  output  at  the  minimum  cost 
for  labor  and  current.  In  other  words  they  are  high- 
efficiency  machines. 

Welding  High-Speed  to  Low-Carbon  Steel ■■i'tf:, 

' -In  tool  welding  there  are  various  kinds  of  welds  to 
be  made,  which   require  different  designs   of  holding 
jaws  and  often  two  distinct  types  of  welding  machine. 

Three  butt-welding  machines  shown  in  Figs.  1,  3,  and 
4  are  especially  suitable  for  welding  drills,  reamers  or 

other  tools  that  can  be  made  up  of  a  combination  of 
high-speed  and  low-carbon  steel.  The  machine  shown 
in  Fig.  1,  known  as  the  10-A6  machine,  will  weld  iron  or 
steel  rods  from  }  to  ?  in.  in  diameter,  or  an  equivalent 
cross-section  in  squares,  rectangles  or  flats.  An  op- 

erator can  make  from  50  to  200  welds  per  hour,  accord- 
ing to  the  size  and  nature  of  the  work  being  handled. 

The  clamps  are  of  the  horizontal  operating  type, 
adjustable  for  different  sizes  of  stock  as  well  as  for 
horizontal  alignment  of  the  work.  A  close-up  view  of 
the  left-hand  clamping  mechanism  is  shown  in  Fig.  2. 
The  jaw  blocks  are  water  cooled  and  have  a  maximum 
movement  of  1^  in.  by  means  of  the  hand-operated 
clamping  levers.  There  is  also  a  possible  i-in.  adjust- 

ment of  both  front  and  rear  jaw  blocks.  Stops  are  pro- 
vided for  backing  up  the  work.  There  are  four  copper 

jaws  to  a  set,  two  being  used  on  each  clamp.  These 
jaws  are  2J  in.  square  by  l-j\  in.  thick.  The  pressure 
device  for  forcing  the  heated  ends  of  the  work  together 
is  a  hand-lever-operated  toggle  movement,  which  enables 
the  operator  to  "feel"  his  work.  This  toggle  device 
gives  a  movement  of  1  in.  to  the  right-hand  jaw.  The 
maximum  space  possible  between  the  jaws  is  3i  in. 
There  is  an  automatic  current  cutoff  mounted  on  the 

i ^^^^^^ 
^
 —
 " 

FIG.    3.       NO.     6    BUTT- WELDING     MACHINE 

PIG.    4.       .SPKCI.VL    5-D    MACHIXI-: 

machine.  The  standard  windings  are  for  220,  440  and 

550  volt,  60-cycle  alternating  current.  The  current 
variation  for  different  sized  stock  is  effected  through  a 

five-point  switch  mounted  on  the  machine.  Standard 
ratings  are  15  kw.,  or  25  k.v.a.,  with  60  per  cent,  power 
factor.  This  size  of  machine  covers  a  floor  space  43 
X  57  in.,  is  65  in.  high  and  weighs  about  1100  pounds. 

The  machine  shown  in  Fig.  3,  or  the  No.  6  machine,  is 
for  heavier  work,  its  capacity  being  from  i  to  1  iii.  in 
diameter  on  iron  or  steel  rods,  or  the  equivalent  in 
other  shapes.  Its  production  is  from  50  to  125  welds 
per  hour.  The  maximum  jaw  opening  is  3  in. ;  the  four 
jaws  are  of  hard-drawn  copper,  2J  x  21  in.  and  li  in. 
thick;  toggle-lever  movement  14  in.;  maximum  space 
between  jaws,  4  in.;  current  standards  are  the  same  as 

for  the  previous  machine.  There  are  10  points  of  cur- 
rent variation  for  different  sized  stock,  effected  through 

double-control  switches  mounted  on  the  machine.  Stand- 
ard ratings  are  30  kw.  or  45  k.v.a.,  with  60  per  cent, 

power  factor.    The  jaws  are  air  cooled,  but  the  copper 
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FIG.    5.      STELLITE-TIPPED  ROUGHING  DRILLS 

slides  to  which  the  jaws  are  bolted,  as  well  as  the  sec- 
ondary copper  casting  of  the  transformer,  are  water 

cooled.  It  occupies  a  floor  space  22  x  44  in.  and  the 
height  to  center  line  of  the  jaws  is  37J  in.  The  weight 
is  3100  lb.  Its  operation  is  practically  the  same  as  the 
first  machine  described. 

Another  machine  of  very  similar  characteristics  is 
shown  in  Fig.  4.  This  is  known  as  the  Special  5-D 
machine  and  is  intended  for  the  use  of  makers  of  small 
taps  and  twist  drills  up  to  i  in.  in  diameter.  It  has 
very  accurate  adjustments  on  the  clamps  and  special 
jaws  with  steel  inserts  to  prevent  wear.  To  use  these, 
however,  requires  that  the  pieces  to  be  welded  must  be 

Round  Stock 

being  welded 

MOVABLE 

DIE 

in  Fig.  6,  not  over  i  in.  in  diameter,  it  has  been  found 
practical  to  use  a  pair  of  jaws  on  each  side  that  will 
handle  all  work  from  the  smallest  up  to  the  3-in.  size. 
These  jaws  are  made  as  shown  in  Fig.  7.  The  two 
rear,  or  movable,  jaws  on  each  side  of  the  machine  are 
flat  faced,  while  the  front,  or  stationary,  jaws,  have  a 
V-groove  cut  in  them  just  deep  enough  to  give  clear- 

ance for  the  smallest  size  of  stock 
to  be  handled  in  contact  with  the 
face  of  the  opposite  jaw.  The 
work  is  held  in  the  jaws  with  a 

three-point  contact,  which  has 
been  found  to  be  sufficient  for 
stock  of  this  size,  although  it  is 
not  to  be  recommended  for  larger 
work,  since  not  enough  current 
could  be  carried  into  the  pieces 

without  applying  pressure  suf- 
ficient to  squeeze  the  work  into 

the  surface  of  the  copper  jaws. 

This  would  soon  spoil  all  accuracy  of  alignment  of  the 
V-grooves. 

In  this  connection  it  may  be  well  to  mention  that  a 
welding  machine  is  not  a  micrometer  and  the  welding 

Section  Through  Dies  ondWorK 

Y\G.   7.      COPPER 

JAWS    FOR   VA- 
RIOUS   SIZES 

FIG.    6.      TWIST-DRILL   BLANKS  JUST  WELDED 

finished  to  uniform  size  so  as  to  accurately  fit  the  jaws 
in  order  to  conduct  the  current  properly. 

The  machines  shown  in  Figs.  1  and  3  are  not  only  good 
for  welding  the  steels  mentioned,  but  also  for  Stellite 
work,  samples  of  which  are  shown  in  Fig.  5,  since  the 
commonly  used  bits  of  this  metal  are  within  their  range. 
The  hand-lever  toggle  action  is  quicker  and  is  better 
suited  to  this  work  than  the  hydraulic-pressure  device 
used  on  some  of  the  larger  machines. 

In  welding  twist  drill  or  reamer  blanks,  such  as  shown 
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FIG.  8.     COPPER  JAWS  FOR  HOLDING  LARGE  HEADS  AND 
SM.XLL  SHANKS 

of  finished  pieces  is  not  recommended  in  commercial  pro- 
duction, although  such  welding  is  done  right  along  for 

special  jobs.  By  "special  jobs"  is  meant  the  putting  on 
of  an  extention  to  a  drill,  tap  or  small  reamer  and 
the  like. 

No.     9     BUTT-WELDlNG     MACHINK 
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FIG.  lij.     CLOSEUP  OF  MACHINE  WITH   WORK  IN  JAWS 

In  welding  high-speed  to  low-carbon  steel  the  low- 
carbon  steel  should  project  approximately  twice  as  far 
out  from  the  jaws  as  the  high-speed  steel  does  in  order 
to  equalize  as  much  as  possible  the  heating  of  the  two 
pieces. 

Where  a  tool  is  to  be  made  with  a  head  larger  than 
the  shank,  as  shown  at  A,  Fig.  8,  holding  copper  jaws 
should  be  made  as  shown  at  D.  In  work  of  this  kind  the 

dimension  B  should  always  be  about  one-half  of  the 
diameter  of  C.  The  same  rule  holds  good  with  this 
type  of  tool  blank  when  placing  it  in  the  jaws  as  with 
steel  of  the  same  relative  size;  that  is,  the  low-carbon 
steel  should  project  about  twice  as  far  from  the  jaws 
as  the  high-speed  steel  since  the  high-speed  steel  has 
the  higher  resistance  and  has  a  tendency  to  become 
plastic  sooner.  To  still  further  reduce  its  tendency  to 
heat  up  quickly,  the  resistance  should  be  reduced  as 
much  as  possible  by  having  the  jaws  as  good  a  fit  for 
the  high-speed  piece  as  it  is  possible  to  make  them. 
Where  different  sizes  are  to  be  welded  it  is  advisable  to 
have  special  holding  jaws  for  each  separate  size  of 

high-speed   steel  head,   although   the   low-carbon   steel 

FIG.  12.     A  WELDED  AND  A  FINISHED  LATHE  TOOL 

pieces  may  be  held  in  V-grooved  jaws  made  up  to  hold 
several  sizes.  This  is  the  practice  of  some  of  the  largest 
makers  of  reamers  and  large  drills. 

The  actual  use  of  the  machines  shown  for  the  work 
outlined  is  simplicity  itself.  The  work  is  placed  in 
the  respective  jaws  and  securely  locked  in  place  by  pull- 

ing forward  the  two  levers  shown  projecting  upward 
on  each  machine.  In  addition  to  the  grip  of  the  jaws 
the  work  is  kept  from  any  possible  slip  by  means  of 
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FIG.  15.     METHOD  OF  PREPARING  FOR  AN,  INSERT  WELD 

stops  against  which  the  outer  ends  of  the  work  are 
butted.  With  the  work  solidly  in  place  the  operator 
pulls  on  the  pressure  lever  at  the  right  of  the  machine 
until  the  ends  of  the  work  are  in  firm  contact.  He  then 

turns  on  the  current  by  means  of  a  push  button  con- 
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FIG.   16.     JAW^S  USED  FOR  HOLDING  WORK  IN 
INSERT   WELDING 
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veniently  located  in  the  pressure  lever,  and  when  the 
proper  heat  is  reached,  which  is  judged  by  the  color,  the 
push  button  is  released.  This  shuts  off  the  current  and 
the  operator  then  applies  full  pressure  and  the  weld  is 
made. 

The  maximum  capacity  of  the  largest  of  the  three 
machines  described  is  1  in.  round  or  its  equivalent  in 
other  shapes.  For  larger  work  a  machine  similar  to 
the  one  shown  in  Fig.  9  is  used.  This  is  known  as  a 

No.  9  butt-welding  machine,  and  its  capacity  is  from 
J  to  11  in.;  the  output  is  from  50  to  100  welds  per 
hour;   the  maximum  jaw  opening  is  11   in.;   the  four 
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FIG.    17.     JAWS    USED   FOR  STELLITE   BUTT  WELDING 

hard-drawn  copper  jaws  are  3  in.  high,  31  in  wide  and 
li  in  thick;  the  pressure  device  is  a  5-ton  hand-operated 
hydraulic  oil  jack;  maximum  movement  with  jack,  2 
in. ;  maximum  movement  with  one  stroke  of  jack,  \  in. ; 
maximum  opening  between  jaws,  4  in.;  standard  wind- 

ings the  same  as  for  the  previous  machines;  standard 
ratings,  40  kw.  or  55  k.v.a.,  with  60  per  cent,  power 

Jaws  recessed  to 
holdpieces. 
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SHANK 

Top  View  of  Work  Meld  Vertically 
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Front  View  of  Rear  Jaws  and  WorK 

FIG.    18.      JAWS    U.SED    FOR    STELLITE    INSERT    WELDING 

factor;  width  of  machine,  27  in.;  length,  60  in.;  height, 
46  in. ;  weight,  3900  pounds. 

A  closeup  of  this  machine,  with  a  large  reamer  blank 
in  the  jaws,  is  shown  in  Fig.  10,  and  progressive  steps 
in  the  making  of  the  reamer  are  shown  in  Fig.  11.  The 
high-speed  steel  piece  is  3  in.  long  by  li  in.  diameter, 
and  the  machine-steel  piece  is  6  in.  long. 

Two  other  machines  (10-B  and  40-A2  models)  of  this 
type  suitable  for  heavy  tool  welding  may  be  mentioned. 

FIG.   19.     VERTICAL  TYPE  OF  WELDING  MACHINE 

FIG.    20.      MAKING   A    ".M.V.SH"   IX.SERT  "W^LD 
IN  A   20-.A.V   MACHINE 
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They  are  made  with  a  capacity  of  from  J  to  14  and 
from  1  to  2  in.  The  first  of  these  has  a  hand-operated 
pressure  device  capable  of  exerting  a  pressure  of  12 
tons  and  it  weighs  7800  lb.  The  second  has  a  pres.sure 
device  which  receives  its  initial  pressure  from  an  ex- 

ternal accumulator,  which  gives  an  effective  pressure 
of  23  tons;  it  weighs  8000  lb.  and  is  64  x  105  x  48  in. 
high. 

The  Welding  of  Other  Than  Round  Tools 

The  welding  of  tools  similar  to  the  ones  shown  in 
Fig.  12,  intended  for  lathe  or  planing-machine  tools, 
may  be  done  in  any  of  the  foregoing  machines.  The 

cutting  parts  may  be  of  either  Stellite  or  high-speed 
steel.  This  kind  of  welding  is  usually  employed  by  man- 

ufacturing concerns  in  their  own  toolrooms  in  order  to 
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complished.  It  is  easily  seen  that  if  a  piece  of  high- 
speed steel  is  welded  to  a  piece  of  ordinary  carbon  steel 

and  the  joint  allowed  to  cool  fairly  quickly  in  the  air 
strains  will  be  set  up  at  the  joint  for  the  reason  that 
the  high-speed  steel  in  cooling  so  quickly,  both  metals 
become  hardened  more  or  less  but  to  a  different  degree. 

FIG.    22. JAWS    AND    WORK    ARRANGED    FOR    A 
WELD 

•MASH" 

Hence  if  the  weld  is  subjected  to  any  great  strain  under 
these  conditions  it  will  break  either  at  the  joint  or  close 
by,  due  to  the  strain.  It  is  therefore  very  evident  that 

immediately  after  welding  a  piece  of  high-speed  steel 
to  carbon  steel  the  work  should  be  immediately  put  into 
some  sort  of  furnace  to  be  annealed.  The  amount  of 
time  that  the  tools  should  be  left  in  the  furnace  for 

thoroughly  heating  through  and  the  amount  of  time 

required  to  allow  the  pieces  to  cool  down  to  room  tem- 
perature depend  entirely  upon  the  size  and  character  of 

tool  being  made.  However,  the  annealing  of  any  piece 

of  any  size  requires  that  the  work  be  left  in  the  fur- 
nace heated  to  at  least  a  dull  cherry  red  for  a  few  hours 

and  allowed  to  cool  very  slowly  in  the  furnace. 

If  a  welded  tool  is  not  properly  annealed  before  ma- 
chining much  difficulty  is  often  experienced  from  hard 

spots  being  encountered  in  the  machining  of  the  pieces, 
which  of  course  is  more  or  less  disastrous  to  the  cutting 
edges  of  the  tools  being  used  in  the  machining  process. 

The  best  method  of  hardening  high-speed  steel  tools 
after  the  welding  and  machining  depends  also  greatly 

upon  the  shape  and  size. 
Although  the  welding  of  the  various  grades  of  Stellite 

is  not  difficult  there  is  a  certain  knack  in  the  welding 

FIG.    21.       LuVUGi:     10-AV    VERTICAL    MACHINE 

use  up  odd  bits  of  high-priced  steel  or  Stellite.  The 
pieces  are  prepared  about  as  shown  in  Fig.  13.  Jaws 
for  holding  work  of  this  kind  are  outlined  in  Fig.  14. 

Another  way  to  make  tools  for  lathe  or  planing-ma- 
chine work  is  outlined  in  Fig.  15.  This  method  may 

often  be  employed  when  the  one  just  given  could  not. 
As  can  be  seen,  in  order  to  properly  support  the  high- 

speed steel  piece,  the  low-carbon  steel  shank  is  milled 
away  to  form  a  recess  for  the  reception  of  the  high- 

speed steel  bit.  The  welding  can  be  done  on  any  of  the 
machines  shown  provided  the  parts  are  not  of  too  great 
cross-section.  The  method  of  recessing  the  copper 
clamping  jaws  is  clearly  shown  in  Fig.  16. 

The  perfect  success  of  a  welded  high-speed  tool  de- 
pends not  only  on  the  correct  welding  but  also  upon  the 

correct  treatment  after  the  welding  itself  has  been  ac- 

FIG.   23. PIECES   GROOVED  TO   MAKE   BETTER  WELDS 
WITH    LESS    CURRENT 

and  also  in  the  clamping  of  the  stock  which  must  be 
fully  acquired  to  produce  satisfactory  results. 

The  welding  should  be  done  in  a  horizontal  butt-weld- 
ing machine  with  a  quick-acting  hand-lever  pressure  de- 

vice. In  butt  welding  round  drill  stock  or  rectangular  tool 
stock  the  pieces  should  be  held  as  shown  in  Fig.  17.  It 
will  be  noticed  that  the  projection  of  the  Stellite  beyond 

the  copper  jaws  is  very  short  indeed  while  the  projec- 
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tion  of  the  carbon-steel  piece  is  comparatively  long. 
This  is  because  Stellite  has  a  very  high  resistance  com- 

pared with  the  carbon  steel.  Since  in  this  work  the 
heating  effect  varies  directly  with  the  resistance  of 
two  metals  the  heating  in  the  Stellite  should  be  retarded 
ns  much  as  possible  by  surrounding  it  almost  completely 
with  the  copper  jaws.  The  correct  amount  of  projection 
of  the  carbon  steel  will  have  to  be  determined  by  experi- 

ment in  each  case  after  observing  with  each  setting  of 
two  pieces  which  has  the  tendency  to  heat  the  fastest. 

In  welding  in  cutting  bits  of  Stellite  by  the  insert- 
weld  method  the  pieces  should  be  held  as  shown  in 
Fig.  18. 

It  will  be  seen  from  this  cut  that  the  copper  jaws 
holding  the  small  bit  nearly  surround  it  and  at  the  same 
time   back  up   the  piece   to   take   the   pressure   of  the 

This  machine  (10-AV  model)  has  a  capacity  of  two 
pieces  with  contact  areas  between  0.40  and  0.30  sq.in. 
for  pieces  with  a  total  thickness  of  A  to  11  in.  The  pro- 

duction is  35  to  85  tools  per  hour,  depending  on  the  size; 

the  upper  and  lower  jaws  are  of  hard-drawn  copper 
13  X  2J  in.  and  11  in.  thick;  the  jaw  blocks  are  water 
cooled;  the  machine  has  a  current  variation  through  a 
five-point  switch  for  different  sizes  of  stock;  standard 
windings  are  for  alternating  current  220,  440  and  550 
volt,  60  cycles;  standard  ratings,  15  kw.  or  25  k.v.a. 
with  power  factor  of  60  per  cent.;  the  pressure  device 
is  hand  operated,  giving  a  movement  of  2..  in.;  maxi- 

mum space  between  jaws,  31  in.;  floor  space  occupied, 
21  X  53  in.;  height,  75  in.;  weight,  1200  pounds. 

A  larger  machine  (20-AV  model)  of  the  same  type  in 
operation  is  shown  in  Fig.  20.     This  machine  gives  a 

TABLE    I.      CURRENT    CONSUMPTION    FOR    WELDING VARIOUS SIZES 

Diameter  of rod, inches Dia.  of  rod, 
millimeters 

Area  of 
section,  sq.  in. 

Current 

consump- 
tion per 

1000  welds 

Cost  per 

1000  welds 
at  1  cent 

perK.W.H.* 

Diameter  of  rod,  inches 
Dia.  of  rod, 

millimeters 
Area  of 

section,  sq.  in. 

Current 

consump- tion per 
1000  welds 

Cost  per 

1000  welds 

Deeitnai Fraction 
Decimal 

Fraction 
at  1  cent 

perK.W.H.* 

.25 X .04909 10 
$0.10 

1.2598 32 
1  245 

270 

$2  70 .2755 7 .0596 

11 
.11 

1.3385 34 1.407 

320 
3  20 

.3125 A 
.0761 

12 .12 1.375 

\H 

1  4849 340 
3  40 

.3149 8 .0779 

12 
.12 

1.4173 

36 

1  576 
360 

3  60 

.3543 9 .0987 

14 
.14 

1.496 

38 

1  757 425 
4  25 

.375 H .11045 15 
.15 

1.5 

iK 

1.7071 

430 
4  30 

.3937 
10 

1217 16 
.16 

1.5748 40 
1  946 

470 4  70 

.4724 
12 

.1753 

19 
.19 

1.625 

.    IH 

2  0739 530 5.30 
.6 H . 19635 20 .20 1.6535 42 2  146 540 

5  40 

.5612 14 .2472 26 
.26 

1.7322 44 

2,356 

600 
6  00 

.625 H .  3068 30 .30 1.75 

iH 

2.4053 

640 

6  40 
.6299 

16 
.3115 

34 

.34 1.811 46 2  576 700 7  00 
.7087 

18 
.3946 45 .45 1.875 

VA 

2.7612 

780 

7  80 
.75 H .44179 52 52 1.8897 48 2  802 810 

8  10 

.7874 
20 

.487 
60 60 1 . 9685 50 3  089 870 

8  70 

.8661 £2 .585 80 .80 

2. 

2 3  1416 

930 

9  30 
.875 H 60132 85 .85 2.0472 

52 

3  286 1000 10  00 
.94488 24 .701 105 

1  05 
2.125 

2>i 

3  5466 
1100 

11  00 
1. 1 .7854 130 

1.30 
2.1259 

54 

3  55 
1130 

11  30 
1 . 0236 20 .822 

135 

1  35 
2.2047 56 3  82 1200 

12.00 

1.1023 
28 .944 

180 1.80 2.25 

2X 

3.9761 1280 12  80 
1.125 

VA 

.994 190 

1.90 
2  2834 

58 

4  095 1350 13  50 
1.1811 30 1  094 230 

2.30 
2.3622 60 4  387 

1460 
14  60 

1.25 

VA 

1.2272 265 2  65 

*  Multiply  these  values  by  the  rate  you  are  paying  per  K.W  Hour  for  current,  to  deteimine  what  the  cost  per  1000  welds  for  any  size 
would  be  at  your  plant. 

squeezing  up  of  the  stock.  The  opposite  jaws  holding 
the  carbon-steel  shank  do  not  have  to  grip  very  much  of 
the  metal  but  they  serve  to  back  it  up  to  receive  the 
force  of  the  pressure. 

In  the  welding  itself  the  current  is  applied  inter- 
mittently, as  the  Stellite  usually  has  a  tendency  to  heat 

very  rapidly  until  the  carbon  steel  is  fast  approaching 
the  plastic  state.  The  current  is  then  held  on  steadily 

and  the  instant  the  Stellite  metal  "runs,"  the  pressure 
lever  is  given  a  quick  jerk  as  the  current  is  turned  off. 
It  will  be  found  that  with  a  good  weld  there  is  scarcely 
any  push  up  of  the  stock  and  very  little  of  the  metal 
flows  out  at  the  joint,  requiring  little  grinding,  if  any, 
to  finish  the  tool. 

Unlike  high-speed  steel  Stellite  requires  no  further 
heat  treatment  or  attention  of  any  kind  if  it  is  welded 

correctly.  When  it  is  taken  out  of  the  welding  ma- 
chine the  tool  is  ready  for  use  at  once  after  grinding  off 

the  resulting  bur. 

Where  large  numbers  of  tools  of  the  lathe  and  plan- 
ing-machine  types  are  to  be  made,  such  as  shown  in 
Fig.  15,  the  highest  production  can  be  obtained  by  using 
a  vertical  type  of  welding  machine  built  on  the  lines  of 
the  one  shown  in  Fig.  19. 

m.aximum  area  of  contact  ranging  from  1}  to  1  sq.in. 
on  pieces  with  a  total  thickness  from  1  up  to  2  in. ; 
production  is  from  50  to  75  welds  per  hour;  there  is  a 
throat  clearance  of  10  in.;  the  copper  jaws  ave  2x3 

in.  and  li  in.  thick;  pressure  is  by  hand-togglo  lever 
and  spring  cushion ;  current  control,  as  in  the  other  ma- 

chines, is  by  pu.sh  button  in  the  lever  operating  through 
a  magnetic  wall  switch;  the  jaw  blocks  are  water 
cooled;  standard  ratings  are  30  kw.  or  50  k.v.a.  with 
60  per  cent,  power  factor;  weight,  2200  pounds. 

Another  still  larger  machine  (40-AV  model)  is  shown 
in  Fig.  21.  Except  for  its  size  it  is  but  little  different 
from  the  two  just  described,  the  main  difference  being 
the  hydraulic-pressure  device,  which  gives  an  effective 
pressure  of  5  tons.  This  machine  has  a  maximum  con- 

tact area  of  3  sq.in.  and  will  weld  pieces  from  1*  to 
3  in.  total  thickness;  production,  15  to  50  welds;  throat 

depth,  6i  in.;  jaws,  2  x  4  x  li  in.  thick;  maximum  move- 
ment of  upper  jaw  block,  2  in.;  movement  with  one 

stroke  of  lever,  3  in.;  space  possible  between  jaws,  3 
in.;  standard  ratings,  60  kw.  or  86  k.v.a.  with  70  per 
cent,  power  factor;  size,  34  x  60  in.  by  79  in.  high; 
weight,  3600  pounds. 

For   welding   tools    on    these    machines    the    relative 
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thickness  of  the  two  parts  should  be  about  that  shown 
in  Fig.  22.  Under  ordinary  conditions  the  dimension 
A  should  be  about  one-third  of  B  in  order  to  have  the 
point  of  the  weld  nearest  the  jaw  in  contact  with  the 

high-speed  steel,  so  that  the  heating  effect  will  be 
lessened  and  its  fusion  point  retarded  until  the  low- 
carbon  steel  has  a  chance  to  heat  up  properly. 

In  order  to  obtain  the  best  results  tools  wider  than 
1  in.  and  with  a  recess  longer  than  IJ  in.  should  be 
grooved  as  shown  in  Fig.  23.  This  reduces  the  section 
in   actual   contact,   thereby    requiring   less   current,    is 

man,  in  your  department  and  the  one  that  can  be  re- 

lied on  most?" "Johnson." 

"Ever  give  you  any  trouble?" "No." 

"All  right.  Now  you  send  Jones  in  to  me.  I  will 
have  a  talk  with  him  and  send  him  back.  You  agree  to 
keep  him  two  weeks  and  promise  me  that  no  matter 
what  he  does  you  will  treat  him  exactly  as  you  do  John- 

son. It  is  understood  between  us  alone  that  at  the  end 
of  the  two  weeks  I  will  discharge  him  unless  you  see 

TABLE  II.     SIZES  OP  COPPER  WIRE  FOR   CONNECTING    UP    DIFFERENT    SIZES    OF   WELDING   MACHINES 

Type 
Machine 

K.V.A. 
Demand 

220-VoIt  Circuit 440-Volt  Circuit 5S0-Volt  Circuit 

Size  of  Wire 
Size  of  Switch 

and  Fuses Size  of  Wire Size  of  Switch 
and  Fuses Size  of  Wire 

Size  of  Switch 
and  Fuses 

10-A6      1 
10-AV     J 
No.  6 
20-AlO    ! 

20-A'V     j 
No.  9 
10-B 
40-A2 
•40-A2 

25 

45 

50 

55 
75 

86 
107 

No.  4       B.&S. 

No.  1       B.&S. 

No.l       B.&S. 

No.  00     B.&S. 
No.  000  B.&S 
No.  000  B.&S. 
No.  0000 B.&S. 

100  Amp. 

200  Amp. 

200  Amp. 

350  Amp. 
400  Amp. 
400  Amp. 
600  Amp. 

No    10  B.&S. 

No.    6  B.&S. 

No.    6  B.&S. 

No.    3  B.&S. 
No.    2  B.&S. 
No.    2  B.&S. 
No.    OB.&S. 

50  Amp. 

100  Amo 
100  Amp. 

175  Amp. 
175  Amp. 
175  Amp. 
250  Amp. 

No.  10  B  &  S. 

No     6  B.&S. 

No.    6  B.&S. 

No.    3  B.&S. 
No.    SB.  &S. 
No.    3  B.&S 
No.    OB.&S. 

50  Amp. 

100  Amp. 

100  Amp. 

150  Amp. 
150  Amp. 

150  Amp. 
200  Amp. 

•With  oil  transformer 

easier  and  quicker  to  heat  and  assures  a  better  weld 
over  the  entire  area  of  contact. 

In  order  to  assist  those  who  have  tool  or  other  butt 
welding  to  do  some  useful  data  are  given  in  Table  I. 

In  Table  II  is  given  the  proper  size  of  copper  wire 
to  use  to  connect  up  the  various  machines  mentioned  for 
tool  welding. 

Foreman  and  Employment  Office 
iSY  A.    SCHLEIMER 

In  a  factory  in  which  the  control  of  all  employees 
was  vested  in  the  employment  office  a  foreman  made 
complaint  to  that  office  that  one  of  his  men  was  unde- 

sirable and  should  be  transferred  or  discharged.  The 
employment  manager  investigated  the  case,  satisfied 
himself  that  there  was  nothing  radically  wrong  with  the 
employee  and  endeavored  to  persuade  the  foreman  to 
reconsider,  but  the  latter  was  obdurate.  Finally  the 
manager  said: 

"I  know  from  what  you  say  that  this  man  is  not  do- 
ing right — that  he  is  not  attending  to  business — but  is 

he  a  good  workman?" 
"Yes." 

"If  he  will  overcome  his  faults,  will  you  be  satisfied 
to  keep  him?" 

"Why,  yes." 

"Have  you  taken  the  matter  up  with  him  at  all?" 
"I  have  warned  him  repeatedly,  but  it  does  not  seem 

to  have  any  effect." 

"All  right.  Now  here  is  my  proposition.  If  this  man 
leaves  it  is  a  mark  against  your  department.  It  is  a 
bigger  mark  against  me,  for  it  not  only  increases  our 
labor  turnover,  but  brings  my  judgment  in  hiring  him 
into  question.  You  can  see  why  I  am  as  much  inter- 

ested in  keeping  him  as  you  are,  and  you  also  know  that 
I  am  interested  in  the  efficiency  of  your  department. 
Now,  I  will  make  a  bargain  with  you.    Who  is  the  best 

fit  to  request  me  not  to.  But  remember  your  promise 

to  treat  him  just  as  you  do  Johnson." 
When  Jones  came  in  the  manager  had  a  heart-to-heart 

talk  with  him.  He  pointed  out  his  faults,  showed  him 

that  they  were  due  either  to  carelessness  or  thought- 
lessness, and  impressed  on  him  that  the  foreman  was 

very  anxious  to  keep  him  in  his  department,  but  felt 
that  as  his  shortcomings  were  due  to  a  lack  of  interest 
in  the  work  his  stay  there  would  soon  affect  the  entire 

department. 
Jones  admitted  that  he  had  not  been  doing  his  best, 

but  had  an  idea  that  the  foreman  disliked  him  person- 
ally. The  manager  convinced  him  that  the  foreman  bore 

him  no  ill-will;  that  there  was  nothing  personal  in  the 
matter  at  all,  and  obtained  a  promise  from  him  to  forget 
it  and  make  a  fresh  start. 

Jones  went  back  to  his  department,  and  the  foreman, 
true  to  his  promise,  accorded  him  the  same  treatment 

that  he  gave  Johnson.  The  effect  of  this  was  soon  ap- 
parent. Seeing  that  the  foreman  bore  no  grudge  and 

had  evidently  forgotten  the  incident  Jones  took  hold 
of  things  in  a  new  spirit,  and  before  the  week  was  out 
there  was  an  example  of  teamwork  between  them  that 
never  had  existed  before. 

Needless  to  say,  at  the  end  of  the  two  weeks  the  fore- 
man reported  that  he  would  retain  Jones. 

"Tell  me,"  said  the  foreman,  "how  did  you  do  it?" 
"I  didn't.  You  did  it  yourself.  I  simply  pointed  the 

way,  which  j^ou  followed  unconsciously.  Your  trouble, 
John,  is  that  you  are  too  hasty.  When  things  go  wrong 
it  is  more  important  to  know  the  reason  why  than  who 

did  it.  Don't  jump  to  the  conclusion  that  it  is  careless- 
ness. Be  reasonable.  Don't  argue.  Argument  is  a 

fool's  weapon  and  it  does  not  get  you  anywhere." 
Mix  your  work  with  a  little  milk  of  human  kindness, 

and  when  you  remember  that  the  other  fellow,  while  dif- 
ferently constituted  from  you,  is  just  as  much  of  a  hu- 

man being  you  will  find  him  with  you  to  the  last  ditch. 
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WAR-TinE  REPAIR 

DURING  my 
 stay  aboard 

the  United  States  re- 

pair ship  "Vestal"  I 
had  the  opportunity  one  morn- 

ing to  watch  the  process  of 
forging  a  new  connecting-rod 

for  a  10  by  20  by  10-in. 
stroke,  highspeed,  compound 

dynamo  engine.  The  work  was 

accomplished  in  the  "Vestal's" 
smith  and  boiler  shop,  which 
has  among  its  important  items 

of  equipment  a  300-ton  steam- 

VI.    Forging  and  Pattern  Work 

By  frank  a.  STANLEY 

The  operations  described  show  the  method  used 
in  forging  a  difficult  piece  of  work,  shaping  it 
from,  a  round  bar  into  a  forked  connecting-rod. 
Some  examples  of  xcork  done  in  the  various  shops 
are  described  and  illustrated.  Formulas  are  given 
for  many  of  the  alloys  used  by  the  Government. 

manipulated  under  the  ram. 
After  the  sides  had  been 

roughly  flattened,  round 
spreading  tools  were  used  to 
flow  and  spread  the  metal,  the 
action  being  to  form  a  series 
of  half-round  checks  across 
the  area,  after  which  square 
spreaders  were  used  to  flatten 
the  surface  so  that  when  the 
ram  of  the  forging  press  was 
brought  down  upon  the  bare 
metal   it  trued   it  up  quickly 

hydraulic   forging   press,   a   small   steam   hammer,   an  to  fairly  even  flat  surfaces.     The  thickness  and  height 

oil-fired    heating    furnace,    plate    rolls,     oxyacetylene  were  determined  closely  to  forging  limits  by  means  of 
welding  and  cutting   outfit,   electric-welding   machine,  gage  blocks  on  the  press  as  shown  at  G,  Fig.  59,  and 
power  saw,  punch  and  shear,  air  compressor  and  so  on.  then  the  ends  were  rounded  as  at  H  by  turning  the  work 

The  broken  rod  to  be  replaced  is  shown 
in  Fig.  56  and  its  dimensions  are  given 
in  Fig.  57.  The  forging  drawing  is 
reproduced  in  Fig.  58.  The  rod  was 
forged  to  i  in.  over  these  dimensions  all 
the  way  around  and  weighed  when  ready 
for  machining  about   175  pounds. 

The  blacksmith  had  as  a  guide  this 
drawing  and  the  old  rod  which  was  of 
considerable  service  in  aiding  caliper 
settings  for  the  various  dimensions  of 
the  new  forging.  The  start  was  made 
with  a  14-in.  length  of  hammered  steel 
cut  from  a  10-in.  bar.  This  was  heated 
and  worked  down  at  one  end,  in  the 
forging  press,  to  a  diameter  of  3i  to  4 
in.  for  a  distance  of  8  or  9  in.  to  form  a 
shank  for  holding  the  work  by  the  tongs. 
Then  the  other  end  was  worked  in  the 
forging  press  to  a  square  section  about 
5  in.  on  a  side  by  18  in.  long.  Then  the 
remaining  round  portion  was  forged 
down  to  rectangular  section,  height  blocks 
being  used  on  the  forging-press  anvil 
to  gage  the  thickness  of  the  work  as FIG.  56.     THE  BROKEN  CON- 

NKCTIXG-ROD 

on  the  anvil  and  bringing  the  ram  down 
to  the  height  blocks  for  each  position  of 
the  forging.  This  resulted  in  a  series  of 
short  flats,  indicated  at  /,  whicii  gave  a 
close  approximation  to  an  arc  cf  the 

proper  radius. 
The  neck  was  then  outlined  by  forging 

in  the  half-round  grooves  at  J,  Fig.  60, 
at  a  distance  of  5  in.  from  the  under 
side  of  the  head,  and  the  forging  was 
then  placed  on  a  floor  anvil  and  two 
cuts  made  lengthwise  at  K,  Fig.  61,  by 
hand  chisels  and  sledges  to  outline  the 
material  to  be  removed  from  the  sides 
of  the  neck.  The  chisel  cuts  were  made 
to  a  depth  of  IV  in.  The  rough  forging 
then  appeared  about  as  represented  by 
the  sketch,   Fig.   62. 

The  square  end  of  the  forging  was  cut 
off  to  16  in.,  as  indicated  in  Fig.  61,  the 
forging  reheated  and  the  head  end  and 
round  shank  cut  off  in  the  forging  press, 
leaving  the  head  about  6  in.  long,  as 
shown  by  Fig.  63.  The  type  of  chisel 
used   under  the  press   is   shown   at   L. 
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The  work  as  cut  off  under  the  machine  has  a  roughly 
beveled  edge  all  the  way  around,  which  is  afterward 
trimmed  off  to  a  flat  surface  and  squared  up  by  means 
of  a  hand  chisel  and  sledge. 

Following  this  the  neck  was  trimmed  out  to  give  the 
general  outline  of  the  taper  section  at  this  point,  the 

FIG.    57.      CONNECTING-ROD  DETAILS 

dimensions   of   the    trimmed    portion    being   somewhat 
as  shown  at  A  and  B  in  Fig.  64. 

Next  the  forging  was  placed  on  the  face  of  the 
anvil  in  upright  position.  Fig.  65,  and  tested  with  a 
square  for  general  truth  and  squareness  of  outline. 
Then  it  was  heated  and  forged  down  with  sledges  and 
formers  in  the  corners  M  of  the  neck,  then  placed  flat 
under  the  forging  press  where  it  was  straightened 
under  the  head,  a  square  spreading  tool  being  placed 
upon  the  neck  for  this  operation.  Reheating  the  neck 
the  forging  was  placed  on  an  anvil  or  floor  block  and 

a  half-round  chisel  used  for  trimming  out  all  of  the 
corners  around  the  neck. 

After  trimming  with  chisel  and  sledge  the  forging 
was  placed  under  the  steam  hammer  and  forged  down 
to  true  it  evenly  under  the  head  and  along  the  neck. 
Then  it  was  placed  upright  on  the  floor  anvil  and  the 
sides  trimmed  with  chisel  and  sledge  to  remove  any 
high  spots. 
The  next  heat  allowed  the  forging  to  be  worked 

around  the  head  under  the  forging  press  to  round  up 
the  curved  ends  again  to  the  desired  radius  for  turning, 
and  at  the  same  time  the  head  was  squared  along  the 
sides  to  the  necessary  thickness.  Then  the  shoulder 
under  the  head  was  placed  on  the  anvil  and  the  end 
face  upset  as  in  Fig.  66.  Here  the  work  was  held 
upright  by  a  pair  of  tongs  gripped  on  the  square  body 
and  resting  upon  a  supporting  bar  underneath  with  a 
helper  at  each  end  of  the  bar  and  another  holding  the 
tongs.  At  the  same  time  the  head  and  neck  were 
given  a  general  dressing  and  truing  around  all  corners. 

The  operations  in  forming  the  forked  end  consisted 
first  in  spreading  out  the  body  under  the  forging  press, 
as  in  Fig.  67,  and  punching  a  hole  through  at  the 
point  indicated.  This  was  to  allow  the  forging  to  be 
split,  as  indicated  in  Fig.  68.  Cuts  were  made  from 
each  side  and  most  of  the  stock  removed  from  the 

split  by  forcing  the  splitting  chisel  down  under  the 
forging  press.  This  was  followed  by  a  hand-trimming 
process  which  cut  out  the  fork  openings  as  in  Fig.  69. 

The  steam  hammer  was  then  used  to  dress  the  neck 

and  body,  and  forge  down  the  sides,  as  represented 
in  Fig.  70,  where  the  material  worked  down  is  indicated 
by  the  fine  dotted  lines  along  each  side  of  the  forging. 

Following  this  the  forging  was  placed  on  the  anvil 
and  the  two  legs  of  the  fork  bent  out  to  about  90  deg.. 

Ji-^:^-^:. 
RAM  or .fOROlNO  PKSS 

Forge .%  over  these 

Figures  all  over 

FIG  65 
FIGS.    oS    TO    65.      .cjTAGES    OF   THE  FORGING 

Fig.  38 — The  forginB.     Fig.   59 — Sh-iping  the  head.     Fie.?.   60.  61  and  62 — Outlining  the  reach.     Fig.  6.'!— Head  of  forging-  cut  off. Figs.   64  and  65 — Drawing  the  neck 
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Fig.  71;  then  in  the  forging  press,  Fig.  72,  the  fork 
ends  were  flattened  with  a  spreader  to  a  width  of  5  in. 
and  a  thickness  of  13  in.  Next  the  throat  was  dressed 
out  and  hammered  on  the  anvil,  Fig.  73,  to  form  the 
rounded  interior  prior  to  closing  the  fork  ends;  then 
with  the  fork  over  the  anvil  horn  the  arms  or  sides 
were  hammered  to  parallel  position.  The  steam  ham- 

mer was  then  resorted  to  to  square  up  the  neck  and 
forks  again,  after  which  the  ends  of  the  forks  were 
rounded  off  on  the  anvil  by  sledge  and  chisel,  as  in 

Fig.  74.  This  completed  the  forge-shop  operations  and 
left  the  work  ready  for  finishing  in  the  machine  shop. 

The  operations  in  the  pattern  shop  and  foundry  on 

board  the  United  States  repair  ship  "Vestal"  may  be 
likened  to  those  in  a  general  jobbing  plant  ashore  ex- 

cept that  there  is  if  anything  a  greater  variety  of  work 

handled  by  the  ship's  mechanics  than  would  be  likely 
to  come  to  the  average  establishment  of  the  same  kind 

"on  the  beach."  While  at  first  thought  the  "Vestal's" 
work  has  to  do  directly  with  marine  repairs  and  ship's 
equipment,  which  might  lead  one  to  suppose  that  there 

FIGS.    66   TO   70.      FURTHER  OPERATIONS 
Fig.  06 — Up.setting  the  end.  Fig.  67 — Puncliing  to  start  the  fork. 

Fig.   68 — Splitting  the  fork.     Fig.   69 — Spreading  the  fork.   Fig.   70 
— Drawing  of  foiging 

is  a  similarity  about  all  the  undertakings  in  the  pattern 
shop  and  foundry  on  this  vessel,  a  little  consideration 

of  the  actual  conditions  in  the  upkeep  of  every  de- 
department  of  the  fleet  of  warships  will  bring  one  to  the 
conclusion  that  a  wider  range  of  work  could  not  be 
found  anywhere  for  the  attention  of  one  establishment. 

A  man-of-war  has  in  the  first  place  the  same  general 
power-plant  equipment  as  any  first-class  modern  steam- 

ship and  a  similar  outfit  of  auxiliary  machinery  in  the 

way  of  steering  engines,  deck  apparatus,  pumps,  dy- 
namos, motors,  etc.  In  addition  there  is  much  ma- 
chinery peculiar  to  war  ships,  such  as  turret  apparatus 

and  a  host  of  details  not  found  on  merchant  vessels. 
Besides  the  navigating  instruments  and  equipment  thera 
are  a  multitude  of  complex  appliances  connected  with 
the  handling  of  guns  and  the  control  of  gun  fire.  The 
work  constantly  coming  to  the  repair  ships  is  therefore 
of  almost  endless  variety,  and  while  much  of  it  is  of 
a  kind  that  is  handled  directly  in  the  machine  shop  or 
optical  department  there  is  a  large  percentage  which 
must  be  started  in  the  pattern  shop  and  foundry. 

The  pattern  shop  is  located  in  a  gallery  at  one  side 
of  the  ship  and  is  fitted  up  with  the  usual  apparatus 
for  such  a  department,  including  a  speed  lathe,  a  gap 
lathe,  saw  bench,  band-saw,  and  jointing,  trimming, 
boring,   mortising,   core-box,   and   saw-filing  machines. 

Fig.  75  shows  the  gap  lathe  with  a  pattern  being 

rio.7z   =s FIGS.    71    TO    74.      SHAPING   THE   FORK 
Fig.    71 — Spreading.    Fig.    72 — Flattening.      Fig.    73 — Rounding  up. 

Fig.    7  4 — Finishing. 

turned  for  a  pump  plunger.  This  is  a  comparatively 
simple  piece  of  pattern  work,  finished  mostly  in  the 
lathe,  but  a  large  share  of  the  jobs  coming  to  the 
pattern  shop  is  more  complicated.  There  are  many 
items  such  as  steam-chest,  valve,  pump  cylinder  and 
other  patterns  where  intricate  core  work  is  necessary 
and  where  a  high  degree  of  skill  is  required  on  the  part 
of  the  pattern  makers.  As  with  all  special  marine  work, 
there  must  be  no  time   lost   in   getting  the  patterns 

^ 
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CASTING 

FIG.    76.      SECTION   OF   A    BUILT-UP   MOLD 

through  making  the  castings  and  finishing  the  parts  in' 
the  machine  shop.  Necessarily  a  great  many  patterns  ac- 

cumulate for  different  jobs  handled  by  the  ship,  and 
these  are  all  classified  and  stored  as  compactly  as  pos- 

sible and  a  card  index  of  them  kept,  so  that  they  may 

be  instantly  available  if  wanted. 
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FIG.    75.      A  PATTERN   IN   THE   GAP   LATHE 

The  foundry  pours  castings  from  a  few  ounces  in 
weight  up  to  a  ton  or  more.  In  one  instance  a  bending 
plate  has  been  poured  weighing  over  2200  lb.  For  a 

typical  three-months'  period  last  year  this  department 
poured  over  40,000  lb.  of  metal  and  produced  a  multitude 
of  castings  of  nearly  every  conceivable  type  that  can 

enter  into  a  ship's  makeup.  The  equipment  consists  of 
two  cupolas,  several  brass-melting  furnaces,  an  overhead 
crane  and  the  usual  sand  piles,  sand  pit,  core  ovens, 
pouring  ladles,  flasks,  etc. 

SPECIFICATIONS   FOR   VARIOUS   METALS 
Composition  A. — ^Admiralty  Metal  (copper,  70;  tin,  1:  zinc,  29) 

— For  condenser  tubes,  distiller  tubes,  teed-heater  tuijes,  evap- orator tubes. 
Composition  BC. — Commercial  Motal  (copper,  62  ;  zinc,  30  ;  lead, 

2:  tin,  6) — For  name  plates,  cases  for  instruments,  oil  cups,  dis- tribution  bo.xes. 
Composition  BE. — Brass  for  electrical  appliances  (copper,  88  ; 

tin,  2  ;  zinc,  10) — For  Junction  boxes,  switches,  distribution  boxes, 
connection  boxes,  W.  T.   bells,  buzzers,  etc. 

Composition  Cu.P. — Phosphor  Copper  (copper,  90 ;  phosphorus, 
10,   minimum). 

Composition  D.C. — Muntz  Metal   (copper,  60;  zinc,  40). 
Composition  F. — Brazing  Metal  (copper,  85;  zinc,  15) — For 

flanges  for  copper  pipe  and  other  fittings  to  be  brazed. 
Composition  G. — Gun  Metal  (copper,  88;  tin,  10;  zinc,  2) — For 

valves,  valve  seats,  water  cylinders,  buckets,  stuffing  boxes,  glands, 
bearing  boxes,  bearings,   etc. 
Composition  G..-\g. — German  Silver  (copper,  64 ;  zinc,  20  ; 

nickel,  16) — For  valves,  manifolds,  cocks,  relief  valves,  hose 
couplings,   fittings,  resistances. 

Composition  Mo.C. — Monel  Metal  (copper.  23,  min.  ;  nickel,  60, 
min.  ;  iron.  3.5,  max.  ;  aluminum.  0.5,  max.  ;  manganese,  3.5,  max. ; 
carbon  and  silicon,  0.8.  max.) — For  valve  fittings,  plumbing,  propel- 

lers, pump  liners,  valve  seats,  castings  requiring  great  strength. 
Composition  N.C. — Naval  Brass  (copper,  62;  tin,  1;  zinc,  37)  — 

For  hatch  frames  door  frames,  scuttle  franies,  fittings  for  tables 
and  benches,  chest  fittings,  stanchions,  belaying  pins,  brass  pipe 
flanges. 

Composition  P.C. — Phosphor  Bronze  (copper.  85.5  ;  tin,  10.0  ; 
zinc,  4.0,  max,;  phosphorus,  0.5,  max.) — For  gears,  driving  nuts, 
bearings  and  castings  requiring  strength   and   bearing  qualities. 

Composition  S.C. — Pipe-Fitting  Bi'ass  (copper.  80;  tin,  4;  zinc, 
16;  lead,  3.  max.) — For  composition  screw  fittings. 

Composition  W. — Antifriction  Metal  (copper,  4.0  ;  tin,  89.0  ; 
antimony,  7.0) — For  white-metal  liner  bearings  and  for  i)earing surfaces. 

Composition  Mn.C. — Manganese  Bi-onze  (copper,  56;  zinc,  37; 
ferromanganese,  4;  Norway  iron,  1.75;  aluminum.  1.25) — For 
propeller  blades,  hubs,  engine  framing.  All  castings  requiring 
great   strength. 

Composition  XT. — Hydraulic  Metal  (copper,  84;  tin,  11;  lead, 
4  ;  zinc,  1 ) — For  castings  subject  to  steam,  water  and  air  pressure. 

The  molders  on  the  "Vestal"  find  no  monotony  in  the 
practice  of  their  trade.  It  is  one  piece  or  a  half  dozen 
of  a  kind,  then  something  else  entirely  different.  About 
half  of  the  work  is  run  in  composition  or  special  mi» 
tures  of  one  kind  or  another,  and  these  are  all  in 
accordance  with  the  definite  specifications  of  the  Navy 
Department  elsewhere  in  this  article. 

Economy  in  Flasks  and  Patterns 
IN  Foundries 

The  space  devoted  to  the  foundry  is  about  50  by  50 
ft.,  and  it  is  evident  that  no  great  amount  of  room  is 
available  for  storage  of  flasks  not  actually  needed,  so 
the  number  is  held  down  to  what  is  essential.  For 
unusual  cases  extra  large  flasks  may  be  stowed  below 
decks. 

For  molding  cylindrical  ca.stings  of  plain  form  it  is 
customary  to  simplify  the  pattern  work  and  difficulties 
of  storage  by  using  one  pattern  for  different  lengths  of 
the  same  diameter,  the  flask  being  set  up  with  as  many 
cheeks  as  may  be  required  to  give  the  necessary  height. 

FIG.    77.      SHACKLE    FORGINGS 

An  example  is  given,  in  Fig.  76,  which  shows  a  pattern 
14  in.  in  diameter  by  12  in.  long,  which  is  used  for 
castings  up  to  24  in.  or  more  in  length. 

The  pattern  is  first  molded  to  nearly  its  full  height 
as  it  stands  on  end,  then  it  is  drawn  up  for  say  6  in., 
and  another  cheek  put  on,  which  is  rammed  up  and 
followed  by  the  lifting  of  the  pattern  again  and  the 
addition  of  another  cheek,  the  different  settings  of  the 
pattern  being  such  that  the  top  of  the  pattern  comes 
above  the  cheek  .joint  each  time.  The  gate  is  formed 
in  the  same  manner.  The  illustration  shows  the  ar- 

rangement of  bottom  board,  drag,  cheeks  and  cope  after 
the  molding  has  been  completed.  The  mold  is  gated  at 
the  bottom  into  the  middle  of  the  job  to  provide  an 
easy  upward  slope  for  the  metal  and  thus  prevent 
washing  the  sand  with  the  rush  of  the  molten   iron. 

'-'  J^'^icM:^iM^, 
FIGS.    78     79    and    SO.      MACHINING    THE    CONNECTING-ROD 



March  6,   1919 Make  Reconstruction  Real  Construction 437 

The  forgings  in  Fig.  77  are  for  steel  shackles,  which 
are  made  up  in  fair-sized  lots  from  time  to  time.  In 
the  size  illustrated  the  shackles  are  forged  to  a  body 
diameter  of  2  in.  and  their  length  before  bending  is 
22i  in.  The  ends  are  flattened  and  rounded  to  a  diam- 

eter of  4  in.  The  stock  from  which  the  shackles  are 
forged  is  3  in.  in  diameter  and  is  cut  oif  to  a  length  of 
14  inches. 
The  work  is  bent  up  under  the  hammer  before 

drilling.  Then  a  hole  is  drilled  through  one  side  a 
free  fit  for  the  body  of  the  shackle  pin.  The  pin  is  2 
in.  in  diameter  and  is  threaded  at  the  end  so  that  the 
hole  in  the  opposite  side  of  the  shackle  body  has  to  be 
drilled  and  tapped  to  receive  the  thread  on  the  pin. 
A  few  operations  in  the  machine  shop  in  connection 

with  the  finishing  of  the  connecting-rod  mentioned 
earlier  in  this  article  are  here  described.  The  pictures 
show  the  form  of  the  rod  very  clearly. 

In  Fig.  78  the  work  is  seen  on  the  table  of  a  hori- 
zontal boring  machine  where  the  holes  have  been  bored 

through  the  forked  end  for  the  wristpin.  Before  the 
rod  was  brought  to  this  machine  it  was  milled  on  the 
head  and  sides  to  the  required  width  and  thickness, 
drilled  for  the  cap  bolts  and  then  placed  on  centers  in 
the  lathe  and  turned  to  diameter  of  head  and  the 
desired  form  of  fork  and  neck. 

After  the  fork  had  been  bored  on  the  horizontal 
machine  the  table  was  readjusted  horizontally  but  with- 

out disturbing  the  setting  of  the  work  on  the  table. 
Then  in  the  position  in  Fig.  79  the  head  of  the  rod  was 
bored  out  in  the  manner  represented. 

The  rod  completed,  so  far  as  machine  work  is  con- 
cerned, is  shown  in  Fig.  80  undergoing  the  final  touches 

with  hand  tools,  scrapers,  etc.,  used  in  removing  sharp 
corners  and  burs.  It  is  also  tested  while  strapped  in 
position  for  alignment  of  bearings  and  truth  of  faces. 

Conservation  of  Material  in  the  Shop 
By  E.  ANDREWS 

This  article  by  an  English  machine-shop  foreman 
should  be  of  particular  interest  at  this  time  as 
showing  the  feeling  toward  conservation  among 
English  ivorkmen.  The  illustrations  he  uses  to 
explain  his  points  sound,  as  if  they  might  have 
happened  much  nearer  home.  The  material 
prices  quoted  in  the  table  are  recent  enough  to 
give  an  idea  of  relative  costs  here  and  abroad. 
The  equivalents  in  our  money  are  approximate. 

THE  editorial  on  page  543,  Vol.  49,  of  the  American 
Machinist  is  full  of  interest  to  me  and  should  be 
to  all  shop  managers,  foremen  and  employees,  as 

it  is  timely.  You  make  the  very  forceful  point  that 
not  only  is  it  essential  to  prevent  waste  but  that  there 
is  an  imperative  need  for  rigid  economy  in  the  use  of 

"our  present-day  precious  metals." 
Experience  as  a  foreman  in  a  large  engineering  estab- 

lishment for  some  years  leads  me  to  give  a  few  views 
in  regard  to  preventing  unnecessary  waste  of  material. 
I  am  strongly  in  accord  with  the  editorial  statement 

calling  for  a  material-conservation  department  in  in- 
dustrial plants,  and  not  only  is  this  need  felt  in  con- 

struction work  of  all  kinds,  but  in  the  conservation 

of  scrap-pile  waste.  Indeed  we  did  not  realize  fully 
what  economy  meant  until  we  were  forced  to  it  by 
the  scarcity  of  material  and  high  prices.  However,  it 

can  be  safely  said  that  millions  of  dollars'  worth  of 
valuable  castings,  machine  parts  and  tools  are  now 
being  reclaimed  from  the  scrap  heap  by  employing 
modern  oxyacetylene-welding  methods.  Probably  no 
other  equipment  introduced  into  the  mechanical  indus- 

tries has  made  possible  grreater  economies  during  recent 
years. 

I  believe  that  if  the  workers  only  knew  the  value 
of  materials  much  greater  care  would  be  taken  in  their 
manipulation  in  the  shops.  It  may  be  said  that  it  would 

be  against  the  employer's  interests  to  make  generally 
knovra  among  the  workers  the  price  paid  for  material. 

I  agree  in  some  cases,  but  there  are  undoubtedly  many 
instances  in  manufacturing  operations  where  the  lack 
of  this  information  is  the  direct  cause  of  unnecessary 
waste  of  material.  To  cite  a  case  in  point  I  recently 
found  it  necessary  to  investigate  the  reason  for  the 
heavy  consumption  of  an  expensive  solder.  This  mate- 

rial is  known  as  "best"  or  "fine"  solder,  and  contains 
67  per  cent,  tin  and  33  per  cent,  lead,  its  present  price 
being  about  £250  per  ton  (2240  lb.).  It  was  found 
that  it  had  been  used  in  the  manufacture  of  a  large 
number  of  terne-coated  sheet-steel  tanks  that  were  re- 

quired for  commercial  motor  vehicles  instead  of  the 

much  cheaper  solder  known  as  "half  and  half,"  which 
would  have  been  equally  suitable.  It  was  also  found 
that  not  only  did  the  workers  use  this  more  expensive 
material  but  they  used  it  extravagantly  and  to  such 
an  extent  that  it  was  possible  to  reduce  its  use  by 
one-half  and  still  obtain  adequate  strength  and  a  neater 
job.  Had  the  price  of  the  first  solder  been  known  it 
probably  would  have  been  used  far  more  reasonably. 

Of  late  I  have  frequently  demonstrated  the  iiigh  cost 
of  material  to  workers  in  the  shops  and  in  practically 
every  instance  they  were  amazed  at  the  prices.  On  one 
occasion  I  asked  a  coppersmith  who  was  making  a 
number  of  cylindrical  tanks  from  copper  sheets  0.125 
in.  thick  (weighing  93  oz.  per  square  foot)  if  he  knew 
the  value  of  the  material.  He  replied  he  had  not  the 
slightest  idea,  and  when  I  told  him  that  the  firm  paid 
9s.  a  square  foot  for  it  he  was  astonished.  The  majority 
of  workers  appear  to  be  ignorant  of  the  high  cost  of 
material.  Why  this  should  be  so  is  a  little  difficult  to 
understand,  but  at  present  it  ought  to  be  evident  to 
almost  anyone  that  material  conservation  is  of  vital 

importance. 
Demonstrating  the  cost  of  materials  to  employees 

was  put  into  operation  a  short  time  ago  by  a  large 
manufacturing  concern  as  part  of  its  war-time  program 
to  give  its  work  people  some  idea  of  the  importance 
of  eliminating  waste  of  material  in  the  shops.  The 
lists  were  prominently  displayed  in  the  shops  and  the 
approximate  price  given  of  each  class  of  material.     It 
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is  advisable  to  revise  them  monthly  owing  to  the  fluctua- 
tions of  the  market. 

X   Y  Z   WORKS,    MATERIAL  PRICES,  DECEMBER,    1918 

Coppersmith's  and  shcct-nictal-working  shops,  be  careful  with  the  company's materials  and  you  will  cultivate  a  habit  to  your  own  benefit. 

"WHO  SAVES  SERVES" 

Aluminium,  sheets   per  lb. 
Aluminium,  rivets   per  lb. 
Aluminium,  ingots,  98  to  99  per  cent   per  lb. 
Brass,  sheets   per  lb. 
Brass,  wire   per  lb. 
Brass,  tubes  (solid  drawn)   per  lb. 
Brass,  tubes  (brazed)   per  lb. 
Copper,  sheets   per  lb. 
Copper,  bars  and  rods   per  lb. 
Copper,  rivets  and  wire   per  lb. 
Copper,  tubes  (solid  drawn)   per  lb. 
Copper,  tubes  (brazed)   per  lb- 
Solder,  fine   per  lb. 
.'Solder,  half  and  half   per  lb. 
Solder,  coarse   per  lb. 
Spelter  solder  (brazing)   per  lb. 
Sheet  steel  (20  gage)  black   per  lb. 
Sheet  steel,  galvanized   per  lb. 
Sheet  steel,  tinned   per  lb. 
Sheet  steel,  terne  coated   per  lb. 
Tin,  ingots   per  lb. 
Tin  plates,  XXX  20  x  28  in   each 
Lead,  ingots   per  lb. 
Lead,  sheets     per  lb. 
Zinc,  sheets   per  lb. 

SCRAP  MATERIAL  PRICES 
Every  Scrap  of  Scrap  Helps 

Aluminium,  98  to  99  per  cent   per  lb. 
Brass,  red   per  lb. 
Brass,  yellow   per  lb. 
Copper,  heavy.   per  lb. 
Copper,  light   per  lb. 
Lead,  heavy   per  lb. 
Zinc   per  lb. 

MATERIAL    CONSERVATION    MUST    BE    YOUR     INSISTENT    AIM 
The  World  Is  Learning  the  Need  of  It 

The  chief  reason  for  this  particular  list  being  selected 
is  that  the  materials  used  in  the  above-mentioned  shops 
are  expensive.  Consequently  the  prices  illustrate 
more  pointedly  than  those  in  other  departments  and 
serve  to  encourage  the  workers  to  save  in  these  times 
when  economy  is  so  urgent.  The  whole  question  is  also 
well  worth  the  best  thought  of  every  manufacturer,  as 
it  affects  not  only  his  welfare  but  the  efficiency  of  the 
nation  as  a  whole. 

Value  of  Women  Workers  in  the 
Machine  Shop 

By  Anne  C.  Halvorsen 

Will  the  women  who  served  in  the  machine  shops  for 
Uncle  Sam  during  the  war  hold  their  places  in  times 
of  peace? 

It  is  safe  to  predict  with  reference  to  the  plants 
that  employed  women  during  the  war  that  they  will 
continue  to  do  so.  During  the  readjustment  period, 
however,  there  will  hardly  be  a  demand  for  women 
workers  in  the  shop;  at  least  not  until  conditions  have 

become  more  settled  and  our  soldiers  have  been  reem- 

ployed. The  patriotic  war  worker  is  glad  to  step  back 
until  that  time,  and  then  she  hopes  and  deserves  to  be 

reconsidered,  and  will  be  of  course  to  a  greater  extent 
than  before  the  war. 

The  women  engaged  on  actual  machine  work  have 

been  successful.  They  not  only  made  good  on  inspec- 
tion, assembly  and  light  bench  work,  but  as  machine 

operators  setting  up  their  machines  and  work.  I  have 
observed  in  my  capacity  as  instructor  for  girls  taking 
up  work  as  machine  operators  that  they  are  eager  and 
ambitious,  and  if  given  full  opportunity  they  become 
as  efficient  as  men  and  often  turn  out  a  larger  output. 

Aside  from  the  interest  and  earnestness  women  take 

in  their  work  there  is  another  strong  factor  in  their 
success,  namely,  they  know  they  are  being  constantly 
watched  and  sometimes  criticized  for  minor  mistakes 
that  would  have  been  ignored  were  they  men.  This 

compels  them  to  assume  a  "friendly  defensive  attitude," 
so  to  speak,  which  enables  them  to  concentrate  their  ef- 

forts and  accomplish  greater  results. 

It  is  my  conviction  that  under  well-developed  manage- 
ment there  will  be  increased  production  where  women 

are  employed  on  the  same  work  as  men  if  they  are  given 
some  training  before  entering  the  shop,  because  the 
girl  who  shows  mechanical  possibilities  in  training 
will  prove  ambitious,  steady  and  quick. 

Inefficiency  is  a  curse,  but  it  can  be  easily  remedied, 

as  higher  standards  are  being  planned  which  are  work- 
ing out  successfully.  This  means  more  production, 

higher  wages,  better  living  conditions  and  a  better 
world. 

Training  School  for  Women 

Every  well-organized  plant  should  favorably  consider 
establishing  a  training  school  for  women,  and  the  work 

should  be  a  part  of  the  production.  Under  the  super- 
vision of  a  competent  instructor,  whose  greatest  pos- 

sessions must  be  patience,  an  agreeable  disposition  and 
a  mind  for  system,  and  who  will  prepare  the  student 
and  teach  her  to  be  accurate,  little  work  is  rejected 

from  the  school;  in  fact  the  school  can  be  made  self- 
sustaining  by  the  work  it  turns  out,  thus  relieving  the 
plant  of  any  expenses  in  its  upkeep. 

The  girls  in  a  school  like  to  chose  their  own  machines, 
and  they  should  be  given  this  privilege,  as  it  means 
added  interest.  However,  it  may  be  necessary  in  some 
cases  to  decide  for  them  as,  for  instance,  when  a  short 

girl  wants  to  operate  a  planing  machine. 
All  students  are  enthusiastic  over  the  school  train- 

ing, as  it  gives  them  confidence  and  a  chance  to  prove 
whether  they  are  fitted  for  machine  work.  V/hen  they 
learn  to  operate  a  machine  they  become  so  interested 
that  they  invariably  want  to  learn  more,  such  as  setting 
up  machines  for  turning  a  tapered  tool  or  determining 
the  different  dimensions  of  a  gear,  etc. 

Some  men  think  (or  is  it  lack  of  thought?)  that 
further  knowledge  for  women  in  the  mechanical  line 
other  than  machine  operating  is  superfluous  or  beyond 

the  scope  of  a  woman's  brains;  but  the  woman  who 
is  really  interested  feels  that  this  indifference  or  un- 
awakened  understanding  on  the  part  of  the  men  is  a 
hindrance  to  her  progress.  It  is,  however,  gratifying 
to  know  that  the  majority  of  men  understand  and  have 
expressed  the  value  of  the  intelligent  girl  in  machine 

production. The  greatest  asset  of  a  modern  factory  is  a  capable 

employment  manager  who  understands  not  only  shop 

problems  and  conditions,  but  also  human  nature,  and 
the  success  or  failure  of  shop  conditions  and  production 
in  a  measure  falls  at  his  door.  So  also  with  women 

workers.  As  far  as  possible  v/omen  should  supervise 

women,  and  only  intelligent  girls  of  good  character 
whose  ages  are  between  21  and  35  should  be  considered. 

Many  war  workers  will  go  back  to  their  old  jobs 
in  other  factories,  but  those  who  made  good  at  machine 

work  and  choose  to  remain  at  it  should  be  given  a 

place  in  the  industrial  world  again. 
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Electric  Drive  for  Punching,  Shaping  and 
Slotting  Machines 

This  article  contrasts  the  duty  cycle  of  punching, 

shaping  and  slotting  machines  xoith  the  continu- 
ous performance  of  drilling  and  boring  machines 

discussed  in  a  previous  article.  The  character- 
istic load  requirement  of  the  punching  machine 

is  illustrated  by  a  graphic  chart,  which  brings 
out  important  points  in  the  operation  of  this 
class  of  machines.  A  brief  reference  is  made 

to  the  tmderlying  advantage  of  the  individual- 
motor  drive  and  illustrations  of  punching,  shap- 

ing and  slotting  machines  are  used  to  bring  out 

some  of  the  different  kinds  of  motors  and  con- 
trollers. A  comparison  of  direct-  and  alternating- 

current  motor  equipment  is  made  with  notes  on 
the  use  of  geared  as  compared  ivith  belted  drives. 

IN  A  previous  issue  some  points  of  importance 
connected  with  the  driving  problem  for  drilling  and 
boring  machines  were  discussed.  The  demands  for 

power  in  such  machines  are  continuous  in  one  direc- 
tion   during   the   operation    of   the   machine.      In   this 

Acceleratin-^ 
--'■'■->|<Running>i 

Accelerating  Distance  between  any  two  wrtical  Lines 

k-  ■^'>|<Runnlng>jrcpfe5ents  2^  S<;conds  inTime 

Stop  by  Dynamic  Braking 
2  !/2  Seconds 

I*5top  by  Friction  only  ->j 
no  Pynamic  Bral^tng 

c4  Seconds 

FIG. 1.      GRAPHIC   RECORD   OF    THE    OPERATION   OP   A 
PUNCHING  AND  COPING  MACHINE   EQUIPPED 

WITH   A   LARGE   FLYWHEEL 

article  the  discussion  is  continued  on  a  basis  of  punch- 

ing, shaping  and  slotting  machines  in  which  the  duty- 
cycle  throughout  given  operations  consists  of  two 
directions  of  motion,  and  in  which  the  limit  of  travel 

may  introduce  the  element  of  time  economy  if  the 
machine  is  brought  to  a  quick  stop  by  some  method  of braking. 

Fig.  1  shows  a  graphic  record  prepared  by  H.  F. 
Stratton  for  a  punching  and  coping  machine.  This 
curve  shows  that  for  each  duty  cycle  there  is  a  short 
period  during  which  the  machine  is  brought  up 
to  speed,  a  period  of  running  and  a  braking  period. 

The   particular  machine  to  which   this   record   corre- 
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FIG.   2.     PUNCHING  AND  SHEARING  MACHINE  EQUIPPED 
WITH    X   lO-HP.,    850-R.P.M.,    DIRECT-CURRENT    MOTOR 

sponds  had  a  heavy  flywheel  so  that  it  was  necessary  to 
accelerate  a  load  of  large  inertia  for  each  new  cycle. 
Mr.  Stratton  showed  in  an  earlier  issue  of  the  American 
Machinist  that  this  punching  machine  was  formerly 
equipped  with  a  clutch,  this  clutch  being  used  to  start 
the  punch  after  the  motor  had  been  brought  up  to 
speed.  To  stop  the  punch  due  to  its  friction  only,  that 
is,  with  no  braking  device,  required  24  seconds. 

Later  an  automatic  controller  was  installed  which 
made  it  unnecessary  for  the  operator  to  use  a  clutch, 
the  process  of  starting  requiring  him  merely  to  throw 
in  a  small  lever  and  the  motor  and  machine  were  to- 
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FIG.    3.      PUNCHING   AND  TRIMMING   MACHINE   EQUIPPED 
WITH   A    SQUIRREL-CAGE   INDUCTION    MOTOR 

i'di    If 

fgt}i«(ii,. brought  up  to  normal  operating  speed.  By 
this  controller  the  machine  was  also  stopped  promptly 
aijd  pfFectively  at  the  end  of  the  stroke  by  the  dynamic 
bf^ing  action  of  the  motor,  this  being  accomplished 
by  .merely  throwing  the  starting  lever  in  the  reverse 
position.  Tests  on  machines  of  this  class  have  shovra 
that  the  time  required  to  stop  by  this  means  can  be 
reduced  to  about  one-tenth  of  the  time  required  by  a 
friction  stop. 

It  can  be  seen  from  Fig.  1  that  a  modern  automatic 
controller  with  a  suitable  motor  is  capable  of  reducing 
the  time  required  per  cycle  for  machines  of  this  group, 
and  to  summarize  the  points  of  advantage  possessed 
by  the  motor  and  its  automatic  controller  Stratton  has 
shown  that  four  elements  stand  out  as  follows:  (a) 

The  convenience  and  accuracy  of  starting  up  the  ma- 
chine, (b)  the  convenience  of  adjusting  the  speed  of 

driving  at  any  prescribed  value  and  of  being  sure  that 
this  speed  is  maintained,  (c)  that  the  motor  always 
automatically  reaches  this  given  speed  after  each  duty 

cycle  when  the  new  cycle  is  under  way  without  any 
attention  on  the  part  of  the  operator,  and  (d)  that 
when  the  control  element  is  placed  in  a  position  to  stop 
the  machine  by  dynamic  braking,  the  motor  as  well  as 
the  machine  is  brought  to  a  dead  stop,  thus  removing 
the  need  of  clutches  and  countershafts  and  avoiding  the 
disadvantage  of  the  driving  mechanism  running  idle 
when  the  machine  is  at  rest. 

It  should  be  remembered  in  the  foregoing  explanation 
of  Fig.  1  that  the  advantages  mentioned  do  not  neces- 

sarily accompany  motor  drive  unless  the  control  equip- 
ment for  the  motor  is  properly  selected,  this  pointing 

to  the  importance  of  the  controller  as  well  as  the  motor. 
In  shops  with  direct  current  only,  the  types  of  motors 
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FIG.  4.   PUNCHING  AND  SHEARING  MACHINE  WITH 
MOTOR  DIRECTLY  GEARED 

PIG.  5.   AIR  FORGE  HAMMER  WITH  .\  25-HP..  730-R.P.M. 
MOTOR  GEARED  TO  THE  MACHINE.  THE  BED  OF  THE 
MACHINE  IS  DESIGNED  TO  ACCOMMODATE  THE  MOTOR 

for  machines  of  this  class  are  the  adjustable-speed 
shunt-wound  for  use  where  wide  limits  of  driving  speed 
are  required,  and  the  constant-speed  shunt  or  compound 
wound  for  use  where  only  one  speed  is  required  or 
where  various  speeds  are  obtained  through  the  use  of 

speed  boxes  or  the  ordinary  cone-pulley  arrangement. 
Where  alternating  current  is  used  the  induction  motor 

may  be  employed.  In  this  tjT^e,  the  so-called  squirrel- 
cage  motor  corresponds  in  its  speed  characteristics  very 

closely  to  that  of  the  constant-speed  direct-current  mo- 
tor and  must  be  used  with  a  speed  box  or  cone  pulleys 

and  belts  if  a  number  of  different  speeds  are  required. 
The  other  type  of  induction  motor  is  that  of  the  wound 
secondary  class  for  use  with  loads  which  call  for  large 
starting  torque.  Where  the  machine  has  a  large  inertia 
effect,  as  with  punching  machines,  large  starting  torque 
is  sometimes  provided  in  squirrel-cage  motors  by  mak- 

ing the  resistance  of  the  rotating  member  higher  than 
ordinary;  that  is,  in  arranging  it  to  operate  with  a 

larger  drop  in  speed  between  no-load  and  full-load 
conditions  than  is  usually  the  case.  This  is  known 
as  a  squirrel-cage  motor  with  large  slip. 

In  the  previous  article  on  drilling  and  boring  ma- 
chines a  simple  formula  was  given  for  the  horsepower 

rating  of  the  motor  required  to  operate  a  drill  on  a 
basis  of  the  number  of. cubic  feet  of  metal  removed 
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per  minute  and  certain  empirical  constants  for  the 
approximate  horsepower  per  cubic  foot  of  metal  re- 

moved per  minute.  In  machines  of  this  class,  however, 
with  operating  cycles  like  that  shown  in  Fig.  1,  the 
determination  of  horsepower  is  not  subject  to  quite 
such  a  simple  relation  because  of  the  changing  current 
requirements  throughout  each  cycle.  A  number  of  ways 
have  been  developed  for  the  determination  of  horse- 

power corresponding  to  a  varying  load  of  this  kind,  but 
it  is  not  the  purpose  to  discuss  that  phase  of  the 
problem  in  this  article  other  than  to  call  attention  to 
the  tables  of  horsepower  ratings  recommended  by  the 
Westinghouse  Electric  and  Manufacturing  Co.  for  ma- 

chines of  this  group  of  different  sizes. 
To  illustrate  the  scope  of  these  tables  several  are 

given  for  both  punching  and  shearing  machines.     For 

FIG.  6.     A  25-IN.   SHAPINC    .MACHINIO   IIRIVKN   HY   A   3-TO-l 
ADJUSTABLE-SPEED.    DIRECT-CURRENT    MOTOR 

WITH   FACEPLATE  CONTROLLER 

small  machines  used  to  notch  sheet  iron  any  one  of  the 
three  standard  types  of  motors  may  be  used  in  sizes 

ranging  from  one-half  to  several  horsepower.  For  the 
machines  listed  in  the  tables,  however,  the  direct-cur- 

rent motor  should  be  of  the  compound-wound  type  in 
the  constant-speed  class,  and  if  an  induction  motor  is 
employed  it  should  be  either  of  the  wound-secondary 
type  or  a  squirrel-cage  type  with  large  slip  (approxi- 

mately 10  per  cent.)  in  the  larger  sizes,  as  explained 
above. 

TABLE  I. APPROXIMATE  HORSEPOWER  RATING  RECOMMENDED 
FOR  PUNCHLNG  MACHINES 

Diameter  in Inches Thick aessin  Inches 
Hp. 

2  to  3 
2  to  3 
3  to  5 5 

5 

71 

.7 

7i  to  10 10    to  15 
10    to  15 

2; 

'  7 

15    to  25 

To  illustrate  the  points  in  the  use  of  motors  for 
punching  machines,  reference  will  be  made  to  a  number 
of  photographic  reproductions.  In  Fig.  2  a  punching 
and  shearing  machine  is  shown  with  a  direct-current 
motor  belted  to  the  pulley.  The  controller  employed 
is  an  ordinary  faceDlate  hand-ocerated  rheostat. 
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FIG.   7.     A  28-IN.  SHAPING  MACHINE  DRIVEN  BY  A   4-TO-l 
ADJUSTABLE-SPEED.    DIRECT-CURRENT   MOTOR 

WITH  DRUM-TYPE  CONTROLLER 

A  good  deal  of  attention  has  been  given  to  the  rela- 
tive merits  of  motors  with  belt  connection  and  with 

gear  connection  to  the  machine,  an  example  of  the 
former  being  shown  in  Fig.  2  and  of  the  latter  in 

Fig.  4.  A  representative  machine-tool  manufacturer, 
in  commenting  on  this  point,  states  that  all  later  designs 

TABLE  II.    APPROXIMATE  HORSEPOWER  RATING  FOR  SHEARING MACHINES 

-Horsepower- 

Cut  i-In.  Cut    1-In. 
Width  in  In.  Iron  Iron 

30  to  42  3  5 
50  to  60  4  7j 
72  to  96  5  10 

Bolt  shears             1\  hp. 
Double-angle  shears    10    lip. 

of  his  machines  are  arranged  for  belt-connected  motor 
drive  in  preference  to  the  gear-connected  motor  equip- 

ment, the  reasons  given  being  as  follows:  With  belt 
drive  the  efficiency  with  a  properly  designed  driving 
equipment  is  as  great  as  with  gear  connection ;  the  belt 
drive  is  classed  as  safer,  and  among  the  advantages 
given  are  quietness  and  smoothness  of  operation  and  low 
maintenance  of  the  belt  compared  with  the  gear-driven 
machine.     This  opinion  is  given  for  what  it  is  worth 

FIG.  8.  A  24-IN.  HEAVY-SERVICE  SHAPING  MACHINE 
ARRANGED  TO  BE  DRIVEN  EITHER  BY  A  CONSTANT- 
SPEED  OR  AN  ADJi;STABLE-SPEED  MOTOR  THROUGH 
A  GEARED  SPEED  BOX 
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as  a  comment  on  the  general  arrangement  of  Fig.  2. 
Special  attention  is  directed  in  Fig.  2  to  the  use  of 
the  direct-current  motor.  The  fact  that  the  controller 
is  placed  in  an  inclosure  is  partly  an  evidence  that 
a  good  deal  of  dirt  and  grease  is  thrown  off  by  the 
belt  and  gears  of  the  machine  tool.  It  can  readily  be 
seen  that  a  motor  with  a  commutator  as  in  Fig.  2,  which 
has  sliding  contacts  where  the  carbon  brushes  press 
on  the  commutator,  would  be  subject  to  a  certain  amount 
of  falling  dirt  in  the  form  of  grease  particles  or  even 

grit,  which  is  likely  to  act  as  a  disadvantage  in  the  op- 
eration of  the  motor,  as  such  deposits  gather  on  the 

face  of  the  commutator. 
From  this  standpoint  there  is  an  advantage  in  the 

use  of  the  squirrel-cage  induction  motor  without  a 
commutator  as  in  Fig.  3,  although  the  comparison  be- 

tween Fig.  3  and  Fig.  2  is  not  a  good  one  since  the 
motor  in  Fig.  3  is  mounted  well  above  the  machine 
and  would  quite  naturally  be  less  subject  to  scattered 

T.\BLE  III. APPROXIMATE   HORSEPOWER   RATING   FOR    I-EVER- 
SHEARING  MACHINES 

Size  in  In. 
I     X  1 
U  X  IJ 
2x2 
6    X  I 
2}x2J 
1    X  7 
2]  X  1\ 

l;  X  8 3!  X  3! 
4'   round 

Hp. 

5 

1\ 

10 
is 

20 
30 

dirt  than  a  motor  placed  as  in  Fig.  2.  The  belt  con- 
nection in  Fig.  3  is  to  be  noted,  and  also  the  very  heavy 

inertia  of  the  moving  parts  of  this  machine,  making  a 
fairly  large  starting  torque  essential  in  the  motor  if 
the  machine  is  to  be  accelerated  up  to  its  normal  speed 
from  rest  promptly.  As  indicated  in  connection  with 
the  horsepower  tables  this  feature  is  accomplished  in 

the  squirrel-cage  induction  motor  (the  type  shown  in 
Fig.  8)  by  the  use  of  rather  high  permanent  resist- 

ance in  the  rotating  element  of  the  motor,  which  gives 
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FIG.  10.  SLOTTING  MACHINE  DRIVEN  BT  AN  INDUCTION 
MOTOR  THROUGH  FULLY  INCLOSED  GEARS  WITH 

A  LEVER  FOR  CONTROLLING  SPEED 

riG.  9.   A  15-IN.  SHAPING  MACHINE  OPERATED  BY  AN 
ALTERNATING-CURRENT  INDUCTION  .MOTOR 

it  somewhat  worse  speed  regulation  but  accomplishes 
the  necessary  torque  requirement  at  starting. 

Turning  to  Fig.  4  we  have  a  good  example  of  a  direct- 
gear-connected  motor-driven  punching  and  shearing 
machine.  This  case  is  included  to  show  clearly  the 
contrast  between  the  geared  arrangement  and  the  belted 
machines  of  Figs.  2  and  3.  It  will  be  noted  in  Fig.  4 
that  the  motor  is  mounted  on  a  sptecial  bracket  attached 
to  the  bed  of  the  machine,  thus  making  the  motor  and 
the  machine  a  unit.  The  flywheel  effect  is  indicated 
in  this  machine  b.v  the  large  gearwheel  and  the  flywheel 
to  the  right. 
A  somewhat  different  machine  is  that  in  Fig.  5, 

which  shows  an  air  forge  hammer  with  a  25-hp.  motor 
mounted  on  a  special  support  to  the  right.  This  motor 
is  operated  at  750  r.p.m.  and  is  geared  to  the  machine 

through  a  protected  gear.  The  control  equipment  con- 
sists of  an  open-dial  type  hand-operated  rheostat 

attached  directly  to  the  support  for  the  motor  with 

protecting  circuit-breakers  on  a  small  panel  mounted  on 
the  motor  frame.  It  will  be  seen  from  the  illustration 
that  the  bed  of  the  machine  has  been  designed  expressly 
for  suitable  attachment  of  the  motor. 

Motor  Drive  for  Shaping  Machines 
Presents  Some  Problems 

The  shaping  machine  presents  some  problems  in  the 
type  of  motor  to  employ  and  the  methods  of  mounting 
it  and  the  controller  on  the  machine.  Fig.  6  illus- 

trates a  use  of  the  direct-current  adjustable-speed  motor 
in  conjunction  with  a  regular  faceplate  hand-operated 
controller.  The  motor  in  this  case  has  a  range  of  speed 
of  3  to  1.  Geared  connection  is  employed  and  the 
rheostat  or  controller  is  attached  to  the  side  of  the 
machine  within  convenient  reach  of  the  operator.  It 

is  perhaps  apparent  that  an  automatic  controller  could 
be  placed  in  the  same  position  as  the  manually  operated 
rheostat  shown  in  this  Illustration,  thus  removing  from 
the  operator  the  necessity  of  starting  the  motor  by 

a  hand-graduated  controller  and  giving  to  the  equip- 
ment the  advantages  that  were  described  in  connection 

with  the  graphic  record  shown  in  Fig.  1. 
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FIG.    11.      SLOTTING    MACHINE    WITH    COVER    PLATE   RE- 
MOVED SHOWING   THE  GEARS   FULLY    INCASED 

SO    AS   TO    OPERATE    IN   OIL 

In  order  to  contrast  the  method  of  control  shown  in 
Fig.  6  with  the  method  employing  a  drum  type  of 

controller,  which  has  become  so  widely  used  in  machine- 
shop  practice,  Fig.  7  is  shown.  Here  an  adjustable- 
speed  direct-current  motor  having  a  speed  range  of 
4  to  1  is  employed  along  with  a  drum-type  controller, 
shown  to  the  left  of  the  illustration.  Immediately  to 
the  right  of  the  controller  a  small  panel  is  mounted 
on  the  side  of  the  machine,  with  a  switch  and  fuses 
for  a  protection  to  the  motor  circuit.  It  m.ay  readily 
be  seen  by  comparing  Figs.  7  and  6  that  the  drum  type 
of  controller  lends  itself  exceptionally  well  to  shop 
work.  The  contacts  are  inclosed  in  the  case  and  the 

handle  is  not  only  a  convenience  to  the  operator  but 

is  here  placed  so  that  it  may  be  reached  without  leav- 
ing the  normal  position  of  operation. 

Both  the  examples  of  Figs.  6  and  7  have  shown  ap- 
plications of  the  direct-current  motor  with  wide  ranges 

in  speed.  There  is  no  reason,  however,  why  a  constant- 
speed  motor  may  not  be  employed  provided  due  regard 
is  given  to  the  requirements  of  .speed  changes.  In  Fig. 
8  a  24-in.  heavy-service  shaping  machine  is  shown  with 
the  motor  arranged  to  supply  power  through  a  speed 
box  so  that  a  constant-speed  motor  may  be  employed; 
although  an  adjustable  speed  unit  may  also  be  used,  in 
such  a  case  giving  just  that  much  more  flexibility  in 
the  control  of  speed.  The  compact  appearance  of  each 
of  the  shaping  machines  in  Figs.  6,  7  and  8,  is  apparent 
since  the  motor  has  been  adapted  to  the  machine  in  a 
way  to  produce  a  good  mechanical  as  well  as  electrical 
result. 

To  illustrate  the  use  of  an  alternating-current  induc- 
tion motor  for  shaping-machine  operation  Fig.  9 

shows  a  15-in.  machine  driven  by  an  induction  motor 
mounted  in  the  rear  of  the  machine.  The  three-pole 
switch  for  the  motor  is  indicated  clearly  to  the  right 
immediately  above  the  motor  with  the  electric  wires 
of  the  power  supply  passing  directly  from  the  switch 
through  a  flexible  conduit  to  the  iron  conduit  in  the 
floor. 

In  Fig.  10  a  slotting  machine  is  shown  equipped  with 
an  induction  motor  mounted  on  a  special  bracket  to  the 
right.  In  this  case  the  power  is  transmitted  to  the 
machine  through  completely  inclosed  gears  (not  shown 
in  Fig.  10),  and  a  lever  is  employed  for  securing  speed 
changes.  The  gears  as  used  here  are  so  incased  that 
they  may  be  operated  in  oil,  and  this  general  arrange- 

ment is  classed  by  the  machine  manufacturer  as  an 
excellent  method  of  applying  power  to  such  machinery. 
In  Fig.  11  the  cover  plate  is  removed  so  as  to  show 
the  gears  in  their  inclosing  case.  It  is  possible  to  use 
the  reversing  motor,  as  with  the  modern  method  of 

planing-machine  driving,  instead  of  the  ordinary  induc- 
tion motor  in  Figs.  10  and  11,  this  latter  scheme  being 

a  good  one  because  of  the  reduced  amount  of  gearing 
required. 

Finally  in  Fig.  12  a  slotting  machine  is  shown  with 
an  individual  motor  attached  to  the  side  of  the  ma- 

chine frame  and  the  outer  gearing  being  exposed  to 
view.  In  all  of  these  illustrations  the  adaptability  of 
the  motor  to  almost  any  position  of  mounting  and  for 
practically  any  condition  of  service  will  be  apparent. 
A  good  deal  might  be  said  regarding  the  economy 

and  advantages  of  the  individual  motor  for  machinery 
of  this  class  in  contrast  to  the  group  method  of  driv- 

ing. In  conclusion  there  seems  no  better  way  of  sum- 
marizing tha  foregoing  remarks  than  to  include  a  brief 

statement  made  some  time  ago  by  E.  P.  Bullard  and 
quoted  effectively  by  Mr.  Stratton  in  his  article  in  the 
American  Machinist  previously  referred  to,  in  which  he 
says  in  part: 

"In  analyzing  the  various  elements  of  machine  tools 
the  question  naturally  arises,  Wherein  can  they  be  im- 

proved? There  are  many  ways.  First,  let  us  consider 
the  question  of  control.  Control  is  the  essence  of 
machine-tool  operation.  It  plays  the  largest  part  in 
the  production  of  work.     Control  is  everything.     We 

FIG.  12.      A  MOTOR-DRIVEN   SLOTTING   MACHINE   \\TIERE 
THE  MOTOR  IS  ATTACHED  TO  THE  SIDE 
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see  it  in  other  products  and  think  nothing  about  it. 
When  you  touch  a  typewriter  key  and  the  letter  is 
impressed  on  the  paper  we  think  little  of  that ;  but  there 
is  infinite  exactitude  in  getting  that  impression. 

"And  so  with  the  machine  tool.  It  must  not  merely 
be  started  and  stopped;  it  should  be  started  precisely 
at  the  right  time,  under  perfect  control,  and  should 
be  stopped  exactly  when  you  want  it.  The  machine 
tool  should  do  the  work;  the  operator  should  use  his 
energy  solely  in  directing  it.  He  should  not  be  called 
upon  to  spend  his  valuable  time  or  his  mental  energy 
in  operating  an  oil  can  on  60  or  100  different  holes 
which  are  supposed  to  be  oiled.  He  should  not  be  called 
upon  to  shift  dangerous  belts  or  move  heavy  parts.  We 
can  do  all  of  these  things  by  power." 

Operations  of  the  United  States 
Employment  Service 

For  the  first  time  in  the  history  of  America's  devel- 
opment employers  have  the  opportunity  of  selecting 

from  a  large  and  varied  list  of  highly  educated  and  ex- 
perienced men  individuals  especially  equipped  to  meet 

their  particular  requirements. 
Engineers,  executives  and  men  of  college  training  and 

practical  experience  in  the  business  and  technical  fields 
are  returning  from  Army,  Navy  and  war  work.  The 
Professional  and  Special  Section  of  the  United  States 
Employment  Service,  a  branch  of  the  Department  of 
Labor,  has  been  organized  for  the  benefit  of  employers 
in  need  of  these  men,  and  its  service  is  entirely  free  of 
charge.  The  organization  already  has  thousands  of 
well-educated  skilled  men  on  its  lists  and  is  daily  putting 
many  of  them  in  touch  with  employers. 

The  country  is  divided  into  two  great  zones  for  the 
purposes  of  the  Professional  and  Special  Section.  The 
New  York  Office,  headquarters  for  the  Eastern  Zone, 
at  16  East  42nd  St.,  is  in  charge  of  the  following  states: 
Maine,  New  Hampshire,  Vermont,  Massachusetts,  Rhode 
Island,  Connecticut,  New  York,  New  Jersey,  Pennsyl- 

vania, Delaware,  Ohio,  Maryland,  Virginia,  West  Vir- 
ginia, North  Carolina,  South  Carolina,  Georgia,  Florida 

and  Alabama.  The  Chicago  office,  headquarters  for  the 
Central  Zone,  at  63  East  Adams  St.,  is  in  charge  of  the 
remaining  states.  Later  zone  offices  will  be  established 
to  take  charge  of  part  of  the  territory  now  in  the  Chi- 

cago zone. 

The  United  States  Employment  Service  is  repre- 
sented in  each  of  the  48  states  by  a  head  office  under  the 

immediate  jurisdiction  of  the  federal  director  of  that 
state.  All  local  community  labor  boards  are  responsible 
directly  to  the  federal  director  in  their  work  of  placing 
skilled  and  unskilled  labor.  The  office  of  the  federal  di- 

rector is  particularly  charged,  however,  with  filling 
requisitions  from  employers  for  the  highest  type  of  busi- 

ness, professional  and  technical  men.  These  men  are 
registered  only  in  the  Professional  and  Special  Section. 
In  case  the  office  of  the  federal  director  for  a  particular 
state  cannot  supply  the  high-grade  man  required  by  an 
employer  the  requisition  for  that  man  is  forwarded  at 
once  to  the  zone  office  to  which  that  state  is  responsible. 
Likewise  the  applications  of  men  qualified  for  important 
positions  are  forwarded  through  the  same  channels. 

The  zone  offices  at  New  York  and  Chicago  have  there- 

fore become  clearing  houses  where  returning  men  are 
classified  in  accordance  with  their  qualifications  and 
where  the  requisitions  of  employers  are  matched  against 
them.  So  complete  is  the  system  of  classification  and  so 
diverse  the  qualifications  of  the  thousands  of  applicants 
that  the  most  exacting  requirements  of  an  employer  as 
stated  in  his  requisition  can  be  met  in  each  detail. 

The  United  Engineering  Societies,  composed  of  the 
four  great  engineering  organizations— the  American 
Society  of  Mechanical  Engineers,  the  American  Society 
of  Civil  Engineers,  the  American  Institute  of  Electrical 
Engineers  and  the  American  Institute  of  Mining  En- 

gineers— are  now  cooperating  with  the  Professional  and 
Special  Section  in  placing  men  in  the  engineering  pro- 

fessions. The  high  standard  maintained  both  by  the 
Government  organization  and  by  the  societies  has  proved 
to  be  of  the  utmost  benefit  to  employers  as  well  as  to  ex- 

perienced engineers  seeking  employment. 
A  branch  has  been  organized  for  the  registration  and 

placement  of  teachers.  At  present  this  branch  is  op- 
erating in  the  head  office  of  each  state  under  the  man- 

agement of  the  federal  directors,  and  whenever  neces- 
.sary  both  positions  and  applications  are  cleared  to  the zone  office. 

The  interests  of  women  fit  for  high-grade  business 
and  technical  and  professional  positions  are  cared  for  by 
another  branch,  which  is  administered  by  experienced 
professional  women.  In  order  to  register  in  the  women's 
branch  an  applicant  must  be  either  a  college  graduate 
or  experienced  in  some  particular  line  of  executive  or 
administrative  work. 

The  type  of  men  and  women  registered  is  indicated 
by  the  following  partial  list:  Statistical  workers,  ste- 

nographers, typists,  clerks,  accountants,  advertising  and 
publicity  workers,  agricultural  experts,  artists,  auditors, 
bacteriologists,  bankers  and  brokers,  biologists,  chem- 

ists, chemical  engineers,  cost  experts,  credit  managers, 
dentists,  draftsmen,  editors  and  journalists,  electrical 
engineers,  executives,  general  managers,  household- 
economy  experts,  industrial  engineers,  lawyers,  li- 

brarians, mechanical  engineers,  metallurgists,  mining 
engineers,  nurses,  office  managers,  pharmacists,  physi- 

cians and  surgeons,  production  managers,  purchasing 
agents,  real-estate  and  insurance  workers,  refrigerating 
engineers,  safety  engineers,  sales  managers  and  sales- 

men, secretaries  and  correspondents,  social,  civil  and  re- 
ligious workers,  superintendents,  surveyors,  teachers, 

traffic  managers,  works  managers  and  inexperienced 
college  graduates. 

The  employer  should  get  in  touch  with  the  office  of 
the  federal  director  in  his  state  or  write  direct  to  either 
the  New  York  or  Chicago  zone  offices.  It  is  important 
that  complete  and  specific  details  be  given  of  the  posi- 

tion to  be  filled,  together  with  the  maximum  and  min- 
imum salary  he  will  pay.  These  details  are  regarded  as 

confidential  by  the  Government  and  are  withheld  from 

the  applicant. 
Once  introduced  to  each  other  the  employer  and  ap- 

plicant are  left  to  work  out  details.  Often  a  number  of 
applicants  with  equally  good  qualifications  are  referred 
to  the  same  employer  in  order  that  he  may  decide  for 
himself  on  the  basis  of  their  personalities. 

The  New  York  and  Chicago  zone  offices  are  now  plac- 
ing men  at  salaries  ranging  from  $1000  to  $15,000. 
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Disability   Under   the   Compensation   Acts — I 
By  CHESLA  C.  SHERLOCK 

Do  you  know  what  constitutes  "disability"  or 
"incapacity  for  work"  under  the  Workmen's  Com- 

pensation Acts?  Or  how  long  a  workman  should 
be  paid  for  temporary  disability?  The  statutes 
of  the  various  states  differ  somewhat  on  these 
points,  of  course,  but  the  general  principles  are 
the  same.  The  discussion  of  temporary  disability 
in  this  article  throws  a  good  deal  of  light  on  the 
probable  interpretations  of  the  courts  which, 
after  all  is  said,  have  the  greatest  interest  for 
employer  and  workman.  Coming  articles  deal 
tvith  other  forms  of  disability. 

ACCORDING  to  the  workmen's  compensation  acts 
t-\  the  employer  is  bound  to  pay  compensation  to 

-A-  -*-  workmen  for  "disability"  or  "incapacity  for 
work,"  provided  such  disability  or  incapacity  is  the  re- 

sult of  an  accidental  injury  arising  out  of  and  in  the 
course  of  the  employment. 

The  statutes  very  generally  recognize  that  there  are 
several  degrees  of  disability  and  proceed  to  define  them, 
outlining  in  each  case  the  measure  of  the  compensation 

which  the  employer  shall  pay  in  case  the  workman  sus- 
tains such  disability. 

As  to  what  constitutes  compensable  disability  and  as 
to  what  injuries  are  to  fall  within  the  limited  classes 
mentioned  by  the  statutes  there  is  considerable  dispute. 
Only  by  an  examination  of  the  cases  decided  by  the 
courts  bearing  on  this  point  can  we  find  any  light  as 

to  just  what  is  meant  by  the  legislative  phrases  men- 
tioned above. 

Disability  is  generally  divided  into:  (1)  Temporary, 

(2)  partial  and  (3)  permanent.  The  best  general  defi- 
nition of  these  classes  that  can  be  given  is  to  say  that 

each  class  means  just  what  the  words  given  above  sig- 
nify. There  is  no  difficulty  in  saying  that  a  temporary 

disability  is  one  which  is  merely  for  the  time  being; 
but  to  attempt  to  classify  a  given  injury  such  as  may 
arise  in  practical  experience  is  an  entirely  different 
matter. 

The  reason  for  this  is  that  two  workmen  may  sus- 
tain an  identical  injury,  but  it  will  affect  them  differ- 

ently. One  man  may  be  suffering  only  from  a  temporary 
disability  and  have  his  full  earning  power  restored 
within  the  course  of  a  few  weeks,  while  the  other,  by 
nature  of  his  previous  condition  of  health,  may  have  his 
suffering  prolonged  indefinitely  and  may  never  recover 
the  earning  power  he  enjoyed  prior  to  his  injury. 

The  final  analysis  rests  of  course  with  the  courts,  but 
it  is  really  becoming  the  practice  to  rest  the  matter 
largely  with  the  opinion  of  competent  medical  men.  In 
a  given  case  where  it  is  doubtful  whether  the  injury 

is  temporary  or  permanent,  and  it  is  desired  to  adjudi- 
cate the  workman's  compensation  rights,  the  final  de- 

cision will  rest  largely  on  the  opinion  of  medical  ex- 
perts familiar  with  the  injury  in  question. 

The  statutes  have  said  in  most  instances  just  what 
the  measure  of  compensation  shall  be  for  a  temporary 
disability,  and  these  statutory  allowances  are  based  on 

what  is  assumed  to  be  a  reasonable  time  for  all  in- 
juries of  such  a  nature  to  be  completely  restored.  But 

the  statutes  go  further  in  many  instances  and  spe- 
cifically limit  the  amount  of  compensation  which  shall  be 

paid  for  certain  schedule  injuries. 
For  instance,  the  statutes  say  that  if  a  workman  loses 

a  foot  he  shall  receive  a  certain  amount  of  com- 
pensation extending  over  a  certain  period  of  weeks.  Let 

us  say  that  the  law  allows  the  workman  50  weeks'  com- 
pensation for  the  loss  of  a  foot.  If  the  foot  has  been 

completely  severed  by  the  accident  or  has  been  ampu- 
tated the  workman  should  be  able  to  resume  normal 

employment  within  the  period  mentioned.  Suppose, 
however,  that  he  has  not  had  his  foot  amputated,  but 
has  lost  the  entire  use  of  it.  It  is  the  practice  under 
such  cases  to  award  him  compensation  for  the  loss  of 
the  foot,  50  weeks  as  we  have  put  it.  In  the  course  of 
time  the  50  weeks  are  up  and  the  workman  is  still 
unable  to  return  to  his  employment.  His  foot  is  still 
useless  and  always  will  be,  but  in  addition  it  causes  him 
such  pain  and  suffering  that  he  cannot  ignore  it  as  he 
would  an  artificial  foot.  He  is  unable  to  walk  on  it  be- 

cause he  has  lost  control  of  his  muscles  and  it  trips 
him.  Just  what  is  the  measure  of  the  disability  of  this man? 

It  is  not  possible  to  go  into  all  the  perplexing  situa- 
tions which  are  arising  in  industrial  employment  every 

day,  but  it  is  hoped  that  this  discussion  may  serve  to 
express  the  law  in  such  a  way  that  much  of  the  doubt 
of  the  past  concerning  disability  will  be  removed. 

Meaning  of  Disability 

Disability  does  not  necessarily  mean  loss  of  earning 
power.  It  may  mean  more  than  that,  and  very  often 
does.  Disability  means  something  more  than  loss  of 
earning  power,  for  a  man  may  receive  an  injury  and 
still  be  entitled  to  compensation.  The  mere  fact  that 
he  is  able  to  continue  at  his  work  and  draw  his  wages 
is  not  the  controlling  factor,  but  it  may  be  in  the  case 
of  temporary  disability,  and  it  may  not. 

If  a  workman  suffers  an  ordinary  temporary  dis- 
ability so  that  he  is  unable  to  resume  his  work  for  two 

weeks,  but  has  apparently  received  no  injury  other  than 
a  bad  shaking  up  or  bruising,  his  loss  of  earning  power 
is  the  controlling  factor  in  his  right  to  compensation. 

However,  if  the  workman  loses  one  of  his  fingers  and 
has  it  bandaged  up  and  returns  to  work  in  two  days 
perfectly  able  to  go  on  with  his  work  his  compensation 
cannot  be  denied  him,  because  loss  of  earning  power  is 
not  the  controlling  factor  in  his  right  to  compensation. 
He  has  received  a  permanent  injury  which  the  law 

deems  to  have  impaired  his  efficiency  in  a  certain  meas- 
ure and  the  law  awards  him  a  certain  scheduled  amount 

of  compensation  for  the  loss  of  his  finger.  The  workman, 
in  such  a  CF-se,  may  actually  lose  no  wages  whatever  but 
still  be  entitled  to  draw  his  compensation. 

The  proper  distinction  then  between  disabilities  aris- 
ing in  industrial  employment  is  very  necessary  to  em- 

ployers, for  it  may  mean  a  saving  of  money  to  them. 
Compensation  should  be  paid  when  due,  but  it  should 
be  withheld  when  not  due.    To  place  one  injury  in  the 
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wrong  class  may  benefit  the  worker  and  harm  the  em- 
ployer and  it  may  harm  the  worker  and  benefit  the 

employer. 
While  loss  of  earning  power  is  not  a  controlling  factor 

it  is  certain  that  some  impairment  of  the  worker's  effi- 
ciency must  exist  if  compensation  is  to  be  payable.  An 

injury  which  causes  no  loss  of  earning  power  and  which 
in  no  way  impairs  the  efficiency  of  the  workman  in  his 
employment  is  not  a  compensable  injury  within  the 
meaning  of  the  compensation  acts. 

In  arriving  at  the  question  of  whether  disability  ex- 
ists a  long  line  of  decisions  holds  that  the  rating  is  to 

be  made  on  the  basis  of  the  employment  in  which  the 
workman  was  engaged  at  the  time  of  his  injury.  He 

may  still  be  able  to  carry  on  his  duties  in  that  employ- 
ment without  any  impairment  of  efficiency  and  not  be 

entitled  to  compensation  unless  he  suffered  a  schedule 

injury,  while  in  another  employment  he  would  be  hope- 
lessly inefficient. 

It  is  impossible  to  hold  employers  for  problematical 
impairment  or  to  attempt  to  base  a  disability  rating 
upon  any  other  than  the  employment  in  which  the  man 
was  at  the  time  of  his  injury.  Thus,  to  say  that  a 
machinist  should  have  compensation  for  an  injury  which 
impaired  his  efficiency  as  a  farmer,  clerk  or  salesman 
would  be  manifestly  unfair.  He  can  obtain  compensa- 

tion only  on  the  basis  of  his  disability  as  a  machinist 

unless  he  has  suffered  a  schedule  injury,  which  is  en- 
tirely out  of  the  hands  of  others  than  the  legislative 

authority  to  determine. 

Entitled  to  Full  Compensation 

However,  if  the  machinist  suffers  a  total  disability 
as  a  machinist  he  is  entitled  to  full  compensation  as 
allowed  by  the  statute  regardless  of  the  fact  that  he 
might  still  have  earning  power  in  other  occupations  and 
might  even  make  more  money  in  such  other  occupation 
than  he  did  as  a  machinist. 

Many  of  the  acts  use  the  expression  "incapacity  for 
work"  in  this  connection.  A  dispute  has  arisen  as  to 
just  what  the  expression  includes.  Does  it  include  in- 

ability to  find  work  to  do,  as  well  as  inability  to  do  such 
work  as  the  workman  was  accustomed  to  do  prior  to 
his  injury? 

In  England  it  was  said  that  the  inability  of  a  work- 
man to  walk  to  his  work  amounted  to  total  incapacity 

and  that  he  was  entitled  to  compensation.  In  Massa- 
chusetts it  was  said  that  inability  to  obtain  work  re- 

sulting directly  from  the  injury  causing  the  incapacity 

was  an  "incapacity  for  work"  within  the  meaning  of 
the  statute,  while  a  like  inability  arising  from  another 
cause,  such  as  an  altered  condition  in  the  labor  market, 
would  not  be.  In  one  case  a  workman  lost  an  arm,  and 
it  was  held  that  he  was  entitled  to  compensation  until 
he  was  able  to  obtain  employment  again,  although  he 
had  during  a  portion  of  the  time  been  physically  able 
to  work  but  could  obtain  no  employment  because  one- 
armed  men  were  not  wanted. 

The  attitude  taken  by  the  courts  is  well  expressed  in 
the  opinion  of  Cozens-Hardy,  a  British  authority  of  in- 

ternational reputation:  "The  question  which  the  judge 
put  to  himself  appears  to  have  been :  Was  the  man  able 
to  earn  the  same  wages  that  he  was  before  the  acci- 

dent ?  I  do  not  think  that  was  the  right  question.  The 
Question  should  have  been :   Is  he  hampered  in  the  labor 

market  by  reason  of  the  accident?  Is  he  not  less  likely 
to  secure  employment?  If  he  is  it  would  not  be  right 
to  disentitle  him  from  ever  saying  that  his  capacity 

was  diminished  by  reason  of  the  accident." 
Very  often  workmen,  especially  those  working  with 

machinery,  receive  injuries  which  affect  their  muscular 
capacity  and  also  cause  mental  pain  and  suffering.  The 
muscular  effects  may  be  actually  cured  before  their 
mental  effects  have  been  removed.  If  a  man  is  able  to 

return  to  work,  so  far  as  muscular  capacity  is  con- 
cerned, but  still  believes  that  he  is  unable  to  work,  a 

very  nice  question  as  to  the  duration  of  the  disability 
arises. 

Mental  Effects  of  Injuries 

The  shock  to  the  mental  state  of  the  man  may  amount 
to  nervousness  and  fear — fear  of  the  work  which  caused 
his  injury.  Until  he  is  restored  to  his  full  vigor,  both 
physical  and  mental,  can  he  be  said  to  have  recovered 
from  the  effects  of  his  injury? 

Another  quotation  from  Cozens-Hardy:  "The  effects 
of  an  accident  are  at  least  twofold :  They  may  be  merely 

muscular  effects — they  almost  always  must  include  mus- 
cular effects — and  there  may  also  be,  and  very  fre- 

quently are,  effects  which  you  may  call  mental,  or 
nervous,  or  hysterical.  I  cannot  for  the  moment  think 
which  is  the  proper  word  to  u.se  in  respect  to  them. 
The  effects  of  this  second  class  as  a  rule  arise  as  di- 

rectly from  the  accident  which  the  workman  suffered 
as  the  muscular  effects  do,  and  it  seems  to  me  entirely 

a  fallacy  to  say  that  a  man's  right  to  compensation 
ceases  when  the  muscular  mischief  is  ended  but  the 

nervous  or  hysterical  effects  still  remain." 
The  Massachusetts  court  has  even  gone  so  far  as 

to  say  that  the  mere  fact  that  a  workman  by  the  ex- 
ercise of  sufficient  will  power  could  have  overthrown 

the  effects  of  his  nervousness  and  returned  to  work 

is  not  sufficient  to  deprive  him  of  his  right  to  com- 

pensation. 
The  question  of  whether  such  a  distinction  as  is  noted 

in  the  jurisdictions  where  the  compensation  is  payable 

for  "incapacity  for  work"  would  obtain  in  the  juris- 
dictions where  it  is  payable  for  "disability"  naturally 

remains  in  some  doubt,  but  the  general  assumption  is 
that  the  two  terms  amount  to  the  same  thing  and  that 
such  distinctions  would  obtain  everywhere. 

With  these  general  considerations  in  mind  we  can 
now  proceed  to  a  discussion  of  the  subject  matter  a 
little  more  intelligently. 

Duration  of  Temporary  Disability 

In  the  case  of  temporary  disability  it  is  impossible 
to  give  a  legal  definition  which  will  cover  all  of  the 
states  in  which  compensation  is  in  force.  Such  defini- 

tions are  found  in  the  respective  acts.  It  is  possible  to 
give  one,  however,  which  expresses  in  general  terms 
the  legal  significance  of  the  term. 

In  New  Jersey  it  was  said  that  temporary  disability, 

as  distinguished  from  permanent  disability,  is  a  condi- 
tion that  exists  until  the  injured  workman  is  as  far 

restored  as  the  permanent  character  of  the  injuries 
will  permit. 

The  acts  provide  that  so  long  as  the  workman  suffers 

from  temporary  disability  he  shall  be  compensated  ac- 

cording to  a  certain  percentage  of  his  "average  weekly 
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wages,"  as  set  out  by  the  acts,  not  to  exceed  a  certain 
number  of  weeks.  This  figure  is  generally  placed 
at  300  weeks.  It  is  deemed  that  a  man  suffering 
from  temporary  disability  should  have  recovered  his 
normal  usefulness  within  that  time. 

This  very  often  comes  within  100  weeks  of  the  amount 
of  compensation  granted  for  a  permanent  disability. 
Employers  are  frequently  unable  to  understand  why 
the  acts  should  allow  nearly  as  much  compensation  for 
temporary  disability  as  they  do  for  permanent  dis- 

ability. The  reason  for  this  can  best  be  shown  by  an 
example  taken  from  an  actual  case. 

Some  Permanent  Injuries 

A  workman  received  what  was  called  a  temporary 
disability  under  the  law,  but  his  injuries  were  perma- 

nent in  some  respects.  In  addition  to  the  temporary 
disability  he  suffered  as  a  result  of  the  injury  the  fol- 

lowing permanent  injuries:  (1)  A  fracture  and  dislo- 
cation of  the  right  wrist,  resulting  in  an  enlargement 

which  interfered  with  the  use  of  the  wrist  and  hand; 
(2)  a  fracture  of  the  small  toe  of  the  right  foot,  which 
caused  it  to  protrude  in  an  unnatural  manner  and 
caused  the  workman  considerable  annoyance;  (3)  a 
fracture  of  the  pelvic  bone  which  shortened  one  leg, 
making  the  workman  permanently  lame,  caused  annoy- 

ance and  occasional  pain  and  interfered  with  his  ability 
to  carry  on  his  work. 

Because  it  was  shown  that  the  workman  had  been 

able  to  resume  his  former  employment  in  spite  of  these 
permanent  injuries  and  receive  his  former  wages  the 

trial  court  granted  compensation  only  for  the  temporary 
disability;  that  is,  for  the  time  he  lost  from  his  work. 
The  supreme  court  of  New  Jersey,  however,  held  that 
this  finding  which  refused  to  grant  a  reward  for  the 
permanent  disability  was  erroneous. 

Experience  of  Authorities 

Unquestionably  a  man  so  injured  is  entitled  to  more 
compensation  than  his  mere  temporary  loss  of  time 
would  allow  him.  The  long  period  of  time  allowed 
under  the  acts  is  for  the  purpose  of  taking  care  of  work- 

men who  receive  injuries  which  require  some  time  to 
heal,  and  the  experience  of  the  authorities  is  that  the 
great  mass  of  disabilities  will  be  restored  if  given  a 
sufficient  length  of  time.  If  a  man  drags  through  sev- 

eral hundred  weeks  and  still  fails  to  recover  his  use- 
fulness his  injuries,  which  at  first  appeared  to  be  tem- 
porary, may  be  found  to  have  acquired  a  permanent 

character  and  an  adjudication  so  made. 
But  it  is  seldom  found  that  a  workman  who  has  re- 

ceived compensation  for  a  long  period  as  suffering 
from  temporary  disability  can,  upon  a  finding  that  his 
injuries  are  permanent,  recover  the  full  amount  of  com- 

pensation allowed  for  permanent  disability.  The  amount 
of  compensation  he  has  received  when  his  temporary 
disability  took  place  is  deducted  from  the  statutory 
amount  allowed  for  permanent  disability. 

A  man  may  be  technically  entitled  to  compensation 
for  temporary  disability  and  for  permanent  disability 
at  the  same  time,  but  he  is  not  generally  allowed  to 
recover  for  both  of  them  separately  and  independently. 
Such  payments  are  deemed  to  run  concurrently,  he 
receiving  compensation  for  the  greatest  length  of  time 
which  the  statute  allows  him  for  his  injuries. 

While  this  is  sometimes  not  true,  due  to  statutory 
enactment  or  judicial  construction,  in  the  main  it  ex- 

presses the  rights  and  liabilities  of  the  parties. 
Temporary  disability  commences  from  the  time  the 

workman  is  incapacitated  from  work  and  extends  until 
such  time  as  he  is  restored  to  usefulness  and  earning 
power.  It  may  even  extend  to  greater  lengths.  It  has 
been  held  in  some  states  that  it  extends  to  the  time 
that  the  workman  is  able  to  obtain  employment,  pro- 

vided his  inability  to  secure  it  is  due  to  the  injury. 
But  the  period  of  temporary  disability  will  not  be 

prolonged  through  any  fault  on  the  part  of  the  injured 
workman  himself.  If  the  man  receives  an  injury  to 
his  leg,  for  instance,  and  is  prevented  from  recovering 
his  normal  earning  power  and  employment  because  of 
his  failure  to  properly  exercise  such  leg  then  there  is 
no  legal  justification  for  prolonging  the  compensation 
payments.     The  California  commission  has  so  held. 

Prolongation  of  Disability 

This  prolongation  of  disability  is  very  frequently 
the  case  with  workmen.  They  find  it  easier  to  receive 
compensation  than  to  work,  and  they  prefer,  for  reasons 
unto  themselves,  to  prolong  the  period  of  payment  just 
as  long  as  possible.  They  know  that  when  they  return 
to  work,  having  suffered  no  impairment  of  efficiency, 
their  compensation  will  cease. 

Malingering  is  not  a  compensable  disability  under 
the  acts,  and  as  soon  as  the  workman  commences  to 
feign  disability  it  is  proper  to  cease  the  payment  of 
compensation.  This  difl^culty  is  more  frequent  in  tem- 

porary disability  cases  than  in  any  other. 
However,  if  a  workman  is  suffering  from  neuras- 

thenia, a  state  of  mind  which  has  arisen  out  of  his 
injuries,  and,  while  able  to  return  to  work,  honestly  be- 

lieves that  he  is  incapable  of  working  there  is  no  justi- 
fication in  stopping  the  payment  of  compensation. 

Malingering  and  neurasthenia  are  the  two  extremes 
of  the  normal  difficulty  with  injured  workmen  in  get- 

ting them  to  return  to  work  after  suffering  from  tem- 
porary disability.  In  the  first  case  there  are  no  methods 

too  harsh  to  compel  a  workman  to  return  to  work.  The 
employer  is  justified  in  stopping  all  payments  when 
such  a  case  exists. 

But  in  neurasthenic  cases  the  situation  is  vastly  dif- 
ferent. The  workman  is  still  suffering  from  a  disability 

arising  out  of  the  injury,  a  nervous  shock  which  has 
affected  him  quite  as  much  as  the  loss  of  a  member. 
He  is  entitled  to  compensation  until  he  can  be  brought 
back  to  the  normal  usefulness  of  his  mind,  for  he  is 
still  suffering  from  a  compensable  disability  under  the 
law.  He  is  also  an  object  of  pity,  for  there  is  nothing 
more  pathetic  than  a  true  sufferer  of  neurasthenia. 
Such  cases  should  be  handled  only  by  the  most  com- 

petent medical  men,  and  no  efforts  of  coercion  or  force 

tending  to  induce  him  to  return  to  work,  as  are  justi- 
fiable with  malingerers,  should  be  practiced,  as  the 

probability  is  that  the  period  of  disability  will  be  in- 
creased rather  than  diminished. 

There  is  another  situation  arising  in  cases  of  tem- 
porary disability  closely  akin  to  malingering.  It  is  what 

the  Germans  called  "compensation  hysteria;"  that  is, 
a  desire  for  compensation.  The  workman  feigns  injury 

as  well  as  disability  in  the  hope  of  recovering  compensa- 
tion.    The  less  said  of  this  the  better. 
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The  mere  fact  that  the  injured  member  is  sensitive 
or  tender  will  not  prolong  the  period  of  compensable 
disability.  The  Wisconsin  commission  has  pointed  out 
the  fact  that  a  workman  must  return  to  work  even  at 
the  cost  of  inconvenience  to  himself  or  that  his  period 
of  disability  will  be  deemed  to  be  at  an  end. 

Compensation  is  not  payable  for  further  periods  when 
it  is  shown  that  by  the  mere  use  of  injured  members  the 
workman  would  be  able  to  resume  his  employment.  It  is 
natural  that  even  after  the  member  has  completely 
healed  there  should  be  some  soreness  and  stiffness  in 
it,  but  the  employer  cannot  be  held  for  compensation 
for  mere  inconvenience  or  pain.  The  man  may  actually 
be  put  to  great  inconvenience  for  a  few  days,  but  if  his 
injuries  have  actually  mended  then  it  is  proper  to  dis- 

continue pajonents  if  he  refuses  to  return  to  work. 

What  These  Examples  Show 

These  examples  only  go  to  show  the  need  of  each 
case  being  determined  and  governed  according  to  the 
circumstances  immediately  surrounding  it.  If  a  man 

is  unable  to  work  he  is  suffering  from  "disability"  or 
"incapacity  for  work."  If  he  will  be  able  to  return  to 
work  within  a  course  of  time  then  he  is  suffering  only 
from  temporary  disability,  unless  his  injuries  have 
been  permanent  in  character,  such  as  the  loss  of  a  finger 
or  hand. 

Where  there  is  a  true  temporary  disability  the  em- 

ployer's liability  dates  from  the  time  of  the  accident 
to  the  time  the  workman  is  restored  to  normal  useful- 

ness. The  loss  of  earning  power  may  be  said  to  gov- 
ern largely  cases  of  this  nature. 

If  the  injury  has  been  permanent  in  character,  but 
the  disability  or  incapacity  from  work  only  temporary 
in  time,  then  the  loss  of  earning  power  is  not  the  con- 

trolling feature  of  the  case,  but  the  impairment  of  the 

workman's  efficiency  in  the  employment  is  the  con- 
trolling feature,  and  the  employer's  liability  will  be 

based  upon  the  schedules  contained  in  the  law. 
It  is  hard  to  draw  the  distinction  for  the  reason  that 

few  injuries  received  by  workmen  are  clear  cut  in  their 
application  to  the  disability  classes,  but  nearly  always 
embrace  one  or  two  or  all  of  them  at  some  time  in  the 
history  of  the  case. 

Tool  Grinding 
By  B.  L.  Van  Schaick 

In  the  old  days  when  a  foreman  was  a  foreman 

because  he  was  the  most  skilled  worker  in  the  depart- 
ment every  man  was  allowed  to  go  to  a  stone  and 

grind  or  set  his  own  tools.  Then  too  every  man  was  a 
real  mechanic,  stayed  on  the  job  for  years  and  knew 

the  "why"  as  well  as  the  "how"  of  his  work.  The 
cribs  were  small,  the  tools  comparatively  simple,  the 
various  grades  of  high-speed  and  carbon  steel  unknown 
and  the  quantity  production  and  accuracy  of  work  de- 

manded today  undreamed  of. 
Under  present  conditions,  with  workers  trained  for 

certain  operations  only,  and  with  a  multitude  of  differ- 
ing grades  of  steel,  small  tolerances  and  high-speed 

production,  the  more  the  grinding  wheels  are  centralized 
the  better  the  general  results  will  be.  The  location 

of  all  tool-grinding  apparatus  in  one  or  more  main- 
tenance cribs  will  reduce  the  percentage  of  rejections. 

lengthen  the  life  of  the  tools  and  increase  production. 
When  a  productive  worker  goes  to  a  stone  to  grind 
a  tool  he  not  only  loses  productive  time  and  allows 
his  own  machine  to  lie  idle  but  he  also  wastes  effort, 
for  he  cannot  grind  as  well  or  as  quickly  as  a  skilled 

tool-repair  man.  In  addition  to  the  time  lost  greater 
damage  is  often  done,  as  every  worker  has  his  own  ideas 
as  to  how  a  tool  should  be  ground  and  in  suiting  his 
personal  fancy  he  turns  out  a  tool  that  is  not  standard 

to  the  shop  nor  fitted  for  another  worker's  use. 
Proper  Grinding 

In  cutters  especially,  frequent  proper  grinding  pro- 
longs the  life  of  the  tool  and  increases  production. 

The  worker,  if  driven  for  production  or  working  on 
a  piece  basis,  is  apt  to  lose  sight  of  this  and  run  a 
slightly  dulled  tool  which  leaves  burs  and  slows  down 
the  work.  Cutters  should  always  be  ground  to  blue- 

print by  skilled  tool  men  in  order  to  obtain  stand- 
ardization of  product,  and  care  should  be  used  in 

selecting  the  proper  wheel  for  each  particular  job. 
The  use  of  an  improper  wheel  tends  to  burn  or  draw 
the  temper  from  the  thin  edge  of  almost  any  tool, 
and  grinding  wheels  therefore  should  be  soft  and  free 
cutting,  the  cut  always  light  and  never  forced.  If  the 
wheel  is  too  soft  its  rapid  wear  makes  it  difficult  to 
keep  the  cutter  a  true  cylinder  or  to  leave  a  sharp 
edge,  and  if  too  fine  the  wheel  is  apt  to  burn  the  work. 

Although  lathe  tools  seem  at  first  glance  to  be  less 
susceptible  to  centralization  the  reverse  is  usually  true. 
One  argument  against  individual  grinding  is  the  atti- 

tude of  the  workers  themselves.  Almost  anyone  who 
can  run  a  lathe  will  apply  for  a  job  as  a  toolmaker 
at  every  opportunity.  Give  a  man  a  lathe  job  for  a 
few  weeks  and  he  considers  it  a  slight  not  to  be  al- 

lowed to  design,  let  alone  grind,  his  own  tools. 

Reasons  for  Centralized  Grinding 

As  a  matter  of  fact  there  is  less  reason  for  allowing 

the  individual  grinding  of  lathe  tools  in  a  general  ma- 
chine shop  than  for  the  grinding  of  cutter  wheels. 

Lathe  tools  are  designed  by  a  skilled  tool  designer  for 

turning  out  a  special  part.  A  full  set  of  tools  is  de- 
signed to  complete  the  part,  and  even  though  they  may 

be  used  on  various  machines  the  parts  must  assemble 
properly.  Allow  a  worker  to  change  a  tool  by  grinding 
and  the  assembly  department  will  begin  to  have  its 
troubles,  as  the  process  inspectors  will  condemn  the 
goods.  Ordinary  common  sense  should  tell  us  that  the 
best  brains  are  selected  to  design  the  tool  in  the  first 
place,  and  that  if  the  worker  knew  better  he  would 

have  the  designer's  job. 
Another  reason  for  centralized  grinding  is  that  no 

lathe  tool  should  be  ground  without  a  print  or  gage 
if  standardization  is  to  be  maintained  and  it  is  not 

practicable  to  have  a  complete  set  of  tool  drawings 
available  for  every  operator. 
A  central  i;ool-maintenance  crib  will  also  develop 

valuable  records  as  to  the  comparative  life  of  different 
makes  of  tools  and  grades  of  steel.  A  tool  which  would 
be  scrapped  by  a  worker  is  reground  and  issued  as  a 
new  or  different  tjT)e  of  tool  by  the  skilled  toolmakers 
of  the  crib.  In  99  shops  out  of  100  a  centralization  of 
all  tool  maintenance  and  repair  will  prove  a  profitable 
investment. 
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IDEAS    WOM^  PRACTICAL  MEN^ 

A  Vise  for  Holding  Small  Screws 
By  Charles  H.  Willey 

This  simple  device  is  worth  adding  to  the  bench-vise 
attachments.     It  is  made  from  a  piece  of  i  x  1-in.  flat 
stock.     The  top  edge  of  the  wedge  must  be  made  nar- 

A  VISE  FOR  SCREWS 

row  enough  to  fit  the  slots  in  the  heads  of  the  screws, 
for  it  is  this  that  holds  them  from  turning. 

Making  25  5-In.  Sine  Bars 
By  John  Teckeer 

Recently  I  had  25  5-in.  sine  bars,  as  at  A,  Fig.  1,  to 
put  through  the  toolroom.  The  number  was  just  suffi- 

cient to  appear  worthy  of  specials  and  not  great  enough 
to  warrant  them.  Thinking  the  job  and  method  used 
may  be  ol  interest  and  possibly  some  benefit  to  your 

readers  my  solution  ir,  here  given  in  detail,  designat- 
ing the  time  on  such  articles  as  tools,  operations,  etc., 

and  disregarding  the  time  on  operations  that  were  not 
a  factor  in  deciding  any  special  requirements.  Also 
bear  in  mind  this  job  was  done  in  the  toolroom  ol  a  con- 

tract shop,  where  there  is  no  repetition  work  to  any 

extent,  and  all  jobs  move  at  toolmaker's  speed,  which, 
to  say  the  least,  is  variable. 

The  advantage  of  checking  each  operation  cost  with 

and  without  specials  rather  than  comparing  the  aggre- 
gate figures  is  readily  apparent.  First  I  lay  out  the 

operations,  study  them  and  decide  on  probable  opera- 
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FIG.    1.      THE  SINE  BAR  AND  THE  TOOLS 

tions  wherein  time  can  be  saved  and  quality  improved, 
as  shown  in  Fig.  2.  Those  that  appear  worthy  of 
specials  I  bracket  and  roughly  sketch  the  suggestion 
in  mind. 

Using  this  as  a  key  I  develop  the  ideas  to  completion, 
and  set  down  on  comparative  sheets  the  results  in  time, 

labor  and  material  to  be  expended  both  with  and  with- 
out special  tools.  This,  with  impartial  judgment  of  the 

merits  of  each  method,  decides  the  operations  as  shown 
in  Fig.  3.     We  find  the  formed  cutter  and  fixture  for 

1— Cut  off. 

2 — ^hBpe  sides. 

3--Mill  to  length 

4— Mill  V. 

5— Mill   cle»ir«nce-alot  In  bottom  of  V ^ 
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lO — Burr  and   stamp. 

XI— Harden, 12 — Rough  grind. 
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13--Flnlsh  grind  wide  aides 

14--Fini3h  grind  narrow  aldea. 

15— Finish  grind  V. 

a^ 
16— Grind  holes. 

z±=^h 
18— Lap  top  and   bottoB 

19--Insp'3Ct. 

FIG.    2.      THE)  TENTATIVE   LAYOUT 
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grinding  the  narrow  sides  eliminated,  but  the  drill  jig 
and  the  fixture  for  grinding  the  Vs  are  warranted. 

These  two,  with  the  master  fixture,  the  necessity  for 

-which  cannot  be  questioned,  are  drawn  up  and  made  as 
shown  at  B,  C  and  D,  Fig.  1. 

Regarding  the  grinding  fixture,  the  holes  can  be 
ground  in  an  average  time  of  3  hours  for  each  bar,  and 
I  feel  that  a  description  of  its  construction  may  be  of 
interest. 

The  making  of  this  fixture  required  the  highest  de- 
gree of  skill,  as  the  distance  from  center  to  center  of 

the  holes,  and  from  the  centers  of  the  holes  to  the  sur- 
face a  (sketch  D,  Fig.  1),  was  held  practically  without 
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FIG.  3.     THE  COMPARATIVE  COST  SHEET 

tolerance.  Holding  the  master  to  these  limits  led  us 
to  assume  that  it  would  duplicate  itself  within  0.0002 
in.,  which  was  the  greatest  tolerance  permissible  on  the 
completed  sine  bars.  Cast  iron  was  used  for  the  fixture 
body  and  was  shaped  to  form. 

The  master  holes  were  buttoned  and  bored  to  i  in. 

•diameter,  leaving  0.005  to  finish  on  surface  o.  The 
distance  between  centers  was  made  as  nearly  perfect 
as  could  be  accomplished.  The  hardened  and  lapped 

bushings  were  then  inserted  and  finish-lapped  to  0.400 
in.  diameter.  The  bushings  were  indicated  for  paral- 

lelism, using  a  o-in.  radius  trammel,  and  held  within 
O.0005  in.  of  indicating  true.  This  on  the  bushing 
length  amounts  to  0.000025  in.  on  each  bushing,  or  a 
possible  collective  error  of  0.00005  in.  The  fixture  was 
then  ground  all  over  In  proper  relation  to  the  holes 
and  the  0.450-in.  dimension  finished  last. 

To  use  on  the  bench  lathe  a  plug  was  ground  and 
lapped  in  place,  as  shown  at  E,  Fig.  1,  to  0.400  in.  in 
diameter,  the  faceplate  being  put  on  afterward.  The 
fixture,  with  the  sine  bar  attached,  is  then  slipped  on 
the  peg  and  the  hole  is  ground.  Without  moving  the  sine 
bar  the  fixture  is  then  reversed  and  the  operation  com- 

pleted. The  finished  plugs  were  then  inserted  and  the 
job  was  ready  for  inspection. 

A  Special-Purpose  Tap 
By  a.  Kirby 

In  the  course  of  our  work  difficulty  was  experienced 
in  tapping  a  0.202  x  36  United  States  Standard  thread 
to  a  0.003  limit.  At  first  we  used  a  high  and  low 
thread  gage,  but  found  when  the  screws  were  assembled 
that  many  would  not  screw  down  tight,  but  slipped  as 

though  the  thread  was  stripped,  although  the  screws 
were  to  size  and  the  tapped  hole  passed  the  gages. 

On  investigation  it  was  found  that  the  holes  had  been 
drilled  too  large  or  the  tap  clogged,  and  there  was  only 
about  one-quarter  of  the  proper  depth  of  thread  inside 
the  hole,  so  we  discontinued  the  use  of  the  high  thread 

Slot'ic. 

A    SPKCIAL-PURPOSE   TAP 

gage,  and  used  in  its  place  a  high  plain-core  gage 
so  that  the  low  gage  was  to  go  in  and  the  high  core 
gage  not  go  in. 

Then  our  troubles  commenced.  We  tried  everj'  known 
means  to  stop  the  tap  from  clogging  (we  were  tapping 
soft  brass) ;  we  tried  tapping  them  dry  and  we  tried 
various  kinds  of  lubricant,  but  it  was  of  no  avail. 

As  an  experiment  I  had  a  tap  made  with  only  two 
llutes  of  standard  depth  and  width,  and,  with  a  iV 
rubber  wheel  ground  a  flute  in  each  land  about  0.010 
in.  deeper  than  the  bottom  of  the  thread. 

This  ended  our  trouble.  The  land  being  wide  had  a 
steadying  effect  on  the  tap  and  the  narrow  flutes  ground 
in  each  land  broke  up  the  chips.  Whenever  I  have  fine 
threads  to  tap  in  soft  metals,  especially  where  close 
limits  are  required,  I  now  use  this  style  of  tap  with 
satisfactory  results. 

The  Graphical  Solution  for  Clearance 
Angle  of  Form-Ground  Thread  Tools 

By  S.  C.  Buss 

A  problem  often  encountered  in  the  design  of  form- 
ground  thread  tools  of  the  type  shown  in  Fig.  1  is  that 
of  determining  the  clearance  angle  C  necessary  in  order 
to  avoid  interference  of  the  tool  edge  e  with  the  surface 
of  the  thread  helix. 

<"l%(/lj»rf//?  Inches 

— _\— (dw)'   

-<''  at  root- in  Inches 

ClearonceA-xjie 
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Fiei  F1G2 
FIGS.   1   AXD  2       METHOD   OF   DETERMINING  CLEARANCH 

ANGLES  OX  THREAD  TOOLS 
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Referring  to  Fig.  1  let  d  equal  the  root  diameter  of 

the  thread  in  inches.    Let  I  equal  the  lead  of  the  thread 
in  inches. 

I 
Then  y a 

In  order  to  avoid  interference:  I. 

(^') 

X  tan  H 

equals  the  tangent  of  the  helix  angle  H. 

Let  T  be  the  angle  between  the  side  of  the  thread  and 
a  line  drawn  perpendicular  to  the  axis  of  the  screw.  Let 
X  be  the  value  of  the  angle  X  expressed  in  radians. 

(d <  b  tan  T. 
C 

tan  C 

jc   \  /c\  /tan  H\  _ 

KsinX)  \bl  \tan  f)  " <  tan  C,  and  when  the  angle  X  becomes  infinitely  small 
we  get  the  following  equation,  which  is  the  solution  of 
the  problem : 

tan  H         .  „  I 

From  Fig.  1  we  have:  IL   (^  +  b)  sin  X 

Dividing  I  by  II  we  get:  III    [^~)  [fj  [\ 

IV =  <  tan  C,  or 
tan  T  ~  "  """"  ̂ '  "'  d-  tan  T 

Fig.  2  shows  the  graphical  solution  of  equation  IV 
for  the  value  of  the  clearance  angle  C.  It  is  advisable 
to  make  the  clearance  angle  on  the  tool  slightly  larger 
than  C.  This  solution  is  correct  for  both  external  and 

internal  threading  tools.  In  using  it  for  internal- 
threading  tools  it  should  be  noted  that  d  is  the  root 
diameter  of  the  thread. 

Cutting  Threads  of  Unusual  Pitches 
By  Miles  C.  Smith 

In  the  jobbing  and  maintenance  shop  occasion  often 
arises  to  cut  a  thiead  of  so  uncommon  a  pitch  that  we 
have  no  lathe  equipped  to  handle  it.  Of  course  we  could 
make  a  new  gear  to  comply  with  the  requirements,  but 
an  easier  and  much  less  expensive  way  is  to  utilize 
the  taper  attachment  in  combination  with  an  offset  of 
the  tailstock.  In  this  way  we  may  set  our  lead  screw 
at  the  nearest  approach  to  the  lead  wanted  and  make 
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up  the  necessary  error,  at  the  same  time  cutting  a 
perfect  thread. 

This  method  is  no  doubt  familiar  to  those  of  the 
trade  who  are  widest  awake,  yet  I  have  never  found 
anyone  who  employed  a  formula  to  set  his  lathe  but 
set  it  by  trial,  so  I  will  give  a  formula  which  will  be 
found  to  be  absolutely  accurate  and  will  also  show  its 
derivation. 

Fig.    1    gives    the   center    lines    of   all   the   essential 

factors  with  the  taper  attachment  and  tailstock  in  both 
their  normal  positions  and  in  the  positions  they  take 
to  accomplish  our  purpose.  We  know  the  values  of  all 
except  X  deg.  and  y  in.  They  may  be  found  by  solving 
the   following  formula: 

The  cosine  of  the  angle  x  is  found  by  dividing  the 
number  of  threads  per  inch  required  by  the  number  of 
threads  per  inch  nearest  it  on  the  lead  screw.  From 
a  table  of  natural  angle  functions  or  by  laying  out  the 
triangle  we  find  x  in  degrees.  Then  taking  the  natural 
function  of  the  sine  of  x  deg.  and  multiplying  it  by 
the  length  of  the  work  in  inches  we  have  y,  or  the 
required  throw  of  the  tailstock  in  inches. 

Let  n  =;  Number  of  threads  to  the  inch  on  the  lead 
screw,  and 

n'  =  Number  of  threads  to  the  inch  required. 
Then  the  length  of  one  thread  on  the  lead  screw  would 

be  —  in.  and  the  length  of  one  thread  required  would 

be  ;  ,  in.    Now  if  we  take  the  small  right-angle  triangle 

in   Fig.   2  and   substitute   for  the   side   o,    —   and   for n 

the  side  c,  —,  and  solve  the  triangle  for  the  angle  x. 

we  have  cos  .  x  ==  -  =  ̂   =  — ,  two  values  we  know, 

c       1      n' 
Solving  this  will  give  us  the  natural  function  of  the 

angle  x  by  which  we  find  x  the  angle  necessary  for 
the  throw  of  the  taper  attachment  and  the  angle  the 
work  must  be  thrown  off  the  horizontal  to  accomplish 
the  desired  result. 

To  find  y  we  take  the  same  small  triangle,  and  for 
the  side  c  we  substitute  W  in.,  the  length  of  the  work, 
and  for  the  side  b  we  substitute  the  unknown  y  and 
solve  for  y,  letting  the  angle  x  remain  the  same  angle 
which  we  now  know  the  value   of   in   degrees.     Then 

Sin y 
^=       =   ii>.  which  gives  us  the  value  of  y  in c        w 

inches. 
This  may  seem  rather  complicated  for  the  average 

machinist,  but  when  we  consider  that  every  iiandbook 
has  a  table  of  natural-angle  functions  and  that  if  no 

handbook  be  available  it  is  but  a  few  moments'  work  to 
lay  out  the  two  triangles  with  square,  dividers  and 
protractor,  and  also  considering  the  time  saved  from  the 
old  cut-and-try  method,  it  will  be  found  to  be  well  worth 
while.  The  two  formulas  could  be  combined  and  one 
solution  would  give  the  throw  of  the  tailstock  from 
which  the  taper  angle  could  be  easily  found,  but  the 
two  simple  formulas  seem  to  me  to  be  the  most  useful. 
We  wish  to  cut  19  threads  per  inch  on  a  machine 

screw  which  measures  6i  in.  over  all.  Our  nearest  lead 
on  the  lathe  index  is  20  threads. 

In  this  case  n  =  20,  n'  =  19,  W  =  6i  in.  Cos. 
a;  ̂   ̂ 5  —  0.950;  from  which  a;  =  18  deg.  10  min. 
Now  taking  the  natural  sine  function  of  18  deg.  10  min. 
which  is  0.3118  and  substituting  again, 

0.3118  =  ̂ ;  2/  =  2.026  in.,  or  approximately  2^  in. 

Then  setting  our  taper  attachment  at  an  angle  of  18 

deg.   10  min.  and  throwing  ou>-  tailstock  over  2^   in. 
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great  importance  we  measure  the  screw  at  the  flanks 
of  the  thread  with  V-point  calipers.  This  we  call  the 

pitch  diameter,  expressed  P.  D.  The  P.  D.  of  a  full- 
sized  l-in.  bolt  is  0.6851  in.  This  we  call  the  basic 

diameter  for  this  thread.  In  general  practice  it  con- 
stitutes the  maximum  size  for  a  close-fitting  screw,  and 

in  some  instances  the  smallest  size  of  the  nut.  In 

other  instances,  the  smallest  nut  is  made  a  few  thou- 
sandths of  an  inch  larger  in  order  to  give  a  certain  de- 

gree of  looseness.  If  the  smallest  nut  is  made  to  this 
basic  size  then  this  figure  becomes  the  minimum  bound- 

ary of  the  nut  and  the  maximum  boundary  of  the  screw. 
Since  it  is  not  practicable  to  produce  screws  of  exact 

uniformity  it  is  customary  to  allow  a  certain  range  of 
variation.  The  range  of  variation  is  expressed  in  thou- 

sandths of  an  inch  of  tolerance.  For  instance,  for 

fairly  good  work  we  allow  a  range  of  two  and  one-half 
thousandths  of  an  inch,  usually  expressed  as  0.0025  in., 
and  sometimes  given  in  exact  size,  such  as  in  this  case 
would  be  0.6826  in.,  which  is  0.0025  in.  less  than  basic 
size,  0.6851  inch. 

The  Tolerance  of  Variation  in  Diameter 
OF  THE  Nut 

The  tolerance  of  variation  in  diameter  of  the  nut  in 
the  same  way  is  expressed  as  0.6851  in.  as  minimum  size 
plus  0.0025  in.  for  maximum  of  0.6876  in. ;  or  if  there 
is  to  be  a  neutral  zone  between  the  largest  screw  and 
the  smallest  nut  then  the  smallest  screw  may  be  any 

size  that  meets  the  requirements,  0.006  in.  being  a  cer- 
tain ordnance  practice  for  neutral  ground.  Then  the 

P.  D.  of  nut  becomes  0.6911  in.  for  minimum  to  0.6936 
in.  for  maximum,  the  tolerance  of  variation  of  product 
remaining  the  same,  0.0025  inch. 

In  the  old  practice  of  fitting  one  piece  to  another  or 
even  in  the  selective  fitting  it  was  a  comparatively  easy 
matter  to  keep  within  certain  boundaries  between  two 
pieces,  but  in  the  new  practice,  if  the  total  freedom  of 
play  between  two  parts  is  0.004  in.  and  the  minimum 
freedom  of  play  between  two  parts  is  0.001  in.,  we  will 
see  that  it  is  necessary  to  have  0.001  in.  for  the  neutral 
space  and  divide  up  the  other  0.003  in.  in  tolerance  in 
variation  in  the  sizes  of  the  two  component  parts  of 

the  screw-thread  fit.  If  the  tolerance  is  equally  divided 
between  the  two  parts  this  makes  a  total  variation  of 
0.0015  in.  that  will  be  tolerated  in  the  nut  and  0.0015 
in.  tolerated  in  the  screw. 

The  interchangeability  system  therefore  imposes  upon 
us  greater  precision  in  uniformity  of  production  in  order 
to  get  this  interchangeability;  but  notwithstanding  this 

important  handicap  the  advantages  of  the  interchange- 
ability  system  are  so  great  as  to  offset  the  disadvan- 

tages. In  fact  a  high  degree  of  interchangeability 
brings  a  reduction  in  cost  of  product  and  a  greater 
reliability. 

The  purpose  of  our  gaging  is  to  guide  us  in  manu- 
facturing these  parts  and  to  serve  as  a  means  for  finally 

inspecting  the  work  before  it  is  put  into  service,  for 
if  a  screw,  for  instance,  is  made  by  one  manufacturer 
or  department  and  sold  to  or  delivered  to  another  man- 

ufacturer or  department  the  screw  must  be  passed  on 
by  suitable  gages  to  determine  whether  or  not  it  comes 
within  specified  boundaries. 

The  form  of  the  United  States  Standard  thread,  orig- 
inally known  as  the  Sellers  Standard,  is  made  by  a  cut- 

ting tool  having  an  included  angle  of  60  deg.  This  tool 
is  truncated  or  flattened  off  at  the  end  to  an  extent  that 

amounts  to  one-eighth  of  its  travel  per  revolution.  The 
top  of  the  thread  has  a  similar  flat,  and  although  this 

describes  a  perfect  thread  it  is  well  known  that  a  per- 
fect thread  is  seldom  found  in  practice.  Therefore  it  is 

our  object  in  gaging  and  inspection  to  measure  not  only 
the  diameter  and  the  various  parts  of  the  screw,  but 
also  the  truth  of  the  helix  for  a  given  advancement  per 
revolution,  the  degree  of  departure  of  the  screw  thread 
from  the  specified  60  deg.  of  angle,  and  in  fact  each 
characteristic  on  which  its  form  and  reliability  depends. 

Threads  are  specified  as  having  a  lead  of  helix  ex- 
pressed by  the  number  of  threads  per  inch.  For  in- 

.stance,  a  f-in.  United  States  Standard  screw  has  10 
threads  per  inch.  It  is  essential  that  there  should  be 
as  nearly  as  may  be  exactly  that  number  of  threads  per 
inch.  If  we  count  off  10  threads  on  a  screw  and  find 
that  we  have  advanced  more  or  less  than  1  in.  we  say 
the  lead  is  not  true;  that  it  is  off  so  many  thousands  of 
an  inch. 

If  the  lead  of  a  2-in.  screw  is  off  more  than  0.003  in. 
or  0.004  in.  per  inch  of  length  of  engagement  it  is  un- 
suited  for  the  best  work,  for  when  screwed  into  its 
threaded  hole,  which  we  will  assume  is  accurate,  the 
threads  will  not  match;  consequently  if  they  are  ap- 

proximately the  same  size  the  two  may  not  screw  to- 
gether. But  let  us  assume  that  the  diameter  of  the  in- 

ner member  is  enough  smaller  than  standard  to  offset 
the  difference  in  lead ;  then  although  the  two  may  screw 
together  they  become  less  dependable  when  subjected 
to  stress  than  if  the  threads  of  the  two  component  parts 
matched  each  other,  for  it  is  obvious  that  there  would 
not  be  an  equal  distribution  of  the  stress  of  the  work 
on  the  various  threads  that  should  be  engaged. 

Determining  the  Roundness 

Thus  it  will  be  seen  that  we  not  only  have  to  consider 
the  diameter  but  the  lead,  and  in  addition  to  this  the 
form  of  the  thread ;  that  is,  the  form  as  shown  by  taking 
a  profile  that  shows  the  flats  of  the  angles  of  the  sides. 
Then,  since  the  helix  may  not  proceed  uniformly,  may 
stagger  forward,  producing  a  thread  which  is  known  as 
a  drunken  thread,  we  must  know  about  the  degree  of 
uniformity  of  this  advance. 

Besides  this  we  have  to  determine  the  roundness,  for 

die-cut  threads  are  frequently  out  of  round,  due  to  ex- 
cessive clearance  of  the  cutting  tools  and  inequality  of 

distance  between  the  two  pairs  of  cutting  edges  in  a 
die  having  four  cutting  edges. 
We  have  also  to  inspect  the  screw  for  character  of 

its  surface.  A  die-cut  thread,  especially  threads  of  10 
pitch  and  coarser,  may  be  very  rough  and  a  microscope 
may  show  its  surface  as  mountainous. 

Furthermore,  in  addition  to  the  measurements  and 
character  of  its  surface,  the  entire  surface,  including 
the  tops  and  sides  of  the  mountains,  may  be,  as  ex- 

pressed by  one  authority,  "like  a  plowed  field,"  as  a 
result  of  the  action  of  the  cutting  tools  which  instead 
of  cleanly  removing  the  metal  have  pushed  or  torn  out 
the  metal  as  if  pulled  out  by  the  roots.  This  analogj' 
of  course  is  not  perfect,  but  it  gives  a  fairly  true  con- 

ception of  the  character  of  the  surface,  especially  of  a 
screw  that  has  been  produced  by  a  single  passing  of 
the  die. 
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Although  some  screw-cutting  dies  are  designed  to 
supplement  the  cutting  process  by  a  burnishing  process 
which  levels  the  mountains  and  compresses  the  plowed- 
field  surface  the  fact  remains  that  nearly  all  screws  of 

pitches  coarser  than  10  or  12  per  inch  have  rough  sur- 
faces. 

It  is  customary  for  the  inspector  to  pass  on  surface 
characteristics  by  close  scrutiny.  If  it  appears  smooth 
the  screw  is  accepted,  and  if  it  is  unduly  rough  for  the 
service  for  which  the  screw  is  to  be  used  it  is  rejected. 

Deficiences  of  the  Usual  Gaging  Methods 

The  process  of  gaging  screws  by  the  use  of  ring 
gages  for  the  screw  and  the  plug  gage  for  the  threaded 
hole  is  far  from  satisfactory  for  many  reasons.  The 
best  practice  uses  at  least  two  gages  for  each  part.  In 
gaging  a  screw,  for  instance,  two  ring  gages  are  re- 

quired. One  is  the  upper  boundary  of  size  into  which 
the  screw  must  easily  turn  with  a  finger  fit,  the  other 
gage  is  the  lower  one  into  which  the  screw  must  not 
enter  more  than  one  or  two  threads,  according  to  the 
condition  of  the  gage  and  the  work. 

In  still  finer  practice  other  gages  are  used  to  deter- 
mine the  lead,  form  and  diameter  of  the  crest  and  root, 

but  in  all  such  gaging  processes  the  gage  merely  rides 
over  the  tops  of  the  mountains,  so  far  as  the  surface  is 
concerned,  and  the  extremes  of  the  irregular  helix,  so 
far  as  the  wabbling  of  the  lead  is  concerned.  Thus  ifc 
will  be  seen  that  even  with  the  best  practice  in  use  of 
the  ring  and  plug  gages  the  process  of  gaging  does  not 
give  a  true  indication  of  the  dependability  of  a  screw  as 
a  means  of  fastening. 

A  ring  gage  wHich  is  used  for  testing  screws  may 
become  deceptive  by  the  possibility  of  a  fine,  thin  chip 
becoming  lodged  at  some  invisible  point  in  the  valley  of 
the  thread.  For  instance,  if  this  is  a  no-go  gage,  and 
if  the  practice  of  the  plant  is  to  allow  a  screw  to  enter 

one  or  two  turns  into  the  no-go  gage  on  account  of  the 
wearing  of  the  gage,  a  screw  may  enter  until  it  encoun- 

ters a  chip  of  this  kind,  and  then  since  it  can  go  no 

farther  it  is  passed  as  acceptable  because  it  will  not  en- 
ter the  no-go  gage  beyond  a  specified  distance  for  that 

particular  gage. 
The  other  elements  of  uncertainty  readily  come  to  the 

mind  of  one  accustomed  to  precision  measurement,  and 
it  is  not  necessary  to  go  into  all  of  these  details. 

In  addition  to  the  ring  gages  we  have  the  adjustable 
caliper  in  the  form  of  the  regular  micrometer  and  the 
thread  mi/irometer,  and  the  fixed  calipers,  in  which  the 
points,  although  adjustable,  remain  fixed  so  far  as  the 
workman  is  concerned.  These  calipers,  whether  fixed 
or  adjustable,  give  the  diameter  of  the  thread,  usually 
measuring  it  on  the  flank,  but  this  diameter  does  not 
give  a  true  indication  of  the  roundness  of  the  screw. 
For  instance,  if  the  screw  is  die  cut  the  advance  of 
the  cutting  of  the  die  may  be  irregular,  so  that  although 
any  two  opposite  points  in  the  diameter  of  the  screw 
may  be  uniform  to  a  certain  measurement,  as  a  matter 
of  fact  the  screw  has  wabbled  in  passing  through  the  die 
So  that  it  has  a  series  of  longitudinal  flutes  or  waves  of 
more  or  less  amplitude. 

The  caliper  points  for  such  work  will  find  substan- 
tially a  uniform  diameter,  although  on  one  side  one 

point  may  be  resting  on  a  crest,  while  on  the  other  side 
of  the  work  the  other  point  may  be  in  a  valley. 

In  the  usual  methods  of  inspecting  there  is  also  to 
be  considered  the  personal  equation  of  the  inspector. 

We  speak  of  loose  fits  as  very  loose,  or  with  verj' 
little  shake,  or  still  closer  with  no  shake. 

Close  fits  are  designated  as  finger  fits  when  they  can 
be  turned  on  with  the  finger,  as  wringing  fits  when  they 
require  a  litle  greater  force,  and  as  wrench  fits  when 
they  require  more  force  than  can  be  exerted  by  the  hands 
without  the  aid  of  a  wrench. 

These  are  some  of  the  shop  terms  that  are  in  common 
use  between  men  who  are  skilled  in  the  work  of  making 
screw-thread  fits  of  a  dependable  kind.  They  were 
fairly  satisfactory  between  men  skilled  in  this  work,  but 
they  become  misleading  when  put  in  general  use. 

To  the  skilled  worker  they  meant  that  the  fit  for  two 
component  parts  of  a  screw-thread  fastening  that  were 
of  known  lead,  shape  of  thread  and  fineness  of  finish 
should  be  made  to  satisfy  this  tactile  test,  but  the  tactile 
test  leaves  the  science  of  screw-thread  gaging  in  a  most 
difficult  situation,  especially  with  the  modern,  advance 
in  which  specialization  has  so  divided  the  work  that  the 
various  parts  of  a  piece  of  mechanism  may  be  made  in 
different  cities.  A  screw,  for  instance,  may  be  made 
in  one  city  and  the  threaded  hole  into  which  it  fits  be 
made  in  another  city. 

When  we  realize  that  for  a  close  fit  the  total  allowance 
is  extremely  small  and  wholly  disappears  by  the  usual 
variation  in  machine  product  we  begin  to  see  the  diffi- 

cult situation  that  has  come  with  the  higher  develop- 
ment of  machine  construction,  and  we  see  that  this  tac- 

tile method,  which  depends  so  much  on  the  personal 
equation  of  the  individual  inspector,  leaves  the  pro- 

ducer always  in  doubt  as  to  what  will  be  acceptable, 

for  he  has  no  positive  indication  of  the  ruling  of  the- 
purchaser. 

Gages  Do  Not  Definitely  Determine  Shape  and 
Character  of  Thread 

What  has  been  said  thus  far  applies  merely  to  gaging- 
screws  that  are  known  to  be  correct  both  in  form  and 

finish  of  surface.  A  simple  plug  or  ring  gage  gives  no- 
indication  of  the  exact  form  of  a  thread.  In  fact  when 

these  gages  are  supplemented  by  others  cleared  at  the 
root  and  crest  we  are  still  in  doubt  as  to  the  form  of 

the  effective  surface.  With  this  important  eleiinent  un- 
measured our  gaging  system  is  incomplete  even  if  it 

were  satisfactory  in  other  respects. 
Thus  far  also  we  have  considered  the  two  component 

parts  of  a  screw-thread  fastening  as  if  made  of  material 
that  was  neither  elastic  nor  plastic.  If  this  were  true 
our  screw  threads  would  be  most  undependable,  but  since 

it  is  not  true,  and  since  the  threads  of  the  two  compo- 
nent parts  may  be  forced  together  under  wrench  or  sub- 

jected to  the  stress  of  work,  the  engaging  flanks  of  the 
threads  of  the  two  component  parts  are  gradually 
squeezed  into  fitting  surfaces.  The  stress  levels  the 
mountains  and  compresses  the  surface,  and  if  the  angles 
of  the  flanks  of  the  two  threads  are  not  similar  this 
stress  to  a  certain  degree  compresses  the  metal  into  a 

shape  that  gives  perhaps  a  nearly  perfect  form  of  con- 
tact. 

This  squeezing  changes  the  size  and  form  of  the 
thread  surface  and  hence  our  gages  cannot  indicate 
what  the  shape  and  diameter  of  the  screw  will  be  when 
these  mountains  have  been  leveled  and  the  plowed-field. 
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surface  compressed  bjr  the  action  of  the  working  ; 
Our  gaging  method  is  such  that  we  nmst  never  exert 
pressure  that  will  level  down  this  surface,  for  hy 
the  most  careful  use  the  gage  wears  oat  of  Aape 
it  is  considered  very  bad  practice  to  force  a  gage. 

Thus  it  will  be  seen  that  althoogh  we  nae  oar  great- 
est care  in  the  measurement  of  the  screw  titread  ax  it 

comes  from  the  machine  in  which  it  is  imdueed  oar 
gaging  system  makes  little  recognition  of  tlie  Aape, 
form  and  dimensi<Hi8  of  that  screw  after  it  has  been  pat 
under  its  working  stress.  It  must  be  remembered  that 
nearly  all  screws,  excepting  those  osed  for 
adjustment,  must  be  subjected  to  eonaideraUe 
service  and  that  the  end  and  aim  of  oar  gaging  sysleu 
should  be  to  determine  the  fitness  of  a  screw  for  its 
service. 

SClffiW-THKEAD    REQCIBEMEXTS    IN    ADfANCED 
Pbacikx 

The  advanconent  of  the  art  wfcicii  has  eome  ahoot 

-through  the  devekiiment  of  the  bicjcie;  Ae  jiitouinitHe 
and  the  airplane  has  i>arh>d  a  iniiit  in  «hiA  it  is  ab- 

solutely necessary  to  lanpert  moan  in  a  waj  that  will 
give  a  much  better  iitiritiHw  of  their  it  |ii  wlriiilil j 
Before  the  art  had  adiaaiad  to  the  point  lAere  tt  waa 
necessary  to  obtain  the  greatest  gluiiani  for  a 
weight  a  sinqder  qratem  of  gaging 
bat  now,  to  make  tte 
thread  sboold  be 
nesB  and 
be  done  with  fWi 

produced  in  the 
to  the  wuikiag 

It  seems  pnbaUe  ttat  «itt  the 
ments  in  Tnarhine 
ther  in  oar 

jeetion  lantern  to 
problems.    The  optical  iMthod  of 

orement  of  acrew  thn-ailB  by  tte  i 
paratas  and 
able  in  inapeetiv  ga«eB.  bat  ft 
oaed  f (V  the  jwrnrrtina  of  Ok 

The  taetilev  or 
give  OS  a 
even  with  a  variety  of 
pranmate  eone^tMB  of  Ae 

ca^car  types  of  gjigea  thqr  stiM 
practical  gages  in  the 
Oie  parojeetioa 
science  and  ahoold  be 
screw  threads  aad  the 

jeeting  the  pndaet  its 
on  the  simpler  foma  <tf  gagea  Oaa  ta 
Fw  insUnce.  Oe  first  and  lost  pieeea  of  a  lot  of 

cot  screws  shoold  be  tealed  ly  the  InlBm.    A 
of  dies,  attter  titroogh 
should  bedieeked  by  aeodiBg  a  asavie  aoev  to  the 
tern.     This,  aupiifaMMMtod  by 
tiie  final  product,  would  be  adBeieat  dhetk.  Cor  ft 
give  a  d^nite  knowledge  (tf  Oe  chancier  of  the  form, 
lead,  roundness,  etc 

Who  Was  the  Victim  of  This  Joke? 
By  H.  n.  Abxstsong 

In  the  days  of  my  aimrenticeship  in  the  otd  ■«««*<««» 
diop  tihere  were  times  that  the  boas  was  too  boiy  to 
find  work  that  was  soited  to  my  limited  ability  and 
on  soeh  orraiaonB  I  was  allowed  to  ramble  aroand  the 
shop  and  pidc  iq>  socfa  points  as  I  coold  on  my  own 
initiative.  Daring  one  soch  period  I  adted  the  r^airi 
if  he  had  a^r  thing  I  ooold  do.  His  rq^  was  i 
and  he  handed  me  a  heiagon^iead  bolt  aboot  li  in. 
in  diamrtifr  by  8  or  10  in.  long  with  the  reqoest  that 
I  get  it  hardeoed. 

Glad  of  Ae  oppertnnity  to  p^  a  Tint  to  the  Uadc- 
sraith  Aap  where  I.  like  the  duldren  in  the  poem, 

driighted  to  *^ee  the  flaming  forge  and  hear  the  btikmt 
to  that  cAect,  I  pat  on  my  hat 
the  belt,  diyurted. 

As  I  left  the  room  I  noticed  that  aevenl  of  the 

looking  in  my  direction  and  ia»igfc«iig_  faot 
I  did  not  <'<mnH't  tiieir  merriment  with  niy  nussioB — 
then.  Arriring  at  the  bladksmith  afaap  I  hooted  op  Oe 
faraBan.  shuaul  him  the  belt  aod  toU  Mm  ̂ at  was 
wasted.  He  directed  me  to  a  owhman  irt»  pecaided 

a  nice  hot  fire  and  to  him  I  took  the  belt  and 
Ae  oeder.     The  tdaikmniih  pot  tibe  belt  in  the  fire, 

oot,  while  I  nt  dam  «o  the 
edge  <rf  Ae  qoeaching  tid>  to  watch  tiie  ] 

Pretty  soon  I  noticed  that  the  visibfe  end  of  the 

of  Uoe  sMfce  was  bei^  thrown  eOL    I 
the  atteatioo  al  the  lilaifcaaiilh  to 

wUth  he  grabbed  the  bolt  with  his 
oitt  of  Ae  fire  wtet  there  was  left  of  it,  for  the 
entwhilebolt  had  been  made  of 

thewonfahe 
his 

<rf  palMbntiao  and  his  §tm  of  ] 
while  a  chil  crept  into  Ae  afiii|ihHf  mi  down  Ae 
back  of  av  oecfc  aa  I  tamed  aroand  to 

m 

ai  radii  of 
the  '^■»'  ""j  of  ohtaining  a 

point  for  Ae  eomvoas  wUA  is  nolfiiifiiUj  hard 
to  hold  Ae  neoBiBary  shaipneas  yet  at  the  same  time 

to  piuiMU  lines  Aat  can  be  ̂ ain|y  aeeo 
by  the  tracer.  Wheo  Ae 
a  drawing  Ae  tracer  auiiwtiiiMia  fiods  ft  hard  to  de- 
evhcr  ft  ami  wastes  vahiable  thoe  io  diauweiiog  the 
tnofale:  If  al  aoch  ndii  are  i^ed  in  wiA  fioe  bne 
oHKh  time  wiB  be  MMd  both  by  troeer  aaid  draft— n, 
for  no  "— f«*»  wil  be  aeeessazy  to  eipiiin  the  drawing- 



Forty  Million  Dollars 
Worth  of 

Machine  Tools  for  France! 

George  N.  Peek  of  the  Wiar  Industries 

Board,  writii^  under  the  date  of  Fehmary 
19,  says: 

"Wc  haire  a  cable  from  Mr.  Bamch 
indicating  that  tiie  French  government  is 
willing  to  allow  sales  to  Fren^  merchants 

fd  forty  million  dollars'  ̂ ivorth  of  machine 
tools  conditioned  upon  commercial  credits 
bong  arranged  tor  one  year. 

"Bjr  this  we  xmdcntstnd  that  it  is  the 
intmtion  that  individual  American  com- 

panies are  to  deal  directly  witii  the  indi- 
vidual French  companies  imder  the  same 

conditions  as  formerly  existed,  except  in- 

vdLving  dctotred  payments." 

I 
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Human  Interest  in  the  Shop 
IT  MAY  be  safely  said  that  the  main  concern  of  the 

machine-building  industry  is  economical  production, 
and  as  economical  production  depends  upon  several  fac- 

tors the  successful  manager  must  understand  and  appre- 
ciate them  all. 

Machine  equipment  and  manufacturing  methods  play 
an  important  part  in  economical  production.  But  with- 

out an  adequate  corps  of  trained  workers  the  best  ma- 
chine equipment  is  of  little  value. 

Proper  supervision  of  men  and  methods  and  enough 
system  to  keep  things  running  smoothly  but  not  to 
hinder,  as  is  too  often  the  case,  are  also  necessary  fac- 

tors in  the  successful  prosecution  of  any  business. 
We  have  been  devoting  our  attention  very  largely 

and  very  successfully  to  mechanical  methods  and  to 
systems  for  handling  the  routine  of  business.  We  have 
paid  less  attention  to  the  human  factor  and  to  the 
changing  trend  of  thought  along  these  lines. 

That  we  have  not  been  idle  is  shown  by  the  improved 
sanitary  conditions  of  our  shops,  in  the  attention  now 
being  paid  to  the  lighting,  heating  and  ventilation  of 
our  industrial  establishments.  We  also  have  laws  deal- 

ing with  accident  prevention  and  compensation.  These 
have  come  into  being  in  spite  of  opposition  in  some 
quarters,  but  no  one  would  now  wish  to  have  conditions 
cjhanged  back  to  old-time  conditions. 

'  Those  of  us  who  remember  washing  up  in  buckets  or 
rt>mmon  troughs  which  were  used  by  dozens  of  others 
would  probably  appreciate  the  modern  shop  washrooms 
more  than  does  the  present  generation.  But  few  of 
us  can  on  the  other  hand  appreciate  the  new  spirit,  or 
lack  of  it,  which  has  become  a  part  of  many  large 
manufacturing  in.stitutions.  We  have  subdivided  the 
shop  work  and  devised  ingenious  fixtures  to  enable  the 
employment  of  comparatively  untrained  men  and 
women.  But  in  so  doing  we  have  taken  much  of  the 
interest  out  of  the  work  and  often  made  it  monotonous. 

This  subdivision  of  work  is  due  to  our  careful  study 
of  production  methods,  and  it  has  come  to  stay.  We 
are  not  going  back  to  the  old  way,  for  the  new  is  in 
the  line  of  progress  and  is  better — or  can  be  made  so. 
We  must  build  on  the  foundation  we  have  laid  until  the 
structure  is  better  for  all  concerned. 

We  are  not  going  back — we  must  go  on.  And  this 
means  the  putting  back  of  some  human  interest  into 
work.  This  is  not  an  easy  task;  it  is  more  difficult 
than  the  subdividing  of  work,  but  it  can  be  done.  It 
will  be  an  important  factor  in  production  by  reducing 
the  turnover  of  labor  and  by  obtaining  a  greater  spirit 
of  cooperation  and  loyalty. 
We  have  studied  machinery  and  machine  methods  to 

such  an  extent  that  we  have  considered  men  and  women 

as  part  of  the  machinery — that  part  which  could  supply 
certain  motions  which  it  was  difficult  to  obtain  other- 

wise. We  sometimes  planned  every  move  of  the  hands 
and  feet,  prescribed  every  detail  of  operation  and  left 

the  workers  no  opportunity  to  exercise  intelligence, 
no  matter  how  much  they  might  possess.  This  is  one 
of  the  readjustments  which  must  be  made. 

There  are  strenuous  years  ahead  of  the  machine- 
building  industry,  years  which  will  take  all  the  skill, 
all  the  intelligence  and  all  the  ideas  which  we  can 
muster.  We  cannot  afford  to  overlook  a  single  source 
of  supply,  to  neglect  a  single  opportunity  for  helpful 
suggestion.  We  must  utilize  all  the  individual  intelli- 

gence and  skill  which  are  now  latent  because  they  have 
no  way  in  which  to  express  themselves.  We  ought  to 
have  the  finest  body  of  workers  in  the  world  in  the 
machine-building  industry,  and  we  can  have  it  if  we 
realize  our  responsibility  and  our  opportunitie.<. 

The  American  Machinist  has  been  criticized  in  some 
quarters  for  venturing  outside  of  strictly  mechanical 
fields.  But  as  successful  manufacturing  requires  effi-  | 
cient  production,  and  as  production  depends  upon  much  ̂  
more  than  mere  mechanical  devices,  it  seems  clear  that 
we  should  not  be  doing  our  full  duty  unless  we  pointed 
out  and  discussed  the  other  factors  involved.  This  is 
particularly  true  when  we  consider  that  they  affect  not 
only  the  welfare  of  the  machine-building  industry  biit 
of  the  whole  country. 

Together  with  the  rest  of  the  world  we  are  facing 
new  and  vital  problems.  The  manager  of  every  machine- 
building  industry  must  help  solve  them  in  the  best  way 
for  the  country  and  for  the  world.  They  cannot  be 
solved  without  considering  more  than  the  mechanical 
side  of  the  problem. 

The  Machine-Tool  Industry  in  Germany 
THERE  are  several  interesting  points  in  a  recent  re- 

port on  the  machine-tool  industry  in  Germany  by 
Vice  Consul  Orsen  N.  Nielsen  of  Stockholm,  Sweden. 
Mr.  Nielsen  quotes  Walter  Waldschmidt  as  paying  high 
tribute  to  the  quality  of  American  machine  tools  and 

considering  them  as  one  of  the  best  of  America's 
products.  He  states  that  one-fifth  of  the  manufacturers 
in  this  industry  in  Germany  is  organized  as  limited 
companies,  the  largest  factories  employing  from  two  to 
three  thousand  men.  The  association,  however,  has 
280  members  and  employs  between  eighty  and  ninety 
thousand  men,  which  is  from  ten  to  twenty  thousand 

more  than  were  employed  in  our  machine-tool  industry 
during  the  past  year.  The  average  earnings  of  these 
companies  previous  to  the  war  were  6  to  8  per  cent. 

Mr.  Waldschmidt  strongly  advises  a  close  cooperation 
between  the  science  and  technique  of  building  and  says 

that  an   attempt  was  made  to  form  German  organiza-       M 
tion  for  this  purpose  in  December,  1917.     Another  step       ̂  
was  taken  last  year,  which  resulted  in  the  founding  of  a       m 

society  for  research  in  scientific  manufacturing  methods.      " 
There  can  be  no  question  as  to  the  advantage  of  a 

closer  cooperation  between  the  technical  schools  and  the 
machine-tool  builders. 



Make  Reconstruction  Real  Construction 

History  of   the  Aberdeen    Ordnance 

Proving  Ground — I By  maj.  f.  p.  lindh 

The  story  of  the  conception,  authorization  and  development  of  the 
Aberdeen  Proving  Ground  is  a  striking  example  of  what  a  peace- 

ful nation  can  do  in  the  realm  of  war  preparation  when  it  has  to. 
That  we  waited  until  war  actually  overtook  us  before  beginning 
the  project  is  not  much  of  a  recommendation  for  our  foresight, 
but  noiv  that  the  job  is  done  ive  have  a  modern  plant  that  seems 

adequate  to  meet  any  need  that   might  arise  in  the  v-^".:-  f-^--r. 

SHOULD
  you  hap-

 
pen to  be  travel- 
ing   by    train    or 

otherwise   
  

bet  ween 

Havre  de   Grace  and 

Baltimore  
   

and    hear 

sounds    much    like    a 
distant  thundersto

rm 

it  would  be  a  safe  bet 

that  you   were   some- 
where near  the  Aber- 

deen Proving  Ground 

of    the     Army     Ord- 
nance   Departme

nt. 

Here  most  of  the  ord- 

nance tests  which  in- 
volve the  actual  firing 

of  guns  of  more  than 

1-in.  caliber  are  con- 
ducted.    Alth

ough 

there  are  several  other 

proving  grounds  their 
work  is  of  a  more  or 

le.ss   routine  and  spe- 
cialized   character 

   
or 

they   consist   of  test- 
ing    the     output     of 

some    large    manufac- 

turer,  but  the  activi- 

ities  at  Aberdeen  com- 

prise research  and  de- 
velopment    tests      of 

new    guns,    gun    car- 
riages   and    ammuni- 

tion as  well  as  a  large 

number  of  acceptance
 

tests.    Back  in  1874  our  largest  gun  was  the  15-in.  Rod- 

man smooth  bore;  rifled  cannon  were  still  in  the  experi- 

mental stage  and  high  explosives 
 
and  smokeless 

 
powder 

were  only  dreams.    Even  so  the  existing  facilities  for 

testing  ordnance  at  Fortress  Monroe  were  utterly   in- 
adequate   and    it    was    necessary  

  
to    appoint    a    board 

of  officers  to  select  a  new  proving  ground.    They  eventu- 

ally recomme
nded  

the  site  which  we  know  as  the  Sandy 

Hook  Proving  Ground,  although  their  report  shows  that 

they  considered
  

it  too  small  and  only  a  temporary
  

ex- 
pedient.   The  reservation

  
is  on  a  sandy  peninsula 

 
about 

5  miles  long  on_  the  Jersey  coast   and    18   miles   from New  York. 

Rome    idea    of    its   limitations    for   modern    artillery 

A    MINK    KXI'l-OI)KI>    IN    i:iMl     hi\i:k 

testing  may  be  gath- 
ered from  a  letter 

written  in  1874  by 

the  commanding  of- 
ficer of  the  New  York 

Arsenal  to  the  Chief 
of  Ordnance,  in  which 

he  said :  "Ranges 
from  1500  to  2000  yd. 

can  readily  be  ob- 
tained on  this  reser- 
vation, and  if  deemed 

important  these  dis- 
tances can  be  consid- 

erably extended  with- in the  limits  of  the 

reservation."  As  a 
matter  of  fact  most  of 
the  increase  in  length 

of  range  had  to  be 
over  water  with  the 
attendant  danger  to 

shipping  and  the  in- 
ability to  recover  ex- 

ploded shells  to  see 
what  actually  hap- 

pened to  them.  In  ad- dition there  were  the 

danger  to  the  Fort 
Hancock  pcsonnel, 
the  interference  of 

fog  with  observations 
on  firing  to  sea  and 
the  vulnerability  of 
the  location  in  time  oi 
war.  The  distance 

from  Washington  and  from  the  plants  of  the  big  man- 
ufacturers was  against  it  and  the  usually  inclement 

winters  interfered  seriously  with  the  regular  perform- 
ance of  tests. 

With  the  increasing  range  of  the  guns  and  the 
development  of  more  powerful  explosives,  conditions 
became  even  less  satisfactory  and  the  need  for  a  more 
suitable  site  became  acute.  The  subject  was  discussed 
continually  and  various  attempts  were  made  to  obtain 
some  action,  but  they  were  without  result  until  early 
in  1917.  At  that  time  a  systematic  search  for  a  new 
location  was  undertaken  by  the  commanding  officer  of 

proving  grounds,  Lieutenant-Colonel  Ruggles,  and  the 
officers  of  his  staflf.     They  examined  many  possibilities 



460 AMERICAN     MACHINIST Vol:  50,  No.  10 

and  finally  recommended  the  purchase  of  Kent  Island 
in  the  middle  of  Chesapeake  Bay. 
When  the  recommendation  was  submitted  to  Congress 

the  existence  of  a  large  and  prosperous  farming  in- 
dustry on  the  island  caused  rejection  of  the  proposal, 

and  the  present  site  in  Harford  County,  Maryland, 
was  substituted  in  the  recommendation.  Conditions  at 

Sandy  Hook  were  so  bad  by  this  time  that  a  $7,000,000 
allotment  for  the  purchase  and  construction  of  the  new 
proving  ground  was  obtained  without  difficulty.     As  it 

turned  out  the  substi-       
tation  of  the  35,000- 
acre  Aberdeen  site  for 

the  16,000-acre  one  on 
Kent  Island  was  very 
fortunate,  as  the 
available  space  in  the 
larger  reservation  was 
almost  all  in  use  with- 

in six  months  after  its 

inception.  The  pur- 
chase of  the  land  was 

approved  by  Congress 
in  October,  1917,  and 
four  days  later  the 

survey  of  the  reserva- 
tion began.  An  ex- 

tremely severe  win- 
ter made  construction 

work  a  heart-breaking 
task,  but  it  was  car- 

ried on  somehow,  and  the  first  shot  was  fired  on 
Jan.  2,  1918,  in  a  blinding  snowstorm.  Since  then 
construction  and  pro'ing  have  been  carried  on  side 
by  side  until  now  there  are  quarters  available  for 
SOOO  men,  $10,000,000  have  been  invested  in  construc- 

tion work  and  400,000  rounds  of  minor,  medium  and 
major  caliber  ammunition  have  been  fired.  Some  idea 

of  the  size  of  the  project  may  be  obtained  from  the 
fact  that  in  one  day  7600  rounds  were  fired  at  Aber- 

deen, more  than  were  fired  in  a  whole  year  at  Sandy 
Hook. 

The  reservation  extends  along  the  bay  shore  from 
Swan  Creek,  opposite  the  Susquehanna  basin,  past 
Spesutie  Island  and  across  the  Bush  River  to  the  Gun- 

powder River,  a  total  of  aDout  15  miles.  The  proximity 
of  the  camp  to  the  little  town  of  Aberdeen  suggested 

the  name  wh'ch  was  adopted. 
The  barracks,  ofRce.s  and  batteries  are  situated  near 

the  northern  end  of  the  reservatioi:.  leaving  the  main 
portion  of  the  grounds  clear  for  firing  except  that 
the  southern  portion  of  Gunpowder  Neck  is  occupied 
by  the  Edgewood  Arsenal,  a  manufactory  for  poison 

gas  and  a  large  shell-filling  plant. 
Firing  is  done  on  five  parallel  ranges,  each  devoted 

to  a  particular  class  of  work,  which  are  laid  out  in 
a  southwesterly  direction.  This  arrangement  gives  in 
available  range  over  land  of  15  miles,  and  over  water 
of  40  miles,  which  is  ample  for  present  conditions. 

Nearly  half  of  the  proving  ground  is  woodland, 
about  a  fifth  is  unwooded  swamp  and  the  rest  cleared 

rHE    KE.si  !/IS    OV    A    PREMATURE   EXPLOSION 

farm  land.  The  country  is  level  and  broken  up  by  the 
tributaries  to  Chesapeake  Bay,  and  the  marshes  and 
weedy  flats  are  a  popular  winter  resort  for  the  wild 
ducks  that  have  made  the  bay  a  hunters'  paradise  in the  past. 

The  necessity  for  so  large  a  proving  ground  is  not 
apparent  until  one  becomes  familiar  with  the  scope 
and  diversity  of  the  work  carried  on.  Every  new  type 
of  gun,  gun  carriage,  projectile,  explosive,  fuse  and 
a  hundred  other  device."  must  be  rigidly  tested  before 

it  can  be  approved  for 

general  use.  The  ne- 
cessity for  making  es- 

sentially dangerous 

things  .safe  to  handle 
requires  more  careful 
and  prolonged  testing 
than  is  th.:-  case  with 

the  ordinary  '^lanufac- 
tured  article.  Durabil- 

ity must  bedetermi  ned 

by  experiment  and 
final  adjus  t  m  e  n  t  s 

made  by  trial  no  mat- 
ter how  carefully  the 

original  calculations 
were  made.  To  test 

one  gun  carriage  alone 
50,000  shots  were 
fired  at  Aberdeen,  and 
thousands  of  rounds 

are  required  to  tast  even  a  single  design  of  fuse. 
An  entirely  different  field  of  operations  is  opened 

up  when  we  consider  the  testing  of  ordnance  material 
in  the  production  stage  to  see  whether  it  meets  the 
specifications.  No  matter  how  reliable  a  manufacturer 
may  be  his  work  must  be  checked  up  by  field  tests, 
for  it  would  be  inexcusable  to  jeopardize  the  lives  of 
cur  soldiers  by  allowing  possibly  defective  ammunition 

to  go  untested.  The  proportion  of  manufactured  am- 
munition tested  is  small,  usually  about  one-tenth  of  1 

per  cent.,  but  every  gun  and  gun  carriage  must  be  put 
to  the  proof  individually,  and  the  total  volume  of  the.se 
tests  during  the  war  exceeded  in  amount  those  of  de- 
velopment. 

Another  point  to  be  considered  in  choosing  the  site 
was  the  desirability  of  providing  sufficient  space  for 
each  branch  of  activity  to  prevent  its  interference  with 
other  branches.  Considerable  territory  had  to  be  pro- 

vided to  fit  in  a  trench-warfare  range  where  a  large 
amount  of  short-range  firing  went  on,  a  main  battery 
where  nonexplosive  projectiles  were  fired  to  test  powder 
and  guns,  a  water  range  where  the  splashes  made  by 
falling  projectiles  were  accurately  spotted  by  observers, 
several  detonating  ranges  where  officers  watched  burst- 

ing shell  from  bomb  proofs  close  to  the  line  of  fire, 
and  recovery  fields  where  shell  fired  in  the  morning 

'■ould  be  dug  up  in  the  afternoon  and  examined.  Add 
to  this  an  aviation  field  with  shops  and  hangars,  a 
bombing  field  where  aviators  could  drop  explosive  bombs, 
and  an  antiaircraft  firing  range,   and  there  was  not 

i 
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much  left  after  the  gas  plant  was  built  on  Gunpowder 
Neck.  There  was  no  room  for  a  range  for  testing  gas 

shell,  and  this  work  had  to  be  done  at  a  range  estab- 
lished for  the  purpose  at  Lakehurst. 

One  other  factor  had  to  be  taken  into  account.  An 

antiaircraft  shell  bursting  at  10,000  ft.  scatters  frag- 
ments over  a  considerable  area,  while  a  bursting  gun 

or  a  big  shell  striking  armor  plate  may  throw  pieces 
of  steel  a  mile  or  more.  If  a  high-explosive  shell 
ricochets  on  striking  the  ground   it  may  be  deflected 

First  Lieut.  Clinton  C.  Van  Cise  has  left  the  service. 

He  was  formerly  employed  by  the  New  York  Telephone 
Co.,  15  Dey  St.,  New  York,  and  is  a  graduate  of 
Williams  College. 

»     »     s 

Lieut.  A.  G.  Kessler,  U.  S.  N.  R.  F.,  who  for  six 
months  has  been  in  charge  of  the  Gun  Division  of  the 
Bureau  of  Ordnance,  Navy  Department,  has  been  re- 

leased from  active  duty  to  become  vice  president  of 
the  General  Ordnance  Co.,  Derby,   Conn.,  and  of  the 

MACHINE  GUNS  IN  ACTION 

to  one  side  and  burst  far  from  the  target.  While 

it  might  be  possible  to  crowd  the  various  proving- 
ground  activities  somewhat  it  is  absolutely  necessary  to 
protect  the  inhabitants  of  the  surrounding  country  by 
establishing  a  neutral  zone  within  the  reservation. 
This  was  done  with  care  and  has  served  its  purpose 
admirably. 

Capt.  Hoyle  Jones,  who  left  the  service  recently,  was 
formerly  a  steel  broker  in  Kansas  City,  Mo. 

*     *     * 

Capt.  Thomas  F.  Frawley,  recently  discharged,  I'ved 
in  Eau  Claire,  Wis.  He  attended  the  University  of 
Wisconsin.  ,^     ̂      ̂  

First  Lieut.  Harry  A.  Tuke,  who  was  formerly  em- 
ployed by  the  Truscon  Steel  Co.,  Youngstown,  Ohio,  has 

I  left  the  service.  *     *     »  • 
Capt.  Lawrence  C.  Dehn  has  been  discharged.  In 

civil  life  he  was  with  Igoe  Bros.,  Newark,  N.  J.,  as 
sales  manager.  *     *     * 

Lieut.  J.  S.  Adams  of  the  United  States  Air  Service 

is  now  connected  with  the  sales  force  of  C.  H.  Wester- 
berg  &  Co.,  New  York. 

V 
^  Second  Lieut.  Glenn  G.  Dudley  has  been  discharged. 

His  home  is  in  Athens,  Ore.,  and  he  is  a  graudate  of 
the  University  of  Oregon. 

*     *     * 

Capt.  Oscar  H.  Haugan,  who  was  commissioned  in 
June,  1917,  has  left  the  service.  He  was  formerly 
vice  president  of  the  State  Bank  of  Chicago. 

A  TYPICAL  RARRACK 

National  Tractor  Co.,  Cedar  Rapids,  Iowa,  and  will  be 
in  charge  of  purchasing  and  production  at  both  plants. 
Mr.  Kessler  was  formerly  general  manager  of  the 
Lakeside  Forge  Co.,  Erie,  Penn. 

■vf  -if  ̂  

First  Lieut.   Henry  Swift  has  been  discharged.     He 
is  a  graduate  of  Boston  University  and  a  mechanical 
engineer.     He   was   employed   by   the   Cincinnati   Ball 
Crank  Co.,   Cincinnati,   Ohio. 

»     *     * 

Second  Lieut.  Harold  M.  Foster,  who  was  discharged 

on  Feb.  18,  is  a  civil  engineer  and  a  graduate  of  Dela- 
ware College.  He  was  formerly  with  the  Midvale  Steel 

and  Ordnance  Co.,  Wilmington,  Del. 
*  *     » 

First  Lieut.  John  Mifflin  Thomas  is  a  mechanical 

engineer  from  the  Uriiversity  of  Illinois.  He  was  em- 
ployed by  the  Electric  Bond  and  Share  Co.,  New  York, 

before  entering  the  service  in  August,  1917. 
*  *     * 

Capt.  Garrit  S.  Cannon  has  been  discharged  after 
15  months  of  service.  He  is  a  Yale  man  and  in  civil 

life  was  with  the  Railway  Improvement  Co.,  61  Broad- 
way, New  York,  as  an  executive  assistant. 

*  *     * 

Lieut.-Col.  Charles  J.  DeWitt  has  been  discharged. 
He  was  commissioned  Major  in  November,  1917,  and 
was  with  the  Industrial  company,  84  State  St.,  Boston, 
Mass.,  as  executive.    He  is  an  Amherst  man. 

»     «     » 

Huntly  H.  Gilbert,  who  left  the  service  of  the  Pres.'^ed 
Steel  Car  Co.  and  the  Western  Steel  Car  and  Foundry 
Co.  at  the  beginning  of  the  war  to  enter  the  Army 
as  captain  in  the  Ordnance  Department  at  Washington 
and  later  was  commissioned  major  and  transferred  to 
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the  Rock  Island  Arsenal,  has  reentered  the  service  of 
the  above-named  companies  as  assistant  manager  of 

sales  of  the  western  district,  located  at  425  People's 
Gas  Building,  Chicago. 

■s-       :f       * 

Capt.  Clarence  W.  Vogt  has  been  discharged.  He 
was  commissioned  First  Lieutenant  in  June,  1917.  He 
is    a    Cornell    graduate    and    vice    president    of    Vogt 
Brothers  Manufacturing  Co.,  Louisville,  Ky. 

*  *     * 

First  Lieut.  Lyman  D.  Bothwell,  Jr.,  who  was  with 
the  Mathews  Manufacturing  Co.,  Cleveland,  Ohio,  be- 

fore entering  the  service,  has  left  the  army.     He  was 
commissioned  in  June,   1917,  Second  Lieutenant. 

*  *     * 

Capt.  George  P.  Raleigh,  who  was  commissioned  First 
Lieutenant  in  October,  1917,  has  been  discharged.  He 
is  a  graduate  of  Johns  Hopkins  University  and  was 
formerly  vice  president  of  the  Equitable  Trust  Co., 
Baltimore,  Md.  ^     _^     ̂  

Capt.  E.  H.  Livett,  Engineers,  U.  S.  Army,  formerly 
located  at  Camp  A.  A.  Humphreys,  Virginia,  has  been 
discharged  from  the  service  and  is  now  connected  with 
John  A.  Stevens,  consulting  engineer,  8  Merrimack 
St.,  Lowell,  Mass.  ^^     «.     .^ 

Maj.  Thomas  J.  Buckley,  lately  discharged,  was 
treasurer  of  the  Consolidated  Fruit  Jar  Co.,  New 
Brunswick,  N.  J.,  before  entering  the  service  in  May, 
1917,   as   captain.      He    is   a   graduate   of   the    Stevens 
Institute  of  Technology. 

*  »     * 

First  Lieut.  Wesly  C.  Roche  has  left  the  service. 
He  was  formerly  with  the  Turner  Tanning  Machine 
Co.,  Peabody,  Mass.,  as  mechanical  engineer.  He  will 
return  to  his  home  at  Beverly,  Mass.,  but  has  not  deter- 

mined what  work  to  take  up. 
*  -;;•      * 

Maj.  E.  A.  Hunt  has  been  discharged.  He  entered 
the  service   in   September,    1917,    as    Fir.st   Lieutenant. 

In  civil  life  he  was  employed  by  Wheelock,  Lovejoy  & 
Co.,    Cambridge,    Mass.,    as    sales    engineer.      He    is    a 
graduate  of  Lehigh  University. 

•If     -»     » 

Capl.  Fay  B.  Williams,  who  was  commissioned  First 
Lieutenant    in    September,    1917,   has   been   discharged. 
He  attended  the  Massachusetts  Institute  of  Technology, 
and  before  entering  the  service  was  employed  by  the 

Lamson  companj',   Boston,   Mass. «     *     * 

Capt.  Johr  J.  Berry,  who  was  discharged  recently, 
entered  the  service  as  First  Lieutenant  in  November, 
1917.  In  civil  life  he  was  formerly  plant  superintendent 
for  the  American  Can  Co.,  New  York.    He  is  a  graduate 
of  Holy  Cross  College,  Worcester,  Mass. 

*  *     * 

Capt.  Thomas  F.  Githens,  who  was  commissioned 
First  Lieutenant  in  November,  1917,  has  returned  to 

civil  life.  He  was  graduated  from  Columbia'  Uni- 
versity and  was  employed  by  the  Chili  Copper  Co.,  120 

Broadway,  New  York,  as  a  mechanical  engineer. *  *     » 

First  Lieut.  Woodward  W.  Corkran,  lately  discharged, 
was  commissioned  Second  Lieutenant  in  January,  1918. 

Before  he  joined  the  Army  the  Midvale  Steel  Co.  em- 
ployed him  as  assistant  to  the  superintendent.  He 

graduated  from  the  University  of  Pennsylvania. 

Thomas  Slattery,  recently  discharged  from  the  Army 
where  he  was  in  the  Chemical  Research  Department, 
has  taken  a  position  as  foreman  of  the  electroplating 
department  of  the  P.  &  F.  Corbin  department  of  the 
American  Hardware  Corporation,  New  Britain,  Conn. *  ■»     * 

Capt.  William  C.  Marshall  went  into  the  service  in 
September,  1917,  and  was  recently  discharged.  He  is 
a  mechanical  engineer  and  a  graduate  of  Yale.  He 
was  formerly  employed  by  the  Holt  Manufacturing  Co., 
Peoria,  111.  He  has  not  yet  decided  what  work  he 
will  take  up  on  returning  to  Milford,  Conn. 

i^ 
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SHOP  EQUIPMENT  NEWS Edited   by 

Stanley  M.  Banfietd 

Indicating  Calipers 
The  Indicating  Caliper  Co.,  506  East  19th  St.,  New 

York  City,  has  just  placed  on  the  market  the  indicating 
caliper  shown,  which  is  made  in  two  sizes,  to  open  2  and 
3  in.  respectively,  the  illustration  being  of  the  'atter 
size.    The  device  is  fitted  with  a  large  handle  that  fits 

3-IN.  INDICATOR  CALIl'KK 

into  the  palm  of  the  hand,  while  the  movable  jaw  is 
moved  by  pressing  the  trigger  with  the  finger.  When 
the  points  separate,  a  geared  segment  operating  on  the 
small  gear  wheel  carrying  the  pointer  causes  this 
pointer  to  move  over  the  graduated  scale,  indicating  the 
distance  between  the  points.  A  spring  coiled  in  the 
barrel  of  the  pinion  actuates  the  pinion  and  the  hand 
which  is  attached  to  it  and  draws  the  points  of  the 
caliper  together.  This  constant  pressure  from  one  side 
eliminates  any  backlash  and  errors  due  to  this  cause. 
The  part  containing  the  movable  jaw  and  the  geared 
segment  is  set  on  ball  bearings  in  a  milled  raceway, 
effecting  an  easy  movement  of  the  mechanism  and  the 
elimination  of  shake  At  the  bottom  of  the  sector  is  a 

spur,  and  slightly  below  a  nut  which  holds  an  .ndjust- 
able  screw  bearing  against  the  spur.  This  permits  the 

adjustment  of  the  points  to  the  desired  distance,  allow- 
ing the  opening  of  the  points  beyond  the  distance  set, 

but  preventing  closing  below  this  measurement  until  the 
screw  is  withdrawn.    The  indicating  hand  is  fastened  at 

two  points — the  lower  over  the  pinion  center  and  the 
upper  in  the  projection  on  the  pinion.  The  hole  in  the 
upper  fa.stening  is  elongated,  permitting  compensation 
for  any  wear  of  the  gear  teeth,  it  being  possible  to  make 
this  adjustment  in  a  few  moments.  The  movable  point 
of  the  caliper  is  attached  in  the  geared  segment  by  a 
screw  and  two  pins,  and  various  .shaped  points  may  be 
attached  for  special  uses.  The  2-in.  caliper  is  graduated 
to  read  to  hundredths  of  an  inch,  every  tenth  graduation 

being  marked  with  a  numeral,  and  the  fifth  interven- 
ing graduation  being  made  longer  to  facilitate  reading. 

The  3-in.  caliper  is  graduated  in  sixty-fourths,  every 
eighth  mark  representing  an  inch. 

American  Thread-Grinding  Machine 
The  thread-grinding  machine  shown  in  the  illustra- 

tion has  just  been  placed  on  the  market  by  the  American 
Thread  Grinding  Machine  Co.,  814  Gates  Ave.,  Brooklyn, 
N.  Y.,  and  a  number  of  unique  features  are  claimed  for 
the  device.  It  will  be  noticed  that  three  grinding  wheels 
are  carried  on  a  head,  which  is  the  turret  type.  The 

wheels  are  positioned  by  means  of  the  stop  shown  at 
the  front  of  the  turret  while  this  is  clamped  by  means 
of  the  screw  shown  at  the  top.  By  mounting  the  three 

grinding  wheels,  as  .shown,  it  makes  it  unnecessary  to 

go  through  the  changing  operations  customarily  neces- 

AMKHICAN  THKKAI)  (iRrNDINC  MACHINE 
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sary  in  changing  from  roughing  to  finishing  or  chang- 
ing to  a  wheel  of  different  grade.  It  will  be  noticed  that 

the  turret  carrying  the  three  grinding  wheels  is  mounted 
on  a  cylindrical  shaped  base,  this  construction  making 
it  possible  to  tip  the  wheel  to  the  helix  angle  of  the 
thread.  A  dressing  fixture  is  located  at  the  rear  behind 
the  wheels,  it  being  the  idea  to  true  the  wheel  not  in 
use  while  the  actual  grinding  is  being  done.  The  truing 

device  is  provided  with  graduations,  so  that  the  dia- 
mond can  be  adjusted  to  the  desired  angle.  The  base 

carrying  the  wheel  turret  if?  also  provided  with  gradua- 
tions, so  that  it  can  be  quickly  set  to  the  desired  helix 

angle.  The  woi-k  is  held  between  centers  and  is  revolved 
by  means  of  the  handwheel  at  the  right,  this  also  serv- 

ing to  give  the  proper  feed  to  the  work.  It  will  also  be 
noticed  that  this  wheel  carries  a  master  screw  and  is 
fixed  to  the  main  carriage  in  regard  to  longitudinal 
position.  The  arch  carrying  the  nut  engaging  the 
master  screw  is  fixed  to  the  base  of  the  machine,  and 
when  the  master  screw  is  turned  it  causes  the  sliding 
carriage  to  move  under  the  arch  and  give  the  proper 
feed  to  the  work.  The  handwheel  shown  at  the  front  of 
the  bed  is  used  for  feeding  the  grinding  wheels  to  the 
work  and  is  provided  with  a  graduated  dial.  When  a 
new  piece  of  work  is  set  up  it  is  of  course  necessary  to 
adjust  it  so  that  the  wheels  are  in  proper  position  along 

the  longitudinal  axis  of  the  piece,  and  this  is  accom- 
plished by  means  of  the  small  adjusting  handle  shown 

projecting  from  the  left  side  of  the  bed  below  the  slide. 

"Loway"  Size  Blocks 
The  A.  F.  Way  Co.,  Inc.,  Hartford,  Conn.,  has  just 

placed  on  the  market  a  new  line  of  size  blocks,  the  idea 
being  to  provide  a  set  of  blocks  that  are  within  the 
reach  of  every  mechanic  for  his  own  personal  use.  They 
are  made  of  selected  material,  and  with  the  exception  of 
sizes  below  0.0937  in.  are  heat  treated,  hardened  and 
seasoned.  Blocks  are  ground  and  lapped  a  trifle  over 
the  exact  dimensions,  which  bring  them  within  the  com- 

mercial limits  of  accuracy  for  the  majority  of  work.  It 
is  stated  that  all  blocks  measure  between  their  rated 
size  and  0.0001  in.  oversize,  thus  making  the  combined 
error  of  five  blocks  only  0.0005.    Each  size  of  block  is 

marked  with  a  letter  for  identification,  and  each  set  is 

furnished  with  a  combination  chart  in  which  the  va- 
rious combinations  obtainable  are  given  with  their  letter 

equivalents,  this  table  showing  at  a  glance  the  necessary 
blocks  to  make  up  any  required  measurement.  The  blocks 
are  put  up  in  three  sets.  Set  A,  which  is  the  one  shown, 
combining  sets  B  and  C,  consists  of  21  blocks,  including 
the  1-in.  and  2-in.  blocks  and  having  a  total  over-all 
measurement  of  6.293  in. ;  set  B  consists  of  13  blocks  in 
fractional  dimensions,  starting  with  aV  in.,  it  being 

possible  to  measure  in  steps  of  n^  up  to  4J|  in.;  set  C 
consists  of  11  blocks  in  decimal  equivalents,  starting 
with  a  0.025  in.  and  measuring  in  steps  of  0.025  in.  up 
to  4.825  in.  The  blocks  are  intended  for  the  general 
run  of  machine-shop  work  only,  and  are  not  supposed  to 
be  used  in  competition  with  the  various  types  of  pre- 

cision gage  blocks  now  on  the  market. 

Queen  City  Roller-Bearing 
Countershafts 

All  shaping  machines  hereafter  placed  on  the  market 
by  the  Queen  City  Machine  Tool  Co.,  Cincinnati,  Ohio, 
will  be  equipped  with  a  roller-bearing  countershaft  as 

"IXIWAY"   SIZE   BLOCKS 

ROLLER-BEARING  COUNTERSHAFT 

shown  in  the  cut.  Ball  bearings  on  the  countershafts 
are  of  the  Hyatt  roller  type  and  Fischer  oilers  are  used. 
The  cross-section  illustration  shows  the  construction  of 
the  device  quite  clearly. 

"Karge"  Cushion  and  Flexible 
Couplings 

The  Three  Rivers  Machine  Tool  and  Die  Corporation, 
Phojnix,  N.  Y.,  has  recently  placed  on  the  market  the 
"Karge"  cushion  and  flexible  couplings,  one  type  of 
the  former  being  shown  in  the  illustration.  These 
devices  are  constructed  of  special  alloy-steel  coils  ter- 

minating in  couplings  by  which  they  are  fastened  to  the 
ends  of  the  solid-steel  shafting.  Cushion  couplings  are 
intended  to  be  employed  as  a  regular  coupling  in  con- 

necting up  line  shafts  or  to  be  inserted  immediately 
ahead  of  heavy-duty  machines  to  serve  as  a  buffer  or 
cushion  and  lessen  the  starting  strains  on  motors. 
These  couplings  also  take  care  of  misalignment  of  the 
shaft  up  to  1  in.  The  flexible  couplings  are  very 
similar  to  the  cushion  couplings  except  that  a  longer 
coil  is  used,  permitting  a  continuous  line  of  shafting 
to  be  carried  over  or  under  obstructions  or  around  a 
corner,  from  one  floor  to  another  or  even  down  one  side 
of  a  partition  wall  and  back  on  the  other  side  without 
the  use  of  gears  or  belts.  Line  shafting  may  be  erected 
in  haste  over  uneven  surfaces  without  regard  to  align- 
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ment.  Three  different  methods  are  used  at  present 
for  connecting  the  couplings,  the  one  illustrated  making 
use  of  the  ordinary  type  of  setscrews.  In  the  second 

type  a  split  sleeve  is  used,  one  end  screwing  over  the 

coil  spring  while  the  other  end  fits  over  a  solid-steel 
shaft,  the  compression  being  obtained  as  in  the  ordinary 
compression  coupling.  It  will  be  noticed  that  a  solid 
steel  plug  is  used  inside  of  the  end  of  the  coil  spring 
in  order  to  prevent  its  decreasing  in  outside  diameter 
when  the  compression   is  applied.     The  third  method 

"KARGE"  FLKXIBLE  SHAFT  COUPLING 

of  holding  is  to  insert  a  steel  plug  inside  of  the  coil 
spring  and  then  shrink  a  sleeve  on  the  outside,  a  keyway 
being  cut  in  the  outside  of  the  sleeve  to  serve  as  a 
fastening.  All  couplings  are  made  of  cast  iron  and 
the  compression  sleeves  of  steel.  It  is  the  practice  to 
make  the  inside  diameter  of  the  coil  spring  the  same 
as  the  outside  diameter  of  the  shafting  it  is  used  to 
connect.  When  constructed  in  this  manner  the  couplings 

are  claimed  to  have  30  per  cent,  more  strength  in  tor- 
sion than  the  solid-steel  shaft.  The  devices  are  at 

present  made  in  varying  sizes  for  shafts  from  J  to  6  in. 
in  diameter. 

"Fulflo"  Motor-Driven  Pumps 
The  motor-driven  lubricant  pump  shown  in  the  illus- 

tration is  one  of  a  line  that  has  just  been  placed  on  the 
market  by  the  Fulflo  Pump  Co.,  Blanchester,  Ohio. 

These  pumps  are  built  in  g,  5,  1  and  11  in.  sizes  ar- 
ranged for  either  floor  or  wall  mounting  and  are 

equipped  with  h,  J,  2  and  1  hp.  motors  respectively.  The 

pump  shown  in  the  illustration  is  the  i-in.  size 
equipped  with  a  ̂ -hp.  motor  running  2700  r.p.m.  The 
capacity  of  this  machine  at  this  speed  is  21  gal.  per 
minute  with  an  11-ft.  head,  20  gal.  per  minute  with  a 

12J-ft.  head,  and  11  gal.  per  minute  with  a  24-ft.  head, 
cutting  compound  being  used.  The  pumps  are  of  the 

centrifugal  type  and,  having  both  intake  and  outlet  lo- 
cated at  the  top,  retain  enough  fluid  for  priming  pur- 
poses without  the  aid  of  valves  or  other  mechanica! 

means.    The  impellers  are  of  the  semienclosed  type  and 

are  supported  by  a  bearing  at  either  end  of  the  impeller 
sliaft,  the  thrust  on  the  suction  side  of  the  impeller 

being  taken  care  of  by  a  hardened-steel  thrust  collar 
on  the  shaft,  which  turns  against  the  no.se  of  the  bronze 
bushing  supporting  the  impeller  shaft  on  the  suction 
side  of  the  pump.  The  main  pump  bearing  also  forms 
the  pump  gland  and  is  of  cast  iron.  The  lubrication  of 
this  bearing  is  taken  care  of  by  a  sight-feed  oiler  which 
feeds  into  a  pocket  completely  surrounding  the  bear- 

ing. The  shaft  is  hardened  and  ground  and  the  pack- 
mg  used  is  of  the  flexible  metallic  type.  It  is  claimed 
that  the  life  of  the  pump  is  exceptionally  long  in  that 
the  impeller  does  not  depend  upon  any  contact  fits  for 
its  pumping  efficiency.  Standard  pumps  have  cast-iron 
bodies,  covers  and  impellers,  but  i.iay  be  furnished  in 
brass  or  bronze  if  desired.  The  base  is  arranged  for 
a  three-point  mounting,  which  enables  it  to  be  leveled 
without  the  necessity  of  machining  the  surface  to  which 
it  is  to  be  attached.  The  pump  is  attached  to  the  base 
by  six  screws,  three  of  which  extend  through  the  motor 
and  pump  base  and  three  through  the  motor  base  only, 
the  pump  base  resting  on  their  points.  This  construc- 

tion makes  it  possible,  by  adjusting  these  screws,  to 
bring  the  pump  into  line  with  the  motor,  after  which 
the  screws  are  locked  in  place. 

Arrow  Thread  Tool  Accessories 
Making  precision  threads  requires  that  the  utmost 

care  be  exercised  in  every  step  of  the  process,  and  at  no 
point  is  this  more  necessary  than  in  the  preparation  and 
setting  of  the  tools  with  which  the  threads  are  cut. 
Three  devices  for  the  accurate  grinding  and  setting  of 
threading  tools  are  shown  in  the  illustration. 

At  A  is  a  jig  for  grinding  the  ordinary  form  of  tool 
used  in  the  P.  &  W.  holders  for  cutting  threads  of  60- 
deg.  included  angle.  The  tool  is  held  in  a  suitable 
groove   by   three    headless    setscrews,    and    the   angles 

PULFLO   3    IN-   MOTOR-DRIVEN   PUMP 
Length,  19g  In. :  width,  8  in. ;  height,  i(J  in. ;  weight  complete,  58  lb. 

GAGES  FOR  GRINDING  AND  SETTING  THREAD  TOOLS 

formed  by  the  intersection  of  the  planes  of  the  various 
surfaces  are  such  that  all  faces  of  the  tool  may  be 
ground  without  moving  it  in  the  jig. 

With  the  jig  resting  on  the  surface  o  as  shown  in  the 

picture,  either  on  the  magnetic  chuck  of  a  surface  grind- 
ing machine  or  on  the  elevating  table  of  the  common 

form  of  tool-grinding  machine,  one  angular  face  of  the 
tool  may  be  ground,  and  turning  the  jig  to  rest  on 



466 AMERICAN     MACHINIST Vol.  50,  No.  10 

surface  b  the  opposite  angle  is  brought  into  po.sit,ion. 
Setting  the  jig  on  surface  c  the  tool  is  ready  to  be 
ground  on  the  top  to  the  correct  angle,  while  resting  it 
on  surface  d  enables  the  operator  to  re- 

move the  apex  of  the  angle  to  conform  to 
the  United  States  Standard  form  of  thread. 
The  width  of  the  flat  can  be  accurately 
computed  from  micrometer  measurements 

taken  over  the  surface  d  and  the  apex  be- 
fore and  after  grinding. 

At  B  is  a  setting  gage  with  grooves  of 
four  different  angles.  This  tool  is  u.sually 
made  round — as  a  matter  of  convenience  in 
making — and  is  serviceable  for  but  one 
form  of  thread,  but  when  made  square  as 
this  one  is  it  can  be  made  to  accommodate 
four  forms.  This  gage  has  grooves  of  60- 
deg.  angle  for  setting  U.  S.  and  V  tools, 
29  deg.  for  the  Acme  form,  55  deg.  for 
Whitworth  and  53  deg.  8  min.  for  Loewen- 
herz  threads. 

In  use  it  is  mounted  on  a  mandrel,  as 
shown,  and  placed  between  centers  in  the 
lathe.  It  is  necessary  to  bring  the  face  to 
be  used  to  a  vertical  position  by  squaring 
from  the  shears  of  the  lathe,  in  which 
respect  it  is  less  convenient  than  the  round 
form,  but  this  lack  of  convenience  is  more  than  off.set 
by  the  greater  utility  of  the  tool. 

Before  setting  the  threading'  tool  to  gage  B  the  gage 
C  is  used  to  bring  the  top  of  the  tool  exactly  to  center. 

The  flat  surface  of  this  gage  cuts  the  center  line, 
consequently  when  the  gage  is  on  centers  and  turned 
with  the  flat  surface  down  a  correctly  set  threading 
tool  will  just  barely  pass  under  it.  These  tools  are  the 
product  of  the  Arrow  Tool  Co.,  200  Cannon  St.,  Bridge- 

port, Conn. 

Barnes  Adjustable-Head,  Gang 
Drilling  Machine 

The  Barnes  Drill  Co.,  814  Chestnut  St.,  Rockford,  111., 
has  just  placed  on  the  market  a  new  26-in.  adjustable- 
head,  gang  drilling  machine  of  the  four-spindle  type. 
One  of  the  chief  features  of  this  machine  is  the  lateral 
adjustment,  which  gives  a  spindle  range  from  18  in. 
minimum  between  any  two  adjacent  spindles  to  a  maxi- 

mum of  96  in.  between  the  two  outside  spindles.  The 
first  spindle  at  the  left  next  to  the  driving  pulley  is 
fixed,  but  the  other  three  may  be  adjusted  in  a  lateral 
direction.  The  machine  is  all-geared,  having  no  cones 
or  inherent  belts  whatsoever  except  the  driving  belt 
from  the  line  shaft.  There  are  eight  geared  speeds  and 
eight  geared  feeds  for  each  spindle  and  all  are  inde- 

pendent of  one  another.  The  method  of  driving  each 
spindle  is  as  follows:  On  the  driving  shaft  at  the  rear 
there  is  a  bevel  gear  driven  by  an  expanding  frirtion 
clutch  and  controlled  by  the  vertical  lever  shown  nt  the 
left  side  near  the  base  of  each  head.  Thus  the  spindle 
may  be  stopped  or  .started  by  throwing  the  clutch  out 
or  in  without  shifting  the  change-!~peed  gears.  On  ac- 

count of  the  lateral  adjustment  it  is  necessary  to  have 
counterweights  for  the  sliding  heads  and  spindle  out- 

side of  the  column,  and  the  counterweight  chain  is 
brought  over  sheave  wheels  so  that  these  weights  hang 

back  of  the  bridge  construction  back  brace.  The  par- 
ticular machine  shown  was  provided  with  oil-pump  at- 

tachment  for   delivering   the  cutting   lubricant   to   the 
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work  on  the  table,  there  being  two  reservoir  tanks  to 
take  care  of  the  larger  supply  of  cutting  lubricant  for 
the  heavy-duty  machine.  The  capacity  of  this  gang  is 
up  to  2  in.  solid  drilling  in  steel  and  it  will  bore  out 
cast-iron  cylinders  up  to  8  in.  in  diameter. 

Defiance  Cylinder-Boring  Machine 
The  Defiance  Machine  Works,  Defiance,  Ohio,  has 

just  placed  on  the  market  a  line  of  cylinder-boring  ma- 
chines, one  of  which  is  showTi  in  the  illustration.  These 

are  single-purpose  production  machines  and  are  ver>' 
similar  except  in  size,  the  No.  7  machine  taking  36  in. 
between  housings,  the  No.  8  machine  48  in.  between 
housings  and  the  No.  9  machine  60  in.  between  hous- 

ings. The  machines  are  for  rough  boring,  semifinish 
boring  or  finish  boring  gas-engine  cylinders  of  either 
single  units  or  with  any  number  of  units  cast  en  bloc. 

The  drive  to  the  spindle  is  tran.smitted  from  a  three- 
step  cone  pulley  through  steel  worms  and  bronze  worm 
gears,  but  instead  of  following  the  common  practice 
of  securing  the  worm  gears  to  the  spindles  by  means  of 
keys  large  tongues  are  cut  integral  with  the  spindles, 
the  worm  gears  being  cut  out  to  fit.  The  .spindles  are 
made  of  hammered  stock  and  each  one  is  supported  by 
three  bronze  bearings.  The  nose  bearing  is  conical  in 
shape  and  has  a  convenient  means  of  adju.stment  for 
wear.  All  end  thrust  is  taken  care  of  by  SKF  ball 
hearings,  of  which  there  are  two  for  each  spindle.  The 
momentum  of  the  spindles  can  be  overcome  and  a  quick 
stop  made  after  the  power  has  been  turned  off  by  means 
of  a  friction  brake  located  in  the  drive  pulley  and  set 
with  a  lever  located  within  easy  reach  of  the  operator. 
The  boring  tool  is  fitted  to  the  spindle  by  means  of  a 
tapered  shank  and  is  held  securely  in  place  by  means  of 
a  long  bolt  passing  up  through  the  spindle  to  the  top, 
thus  eliminating  any  possibility  of  the  tool  being  ex- 

tracted from  the  spindle  on  the  return  feed. 
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The  feed  mechanism  is  of  unit  construction  to  afford 
easy  access  and  is  tightly  incased,  retaining  sufficient 
oil  to  effect  a  splash  system  of  lubrication.  All  the  feed- 
shaft  bearings  are  bronze  bushed,  while  end  thrust  is 
taken  by  SKF  ball  bearings.  Feed  changes  are  made 

by  removing  the  gear-case  cover  and  changing  two 
gears.  A  hand  adjustment  for  the  table  is  provided, 
but  when  in  operation  the  table  feeds  the  work  to  the 
boring  tools  automatically,  and  when  the  cut  has  been 
finished  a  fast  travel  reverse  is  automatically  thrown 
into  action,  returning  the  table  to  and  stopping  it  the 
loading  position. 

The  oiling  system  is  a  particular  feature  of  the  ma- 
chine and  consists  of  force  feed  and  splash  system  com- 
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bined,  made  possible  by  the  all-inclosed  feature  of  the 
machine.  Both  the  feed  and  di'ive  mechanisms  are 
lightly  inclosed  and  partly  submerged  in  a  bath  of  oil, 
while  the  bearings  are  lubricated  through  individual 
leads  from  a  force-feed  arrangement.  Unit  construction 
of  the  various  mechanisms  is  follov.-ed  throughout,  and 
each  unit  is  accessible  without  disturbing  other  narts 
of  the  machine. 

Jack  screws  are  used  for  raising  and  lowering  the 
table,  each  screw  being  actuated  by  a  heavy  worm  and 
worm  gear  through  a  bronze  nut  which  is  sleeved  to  the 
worm  gear.  Each  jack  is  a  unit  in  itself  and  its  con- 

tents are  packed  in  grease  to  insure  thorough  lubrica- 
tion. A  means  for  advancing  or  retarding  the  screws 

independently  is  also  provided  in  order  to  maintain  per- 
fect alignment  of  the  table,  and  all  thrusts  are  taken  on 

SKF  ball  bearings.  The  advantage  of  having  a  jack 
.screw  feed  which  is  located  directly  beneath  the  work 
is  said  to  lie  in  obtaining  an  absolutely  vertical  feed 
thrust,  thereby  eliminating  all  side  thrust  on  the  table, 
which  is  said  to  be  a  very  important  factor  in  obtaining 
work  bored  round  and  in  vertical  alignment.  The  table, 
columns  »Tid  base  constitute  the  frame  and  are  of  cast 

iron.  The  table  is  gibbed  to  the  columns  on  each  side. 
The  columns  and  the  ba.se  are  of  box  construction  re- 

inforced. The  base  re.sts  on  the  floor  at  three  points 
only,  thus  eliminating  the  necessity  for  a  concrete  or 
other   foundation  of  this   type. 

Extra  attachments,  such  as  motor  drive,  holding  fix- 
tures and  tools,  and  equipment  for  cutting  compounds 

or  lubricants,  including  pump,  tank,  and  pipe  fittings, 
are  furnished  as  extras. 

"Bulldog"  Demagnetizer 
The  Electric  Brazing  and  Welding  Machine  Co.,  Inc., 

30  Church  St.,  New  York  City,  has  just  placed  on  the 

market  the  "Bulldog"  demagnetizer  shown  in  the  illus- 
tration. The  purpose  of  this  machine  is  to  demag- 

netize cutters,  flat  tools,  gages,  rings,  bearings,  etc., 
that  have  been  magnetized  by  being  placed  on  magnetic 
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chucks  or  by  other  causes.  The  device  is  intended  to  be 
attached  to  the  ordinary  electric-light  circuit  and  the 
only  operation  necessary  to  demagnetize  a  piece  of  work 
is  to  pass  it  over  or  between  the  pole  pieces  as  shown 
in  the  illustration. 

"Little  Niagara"  Pumps 
The  Hudson  Pump  Co.,  Inc.,  17  Merseles  St.,  Jersey 

City,  N.  J.,  has  recently  placed  on  the  market  the  "Little 
Niagara"  machine-tool  lubricant  pump  shown  in  the 
illustration.  The  device  is  at  present  made  in  two 
s'zes.  No.  0  and  No.  1,  having  capacities  of  5J  and  11 
gal.  per  minute  respectively.  Fig.  1  shows  an  outside 
view  of  the  pump  and  Fig.  2  a  cross-section  giving  an 
idea  of  the  construction  of  the  device.  The  idea  in 
bringing  forth  this  pump  was  to  provide  a  device  with 
a  large  delivery  at  slow  speed  and  containing  no  parts 
such  as  check  valves,  springs,  gears,  sliding  blades,  etc. 

The  piston  is  made  from  a  single  casting  having  two- 
openings,  one  on  each  end,  these  being  larger  than  the 
suction  or  discharge  to  eliminate  the  possibility  of  clog- 

ging.    The  piston  is  driven  by  the  rotor  and  the  ends 
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FIG.  1.     "LITTLE  NIAGARA"  LUBRICANT  PUMP 

Size  0 — Capacity.  55  gal.  pei*  minute'  pipe  size,  3  in.:  size  of 
pulley,  3  J  in.  :  belt  width.  1  or  li  in.  :  weight  of  complete  pump, 
12ii  lb.;  extreme  lengtli,  8J  in.  Size  1 — Capacity,  11  gal.  pel" minute :  pipe  size,  1  in.  ;  pulley  size,  4  in.  ;  width  of  belt,  H  or 
IJ  in. :  weight  of  complete  pump,  23   lb.  :   extreme  length,  lOJ  in. 

being  machined  at  an  angle  impart  a  back-and-forth 
motion  that  gives  the  pumping  action.  The  unique 
feature  is  the  fact  that  the  flow  can  be  reversed  with 

j//rr^fc^^j 

'^Cil       \aim\ 
FIG.    2.      CROSS-SECTION    OF    THE    PUMP 

the  pulleys  running  in  the  same  direction  by  simply 
turning  the  heads  of  the  pump  180  deg.  The  pump  is 
so  made  that  any  wear  on  the  end  of  the  piston  can  be 
compensated  for  by  means  of  the  adjusting  screws. 

"Tip-It"  Welding  Compound  for  Stellite 
The  "Tip-It"  welding  compound  for  Stellite  that  was 

described  on  page  1146,  Vol  49,  and  on  page  46a,  Vol. 
50,  and  which  was  said  to  be  a  product  of  the  Haynes 
Stellite  Co.,  Kokomo,  Ind.,  is  being  manufactured  by 

Tip-It,  Inc.,  120  Broadway,  New  York. 

Jones  Superior  Gear-Hobbing 
Machine — Erratum 

In  the  articles  on  the  Jones  Superior  gear-hobbing 
machine  on  pages  275  and  328a  an  error  was  made.  The 
work  arbor  and  hob  arbor  can  be  brought  within  four 
inches  of  each  other  and  the  minimum  diameter  of  gear 
that  can  be  cut  depends  upon  the  size  of  the  hob.  The 

company  states  that  gears  as  small  as  4  or  5  in.  in  diam- 
eter can  be  cut  if  necessary. 

How  Should  These  Tables  Be  Placed? 
A  contributor  would  like  to  get  an  expression  of 

opinion  from  the  readers  of  the  American  Machinist  as 
to  the  best  arrangement  of  the  tables  in  a  drafting 
room  where  daylight  illumination  is  used.  If  the  light 
comes  from  side  windows  (not  overhead),  should  the 
tables  face  the  windows   or  not? 

George  Kinne  Garvin 
George  Kinne  Garvin,  president  of  the  Garvin 

Machine  Co.,  Spring  and  Varick  Sts.,  New  York,  died 
at  his  residence  in  Garden  City,  L.  I.,  on  Feb.  20,  after 
a  brief  illness. 

Mr.  Garvin,  who  was  a  prominent  figure  in  engineer- 
ing circles,  was  born  in  May,  1859,  in  Hartford,  Conn., 

where  his  father,  the  late  Hugh  Garvin,  was  contractor 
in  Colt's  Armory. 

After  the  Civil  War  the  elder  Garvin  started  in 
business    in   New   York,  the  firm   name  being   Smith I 

GEORGE  KINNE  G.VRVIN 

&  Garvin.  George  received  his  education  at  Hasbruck's 
Institute,  Jersey  City,  N.  J.,  and  after  leaving  school 

worked  for  a  time  in  his  father's  shop,  which  in  the 
meantime  had  been  moved  to  Bricksburg  (now  Lake- 
wood),  N.  J.,  eventually  succeeding  to  the  management 
of  the  business. 

Mr.  Garvin  was  a  prolific  inventor  and  made  many 
improvements  in  machine  tools,  some  of  which  are  in 
use  in  all  parts  of  the  world.  He  possessed  a  genial 
disposition  and  last  spring  and  summer  befriended 
many,  of  the  soldiers  passing  through  Camp  Mills  on 

Long  Island. 
Two  of  his  sons,  George  K.,  Jr.,  and  Frank  W., 

are  with  the  American  Expeditionary  Forces  in  France, 

while  the  other  two,  Burr  K.  and  Hugh  R.,  are  con- 
nected with  the  Garvin  Machine  Co. 

Mr.  Garvin  left  a  widow  and  six  children  and  he 

is  also  survived  by  a  brother,  F.  W.  Garvin. 

He  was  a  member  of  the  Engineers'  Club,  the 
American  Society  of  Engineers  and  the  Garden  City 

Club. 
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Increasing  activity  is  noticeable  in 
the  steel  trade  due  to  the  large  pur- 

chases of  the  automobile  trade.  Ac- 
cording to  estimates  more  than  90  per 

cent,  of  the  business  now  being  done  at 
the  mills  is  in  sheets  for  the  automo- 

bile industry. 

An  air  record  was  established  by 
Capt.  Roy  N.  Francis  in  a  Glenn-Mar- 

tin bomber  when  he  flew  from  Wash- 
ington to  New  York  with  four  pas- 

sengers in  2  hours  and  15  min.  The 
distance  of  240  miles  was  covered  at 
an  average  of  107  miles  an  hour. 

Sales  figures  of  the  United  States 
Tire  Co.  indicate  that  the  drift  toward 
the  use  of  large  pneumatic  tires  on 
light  trucks  instead  of  solid  tires  has 
become  noticeable.  The  company  be- 

lieves that  the  time  is  near  when  the 
accepted  tire  equipment  for  such  trucks 
will  be  pneumatic. 

The  Army  Aeronautic  Corps  has  been 
successful  in  establishing  communica- 

tion between  an  airplane  in  the  air 
and  a  regular  telephone  on  the  Wash- 

ington city  line.  The  conversion  of 
tadio  to  direct-wire  communication  was 
made  automatically  by  an  apparatus 
devised  by  Army  officers. 

The  Eisemann  Magneto  Co.,  Brook- 
lyn, N.  Y.,  has  a  new  type  of  com- 
bined magneto  and  generator  for  trac- 

tor use.  The  magnets  in  the  magneto 
are  horizontal  instead  of  vertical.  The 

generator  is  superimposed  on  the  mag- 
neto so  that  it  can  be  easily  removed 

whenever  necessary  without  interfer- 
ing with  the  ignition  magneto.  In  this 

way  the  tractor  can  continue  its  op- 
eration should  any  trouble  occur  to 

the  starting  or  lighting  generator. 

That  the  abandonment  of  the  De 
Haviland  4  planes  for  use  in  mail 
service  was  due  to  structural  defects 
is  clearly  indicated  by  the  issue  of  a 
bulletin  by  the  Post  Office  Department 
asking  bids  for  17  changes  in  the 
planes.  These  include  reinforcing  the 
longerons  and  splices  with  steel  and 
plates,  enlarging  wires  and  fittings, 
reinforcing  sides  of  fuselage  and  bulk- 

heads, landing  gear  to  be  strengthened 
and  moved  forward  and  other  equally 
important  changes.  When  it  is  con- 

sidered that  combat  planes  are  sub- 
jected to  gn'eater  stresses  than  any 

other  the  changes  ordered  by  the  Post 
Office  Department  are  all  the  more 
significant. 

The  values  of  power  losses  given  by 
the  Technical  Section  of  the  Division 
of  Military  Aeronautics  and  compiled 
in  the  diagram  shown  afford  a  direct 
comparison  of  the  power  losses  at  vari- 

ous altitudes  between  the  Liberty  12-A 
and  the  Rolls-Royce  Eagle  8,  Rolls- 
Royce  Falcon  3  and  Fiat  A-12  bis,  and 
the  French  Hispano-Suiza  and  Sun- 

beam Arab  airplane  motors.  The  400- 
hp.  Liberty  12-A  shows  superiority  in 
power  over  the  Rolls-Royce  Eagle  8 
350  hp.  motor  up  to  the  altitude  of 
15,700  ft.    Above  this  height  the  Rolls- 
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Royce  gives  more  power,  and  at  20,- 
000  ft.  its  superiority  is  approximately 
16  hp.  The  power  losses  at  20,000  ft. 
are  57  per  cent,  for  the  Liberty  engine 
and  45.6  per  cent,  for  the  Rolls-Royce. 
At  approximately  3200  ft.  the  270- 
hp.  Rolls-Royce  Falcon  3  has  the  same 
power  as  the  297-hp.  Fiat  A-12  bis, 
and  from  this  altitude  up  to  20,000  ft. 
it  has  an  average  superiority  in  power 
of  7.6  hp.  The  208-hp.  French  Hispano 
Suiza,  while  losing  43.2  per  cent,  of  its 
power  at  the  height  of  20,000  ft.,  proves 
to  be  superior  to  the  Sunbeam  Arab 
217-hp.  motor  above  2500  feet. 

Looking  back  on  the  great  tractor- 
manufacturing  program  of  last  year  it 
seems  to  be  worth  while  for  the  ma- 

terial-specialty manufacturers  to  pro- 
duce some  wear-resisting  material  to 

meet  the  requirements  of  such  wearing 
parts  as  bull  gears,  pinions,  sprockets, 
transmission  gears,  shoes,  links,  pins, 
lugs,  spacing  blocks,  chains,  rollers, 
etc.  The  use  of  manganese  or  other 
alloys  in  the  construction  of  these  parts 
or  for  parts  which  are  adaptable  to 
tractor  usage  is  being  advocated  by 
some  for  the  heavily  loaded  tractor 

wearing  parts.  Another  manufactur- 
ing opportunity  would  seem  to  be  in 

the  investigation  of  the  possibilities  for 
the  use  of  pressed-steel  products  in 
tractor  construction.  A  big  demand  has 
been  created  for  pressed-steel  parts 
rather  than  for  cast  or  malleable  iron  in 
the  construction  of  practically  all  kinds 

of  machinery,  particularly  in  the  va- rious automotive  lines. 

Agreement  between  automobile  and 
pneumatic  tire  manufacturers  to  re- 

move all  war  restrictions  on  sizes  and 
styles  of  tires  was  announced  by  the 
National  Automobile  Chamber  of  Com- 

merce. There  are,  however,  many  ad- 
vantages in  keeping  the  number  of 

sizes  and  styles  as  low  as  possible. 

The  United  States  Senate  and  House 

have  agreed  upon  the  Post  Office  Ap- 
propriation Bill,  including  $200,000,000 

for  federal  aid  to  highways  and  $300,- 
000  to  continue  experiments  with  motor- 

truck transportation  of  parcel-post 
mail  matter.  This  will  be  reflected  in 
the  building  of  all  kinds  of  machinery. 

A  special  building  for  motor  cars 
has  been  erected  at  the  great  industrial 
fair  at  Lyons,  France.  Here  several 
post-war  models  of  foreign  cars,  chiefly 
of  French  and  Italian  makes,  will  be 
exhibited.  America  will  be  repre- 

sented by  the  B.  F.  Goodrich  Rubber 
Co.,  the  United  States  Rubber  Co.  and 
the  Willys-Overland  Company. 

There  is  a  tendency  among  tractor 
manufacturers  to  adopt  a  compressed- 
air  starter  as  a  regular  tractor  equip- 

ment. This  is  not  so  much  because  the 
electric  starter  is  not  reliable  but  be- 

cause the  principles  of  electric  ap- 
paratus of  this  kind  are  not  so  gen- 
erally understood  by  dealers  and 

farmers.  This  was  well  illustrated  in 
the  recent  tractor  investigation  held  by 
the  United  States  Department  of  Ag- 

riculture. It  has  been  found  that  a 

large  per  cent,  of  all  tractor  troubles 
originated  in  the  ignition  systems  on 
account  of  the  lack  of  knowledge  on  the 

part  of  users. 

Aircraft  contracts  totaling  $469,- 
000,000  have  been  canceled  or  sus- 

pended by  the  War  Department  since 
the  signing  of  the  armistice.  Dur- 

ing the  week  ended  Feb.  7  abont 
$2,000,000  worth  of  airplanes  and 
engines  were  delivered,  leaving  or- 

ders still  to  be  filled  valued  at  $10,- 
000,000.  On  the  day  hostilities  ceased 
outstanding  orders  for  service  planes 
aggregated  $125,000,000.  Up  to  Feb. 
7  about  91  per  cent,  of  these  contracts 
had  been  canceled.  The  total  produc- 

tion of  Liberty  motors  to  Feb.  7  was 
20,147  with  331  still  to  be  delivered. 
Contracts  for  30,526  Liberty  motors 
were  outstanding  Nov.  11,  1918,  but 
orders  for  23,622  were  canceled.  The 
production  of  the  De  Haviland  planes 
up  to  Feb.  7  was  4600  exclusive  of  204 
shipped  without  motors.  There  are 
still  42  planes  of  this  type  to  be  de- livered. 
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Sparks  from  fhe 
Shipping  Board  Reduces 

Cost  of  Tracings 
Mechanical  Reproduetions  Hard  to  Dis- 

tinguish from   Originals — Cost 
But  Fraction  of  Latter 

By  means  of  a  recently  patented 
process  the  Emergency  Fleet  Corpora- 

tion has  been  producing  at  a  cost  of 
from  10  to  13c.  per  square  foot  trac- 

ings which  if  made  by  hand  would 
ordinarily  cost  from  $1..')0  to  $5  per 
square  foot.  The  resulting  tracings 
from  this  process  are  so  nearly  like 
the  original  that  they  are  distinguish- 

able as  reproductions  only  on  close 
inspection. 

The  table  shows  the  amount  of  trac- 
ings delivered  and  the  cost  for  the 

week  of  Dec.  5-12,  1918.  A  similar 
table  submitted  for  the  week  of  Oct. 
17-24,  1918,  shows  1137  sq.ft.  at  a  cost 
of  12.9c.  per  square  foot.  Besides  the 
simple  operation  of  reproducing  trac- 

ings either  on  cloth  or  paper  the  proc- 
ess has  been  used  in  a  number  of  other 

WEEKI.T    RBl'ORT    OF    LITHO     ROOM. 
DEC.    5-12,    191S 

Nunibei-  of  men  in  room    2 
Original  tracings  received    417 
Process  tracings  made    1681 
Number  of  plates  of  jelly  pouied,  ...  .36 
Number    of    square    feet     of    tracing' 

oloth  ii.sed       3.'66 
Number    of    square    feet    of    tracing 

oloth  delivered       246n 

Number    of    square    feet    of    tracing 
cloth  wasted     ine 
Approximate  Expense  of  Rectiox  kor 

Seven  Days 

Cost   of  tracing   cloth   $137.2,'> Miscellaneous  supplies  and  Jelly.  .  .  .  29.00 
Supervision        60.00 
Labor       4600 

Total  expense      $272.2.') 
Approximate    Cost   Pbk   Square   Foot 

Labor  per  square  foot        $0,019 
.Materials  and  supervision        0.09:! 

Total  cost      $0.112 

ways  and  for  a  variety  of  purposes. 
It  has  been  used  for  progress  work, 
the  reproductions,  either  on  cloth  or 

strong  paper,  being  used  instead  of 

blueprints  or  Vandykes.  It  has  also 
been  used  to  produce  new  drawings,  a 
large  part  of  which  are  similar  to  those 
previously  made,  by  blocking  out  the 

parts  to  be  changed  on  either  the  trans- 
fer print  or  on  the  plate,  with  the  new 

details  drawn  in  by  hand. 
The  work  is  done  in  the  following 

manner:  A  matrix  blueprint  on  a 
special  transfer  paper  is  made  on  any 
good  blueprint  apparatus,  but  it  is  not 
developed  or  washed  before  its  use  in 
the   process. 
When  at  the  proper  temperature  a 

sensitized  gelatine  is  poured  over  a 
zinc  plate,  usually  42  x  98  in.  o.  42 
X  110  in.,  which  rests  on  an  inclined, 
adjustable  table,  the  proper  thickness 
of  gelatin:;  bainy  obtained  by  the  angle 

of  inclination  of  the  table  and  by  the 
special  pouring  pot  designed  for  the 
process.  The  overflow  is  caught  and 
used  again.  As  soon  as  the  gelatine  is 
poured  the  table  is  righted  and  the 
gelatine  allowed  to  set  a  few  minutes. 

An  Essential  Treatment 

Prom  the  adjustable  table  the  gelat- 
inized plate  is  put  into  a  recess  of  a 

patented  refrigei-ating  table  and  under- 
goes the  essential  treatment  on  which 

the  success   of   the   process   depends. 
After  a  few  minutes  in  the  refrig- 

erator the  plate  is  placed,  gelatine  up, 
on  the  refrigerated  top  of  the  table,  its 
temperature  being  maintained  at  the 
60  deg.  limit  of  efficiency.  The  un- 

washed matrix  print  is  laid  face  down 
on  the  gelatine  for  a  few  seconds,  which 
on  removal  leaves  the  reversed  image 
on  the  gelatine,  a  reaction  having  taken 
plr2e  between  the  unexposed  lines  of 
the  transfer  print  and  the  sensitized 

gelatine. 
The  gelatine  plate  is  then  inked  with 

a  squeegee  roller  spread  with  special 
carbon  ink  which  clings  only  to  the 
lines  left  by  the  transfer-print  reac- 

tion, being  repelled  by  the  rest  of  the 

gelatine. 
Finished  Tracing  in  30  Minutes 

The  paper  or  cloth  on  which  the  trac- 
ing is  desired  is  then  laid  smoothly  on 

the  gelatine,  pressed  flat  and  imme- 
diately taken  off,  the  complete  tracing 

being  transferred  to  the  finest  line.  As 
many  as  10  to  15  impressions  may  be 
made  on  tracing  cloth  from  one  gela- 

tine plate,  merely  by  reinking,  and 
40  to  60  copies  reproduced  on  paper. 
The  finished  tracing  is  then  complete 
and  can  be  used  within  a  short  time. 

The  time  from  the  transfer  print  to 
the  finished  tracings  was  30  min.  or 
less.  Pouring  and  refrigeration  of 
plates  are  so  controlled  that  no  delay 
occurs  at  any  stage  of  the  process,  and 
although  the  stated  limit  of  capacity 
for  a  one-table  plant  is  500  sq.ft.  a 
day  actual  results,  as  shown  by  the 
table,  have  been  greater  than  this. 

Italian  Machinery  Imports 
In  the  Feb.  6  issue  of  the  American 

Machinist  under  the  heading  of  "Italian 
Machinery  Imports"  a  news  item  was 
published  stating  that  an  association  of 
important  firms  had  been  formed  at 
Milan,  Italy,  to  carry  on  trade  in  in- 

dustrial machinery  and  machine  tools 
from  allied  countries.  This  item  was 
taken  from  Commerce  Reports  of  the 
Canadian  Department  of  Trade  and 
Commerce,  which  stated  that  such  an 
organization  had  been  formed  under 
tilt  name  of  Italian  Association  of 
Importe's  and  Merchants,  Milan,  Italy. 

Work  of  the  Forestry  Section  of 
Engineer  Corps  in  France 

For  use  in  producing  lumber  and 
timber  products  for  the  American  Ex- 

peditionary Forces  there  has  been  pro- 
duced and  shipped  to  France  46 

logging  locomotives,  550  log  cars,  200 
miles  of  rail  and  600  complete  small- 
type  sawmills  with  accessory  logging 
outfits. 

The  banner  month  in  production  for 
these  mills  was  October,  1918,  when 
they  cut  50,000,000  ft.  of  lumber.  Plans 
were  well  under  way  for  the  manufac- 

ture of  100,000,000  ft.  of  lumber  a 
month  by  January,  1919,  and  this  figure 
would  undoubtedly  have  been  reached, 
as  the  men  were  becoming  expert, 
roads  were  improving  and  in  general 
conditions  were  in  every  way  more 
favorable.  Up  to  Nov.  30,  1918,  the 

lumber  produced  by  the  sawmills  oper- 
ated by  the  Forestry  section.  Corps  of 

Engineers,  for  the  use  of  the  Ameri- 
can Expeditionary  Forces  would  build 

enough  barrack  buildings  20  ft.  wide  to 
extend  if  placed  end  to  end  600  miles 
and  house  3,107,600  men.  The  standard- 
gage  railroad  ties  produced  would  build 
a  line  of  single-track  railroad  1091 
miles  long,  or  from  St.  Nazaire  to 
Berlin  via  Tours  and  Paris.  The  small 
ties  for  24-in.  track  would  build  double 
tracks  paralleling  185  miles  of  trenches. 
The  pickets,  posts  and  poles  if  cut  into 
6-ft.  posts  would  make  a  fence  with 
posts  a  rod  apart  reaching  one-third  the 
distance  around  the  earth.  The  piling 
if  stood  end  to  end  would  make  a  flag- 

pole 435  miles  high.  The  wood  fuel 
produced  would  make  a  rick  1  yd.  wide, 
1  yd.  high  and  600  miles  long,  or  as 
cord  wood  a  rick  4  ft.  wide,  4  ft.  high 
and  340  miles  long. 

*  :^  i: 

Russian  Central  Union  of  Cooper- 
ative Societies  Explained 

The  bulk  of  Russia's  buying  power 
exercised  by  80,000,000  people  through 
the  membership  of  20,000,000  families 
in  30,000  cooperative  societies  forming 
500  provincial  unions  is  concentrated  in 
the  All-Russian  Central  Union  of  Co- 
operative  Societies. 

As  a  means  of  establishing  direct 
contact  with  forward-looking  manufac- 

turers of  high-grade  standard  products 
the  Central  Union  has  opened  a  buying 
agency  in  America,  to  procure  machin- 

ery and  supplies  where  available  quick- 
ly, advantageously  and  in  quantity. 

Controlling  vast  stocks  of  raw  mate- 
rials produced  in  Russia  and  Siberia  the 

Central  Union  desires  to  promote  on  a 
large  scale  commercial  intercourse  with America. 

The  American  representative  is  Alex- 
ander Ze^enko,  Liebes  Building,  167 

Post   St.,    San   Francisco     C^alif. 
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Worlds  Industrial  Forcje .^  E.C.Po7'ter. 
Neivs  Editor 

Sixth  National  Foreign  Trade 
Convention 

The  chairman  of  the  National  For- 
eign Trade  Council,  James  A.  Farrell. 

has  issued  the  formal  call  for  the  Sixth 
National  Foreign  Trade  Convention  to 
be  held  in  the  Congress  Hotel,  Chicago, 
on  Thursday,  Friday,  and  Saturday, 
Apr.  24-26,  1919. 

This  year,  says  Mr.  Farrell,  the  con- 
vention has  assembled  a  large  amount 

of  valuable  technical  information,  which 
is  available  to  all  delegates  who  wish 
to  use  it.  This  information  will  be 

furnished  by  the  volunteer  trade  ad- 
visers of  some  of  the  most  experienced 

business  houses  and  by  the  representa- 
tives of  the  Government  trade  agencies. 

A  number  of  prominent  business  men  of 
long  experience  in  every  branch  of  for- 

eign trade  have  offered  their  services 
as  volunteer  advisers.  The  information 

they  can  give  is  based  on  personal  ex- 
perience and  as  such  is  doubly  valuable. 

In  addition  the  Department  of  State 
will  cooperate  by  assigning  to  the  con- 

vention some  members  of  the  consular 
service  who  will  just  have  returned 
from  Europe,  Latin  America  and  the 
Far  East.  The  Department  of  Com- 

merce will  send  a  number  of  its  ex- 
perts from  the  Bureau  of  Foreign  and 

Domestic  Commerce.  The  Shipping 

Board  will  be  represented.  The  Pan- 
American  Union  will  be  present  to  give 
information  on  Latin-American  rela- 

tions. These  men  are  thoroughly 
familiar  with  their  respective  fields  and 
can  supply  a  great  fund  of  valuable  in- 

formation if  called  upon. 

A  Method  of  Treating  Bums 
Surgeons  used  to  consider  that  the 

sealing  up  of  infected  bums — and  the 
majority  of  burns  are  infected — was 
contrary  to  all  sound  surgical  princi- 

ples. However,  the  successful  treat- 
ment of  burns  by  sealing  them  up  with 

a  neutral  wax  has  made  it  easy  to  for- 
get former  theories  and  ideas. 

Dr.  Barthe  de  Sandfort,  now  a  re- 
tired surgeon  of  the  French  navy,  has 

made  encouraging  progress  over  a 
period  of  years  in  the  treatment  of 
bums  by  sealing  them  up  with  certain 
paratlines  and  resinous  gums,  thus  pro- 

tecting the  delicate  nerve  endings  that 
were  exposed  and  allowing  the  body 
heat  so  confined  to  aid  nature  in  repair- 

ing the  injury. 

Dr.  de  Sandfort's  experiments  have 
resulted  in  a  special  preparation  of 
wax  called  Ambrine,  which  is  now  man- 

ufactured under  his  formula  in  the 
United  States  as  well  as  in  France. 
Briefly  his  treatment  is  as  follows:  The 
bum  should  be  washed  with  distilled 

vv-iter   or  a   mild   antiseptic,   such   as   a 

boric  or  saline  solution;  all  blisters 
should  be  punctured  and  allowed  to 
drain  naturally,  and  the  burn  should 
be  thoroughly  dried  by  an  electric  drier 
fan  before  Ambrine  is  applied. 

In  applying  Ambrine  it  should  be 
melted  by  heating  in  a  water  bath  and 
the  heat  brought  to  and  maintained  at 
about  150  deg.  F.  It  should  then  be 
sprayed  by  an  atomizer  over  the  en- 

tire surface  of  the  wound  and  at  least 
one-half  inch  over  the  edges.  Over 
this  should  be  applied  a  very  thin  layer 
of  medicated  absorbent  cotton  while 
the  wax  is  still  soft,  and  on  top  of  this 
another  coat  of  Ambrine  should  be 
sprayed  or  brushed  so  that  the  whole 
will  form  a  solid  crust.  After  thif 
the  burn  should  be  heavily  padded  and 
bandaged  in  the  usual  manner. 

In  a  short  time  secretions  form  under 

the  dressing,  rendering  the  wax  nonad- 
hesive  so  that  it  can  be  readily  removed 
without  pain  or  injury. 

The  burn  should  be  re-dressed  every 
24  hours  until  the  granulating  area 
shows  only  slight  secretions,  when  th« 
dressing  need  only  be  removed  every 
48  hours. 

Ambrine  can  be  used  successfully 
not  only  with  superficial  burns,  but 
with  burns  of  the  second  and  third  de- 

gree. The  advantages  claimed  are: 
painless  application  and  dressing,  al- 

most instant  relief  from  the  pain  from 
the  injury  and  rapid  healing  with  very 
little  scar  tissue. 

No  less  an  authority  than  Dr.  Wil- 
liam O'Neill  Sherman,  chief  surgeon 

of  the  Carnegie  Steel  Co.,  says  in  Sur- 
gery, Gynecology  and  Obstetrics  that 

Ambrine  is  in  use  in  all  the  company's 
emergency  hospitals  and  they  have 
treated  vinth  it  more  than  3000  cases  of 

burns.  He  further  says:  "It  is  use- 
less to  compare  this  method  with  any 

other  method  because  of  its  undoubted 
superiority.     It  is   an   ideal   treatment 

for  bums." *  *     * 

Election  of  Officers 
The  American  Institute  of  Consult- 

ing Engineers,  Inc.,  New  York,  at  its 
council  meeting  on  Feb.  5  elected  the 
following  officers :  L.  B.  Stillwell,  pres- 

ident; A.  M.  Hunt,  vice  president,  and 
F.  A.  Molitor,  secretary  and  treasurer. 
At  the  annual  meeting  the  following 
members  of  the  council  were  elected  to. 
take  the  places  of  those  retiring:  S. 
Whinery,  Desmond  FitzGerald,  J.  Parke Channing. 

*  'H        * 

Exports  From  Canada 
During  the  past  year  the  declared 

exports  from  Ottawa,  Canada,  to  the 
United  States  were  valued  at  only  $40,- 
074,709,  as  compared  with  $320,458,636 in  1917. 

Kiln-Drying  Methods  for 
Airplane  Stock 

Tests    Conducted    by    Forest    Products 
Laboratory  Show  Superiority  Over 

Air-Drying  Method 

A  summary  of  results  obtained  at  the 
forest  products  laboratory  of  the  For- 

est Service  is  contained  in  a  report  of 
the  director  of  the  laboratory  to  the 
forester,  Forest  Service,  United  States 
Department  of  Agriculture. 

•At  the  time  our  aircraft  program  was 
launched  practically  no  seasoned  spruce 
stock  was  available.  To  air-dry  green 
spruce  3  in.  thick,  such  as  is  used  in 
airplanes,  requires  from  one  to  two 
years.  The  forest  products  laboratory 
specified  a  method  of  kiln  drying  by 

which  green-spruce  airplane  stock  can 
be  dried  in  from  20  to  40  days  to  the 
proper  moisture  content.  Kilns  were 
designed  for  the  Army  and  Navy  and 
for  commercial  companies  capable  of 
properly  drying  airplane  stock,  and 
men  were  fux-nished  to  operate  them 
until  operators  could  be  trained  at  the 
laboratory.  Seasoned  stock  was  thus 
insured  equal,  if  not  superior,  to  air- 
seasoned  material. 

A  relatively  slight  advantage  in  light- 
ness and  strength  over  the  best  substi- 
tute makes  spruce  the  preferred  air- 
plane wood  and  warranted  the  organi- 
zation of  a  Spruce  Production  Division. 

The  same  importance  attaches  to  any 
saving  in  strength,  however  slight,  that 
is  accomplished  through  proper  meth- 

ods of  seasoning.  Exhaustive  tests  are 
showing  that  the  Forest  Service  speci- 

fications produce  better  material  than 
can  be  obtained  by  drying   in   the   air. 

Strength  of  Airpla.se  Woods 

Over  300,000  tests  made  on  about  130 

species  of  wood  afforded  basic  informa- 
tion for  aircraft  design.  From  these 

data  the  relative  suitability  of  various 

species  of  wood,  the  influence  of  de- 
fects, the  relation  between  strength  and 

density  and  the  influence  of  moisture 
can  be  determined.  A  table  of  strength 
values  at  15  per  cent,  moisture  was 

prepared  by  the  forest  products  lab- 
oratory, and  adopted  by  the  Army  and 

Navy  as  a  basis  for  the  design  of  the 
wooden  parts  of  aircraft. 

Practically  all  airplane  specifications 
for  lumber  and  parts  accepted  by  both 
the  Army  and  Navy  were  either  pre- 

pared or  reviewed  by  the  Forest  Serv- ice. 

The  relative  strength  of  various 
woods  was  investigated.  The  results 
obtained  were  used  as  bases  for  deter- 

mining the  best  substitutes  for  spruc;' 
and  also  in  eliminating  undesirable 

species. The  inspection  of  wood  has  played  a 

greater  part  in  the  manufacture  of  air- 
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craft  than  in  any  other  industry,  and  at 
the  beginning  of  the  war  the  number  of 
men  qualified  to  undertake  such  a  re- 

sponsibility was  very  limited.  The  lab- 
oratory assisted  in  educating  men  for 

this  work,  first  by  preparing  an  inspec- 
tors' handbook  on  wood  and  later  by 

instituting  regular  courses  in  wood  in- 
spection. 

Tests  of  Beams  and  Struts 

On  account  of  the  difficulty  in  ob- 
taining suitable  pieces  for  manufactur- 

ing the  larger  airplane  parts  and  the 
necessity  for  conserving  material  sev- 

eral series  of  tests  were  conducted  at 
the  laboratory  on  built-up  beams  and 
struts  of  various  designs  and  also  on 
various  types  of  splices.  Present  spe- 

cifications of  the  Army  and  Navy  for 
laminated  and  spliced  beams  and  lami- 

nated struts  are  based  on  the  results 
of  these  tests. 
A  waterproof  coating  for  airplane 

propellers,  which  incorporates  thin 
aluminum  leaf  in  the  finish,  was  devel- 

oped at  the  laboratory  and  placed  in 
production  by  the  War  Department. 

Direct  assistance  was  given  by  the 
laboratory  in  stimulating  the  produc- 

tion of  the  materials  needed  for  making 

waterproof  glues  as  well  as  the  manu- 
facture of  the  glues  themselves,  and  a 

number  of  concerns  were  aided  in  de- 
veloping satisfactory  manufacturing 

procedure. 
Several  types  of  waterproof  glues, 

both  of  the  blood  albumin  and  casein 

types,  were  worked  out  and  were  dem- 
onstrated to  certain  manufacturers 

upon  request  of  the  Bureau  of  Aircraft 
Production.  One  of  these  types  is  now 
obtainable  in  the  open  market. 

New  Plywoods  Developed 

Practically  nothing  was  known  of  the 
mechanical  and  physical  properties  of 
plywood  at  the  beginning  of  the  war. 
The  use  of  plywood  in  aircraft  construc- 

tion necessitated  information  of  this 
kind,  and  the  properties  of  plywood  of 
many  species  were  determined  by  the 
laboratory  through  elaborate  series  of 
strength  tests. 

The  aircraft  work  of  the  Army  and 
Navy  Departments  covers  a  much 
broader  field  than  would  seem  possible 
at  first  thought.  The  results  of  real 
value  that  were  obtained  are  many  in 
number  and  far-reaching  in  application. 
At  the  time  the  armistice  was  signed 
production  was  increasing  rapidly. 

•     *     * 

A  New  Bronze-Alloy  in  Norway 
A  captain  in  the  Norwegian  navy, 

Mr.  Bull,  has  invented  a  new  bronze- 
alloy,  the  so-called  M-bronze,  which  is 
particularly  adapted  for  bearings,  ar- 

maments and  machinery  parts  where 
a  comparatively  high  hardness  is  re- 

quired, and  for  welding  and  rolling. 
In  order  to  satisfy  different  require- 

ments the  bronze  is  worked  out  in 
three  qualities:  One  hard  (M  H),  one 
medium  hard  (MM)  and  one  soft  (M 
B).  For  use  where  an  especially  good 

quality  is  demanded  and  for  ship's  use 
there  can  also  be  produced  a  finer  qual- 

ity, like  mangan  bronze. 

New  Process  Gear  Corporation 
Taken  Over  by  a  New 

Organization 
The  Meachem  Gear  Corporation,  of 

which  T.  G.  Meachem  is  president,  T. 
W.  Meachem  vice-president  and  J.  F.  S. 
Meachem  treasurer,  Syracuse,  N.  Y., 
has  been  incorporated  for  the  purpose 
of  taking  over  from  the  New  Process 
Gear  Corporation  the  manufacture  of 
New  Process  rawhide  pinions  and  for 
the  general  manufacture  of  gears  of 
all  kinds.  The  company  is  incorpo- 

rated at  $300,000  and  has  purchased  a 
three-story  building  at  411-415  Canal 
St.,  Syracuse,  which  is  to  be  devoted 
entirely  to  the  manufacture  of  gears. 
The  Meachems  who  organized  this 

company  are  the  same  persons  who 
owned  and  controlled  the  New  Process 
Gear  Corporation  and  the  New  Process 
Rawhide  Co.  for  30  years.  Associated 
with  them  are  George  W.  Wood,  secre- 

tary and  superintendent,  and  H.  W.  Kid- 
dle, assistant  superintendent,  who  had 

charge  of  the  manufacture  of  rawhide 
and  the  rawhide-pinion  department  of 
the  old  company. 

The  plant  purchased  was  remodeled 
and  began  operation  on  Mar.  1,  at 
which  tims  it  took  over  the  rawhide- 
pinion  business,  the  hide  plant  at  811 
Free  St.,  and  all  of  the  raw  materials 
and  uncompleted  orders  pertaining  to 
this  branch  of  the  business. 

The  company  will  also  manufacture 
a  full  line  of  cut  metal  gears  for  mills 
and  factories  of  all  kinds. 

Engineers'  Club  of  Philadelphia  to 
Hold  Interesting  Meeting 

Dr.  John  A.  Brashear  will  present  an 

illustrated  paper  entitled  "An  Eve- 
ning's Journey  among  the  Stars"  at  the 

regular  meeting  of  the  Engineers'  Club 
of  Philadelphia  at  Witherspoon  Hall 
on  Tuesday  evening,  Mar.  18,  1919. 

A  special  meeting  will  be  held  at  the 
club  house,  Wednesday,  Mar.  12,  1919. 
Prof.  Warren  P.  Laird,  Department  of 
Architecture,  University  of  Pennsyl- 

vania, will  present  an  illustrated  paper 
on  "The  Placement  of  the  Delaware 

River  Bridge." The  club  has  made  preliminary  an- 
nouncement of  a  special  meeting  on 

Wednesday,  Apr.  23,  at  which  Arthur 
J.  Baldwin,  vice  president  of  the  Mc- 

Graw-Hill Co.,  Inc.,  will  present  an 

illustrated  paper  on  "The  Devastated 
Area  and  Its  Reconstruction." 

*     *     * 

Cincinnati  Machine  Tools  in  Spain 
and  Portugal 

Cincinnati  sells  more  machine  tools 
to  Spain  and  Portugal  than  all  the  rest 
of  America  combined,  declared  Henry  S. 

Moos,  president  of  the  American  Ma- 
chinery Syndicate  of  Madrid,  Barce- 

lona and  Bilboa  (Spain)  and  Lisbon 

(Portugal),  who  made  a  business  visit 
to  Cincinnati  recently. 

"Since  the  beginning  of  the  ̂ ya^ 
Spain  has  become  a  manufacturing 

country,"  said  Mr.  Moos,  "and  now  is 

making  most  of  the  commodities  she 

formerly  imported.  Cincinnati  is  par- 
ticularly well  known  in  our  country  by 

reason  of  the  superior  machinery  man- 

ufactured here,  as  well  as  the  excel- 
lence of  other  products,  such  as  soaps, 

leather  goods,  tools,  hardware,  etc. 
Some  idea  of  the  high  esteem  in  \yhich 
your  machine  tools  and  other  machinery 
are  held  in  Spain  may  be  gained  from 
the  fact  that  when  contracts  are  let 
for  any  sort  of  machinery  in  Spain  the 
specifications  almost  invariably  call  for 
'Cincinnati-American'  machines. 

"During  the  past  year  Spain  pur- 
chased more  than  $2,000,000  worth  of 

machine  tools  and  machinery  in  Cin- 
cinnati. Most  of  this  is  being  used  to 

build  other  machinery  in  Spain." H«         *         ̂  

Annual  Exhibit  at  Pratt 
Institute 

Thursday  evening.  Mar.  13,  will  be 
observed  as  visitors'  night  in  the  school 
of  Science  and  Technology  of  Pratt 
Institute,  Brooklyn,  N.  Y.  From  8  to 
9  o'clock  the  shops,  laboratories  and 
drawing  rooms  of  the  school  will  be 
open  for  the  public  to  observe  the 
students  at  work. *     *     * 

Books   for   Reconstruction 

Hospitals 
The  remarkable  ranfte  of  the  reedu- 

cation program  for  disabled  soldiers  is 
shown  by  a  list  of  books  for  reconstruc- 

tion hospitals  received  by  the  American 
Machinist.  It  has  been  compiled  by  the 

American  Library  Association  in  sup- 
port of  the  work  of  the  Surgeon-Gen- 

eral's office,  and  150  subjects  are 
covered. 
Trades  and  occupations  are  fully 

treated  in  the  list,  giving  the  best 
American  books  which  are  neither  too 

elementary  nor  to  specialized  for  voca- 
tional purposes.  Some  of  the  books  on 

machine-shop  practice  contained  in  the 
list  are  on  airplane  mechanics,  black- 
smithing,  brazing  and  soldering,  elec- 

trical engineering,  engineering,  ma- 
chine-shop work,  advanced  mathematics, 

metal  finishing,  patternmaking,  sheet- 
metal  work,  technical  periodicals,  trades 

and  occupations. 
Many  of  the  books  are  now  in  the 

American  Library  .Association  libraries 
in  reconstruction  hospitals.     Any  book 
on  the  list  is  supplied  to  the  hospital, 
where    the    librarian    finds    that    the 
specific  need  for  it  exists. 

*     *     * 

Will  Divide  Profits  With 

Employees 
Announcement  is   made  by  John   H. 

Schumann,  president  of  the  Hilo  Var- 
nish   Corporation    (formerly    Moller    & 

Schumann  Co.),  Brooklyn,  N.  Y..  of  a 
profit-sharing  plan. 

Mr.  Schumann  states  that  half  the 

profits  of  the  corporation  will  be  dis- 
tributed among  all  the  employees  an- 

nually; that  each  will  receive  a  share 
proportionate  to  his  salary  or  wages 
and  the  length  of  time  he  has  been 
on  the  payroll  of  the  corporation. 
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W.  Rakers,  21  Chineesche  Voorstraat. 
Sourabaya,  Java,  would  like  to  estab- 

lish connections  with  American  export- 
ers of  tools,  hardware  and  machinery. 

Briscoe  &  Co.,  Ltd.,  Crawford  and 
Bond  Sts.,  Dunedin,  N.  Z.,  are  importers 
of  steel  bars  and  plates,  wire  rope,  etc., 
and  invite  correspondence  with  Amer- 

ican manufacturers. 

Juan  Ortoll  Delmotte,  Santa  Cruz, 
Teneriffe,  Canary  Islands,  wishes  to  ob- 

tain exclusive  representation  of  Amer- 
ican lines  of  motor  cars  and  accessories, 

hardware,  wire  and  nails. 

Joseph  Boukez  et  Cie.,  P.  O.  box  604, 
Alexandria,  Egypt,  general  importers 
specializing  in  chemicals,  iron  and  steel, 
cement  and  building  materials,  desire 
to  represent  American  lines. 

Osaka  Boeki  Kaisha,  Ltd.,  Osaka, 
Japan,  solicits  correspondence  with 
American  dealers  in  chemicals  and  met- 

als with  the  object  of  obtaining  Jap- 
anese and  Korean  representation  of 

American  lines. 

Mohamedally  Abdoolally  &  Co..  Iron 
Jatha,  Carnac  Bridge,  Bombay,  India, 
are  desirous  of  handling  American 
lines  of  galvanized,  corrugated  and 
plain  sheets,  steel  angles,  tees  and 
plates,  hoops,  pipes  and  pipe  fittings. 

Home  Co.,  Ltd.  is  the  new  name 
of  F.  W.  Home  &  Co.,  a  Japanese  cor- 

poration recently  purchased  from  F. 
W.  Home  by  the  American  Interna- 

tional Corporation.  The  business  will 
be  continued  along  its  present  lines. 

A.  &  T.  Burt,  Ltd.,  Dunedin,  N.  Z., 
general  importers  and  exporters,  are 
particularly  interested  in  machinery 
and  fittings,  engineering  requisites, 
lighting  fixtures  and  similar  lines.  Cor- 

respondence with  a  view  to  handling 
American  goods  is  solicited. 

George  W.  Traut,  president  and 
treasurer  of  the  Traut  &  Hine  Manu- 

facturing Co.,  was  presented  with  a 
silver  loving  cup  in  honor  of  his  50th 
birthday.  The  presentation  was  made 
by  General  Superintendent  E.  N. 
Humphrey. 

R.  G.  Ames  has  joined  the  Black  & 
Decker  organization  in  the  capacity  of 
branch  manager  in  charge  of  the  Chi- 

cago office.  Mr.  Ames  is  well  known 
in  the  automobile-accessory  trade,  hav- 

ing been  associated  for  the  past  10 
years  with  the  Edward  A.  Cassidy  Co., 
New  York. 

A.  F.  Strafer,  recently  with  the 
Kemp  Machinery  Co.,  has  organized 
the  Strafer  Machinery  Co.  in  Balti- 

more, Md.  Mr.  Strafer  has  been  iden- 
tified with  the  machine-tool  business 

for  a  number  of  years   and  was  for- 

merly with  the  Motch  &  Merryweather 
Machinery  Co.,  Cleveland. 

Robert  S.  Alter,  vice  president  and 
foreign  manager  of  the  American  Tool 
Works  Co.,  was  given  a  dinner  at  the 
Business  Men's  Club,  Cincinnati,  Ohio, 
Jan.  31,  1919.  The  principal  speaker 
was  E.  G.  Todd  of  E.  Isbecque  &  Co., 
New  York,  Brussels  and  Antwerp.  Mr. 
Alter  was  presented  with  a  gold  watch. 

L.  M.  Baker  is  now  special  engineer 
of  the  Hyatt  Roller  Bearing  Co.,  De- 

troit, Mich.  Formerly  Mr.  Baker  was 
sales  manager  of  the  United  Motors 
Service,  Inc.,  where  he  was  chiefly  en- 

gaged in  organization  and  expansion 
work.  Previous  to  this  connection  he 
was  Western  sales  manager  of  the 
Standard  Steel  Spring  Co.,  Detroit. 

N.  A.  Booze,  for  a  number  of  years 

secretary  of  the  Machinists'  Supply  Co., 
has  joined  the  Federal  Machinery 
Sales  Co.,  12  North  Jefferson  St.,  Chi- 

cago, the  change  taking  effect  Feb.  17. 
Mr.  Booze  was  one  of  the  organizers 
of  the  Machinery  Club  of  Chicago, 
served  as  its  secretary  and  is  among 
those  responsible  for  its  successful 
start. 

Theodore  R.  Hugo  is  the  new  super- 
intendent of  the  Lisk  Manufacturing 

Co.,  Bridgeport,  Conn.,  according  to 
an  announcement  issued  by  the  com- 

pany. Mr.  Hugo  comes  from  the 
Liberty  ordnance  plant  of  the  Ameri- 

can Can  Co.,  Bridgeport,  which  he 
managed  for  the  past  year.  Previous 
to  that  he  was  superintendent  of  the 

American  Can  Co.'s  plant  in  Geneva. 

The  Independent  Pneumatic  Tool  Co. 
will  move  its  New  York  office  from  170 
Broadway  to  larger  quarters  at  1463 
Broadway  in  the  near  future. 

The  J.  R.  Stone  Tool  and  Supply  Co., 

Detroit,  Mich.,  will  represent  the  Ad- 
vance Tool  Co.,  Cincinnati,  in  Michigan. 

It  will  carry  a  full  line  of  Advance  tools 
in  Detroit. 

The  National  Twist  Drill  and  Tool 

Co.,  Detroit,  Mich.,  has  opened  a  sales- 
room and  office  at  565  West  Washing- 

ton St.,  Chicago,  111.  E.  J.  Chamberlain is  in  charge. 

The  Chicago  Pneumatic  Tool  Co.  has 
removed  its  Cleveland  office  from  room 

813  to  rooms  406-408,  Engineers'  Build- 
ing. Ross  Watson,  district  manager, 

will  be  in  charge. 

The  Logansport  Machine  Co.,  Lo- 
gansport,  Ind.,  will  in  the  future  devote 

its  factory  entirely  to  the  production 

of  Logan  air  chucks,  a  line  that  con- 
tains many  new  features  in  air- 

chuck  construction.  George  F.  Hopkins, 

formerly  superintendent  of  the  Frost 
Gear  and  Forge  Co.,  Jackson,  Mich., 

has  been  appointed  works  manager. 
The  Frank  G.  Payson  Co.,  9  South 

Clinton  St.,  Chicago,  111.,  has  been 

granted  exclusive  selling  rights  for  the 
United  States  and  for  foreign  countries. 

Howard  P.  Eells  of  Cleveland,  for 
15  years  prominently  identified  with 
the  National  Metal  Trades'  Association, 
of  which  he  was  president  from  1909 
to  1911,  died  at  Pasadena,  Calif.,  Feb. 
11,  at  the  age  of  63.  Mr.  Eells  was 
born  in  Cleveland  and  graduated  from 
Hamilton  College  in  1876  and  from 
Harvard  University  in  1877.  For 
many  years  he  was  president  of  the 
Bucyrus  Co.,  South  Milwaukee,  Wis., 
and  at  the  time  of  his  death  was  chair- 

man of  the  board  of  that  company. 
Previous  to  holding  the  presidency  of 

the  National  Metal  Trades'  Association 
he  served  for  some  time  as  treasurer 
and  as  one  of  the  councillors  of  the 
association.  He  was  president  of  the 
Dolomite  Co.,  Cleveland,  director  of 
the  Sandusky  Cement  Co.,  Sandusky, 
Ohio,  and  director  and  member  of  the 
executive  committee  of  the  Superior 
Savings  and  Trust  Co.,  Cleveland. 

Drafting  Room  MrtlioilH:  .Standards  and 
Forms. — By  Chai'ies  D.  Collins.  One 
hundred  and  forty-nine  5J  x  SJ-in. 
pages ;  numerous  forms  and  tables ; 
bound  in  red  cloth  boards.  Published 
bv  D.  Van  Xostrand  Company.  25  Park 
PI..  Xew  York.  Price  $2. 

This  book  has  been  written  with  the  in- 
tention of  siving  those  responsible  for  draft- 

ing-room organization  something  definite  on 
which  to  found  their  system  and  make  it  as 
near  standard  as  possible.  Although  a  com- 

paratively small  book  the  information  in 
it  is  in  a  very  condensed  form  and  to  the 
point.  The  book  is  divided  into  four  parts. 
Part  I  deals  with  the  drafting  room,  and 
is  subdivided  into  I.,ocation  :  Equipment; 
Personnel;  Methods  of  Handling  Work; 
Filing;  General  Instructions.  Part  II  deals 
with  Standards'  and  Symbols,  and  the  sub- 

divisions are  Safety  Standards ;  Abbrevia- 
tions; Aeronautical  Terms;  Cross-Sections; 

Definitions ;  Electrical  Symbols ;  Lines ; 
Patent  Ofliice  Symbols ;  Pipe-Fitting  Sym- 

bols ;  Rivet  Symbols  :  Structural  Materials — 
Breaks  :  Thread  and  Tappt.l  Holes :  Topo- 

graphic Symbols.  Part  HI  is  on  Forms, 
and  the  subdivisions  are  Form  Sizes  ;  Draw- 

ing Sizes;  Application  Blank;  Arrangement 
of  Drawing ;  Building  and  Equipment 
Record  ;  Print  Record ;  Pattern  Record ; 
Index  Cards  ;  Material  List  ;  Specifications  ; 
Organization  Chart;  Rubber  Stamps;  Titles; 
Work  Schedule ;  Work  Orders.  Part  IV  is 
devoted  to  Miscellaneous  Tables  listed  as 
follows:  Bolt  Stresses;  Bolts  and  Nuts; 
Bolt  Threads  ;  Wa.shers  ;  Weight  Steel  Bars  ; 
Studs;  Pipe  Threads — Briggs  ;  Pipe  Sizes; 
Boiler  Tubes  ;  Pipe  Flanges  ;  Pipe  Fittings  : 
Kevwavs;  Shafting  Horsepower;  Gages 
— Sheet  ;  Gages — Wire  ;  Metric  Conversion  ; 
Weights  and  Measures ;  Decimal  Equiva- 

lents ;  .\reas  and  Circumferences  of  Circles. 

.Ameriraii     Methods     in      Forelifn      Trade. — 
Bv    George    C.    Vedder.      First    edition, 
liJ6  pages.      Published  by  the   McGr.iw- 
Hill    Book     Co.,     Inc.,     239     W'est    39th St..   New   York.      Price,    $2   net. 

The  aims  of  this  volume  are  to  familiar- ize    .\merican     business     men     with     exirart 
."jelling   methods    and    are   based    on    an    ex- 
jierience    .ind    observation    of    the    author's 14  vears'   connection   with  the  export   trade. 
StaHing  with  the  fundamentals  he  outlines 
the   general  practices   now   in   existence   and 
strongly    advises    the    carrying    out    of    the 
ideals  which  have  built  up  American  indus- 

try and  discourages  the  Imitation  of   Euro- 
pean,   especially    German,    trade    practices. 

The    33    chapters    in    this    valuable    work 
thoroughly     outline     the     functions     of    the 
export     manager,     selling    agent,     manufac- turer and  commission  house,   also  sales  and 
advertising  plans   that   are   noteworthy   for 
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their  practicability.  National  questions, 
such  as  a  viewpoint  on  the  Webb-Pomerene 
bill  and  tlie  worliing  of  tlie  American  mer- 
ciumt    marine,    are   covered. 

<'o»t  .Vf'iMiiiiitinK. — By  J.  Lee  Nicliolson  and John  F.  1>.  ilolirbach.  Five  hundred 
and  sevent.v-six  .^ii  x  8J-in.  pages;  102 
forms ;  bound  in  blacli  limp  leather. 
Published  by  the  Ronald  I"re.«s  Co.. 
New  Yorl<.  Price.  $6. 

Cost  at'countinK  as  a  vital  factor  of 
successful  business  administration,  has  in 
the  last  few  years  been  brought  home  in 
various  ways  to  many  manufacturers  who 
before  had  never  seriously  appreciated  its 
importance.  The  Federal  Trade  Commis- 

sion, working  for  more  stable  conditions, 
has  conducted  a  widespread  cainpaign  of 
education,  explaining  in  detail  what  a  cost 
accounting  system  is.  how  it  is  operated 
and  the  resulting  business  advantages. 
Various  matuifacturers'  associations  first 
paid  skilled  act^nuitants  to  <levise  cost-flnd- 
ing  methods  suited  to  their  special  trade  con- 

ditions, and  then  instituted  a  vigorous  prop- 
agarida  to  induce  all  engaged  in  their  own 
particular  industry  to  adopt  them.  In  this 
way  they  could  obtain  uniform  methods  in 
the  trade  and  a  uniformity  of  selling  prices 
and  the  end  of  reckless  and  ignorant  price 
cutting.  The  Government,  in  its  need  to 
levy  heavy  taxes  with  its  consequent  ne- 

cessity for  searching  investigations  into  in- 
come and  excess  profits,  requires  that  esti- 
mates and  approximations  as  to  production 

costs  and  profits  shall  give  place  to  ac- 
counting systems  giving  actual  figures 

obtained  by  uniform  methods.  As  a  result 
of  this  pressure  and  the  attention  given 
accounting  in  the  better  class  of  schools 
cost  accounting  has  become  the  rule  in  all 
well-conducted   businesses. 

With  the  needs  of  those  seeking  authori- 
tative cost-accounting  data  in  mind  the 

authors  have  compiled  this  book.  Their 
efforts  have  been  directed  first  to  classify- 

ing the  details  of  cost  accounting  so  that 
the  reader,  whether  accountant,  manufac- 

turer or  student,  is  given  a  well-defined 
idea  of  the  forms  and  records  required  for 
each  separate  operation,  and  an  idea  of 
how  these  forms  and  records  fit  into  the 
general  system  used  in  the  establishment 
with  which  the  individual  is  associated. 
Secondly,  they  have  endeavored  to  present 
additional  and  specially  important  data, 
such  as  a  comprehensive  table  of  deprecia- 

tion rates  and  the  classification  of  and  dis- 
tinction between  assets  and  perishable  tools. 

Definite  information  of  this  kind  based  on 
standard  practice  solves  many  problems 
which  arise  when  such  arbitrary  matters 
as  depreciation  and  classification  are  left 
to  Individual  judgment  with  its  tendency 
to  be  biased  by  the  current  statement  of 
profit  and  loss.  Similar  problems  have 
arisen  in  interpreting  the  terms  of  nu- 

merous Government  contracts  made  during 
the  war  period  and  their  subse(iuent  can- 

cellation. For  this  reason  the  book  is 
brought  up  to  date  by  a  detailed  discussion 
of  what  may  be  chargeable  to  such  con- 

tract work  and  what  compensation  the  con- 
tractor may  be  entitled  to  on  the  cancella- 

tion of  a  "fixed  price,  a  fixed  profit  or  a cost-plus   contract. 
The  various  individual  chapters  deal  with 

Cost  Finding  and  Its  Functions ;  Elements 
of  Cost ;  General  Methods  of  Cost  Find- 

ing ;  Department  and  Product  Classifica- 
tion ;  Factor.v  Orders :  Material  and  Ma- 

terial Reports  ;  Wage  Systems  ;  Labor  Re- 
ports ;  l)ei)artmental  .Application  of  Over- 

head ;  Depreciation  and  Maintanance ;  Dis- 
tribution of  Factory  Overhead  ;  Factory 

Overhead  Reports ;  Methods  of  Reporting 
Production  :  Cost  Sheets ;  Stock  Records ; 
Summarizjng  Records — Chargint;  Factory 
Is.xpenditures ;  Cost-Summarizing  Records 
— Transfers  Within  the  Factory :  Cost- 
Summarizing  Records — Sales.  Cost  of  Sales 
and  .lournal  Hntries ;  General  Ledger  Con- 

trol of  Factory  Accounts;  Factory  Ledger 
Controlling  Accounts ;  Financial  and  Fac- 

tory Statements:  Method  of  Taking  Inven- 
tory ;  Plant  Asset  Records ;  General  Con- 

siderations ;  Installing  a  Cost  System — 
Kxamination  of  Plant  ;  Installing  a  Cost 
System — Method  of  Starting  Operations; 
Elementary  Cost  S.vstems  ;  Estimating  Cost 
Systems;  Uniform  Cost  Methods;  Recom- 

mendations of  Interdepartmental  Cost  Con- 
ference ;  Cost-Plus  Contract." — Material, 

Labor  and  Equipment  Items ;  Cost-Plus 
Contracts — Expense  and  Overhead  Items ; 
Suspen.^ion   or   Cancellation   of   Contracts. 

The  various  forms  and  charts  cover  Ele- 
ments of  Cost ;  General  Methods  of  Cost- 

Finding  :  Factory  Orders? ;  Material  and 
Material  Reports ;  Liibor  Reports ;  Factory 
Overhead  Reports;  Production  Reports; 
Cost  Sheets ;  Stock  Records ;  Summarizing 
Records ;  Controlling  Accounts ;  Financial 
and  Factory  Statements ;  Inventory 
Records ;  Estimating  Costs ;  Cost-Plus 
Contracts. 

I.owu.v  Size  ltli»ekK,  .\.  F.  Way  Co..  Inc.. 
Hartford.  Conn.  A  single-sheet  circular 
KT\'itig  description  and  price  of  different sets  of  size   blocks. 

I.oway  Sine  IJar.  A.  F.  Way  Cd..  Inc.. 
Hartford.  Conn.  This  four-page  circular 
shows  how  the  sine  bar  is  used.  The  price 
and   an    illustration   are  given 

Leyiier  Oil  Kiirnaee.  No.  3.  Ingersoll- 
Itand  Co.,  New  York.  Form  itiaO.  Cata- 

log. Pp.  4  ;  ti  X  9  in.  Giving  advantages, 
eonstruetion  and  essential  details  of  this 
furnace. 

l>ixo»*s       firuphlte       l*rodiietH.  .Tosejjh 
i>ixon  Crucible  Co.,  ,Jersev  ("itv.  N.  J. 
<'ataloK.  Pp.  20;  :('.  x  li ',  in.  This  de- 
.scribes  the  various  products  of  the  Joseph 
nixon   Crucible   Company. 

The     Sergeant      Tlrket      CaiKelliiig      Box. 
Inger.soil-Rand  Co..  .Vew  York.  Form  1(010. 
(Catalog.  Pp.  4  ;  Giving  particular  advan- 

tages, diagram  of  the  mechanism  and  a 
list  of  users  of  the  .Sergeant  ticket-can- 

celling box. 

ClaKH  F-P  Steuin  Kiigiiie.  Ingersoll- 
Rand  Co..  Xew  Y'ork.  Form  !>036.  Catalog. 
Pp.  12.  On  the  Ingersoll-Rand  high  speed 
piston-valve  steam  engine.  There  are 
cross-sectional  illustrations  showing  .the 
n^achine    in    detail. 

Imperial  Tie  Tamping  OiitfltH.  Inger- 
soll-Rand Co..  .Vew  York.  Form  912:!. 

Catalog.  Pp.  24  ;  6  X  9  in.  It  is  profusely 
illustrated  and  shows  the  application  of 
the  tie-tamping  outfit  on  many  of  the  im- 

portant   railroads   in    the    L'nited    States. 
The  Oliver  SawinK,  Filing  and  T.iipping 

>Iaehlne.  Oliver  Instrument  Co..  .Vdrian. 
Mich.  Catalog.  Pp.  24.  Tltis  combination 
sawing,  filing  and  lapping  machine  is  here 
described  and  illustrated.  Details  of  the 
special  feattires  and  specifications  of  its 
various  types  are  also  given. 

.Snyder  Drilling  Mnehine.  J.  E.  Snyder  & 
Son,  Worcester,  Mass.  1919  Catalog.  Pp. 
42  ;  6  X  9  in.  This  new  catalog  illustrates 
and  describes  high-grade  upright  drilling 
and  tapping  machines.  General  dimensions 
and  details  are  given  of  the  different  types 
of  machines  manufactured  by  this  company. 

Trartor  Seavlre  Book.  Gurney  Ball  Bear- 
ing Co.,  Jamestown.  X.  Y.  Booklet.  Pp. 

24 ;  4x9  in.  The  information  presented 
herein  will  be  found  of  interest  in  con- 

nection with  the  use  of  tractors.  Useful 
engineering  data  are  given,  together  with 
several  blank  service-account  form  records. 

fteared  Mrtrino  Steam  Turbines.  De  Laval 
Steam  Turbine  IV...  Trenton.  N.  J.  Bulletin 
M.  A  32-page  catalog  describing  standard- 

ized geared  turbine  units  for  marine  serv- 
ice. DetaiLs  of  construction  of  turbines 

and  gears  and  also  various  turbine-driven 
auxiliari**s.  including  lighting  sets,  circu- 

lating pumi)s.  boiler  feeders,  etc.,  are  given. 
Erie  Steam,  HainmerK.  Erie  Foundry 

Co.,  Frie,  Penn.  Catalog  F.  Pp.  40 ;  8) 
X  11  in.  This  is  an  illustrated  catalog  giv- 

ing descriptions,  si>ecifications  and  instruc- 
tions for  erecting,  operating  and  adjusting 

the  various  t.vpes  of  steam  hammers.  It 
also  describes  Erie  trimming  presst-s  and 
sheet-galvanizing  and   shearing   machinery. 

Kquipmeitf  fi>r  SiigHr  Faetiir.v  and  Ke- 
finer.v  Servi<-e,  Ingersoll-Riind  <^o,.  XeW York.  Form  9ii2S.  Catalog,  Pp.  18;  fli 
X  11  in.  Touching  briefly  on  the  various 
machines  manufactured  for  ibis  i:l:!ss  of 
service.  Tlie  catalog  is  offered  in  both 
I'jnglish  and  Sjianish,  and  can  be  had  free 
on  request  at  any  of  the  IngersoU-Rand Co.'s  oflices. 

Small  Power  l>rives.  No.  Ki.  Morse 
Chain  Co..  Ithaca.  X.  Y.  Catalog,  Pp,  24  ; 
«  X  9  in.  This  is  the  fourth  publication  of 
the  series.  "X  Chain  of  I'^vidence,"  It  is 
compo.^ed  largely  of  half-linu-  illusi  rations 
showing  the  installation  of  Morse  silent 
chain  drives  in  factories,  ntills.  power 
plants,  etc.  On  the  inside  back  cover  is  a 
table  of  data  to  be  used  in  the  design  of 
Morse    silent    chain    dri\"es. 

Cubie-Font  Standard  for  <i»<.  Technologic 
Paper  111.  Bureau  of  .Standards.  Depart- ment of  Commerce.  Washington.  H.  C.  A 
paper  treating  of  a  new  t.\pe  of  cubic-foot 
.standard  for  measuring  gas,  which  po.s- 
sesses  decided  advantage  o\'er  the  appara- 

tus of  this  type  commonl.v  in  use  at  pres- 
ent. The  standard  is  .-specially  well  adapted 

to  the  needs  of  traveling  inspeclors  of 
gas-meter  testing  ai)paratus.  This  paper  is 
now    read\-    for   di   ■  i-^liul  ;o.i,    a  -cl    t'^o,-e    in- 

terested may  obtain  a  copy  by  addressing 
a  request  to  the  bureau. 

CalnloK  ~i.  Gralon  &  Knight  Manufac- 
turing Co.,  Worcester,  Mass.  Pp.  124;  6  x 

9  in.  An  illustrated  catalog  snowing  the 
different  processes  of  belt  making  from  the 
receiving  of  the  hide  to  the  finished  belt. 
It  not  only  illustrates  and  describes  the 
different  products  made  by  Graton  & 
Ivniglit.  but  shows  what  can  be  accom- 

plished in  the  manufacture  of  high-grade 
leather  belting  and  leather  specialties.  The 
belting  section  fully  explains  the  capabili- 

ties of  the  compan.v's  brands  of  belting,  and embodies  mechanical  rules,  tables  and  other 
information  that  should  be  of  value  in  de- 

termining the  most  efticient  bell  for  an.v 
drive  or  in  assisting  in  other  transmission 
pioblems.  The  last  2it  pages  are  devoted 
to  the  leather-strap  and  sundries  depart- 

ment and  descriiie  the  miscellaneous  prod- 
ucts   manufactured    under    this    head. 

Alexander  Zelenko.  American  represent- 
ative of  the  .\I1-Ru.ssian  Central  Union  of 

Cooperative  Societies.  Liebes  Building,  Ifi" Post  .St..  San  Francisco.  Calif.,  would  like 
to  receive  catalogs  and  price  lists  in  dupli- 

cate from  sub.scribers  and  advertisers  who 
desire  to  establish  commercial  relations 
with    the    above    societies. 

Tin  annual  aeronautical  exposition  of 
the  .Manufacturers'  .\ircraft  As.sociation, 
Inc.,  will  be  held  Mar.  1  to  15  In  New  York. 
The  annual  meeting  of  the  National 

Foreign  Trade  Council  will  be  held  at 
Chicago,   Apr.    24-26. 
The  annual  convention  of  the  United 

States  Chamber  of  Commerce  will  be  held 
at   St.    Louis,    .\pr.    28-May    3. 

The  National  Metal  Trades'  .\ssociatlon 
will  hold  its  21st  annual  convention  at  the 
Hotel  Astor,   .New   York.  Apr.    23  and   24. 

The  Engineers'  Club  of  Philadelphia  will 
hold  its  regular  meeting  at  Witherspoon 
Hall,  Tuesday  evening.  Mar.  18,  1919. 
.Announcement  has  been  made  of  a  special 
meeting  on  .\pr.  23,  at  which  Arthur  J. 
Baldwin,  vice  president  of  the  McGraw- 
Hill   Co..    Inc.,    will  speak. 
The  annual  meeting  of  the  .American 

.Association  of  Engineers  has  been  sched- 
uled for  May   13  at  Chicago. 

Boston  Branch  X'^ational  Metal  Trades .A.ssociation.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C,  TuUock.  Jr..  secretary.  Room 
41.    166    Devonshire    St..    Boston.    Mass. 

Engineer.s'  Society  of  Western  .  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles.  secretary.  Oliver  Building,  Pitts- 

burgh,   Penn. 

Xew  England  Foundrymen's  .Association. Regular  meeting,  second  AVednesday  of 
each  month.  Exchange  Club,  Boston,  Mass. 
Fred  F,  Stockwell.  205  Broadway,  Cam- 
bridgeport,  Mass. 

Philadelphia  Foundrymen's  .Association. 
.Meeting  fir.st  Wednesday  of  each  month. 
.Manufacturers'  Club.  Philadelphia.  Penn., 
Howard  Evans,  secretar.v.  Pier  45.  Xorth Philadelphia,  Penn. 

Providence  Engineering  Societ.v,  Month- 
l.v  fneeting  fourth  Wednesday  f»f  each 
month,  A.  E.  Thornlev,  corresponding  sec- 

retary.  P.  O.   Box   796.      Providence.   U.   I. 
Rochester  .Society  of  Technical  Drafts- 

men. .Monthly  meeting,  last  Thursday.  O. 
L.  .Angevine.  Jr..  secretarv.  sr.T  c.enesee 

St..   Rochester,  N'.  Y'. Superintendents'  and  Foremen's  Club  of Cleveland.  .Montlily  meeting,  third  Satur- 
da.v,  Philip  Frankel.  secretary.  310  Xew 
England    Building.   Cleveland.   Ohio. 

Tecltnical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month. 
Oscar  S.  Teale.  secretar.v.  240  Broadway, 
-New   A'ork, 
Western  .Societ.v  of  Engineers.  Chicago. 

111.  Regular  meeting.s.  first,  second,  third 
and  fourth  Mondays  ol^  each  month,  except 
July  and  .August  Edgar  S.  Nethercut.  sec- 

retary, 1735   Moiiadnock  Block.  Chicago.   Ill, 
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Condensed-Clipping  Index  of  Equipment 
Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 

Jacks,  Planiiiir-Maoliine 
Kent   Machine  Co.,  Kent,   Ohio 

■American    Machinist,"   Feb.    13,    1919 

Tliese  jacks  are  made  in  three 
.sizeH,  covering  a  range  of  from 
2  to  B  in.  The  t)ases  are  made  of 
cast  iron,  the  adjustment  being 
secured  by  mean.^  of  a  screw 
placed  ii!  tlu-  top  of  the  casting, 
and  prevented  from  turning  while 
in  use  b.v  means  of  a  setscrew  at 
the  side  bearing  on  a  brass  plug, 
which  in  turn  bears  on  the  rais- 

ing .screw  and  prevents  mutilation 
of  the  thread.  The  screws  tor 
all  sizes  for  both  adjustment  and 
for  clamping  have  the  same  sized 
head,  tliereb.v  entailing  the  use  of 
hut    one    wrench. 

PiNtun  Chuf'k 
S.   D.   Hartog  Manufacturing  Co.,   St.   Louis.   Mo. 

"American   Machinist,"   Feb.    13,   1919 

Intended  for  the  use  of  garages, 
service  stations  or  other  places 
where  it  is  desired  to  re-turn  the 
piston-ring  grooves  in  automobile 
or  gas-engine  pistons,  which  may 
be  re-turned  without  the  neces- 

sity of  removing  the  connecting- 
rod.  It  is  also  claimed  that  tiie 
method  of  holding  the  piston 
avoids  tile  liability  of  cracking. 
The  chuck  is  clamped  to  a  face- 

plate, after  which  the  piston  is 
put  in  place  and  a  pin  is  put 
through  the  sides  of  the  chuck 
and  through  the  crankpin  hearing 
of  the  rod.  An  outer  sleeve  on 
the  chuck  body  is  then  screwed  forward,  carrying  the  facc]jL,ie 
up  against  the  base  of  the  piston,  and  thus  holding  it  securely 
in  place. 

k^ 
HH^^^^aal 

^^-      1 

<'enter»,  Hull-lirurliiK,  ■■.\llve" 
Kell,  Hock  &  Co.,  3.>4  Mulberry  St.,  Newaik,  N.  J. 

"American    Machinist,"    Feb.    20,    1919 

These  centers  are  made 
in  three  sizes,  with  Xos. 
2.  3  and  4  Morse  taper 
shanks,  and  are  regularly 
supplied  with  «0-deg.  cen- ters, but  special  centers 
of  various  types  can  be 
funii.shed  if  desired.  Hach 
ceiner  is  mounted  on  two 
annular  ball  bearings, 
while  end  thrust  is  taken 
by  a  ball  thrust  bearing. 
The  construction  is  such  that  no  chips  or  dirt  of  any  kind  can 
enter  the  bearings.  Two  oil  holes  are  provided,  which  are  of  such 
size  as  to  contain  an  amount  of  lubricant  sullicicnt  tor  a  month or  more  of  use. 

Tublr,    All-Me4al    8h»|> 
Ivent    Machine    Co.,    Kent,    i,)hio 

"American   Machinist."    Feb.    L'n,    1919 

Useful  for  liolding  tools.  H.vtures.  ar- 
bors, jigs.  etc.  .in  connection  with  ma- 
chine work.  The  base  consists  of  a 

three-footed  casting.  which  insures 
steadiness  on  uneven  floors.  The  base 
holds  the  central  column,  at  the  top  of 
which  is  secured  a  ft.xed  table  24  in. 
square  and  33  in.  from  the  floor.  Tlie 
lower  table  is  adjustable  on  the  column 
and  may  be  placed  at  any  height,  as 
most  convenient,  and  if  desired  a  third 
table  can  be  placed  on  the  column  as 
well.  The  weight  of  the  device  with 
two  tables  is  approximately  17.'i  pounds. 

Sis. 

IMiil.i- 

KryHoat    Milling    Mai-liine,    Heavy-Doty    Horizontal 
Newton   Macliine   Tool   Works.    Inc..   2Srd    and    Vin. 

delphia.   Penn. 

".\merican   Machinist."  Feb.    i;',.    i:il!i 
Diameter  of  horizontal  spindle  in  Ijear- 

ing.  48  in.  ;  diameter  of  horizontal  spindle 
through  driving  gear,  4  in.  :  side  ndjustnu-nt 
of  horizontal  spindle  by  hand.  4  in.  :  dis- 

tance from  center  of  horizontal  spindle  to 

un'der  side  of  cross-rail.  2  4  in.  ;  maxi- mum cutter  swing  on  horizontal  spindlt-. 
where  vertical  spindle  saddle  does  not  in- 

terfere, 10  in.  ;  maximum  cutter  swing 
under  vertical  spindle  saddle,  fi  in.  ;  width 
of  work  talile  over  working  surface.  20 
in.:  length  of  table  to  mill.  10  ft.:  width 
between  uprights.  2G  in.  ;  maximum  height 
from  center  of  horizontal  spindle  to  toi» 
of  work  table.  33  in.  :  ma.ximum  height 
from  end  of  vertical  spindle  to  top  of 
work  table,  35  in.;  diameter  of  vertic:il 
spindle.  2  in.:  independent  hand  elevation 
of  vertical  spindle  sleeve,  t:  in.  :  vertical 
spindle  adjustable  to  maximum  height  of 
2  in.  above  the  center  of  the  horizontal  spindle  :  weight  complete, 
22.000   pounds. 

l.ainp   <iiiard    with    Split    Handle,    ■'Fle.\<'o" 
Flexible  Steel   Lacing  Co..   Chicago,   Til. 

"American    Machinist,"    Feb.    20.    lUl'.i 

Tills  device  has  been 
,inade  to  fill  a  demand 
'for    a    substantial    handle guard   that  does  not    have 
to   be    wired.      The    halves 
of    the     guard,     including 
the     handle     itself,     open 
wide    from    the    hinge    ,it 
the  end  of  the  guard  and 
can     be     instantly     closed 
and    locked     around     any 
socket    at    the    end    of    an 
extension    cord,    the   cord    itself   running    through   grooves    in    the 
•sections   of   the   handle       The   hinge    pin    is    located   in    the   end   of 
the  guard  and  can   iie  miuipped    with   a   hook  for   hanging   up   the 
complete   device   it  this    is    desired. 

Planiiur    MacUijie,   43-Iii.,    Opeii-8idr 
Simmons  Macliine  Co.,   Inc..   Albany.  .\.   Y. 

".\merlcan   Machini.sl,"    Feb.    20,    1919 
This  machine  will  actually 

handle  work  42  in.  wide,  46  in. 
under  the  cross-rail  and  13  ft. 
long.  The  t)ed  is  braced  with 
box-girder  ties  placed  at  short  in- 

tervals and  inclosed  to  prevent 
chips  falling  through.  The  table 
is  of  hollow,  double-deck  section 
t\pe  with  cross-ribs,  and  three 
T-siots  are  provided.  Two  heads 
are  used,  one  on  the  cross-rail  and 
one  on  the  upright  housing,  both 
being  fitted  with  adjustable  gil>s. 
The  feeds  are  driven  directly  from 
the  main  driving  shaft,  the  ac- 

tion not  being  deperuient  uixni  liie 
close  adjustment  of  friet  ion  sur- faces. The  feeds  are  regiilateil  by  an  adjustment  of  a  sliding 
block  in  a  slotted  faceplate.  The  di-i\e  i.'^  through  spiral  gejiring, 
the  takeup  key  for  the  end  thrust  beint;  placed  on  the  outside  so 
that  adjustments  can  be  made  while  the  machine  is  in  operation. 
Motor  drive,  various  bed  lengths  and  two  heads  tor  the  cross- 
rail  can  be  furnished  if  desired. 

Saw,  Bench 
.1.    n.   Wallace  &  Co.,  1401   West  .lackson  Klvd.,  Chicago,   III. 

"American    Machinist."    Feb.    27.    1919 

Intended  for  light  pattern,  cabi- net and  cariienter  work  and  is 
oper;ited  by  a  i-hp.  motor  thai  is 
connected  to  the  regular  ligliting 
ciivuit.  The  .saw  is  geare<l  di- 

rectly to  the  motor,  preventing 
belt  slippage,  jtnd  the  whole  as- 

sembly swings  when  the  saw  is 
tilted,  the  adjustment  being  by 
means  of  the  handwheel  at  the 
left.  This  construction  is  said  to 
be  advantageous,  as  the  table  is 
always  horizontjil.  The  cross-cut 
fence  is  mounted  on  a  rod  lo- cated beneath  the  table  and  may  be  swung  off  the  table  when  not 
needed  With  lioth  the  cross-cut  fence  and  the  saw  set  at  an 
angle  it  is  possilile  to  cut  stock  in  Itolh  angular  directions  at  one 
operation,  the  stock  being  guided  by  the  rip  fence.  The  tilting 
mechanism  is  provided  with  an  indicator  moving  over  a  graduated 
scale  to  show  the  angle  of  inclination. 

Patented  Aini.  20    !91'< 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG  IRON 
Cunrnt 

CINCINNATI 
\a.2Sauthern    *)•»«) 
Xortfacm  Basic      -..  31.80 
Southern  Ohio  No.  2    32.80 

NTiW  YORK,  Tidewatwr  ifclhpwy 
IVnu.  2X    36,15 
Southem  No.  2  (sSicon  2.2Sto2.7S)    39. 9S 

BIRMINGH.\M 
No.  2  Foundry                   31.00 

PHIL.\DELPHL\ 
EnstcmPs-  2X    36.15* 
MisiQU  No.  2    35.  lot 
B»e    33.90* 
Grey  Fovte    33.90* 

CHIC.\GO 
No.  2  Foundry  Local            31.00 
No.  2  Foundry  Southern       37. 25 

PrrTSBCRGH.  including  frt^i«ht  rhaisF  trom  the 
Vsllcy 

Xa  2  Foundry  Vmlley    3100 
B»sic  ,       30  00 
Bessemer      .  33  oO 

*  F.v\b.  furnace,     t  DdiverwL 

STEEX.  SHAPES— The  foBowiag  b«se  prices  per  100  lb.  are  for  structural 

shapes  3  in.  by  i  in.  and  larger,  and  |^(«s  i  in.  and  heavier,  from  jobbers'  arare- 
bouses  at  the  cities  named: 

One  Month  .\£o 

»37  60 34  80 

35.80 

39.55 41.70 

34.00 

39  I5» 

40  >0t 

36  90' 
36  90* 
39. 10» 34.50 39.00 

35  40 

34  40 36  60 

.   New  York 

One Current  Month 
■Mo 

Structural  shapes.      $4  07     $4  07 
Soft  steel  bars        3  97       3  97 
Soft  steel  bar  afaapra.       3  97       3  97 
Soft  atxel  bands       4  57      4  57 
Plates,  i  to  I  in.  thick    4.27       4  27 

One Year 
.\go 

$4  20 4  10 
4.10 

—  Cle^-eland  — 
One 

Current    Year .\«o 

$3  97     $4-4  04 
4  07       4-4  04 
4  07        4.14 

—  ChieafO  _ 

One 

4.45       4  47*      4.39 

Current 

»4  07 
3  97 
3.97 

4"» 
Year 

,-*»o 
$4  20 
4  10 4.10 

445 
•  For  A-«>-  plates  the  extra  is  30r.  per  100  lb. 

Bj^  IRON — Prices  per  100  lb.  at  the  places  naiued  are  as  ioUoas: 
Current         One  Tear  .\go 

PittxtHUcfa.  min          J2.90  »3.5« 
Warehouse,  New  York    4  17  4.70 
Warebouse.  Cleveland    J  90  5.9e| 
W»tehouse,  Chicago     4   10  4. 10 

S'I'KPI,  SHEETS— The  following  are  the  prices  in  cents  per  pound  from 
jobbers'  wateiwttse  at  the  atjee  named: 

.   NewToik        Cfcsciaad  -Oncaco-- 

•No.28blaei:       4  70    6,22     6  22     6  445     5  75  6  45  6  22  6  445 
•No.26blwk          4  60     6  12     6.12     6.35       5  65  6)5  6  12  6  35 
*Noa.  22  and  24  black..     4  55     6  07     6  07     6  295     5  60  6  30  6  07  6  295 
Noe.  It  and  20  black..     4  50     6  02     6  02     6  245     5  50  6  25  6  02  6  245 
No.  Hbhieannealed...     4.10     5  37     5.37     5  645     4  95  5  65  5  37  5.645 
No.  14  bhie  annealed,       4,00     5  27     5  27     5  545     4  85  5  55  5  27  5  545 
No.  10  blae  annealed  .     3,90     5  17     5  17     5  445     4  75  5  45  5  17  5  445 

•No.  28  calraaiaed       6  05     7  57     7  57     7  695     7  15  7  70  7  57  7  693 
•Ko.  26  nhraniMd       5  75     7  27     7  27     7  395     6  85  7  40  7  27  7  395 
So.  24  calraaiaed       5  60     7.12     7  12     7  245     6  70  7  25  7  12  7  245 

•  For  painted  corrugated  sheets  add  30r,  per  100  R»  for  25  to  28  gage:  25c  for 
l9to24gaces:  for  galraniaed  corrugateil  sheets  add  15c..  all 

G(NJ>  DRAWN  STEEL  SHAFTING-From  warehouse  to  wnsumers 
reqairiac  at  least  IMOIb.af  aaiaetsmaller  quantities  take  the  standard  extras)  the 
ioBowiiui  <&eoaats  hoU: 

Cumot         One  Y'car  .\p> 
New  York  List  phis  9<(      list  phrs  25*-, 
CVrrland          .    List  plus  7  4J       List  phts  I0'~ 

Iph>s9ej       "■       ■      — 
Ckicago 

list  1 

Last  plu»  10' 
DRILL  ROD — DiaeaaBtifiwBGsl  price  areas  toBowsat  the  places  named: 

Extra  Standard 

40'-, 

40'^ 

40  <T- 

New  York 
Clmland 
CKeato '><-;. 

SWEDISH  (NORW.\Y\  IRON— The  average  price  per  100  ft.,  in  to& 
-Iota  is: 

Conesit  One  Year  .Vgo 
NewYotk           S2S.S«-30  »15  00 
CV"****         »••  IS  •• 
'3u«ngo  ^            16  SO  15  M 

bi  coils  an  adenwv  of  5«r,  naoaVr  is  iliauiil. 
DoBMsti-  tTv<i  r<>w«d^  analysis)  is  salb*  at  I5e.  per  It. 

WELDING  MATERIAL    SWEDISH)— P""*"*** 'o"""  «•"■■"* 
p<T  pound  I'.o.b.  New  York,  in  100  lb.  lou  aud  over: 

Welding  Wire 

tH.ft.i.A.A 
No.  8,  A  and  No.  10 

i    -   - No.  12       
A.  No.  14  and  ft.... 
No.  18   
.No.  20   

Cast-Iron  Welding  Rods 
Abv  12in.long      14.00 
Jby  I9in.lang      12.W 

2S.50to33  00 
t  by  19  in.  long. 
t  by  21  in.  long. 

loot 

10  •• 

Domestic  20c.  for  ̂ .  1 5c  for  i  to  A- 

Special  Welding  Wire.  Coated 
33  00 

A  ?0  •• 
A  56  CO 

MISCELLANEOUS  STEEL— Th--    following  quotatioos    in  cents   -.r 
pound  arefroni  warehAU?*' .St  The  nl.*ces  liamed: 

New  York  Clevelar>d  Chicago 
Current  Curreat  Correst 

l>penhearth  spring  steel  1  heavj)        7-50  8.00    '  7  50 
.-Spring  sted  (Ugfat)     10  00  II  25  It  75 
CoMKied  bessnner  rods               S.OO  8  00  7  07 
Hoopsted                                                4  57  4  75  4  77 
CoM-rolled  strip  steel                                          8  02  8  25  0  57 
Floor  plates                                              o  27  6  00  6.ZS 

PIP£ — The    following  discounts  are  for  carload  lots   f.o.b.  Pittsburgh: 
cani  of  National  Tube  Co.  for  steel  pipe.  Cardry  .\.  M.  Bjer's  Co.  for  iron,  botk 
dated  Jan.  I,  1919. 

BCTT  WELD Steel  bm 
Inches  Black      Gahraniied  Inches  Black      Galvanised 

t.i.andl     47%  201'i  J  to  H    36%  JO?i 
i      5l€  36»<i ito3    54«  JB^ 

LAP  WELD 

2                           .   47"^             34J'^             2  29%  15% 
2jio6     50ri  37J'-r  2Sto6     31%  18% 

BtTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

l.Jandl     43^;  25!'-  !  to  IJ   .  36"^  21% 

j    48n  SSlf-, J  to  \\     52<>  391^; 
LAP  WELD,  EXTRA  STRONG  PLAIN  ENTW 

2  45<-,  33!  <^  2  30<~c  17% 
2Mo4            48^^  36!  r  2ito4  32%  20% 
4!to6         47%  SSjr;  44to6         31%  19% 

Stock  discoanis  in  cities  nuned  are  as  foOowa: 

—New  York—  —Cleveland—  . —  ChieMo  — 
G-V  Gal-                         ̂ - 

Black  V  '.    vaniBed  Black      vaniaed 

!  to  3  in.  sted  butt  welded.     43'>  26%  44  9%       29.9% 
3ito6in.etedh«>welded     .   38%  23%  4«.9%       26.9% 

Malleable  ettings.    Class  B  and  C.  from  New  York  stock  aeO  at  fist  -»- 1 2|%. 
Cast  iron,  standard  sties.  10%  off. 

METALS 

MISCELLANEOUS  METALS-Pn«nt  and  past  .New  York^quotau in  cents  per  pound,  in  carload  lots: 
Cur-                     One  One  Year 
test              lioath  Aao  .\go 

Conx-r.electrotytic            16  ••                  20  ••  23.50 
Tinus  5^on lota       72  50                  71. 5«  85  00 
Lead                                       >  25                    5  J«  7  25 
Spelter                           t:  75                    7.10  S.tO 

ST.  LOOS 

Lead                                                            5  00                    5  00  7  10 
Spelter             6  40                    6  75  7,75 

At  the  places  named,  the  foOowiag  prices  in  (cats  per  panaadpseraiLfnr  I  toner 
more: 

.   New  York   .     — OenlaBd—  — Cliicago  ~. 

32.50 

32.00     36.00 

28  50     28  50 

32  50     29  00 39  00     37  00 

34  SO 
35  50 

41    SO 

4».S«     39.00     40  7$ 

raBtd  14  ca.  and  Vavicr- 

Copper  sheets,  base..  24.50-27  29  00  31  50-33  26  50 
C<^  wire  (orioad 

lotsi   :    25.00-28  28.00     32  00  25,00 
Rraassheets     23  75-28  29(0     30.75  2*00 
Braspipe      34  0O-37  37  00     36  50  34  00 
SoUs  (half  and  ban 

(caselotsA..,     3«.  00-41  41,00    62.00  41.50 

CofMser  saeete  <^soted  anote  not  roBed  16  oa..  ooU 
add  Ic,:  pofi^ed  takes  le.  per  sq.ft.  extra  for  204a. 

20in.,  2r. 

BR.\SS  RODS— The  foBmring  gaoeationa  are  for  large  lots,  aulL  100  Bk,  &-d 
o\>-r. '^s--v^,,^'.;s>^:  25 ';.  to  be  added  to  raiO  prices  iorenms;  50%  to  br  added  :o 

warth^xise  jvrice  for  extras: Carteat  Dae  Year  Jtga 

MJB    $20  50  $23  25 
New  York. . .  21  50     •  36  25 
Oenland  36  00  30  00 
CUtagc  !S  50  37  00 
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Motor  Drive  as  Viewed  by  Machine  Builders 
and  Motor  Manufacturers 

By  C.  E.  CLEWELL 

The  viewpoints  of  manufacturers  of  motors, 
machine-tool  builders  and  plants  who  have 
used  the  combined  product  in  the  form  of 
motor-driven  machine  tools  are  given  in  this 
article.  As  motor  manufacturers  look 

favorably     upon     motor-driven     machinery 

greater  stress  is  placed  upon  the  attitude 
of  machine— tool  builders  to  the  problem 
than  upon  motor  manufacturers.  Some 
practical  aspects  of  the  electric-power  situa- 

tion based  on  some  actual  opinions  from 
various  machine-shop  industries  are  included. 

ARTICLES  containing 
/-\  more  or  less  con- 

X  .A.  flicting  statements 
in  regard  to  the  advantages 
and  disadvantages  of  the 
electric  motor  for  machine- 
tool  driving  have  appeared 
in  the  technical  press  from 
time  to  time  during  the 
past  few  years.  It  is  be- 

lieved, however,  that  a  bet- 
ter grasp  of  the  situation 

can  be  gained  by  a  study 
of  the  present  attitude  of 
machine-tool  builders  to- 

ward motor-equipped  ma- 
chine tools  than  from  ar- 
ticles based  on  a  single 

viewpoint,  since  this  atti- 
tude reflects  to  some  extent  at  least  the  demand  for 

such  a  method  of  drive  by  the  manufacturers  who  pur- 
chase machine-tool  equipment. 

For  the  purpose  of  obtaining  views  of  this  kind  I 

gathered  opinions  from  representative  machine-tool 
builders  in  1914  and  again  during  the  past  months, 
so  that  this  article  is  based  on  actual  opinions  from 
various  industries  in  this  field.  The  opinions  gathered 
in  1914  were  at  the  instance  of  the  American  Machinist; 
those  gathered  recently  were  for  the  Electrical  World 
and  were  used  to  illustrate  a  modern  viewpoint  of 
imotor  applications.  This  article  coordinates  the  older 

'and  more  recent  opinions,  giving  an  indication  of  the 
changing  attitude  in  favor  of  the  motor  after  an  interval 
of  three  to  four  years. 

Three  Viewpoints 

The  question  of  the  motor  and  its  usefulness  to  the 

shop  I;;  one  that  must  always  rest  upon  actual  rather 
than  imagined  advantages,  and  the  answer  to  the  ques- 

tion of  which  method  of  drive  is  best  depends  on  the 
judgment  of  those  plants  where  motor-driven  machinery 

is  subject  to  the  test  of  everj'day  service. 
It  is  perhaps  apparent  to  the  reader  that  the  manu- 

facturers who  build  motors  naturally  view  the  situation 
in  a  way  favorable  to  their  own  commercial  interests, 
but  it  is  only  fair  to  add  that  probably  more  high- 

FIG.    1.      INDIVIDUAL-MOTOR-DRIVEN    MACHINE    TOOLS 

grade  engineering  investi- 
gations and  attention  to  the 

accumulation  of  exact  data 
on  the  real  advantages  of 

the  motor  under  shop  con- 
ditions have  been  due  to  the 

motor  manufacturers  than 

to  any  other  branch  of  the 
industrial  field.  Another 

viewpoint  is  that  of  the 
users  of  machine  tools.  The 
user  of  such  equipment  is 
naturally  and  logically  the 

ver>'  one  to  decide  finally 
which  of  the  various  meth- 

ods of  drive  is  best  suited 

to  shop  conditions  and  the 
most  economical  from  all 

standpoints.  It  is  prob- 
ably safe  to  assume  that  the  demand  for  an  adjust- 

able-speed motor  with  a  wide  range  of  speeds  and  close 
gradations  in  speed  adjustment  was  dictated  largely 
by  the  needs  originally  felt  for  such  driving  mechanism 

by  users  of  machine  tools  after  the  appearance  of  high- 
speed tool  steel.  The  policy  of  the  motor  nanufacturers 

has  been  to  observe  and  search  out  just  such  needs 
in  the  shop  field  and  then  to  design  motors  that  can 

supply  those  needs. 
Still  another  viewpoint  is  that  of  the  machine-tool 

builders.  They  stand  in  a  certain  sense  between  the 
motor  manufacturers  and  the  user  of  machine  tools, 
and  in  this  light  their  opinion,  so  far  as  it  indicates 
the  tendencies  of  supply  and  demand,  may  be  taken 
as  a  valuable  basis  for  a  general  decision  as  to  how 
motor-driven  machinery  is  meeting  the  needs  of  users 
of  their  product. 

Older  and  More  Recent  Opinions  Compared 

The  general  impression  given  by  a  comparison  of 
opinions  gathered  in  1914  with  those  collected  more 
recently  is  that  a  change  has  taken  place  within  the 

past  three  or  four  years  in  the  attitude  of  machine- 
tool  builders  toward  the  use  of  the  motor.  In  the 
earlier  canvass  there  appeared  to  be  some  hesitation 

in  admitting  the  superiority  of  the  motor-driven  ma- 
chine tool.    More  recently  the  views  of  10  of  the  leading 
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machine-tool  builders  indicate  a  practical  uniformity 
in  favor  of  the  motor  drive. 

The  opinions  obtained  in  the  more  recent  canvass 
of  the  field  possess  unusual  value  because  they  relate 

to  four  fundamentally  important  aspects  of  the  motor- 
drive  problem ;  that  is  to  say,  (a)  to  the  general  attitude 

of  the  various  machine-tool  plants  to  the  question,  (b) 
to  the  points  in  which  motor  drive  is  considered  superior 

to  other  methods  of  drive,  (c)  to  the  approximate  per- 
centages of  machine-tool  output  supplied  for  individual 

motor  drive,  for  group  motor  drive  and  for  straight 
lineshaft  drive,  and  (d)  to  the  more  recent  changes 
in  the  design  of  modern  machine  tools  in  order  to  adapt 
them  more  conveniently  to  the  motor  drive. 

The  following  opinions  of  machine-tool  builders 
toward  motor-driven  tools  relate  to  the  equipment  of 

injury  and  is  out  of  the  way;  flexible  equipment,  shop 
lighter  and  cleaner  and  the  problem  of  upkeep  reduced; 
number  of  working  parts  in  the  transmission  reduced 
and  speeds  changed  readily;  economy  in  energy,  space 
and  material.  In  several  cases,  however,  emphasis  is 
placed  upon  the  importance  of  scientifically  adapting 
the  machine  tool  in  its  design  to  motor  drive. 

An  example  of  the  la.st-named  point  is^advanced  by 
one  firm  in  which  a  disadvantage  of  motor  drive  is 
given,  such  as  the  complex  mechanical  attachments  in 
direct-motor  driving  when  the  machine  tool  has  not 
been  adapted  to  it,  and  along  this  same  line  another 
firm  advances  the  point  that  in  all  special  cases  as  those 

of  single-pulley  drive  for  screw  machines  or  turret 
lathes,  for  heavy  planing  machines  and  also  for  boring 
machines  the  first  cost  of  the  machines  is  less,  but 
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FIGS.    2   AND   4.      TWO   TYPES   OF    AIOTOH   DRIVE 

-Polyphase    induction    motor    drivinK    a    milling    machine.      Fig.  4 — Individual-motor-driven  machine  with  geared  connection 

new  machine  tools,  which  is  an  entirely  different  propo- 
sition from  where  a  shop  modifies  its  equipment  so  as 

to  change  old  machine  tools  from  belt  to  individual 
motor  drive: 

General  Opinions 

Individual-motor  drive,  according  to  a  recent  canvass 
of  10  leading  machine-tool  builders,  is  preferred  on  large 
machine  tools  in  practically  all  cases  and  for  smaller  ma- 

chines where  feasible.  In  one  case  the  individual-motor 
method  of  driving  is  preferred  to  all  other  methods; 
in  another  about  80  per  cent,  of  the  machine  tools 
are  individual-motor  driven,  this  being  an  index  of  the 
way  the  question  is  viewed  in  their  own  shops.  In 
one  case  both  belt  drive  and  motor  drive  have  their 
legitimate  field  of  operation.  In  the  main  the  tone 
of  all  10  opinions  is  highly  favorable  to  the  uss  of 
the  motor. 

Points  of  Advantage 

Following  up  the  general  attitude  of  the  various 
manufacturers  with  reasons  why  the  motor  is  con- 

sidered superior  we  find  a  number  of  interesting  com- 
ments which  may  be  summarized  somewhat  as  follows: 

By  mounting  the  motor  on  top  of  the  machine  the 
driving  mechanism   is   protected   from   dirt   and   other 

only  for  such  tools  as  have  been  designed  for  either 
method  of  driving.  One  of  the  statements  in  this  con- 

nection is  that  of  a  tool  builder  in  which  the  superiority 

of  motor  drive  is  given  in  terms  of  such  points  as  con- 
stancy of  power  input,  no  belt  slipping,  adaptability 

of  the  machine  tool  to  overtime  work,  freedom  from 
dependency  on  the  rest  of  the  shop,  and,  in  some  cases, 
greater  convenience  of  control.  The  choice,  according 
to  this  builder,  should  be  governed  by  the  circumstances 
under  which  the  machines  are  to  be  operated. 

Various  Types  of  Drives  in  Percentages 

It  is  difficult  to  derive  exact  figures  on  the  output 

of  machine-tool  plants  even  on  a  basis  of  such  data, 
since  there  is  no  easy  way  for  a  machine-tool  plant 
to  know  whether  its  machines  are  for  use  on  line-shaft 
drive  or  for  group  drive.  However,  the  figures  on 
individual-motor-driven  tools  are  more  readily  obtained, 
and  hence  the  figures  to  follow  relate  mainly  to  them. 
It  should  be  remembered  that  the  nature  of  the  product 

of  a  machine-tool  plant,  that  is,  whether  the  machines 
are  large  or  small  and  dependent  also  upon  the  class 
of  machines,  will  govern  the  greater  or  lesser  use  of 
the  motor  to  some  extent,  and  allowance  for  this  should 
be  made. 

The    percentages    of    the    output    of    the    10    plants 
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equipped  for  motor  drive  range  from  about  5  per  cent, 
in  one  or  two  exceptional  cases  up  to  95  per  cent,  in 
others.  Actual  examples  may  be  cited  as  follows:  In 
one  case  about  36  per  cent,  motor  driven;  in  another 
very  few  machines  furnished  for  belt  drive;  in  another 
about  50  per  cent,  at  least  for  individual-motor  drive, 
practically  all  the  rest  for  group  motor  drive ;  in  another 
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FIG.    3.      DIAGRAM   .SHOWIXG   ARRANGEMENT   OF  A  MA- 
CHINE  FOR    INDIVIDUAL-BELTED    MOTOR    DRIVE 

about  95  per  cent,  motor  driven;  in  another  about  40 

per  cent,  of  planing  machines  are  individual-motor 
driven  and  about  85  per  cent,  of  boring  machines  are 
for  individual-motor  drive. 

Other  figures  might  be  added  to  the  foregoing,  but 
those  given  show  increased  use  of  the  motor  as  an 
integral  part  of  machine  tools,  and  this  use  is  resulting 
in  more  attention  to  the  design  of  motor  mounting 

and  its  adaptability  to  the  machine  tool  in  size  and 

shape,  power-transmission  apparatus,  location  of  con- 
trol levers  and  items  of  this  kind. 

The  foregoing  points  may  be  summarized  in  the  form 
of  a  list  of  advantages  of  individual-motor  drive  based 
on  a  very  complete  table  of  such  advantages  as  prepared 
and  submitted  to  me  recently  by  E.  E.  George,  plant  en- 

gineer of  Lodge  &  Shipley.  The  points  are  abridged 
from  a  list  first  published  in  extended  form  in  the 
Electrical  World,  Vol.  70,  No.  21,  p.  997. 

Advantages  of  the  Individual  Motor 

The  advantages  of  the  motor  as  here  given  indicate 

the  machine-tool  builders'  attitude  partly  from  the 
engineering  standpoint  and  partly  from  that  of  actual 
experience  under  shop  conditions.  The  individual  motor 
may  be  said  to  possess  advantages  over  lineshaft  or 
even  group  drive  because  of  low  maintenance,  low  initial 
cost  and  low  power  losses,  greater  flexibility  in  being 
moved  about  the  shop,  ease  in  starting  and  stopping, 
closer  speed  control,  more  simple  for  reversing,  special 
control  available,  clearance  overhead  for  cranes,  better 
lighting,  machines  readily  set  at  any  angle,  easily  adap- 

table to  space  requirements,  avoidance  of  side  pull  by 
belts,  special  features  for  grinding  machinery,  each 
machine  may  have  its  own  speed,  overload  protection 

by  fuses  or  circuit-breakers  and  safety  devices  readily 

applied. A  Practical  Example 

Fig.  1  shows  the  clearness  of  the  space  over  motor- 

driven  machine  tools'.  Fig.  2  shows  special  bracket  for 
mounting  the  motor  rigidly  to  a  machine  tool.  In  Fig. 

3  the  extension  of  the  main  baseplate  of  a  multiple- 
spindle  drilling  machine  is  shown  for  accommodating 
an  individual  motor.  This  view  illustrates  a  case  of 
belted  connection  with  the  motor.  Fig.  4  indicates  a 
method  of  mounting  the  motor  to  a  machine  where  a 

geared  connection  is  employed  for  the  power  transmis- 
sion. 

Some  of  the  foregoing  points  will  perhaps  be  clearer 
from  the  following  practical  example  of  the  eificiency 

'Figs.  1,  5,  6  and  7  are  due  to  the  Westinghouse  Electric  and 
Manufacturing  Co. ;  Fig.  2  to  itie  Wagner  Electric  Manufacturing 
Co. ;  Fig.  3  to  the  Bausch  Machine  Tool  Co.,  and  Fig.  4  to  the 
Newton  Machine  Tool  Works. 

MGS.    ,'•>   TO  7.      CHANGES    IN   A    BELT-DRIVEN    .M.\r     INK    TO  ADAPT  IT  TO  MOTOR  DRIVE 

,    Fig.  5-Turret  lathe  changed  from  belt  to  constant-speed  motor-  drive  and  later  to  adjustable-speed  motor  d^ 
Ing  and  stopping  lever  and  internal  mechanism  of  the  headsitock  when  used  with  either  belt  or  constant-speed  motor  dri

ve.     i\g. 
7— Internal    mechanism    of    the    headstock    for    adjustable -speed    motor  drive 
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of  motor  drive'.  This  refers  to  some  work  done  on  a 
24-in.  turret  lathe  in  changing  from  constant-speed  belt 
drive,  first  to  constant  speed  and  later  to  adjustable- 
speed  motor  drive. 

Through  the  medium  of  gears  and  levers  30  changes 
in  speed  were  obtainable,  the  gear  ratios  giving  ample 
driving  power  to  the  spindle,  and  the  spindle  speeds 
ranging  from  6  to  180  r.p.m.  The  rapid  traverse  for 
the  turret  and  carriage  was  gear  connected  to  the 

constant-speed  driving  mechanism.  When  the  spindle 
was  stationary  all  driven  parts  were  also  stationary, 
not  permitting  the  rapid  traverse  to  be  operated  under 
such  conditions. 

The  machine  was  changed  to  a  constant-speed  motor 
drive  using  a  975-r.p.m.,  220-volt,  direct-current  motor, 
with  a  chain  connection  from  the  motor  to  the  driving 
pulley,  the  motor  being  located  at  A  in  Fig.  5.  By 
using  the  mechanical  speed  changes  and  levers  the  same 
spindle  speeds  were  available  as  before.  The  motor 
was  started  gradually  by  a  regular  starting  rheostat, 
and  the  spindle  was  started  and  stopped  by  a  lever 
arranged  to  engage  with  the  friction  pulley.  The 
rheostat  served  also  as  a  safety  device  for  the  motor 
and  the  machine  since  it  automatically  released  the  lever 
if  anything  went  wrong  or  if  the  motor  was  subject  to 
an  overload  from  any  cause. 

Starting  and  Stopping  Lever 

The  starting  and  stopping  lever  connecting  with  the 
friction  pulley  on  all  of  the  drives  of  this  lathe  is 
shown  at  A,  Fig.  6.  This  same  figure  also  shows  the 
mechanical  speed  changes  and  devices  that  were  used 
when  the  lathe  was  belt  driven,  there  being  no  change 
in  this  design  for  the  constant-speed  motor  drive. 

Later  on  the  same  lathe  was  changed  over  to 
adjustable-speed  motor  drive,  a  220-volt  direct-current 
motor,  with  a  speed  range  from  450  to  1800  r.p.m., 
being  used.  Fig.  7  shows  the  mechanism  of  the  head- 
stock  used  with  the  adjustable-speed  motor  drive. 

Comparing  Fig.  7  with  Fig.  6  it  will  be  noticed  that 
the  gears  numbered  5,  6,  7,  8,  13  and  14  have  been 
eliminated,  together  with  all  parts  marked  B,  and  that 
the  hub  gear  marked  C,  Fig.  7,  replaces  all  the  gears 
and  parts  eliminated.  With  the  adjustable-speed  motor 
drive  the  same  chain  connection  between  the  motor  and 

the  friction  pulley  was  employed  and  the  lever  A,  Fig.  6, 
was  used  to  start  and  stop  the  spindle. 

With  the  adjustable-speed  motor  drive  there  are  96 
spindle  speeds  available  on  the  modified  machine,  with 
three  mechanical  gear  shifts,  that  is,  32  direct  speeds, 
32  back  gear  speeds  and  32  triple  gear  speeds,  and  the 
proper  cutting  speeds  can  be  obtained  for  practically 
all  cases  ranging  from  boring  a  hole  li  in.  in  diameter 
up  to  turning  work  24  in.  in  diameter. 

As  the  rapid  traverse  for  the  turret  and  carriage 
could  still  not  be  driven  when  the  spindle  was  stationary 
a  3-hp.  700-r.p.m.  220-volt  constant-speed  motor  was 
used  as  .shown  at  B,  Fig.  5.  This  auxiliary  motor 
operates  the  rapid  traverse  and  enables  the  operator  to 
stop  the  spindle  and  take  the  piece  of  work  out  of 
the  chuck  while  the  carriage  and  turret  are  being  run 
back  to  the  starting  point  for  the  next  piece. 

=The  -writer   is   indel)ted   to    E.    C.    Brandt   of   tlie   WorVcs   Dept WestlngliouKu    Kletrtrie  &    MfK.   Co..    lor   the   report   on   whioli  tins 
e.\planation    is    based. 

A  Composite  Seaming  Die 
By  J.  A.  Lucas 

The  illustration  shows  a  seaming  die  that  is  used 

on  can-making  machinery  for  setting  the  bottoms  and 
tops  of  cans  in  place.  Seaming  dies  are  of  many  sizes 
and  shapes,  as  each  size  and  shape  of  can  formed  by 
the  machine  requires  a  die  which  conforms  exactly  to 
it.  The  die  here  shown  is  about  12  in.  square  and i  in.  thick. 

A  piece  of  tool  steel  of  these  dimensions  would  be 
somewhat  difficult  to  harden  without  warping  so  badly 
as  to  render  it  valueless  for  the  purpose  intended,  and 
even  if  it  were  possible  to  produce  satisfactorily  it 
would  be  comparatively  short  lived,  as  the  wear  is 
rapid,  particularly  at  the  corners. 

To  reduce  the  first  cost,  and  particularly  the  main- 
tenance cost,  these  tools  in  the  larger  size  are  built 

A  BUILT-UP  SEAMING  DIE 

up  with  a  mild-steel  core  and  tool-steel  wearing  strips 
which  form  the  periphery  of  the  die.  The  edges  of 
the  center  piece  are  rabbeted  to  a  depth  of  1 1  in.,  the 
rabbeted  portion  being  about  1  in.  thick.  The  tool-steel 
strips  are  rabbeted  to  match  and  are  doweled  to  place 
with  taper  pins  passing  through  both  parts. 

The  large  counterbored  places  to  be  seen  near  the 
corners  of  the  die  fit  over  locating  plugs  on  the  .spindle 
of  the  machine  on  which  the  die  is  used.  The  die  i ; 
used  in  conjunction  with  a  pair  of  seaming  rollers,  one 
of  which  locks  the  bead  on  the  edge  of  the  can  cover 
or  bottom,  while  the  other  roller  presses  down  the 
seam  thus  formed,  making  a  tight  joint. 
When  seaming  a  bottom  in  place  on  a  new  can,  the 

seaming  die  revolves,  while  the  position  of  the  rollers, 
though  the  rollers  themselves  are  rotating,  is  station- 

ary with  reference  to  the  die.  When  setting  a  top  in  a 
filled  can  it  is  obviously  necessary  that  the  can,  and 
consequently  the  die,  should  remain  stationary,  and  in 
this  case  the  head  carrying  the  rollers  revolves  around 
the  die.  Though  the  making  of  large  seaming  dies  in 
this  way  involves  some  rather  nice  fitting  it  is  still  far 
less  expensive  than  making  an  entire  new  die  of  tool 
steel  when  the  chances  of  the  latter  in  the  hardening 
operation  are  taken  into  consideration. 
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PROBABLY  
no  problem 

in  recant  years  has  re- 
ceived more  considera- 

tion at  the  hand  of  traction 

companies  than  the  subject 
of  track  construction  and 

maintenance.  Progress 

along  this  line  has  been  con- 
tinuous and  expense  has  not 

been  spared  to  obtain  the 

best  roadbed  possible ;  heav- 
ier rails  are  being  used  and 

particular  attention  is  paid 
to  the  foundation,  ties  and 
drainage;  everything  is  of 
the  best  material  and  work- 

manship until  it  comes  to 
joining  the  rails  together, 

and  here  there  usually  de- 
velops the  weak  point  of  the 

entire  system.  This  refers 

to  the  mechanical  joints  in 
common  use.  No  matter 

how  much  care  is  taken  in 

applying  splice  bars  me- 
chanical discrepancies  and 

disadvantages  cannot  be 
overcome;  the  rail  sections 
are  seldom  uniform  and  the 

American  Society  for  Test- 
ing Materials  has  adopted  specifications  which  limits  a 

maximum  difference  in  height  to  oV  inch.  Variable 

height  in  new  rails  is  often  unavoidable,  as  joint  plates 

fitting  one  rail  perfectly  may  not  fit  its  neighbor. 

There  are  many  reasons  why  the  mechanical  joint 
fails  to  fulfill  its  function,  which  are  not  necessary 
to  enumerate  here.     On  the  other  hand  the  advantages 

Thermit  Rail  Welding  for 
Electric  Systems 

Rail  welding  is  an  interesting  proposition, 

mechanically  and  otherwise.  The  directions 
given  in  this  article  are  detailed,  and  taken 

with  those  which  have  been  previously  pub- 
lished they  should  furnish  a  clear  idea  of  the 

process  and  facilitate  its  use  in  many  fields. 

PIG.    53.     ADJUSTING    INSKKT    BETWEEN    RAILS 

of  a  welded  rail  joint,  where 
circumstances  will  permit, 

are  plain.  While  there  are 
several  systems  by  which 
rail  joints  may  be  welded, 
at  the  present  time  the 
Thermit  method  is  the  only 

one  that  absolutely  elimi- 
nates the  joint.  It  also  has 

advantages  in  the  modified 
joint-welding  work.  These 
advantages  will  become 
clear  as  our  description  of 

the  actual  processes  devel- 
ops. Briefly,  the  weld  is  ac- 

complished by  pouring  the 
superheated  steel  obtained 
from  the  Thermit  reaction 
into  a  mold  surrounding  the 
rail  ends  at  the  joint.  This 
fuses  with  the  base  and  web 
of  the  rail  as  well  as  w^th 

the  lip  and  one  side  of  the 
head.  An  insert  cut  fron 
a  rolled  section  of  similar 

analysis  to  that  of  the  rail 
itself  is  placed  between 
the  heads  at  the  running 

face,  and  the  lower  part 
of  this  insert  is  melted 

into  the  Thermit  steel.  The  mold  is  so  constructed, 
however,  that  the  head  of  the  rail  and  the  top 
part  of  the  insert  are  not  melted  but  are  merely 
heated  to  a  welding  temperature,  so  that  when  the 
Thermit  metal  begins  to  cool  and  contract,  thus  drawing 
the  rail  ends  together  with  tremendous  force,  the 
squeezing  action  on  each  side  of  the  insert  thoroughly 
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pushed  by  using  a  small  steel-wire  brush.  The  ends  of 
the  rail  heads  must  next  be  cleaned  and  where  neces- 

sary filed  smooth  so  that  when  the  insert  is  fitted  the 
maximum  amount  of  contact  surface  will  be  obtained. 
In  other  words  the  insert  must  be  made  to  fit  accurately. 

Following  this  the  rails  are  brought  to  proper  surface 

and  alignment,  care  being  taken  to  keep  the  rail  ends 

a  trifle  high,  so  that  when  a  straightedge  about  30  in. 
long  is  centered  over  a  joint  there  will  be  a  space  of 
about  a',  in.  between  the  ends  of  the  straightedge  and 
the  surface  of  the.  rail  directly  under  it.    This  slight 

FIG.  54.     ADJUSTING  TWO-PART  MOLD  TO  RAILS 

butt  welds  it  into  the  head.  When  this  has  been  accom- 
plished the  running  face  is  ground  to  a  true  surface 

and  the  surplus  metal  ground  out  of  the  groove.  The 

weld  obtained  in  this  way  is  so  perfect  that  it  is  prac- 
tically impossible  to  detect  its  location  after  the  rails 

have  been  paved  in. 

In  practice  the  welding  is  best  done  after  the  ties 
have  been  concreted.  If  the  welding  is  done  before 

the  concreting  it  is  somewhat  difficult  to  keep  the  rails 

in  perfect  alignment  and  to  proper  surface  after  the 

temporary  splice  bars  have  been  moved.  The  rails  are 

spaced  :]  in.  apart  and  must  be  thoroughly  cleaned  for 

a  distance  of  4  in.  from  each  end.    This  can  be  accom- 

FIG.  55.  RAMMING  MOLDS  ON  A  SQUEEZING  MACHINE. 
WOODEN  PATTERNS  AND  SHEET- IRON  MOLD  BOX 

IN  FOREGROUND 

FIG.  56.  CUTTING  HEATING  GATE  IN  MOLD.   FINISHED 
MOLD  AND  WOODEN  PATTERN  SHOWN 

IN  FOREGROUND 

raising  of  the  rail  ends  has  been  found  necessary  in 
practice,  as  it  assures  proper  alignment  and  surface 
after  grinding. 

The  joint  is  now  ready  for  the  placing  of  the  insert, 
as  shown  in  Fig.  53.  Various  thicknesses  of  inserts 
must  be  kept  on  hand  to  fit  the  variation  in  gap  brought 
about  by  temperature  changes  and  other  causes.  With 
the  inserts  in  position  two  part  sand  molds  are  applied, 
as  shown  in  Fig.  54.  These  are  rammed  in  advance 
on  a  foundry  squeezing  machine  over  a  wooden  pattern, 
the  dividing  line  of  the  molds  being  in  the  center  of 
the  web.  A  squeezing  machine  being  used  for  this 
purpose  is  shown  in  Figs.  55  and  56. 

The  pattern  is  so  constructed  as  to  form  an  opening 
around  the  rail  ends  in  the  shape  of  a  collar  into  which 
the  Thermit  steel  is  poured.  This  collar  is  usually 
about  3  in.  wide  and  varies  from  i  in.  to  5  in.  in 

thickness,  depending  on  the  rail  section  to  be  welded. 

Pouring  gates  and  risers  are  also  provided  for  in  the 

mold  in  a  similar  manner  to  those  already  described. 
Recent  improvements  in  the  construction  of  the  molds 
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used  have  been  perfected  to  guard  against  runouts. 
A  bead  protrudes  around  certain  parts,  so  that  when 
the  two  halves  are  clamped  together  it  is  compressed 
between  them  and  forms  a  safeguard  against  the  liquid 
steel  running  out. 

Before  clamping  the  molds  to  the  rails  two  cords  of 
asbestos  soaked  in  molasses  are  applied  around  the 
contour  of  the  rail,  one  on  each  side  of  the  joint,  as 
shown  in  Fig.  57,  and  placed  in  such  a  position  that 
they  will  come  just  inside  the  outer  edge  of  the  mold 
box.  The  molasses  is  sufficiently  sticky  to  make  these 

cords  adhere  tightly  to  the  rail  and  form  a  very  effi- 
cient luting  all  around  the  outside  edge  between  the 

mold  and  the  rail.  As  an  additional  precaution  a 
small  amount  of  fireclay  is  blown  into  the  mold  through 
the  pouring  gate  by  means  of  compressed  air,  as  shown 

in.  Fig.  58,  while  the  other  openings  are  closed  tem- 
porarily by  inserting  wooden  plugs.     Should  there  be 

FIG.     57.     APPLYIXG    ASBESTOS    AXD    MOLASSES     STRIPS 
TO  RAILS   PREVIOUS  TO   PLACING  MOLD 

any  opening  around  the  edges  of  the  mold  the  fire  clay 
escaping  through  that  opening  will  be  caught  by  the 

molasses  on  the  asbestos  cords  and  the  opening  auto- 
matically sealed.  When  the  air-pressure  gage  indicates 

that  the  mold  is  tight  the  wooden  plugs  are  removed 
and  all  surplus  fire  clay  blown  out  through  a  small 
blowout  gate  provided  in  the  lower  part  of  the  mold. 

Preheating 

The  rails  are  now  ready  for  preheating,  and  must  be 
brought  to  a  bright-red  heat.  For  this  purpose  a 
special  portable  heater  is  used. 

The  opening  in  the  mold  through  which  the  rails 
are  heated  is  situated  about  two-thirds  from  the  top, 
so  that  the  flame  strikes  the  lower  portion  of  the  web 
of  the  rail  and  has  the  effect  of  heating  the  entire 

rail  section  uniformly.  This  preheating  also  accom- 
plishes two  other  objects,  as  it  bakes  the  mold  and 

at  the  same  time  heats  up  a  can  of  additions  which 
are  added  to  the  Thermit  in  the  crucible  to  improve 
the  quality  of  the  steel  produced.  This  can  of  additions 
is  placed  on  top  of  the  mold  in  a  special  receptacle 
provided  for  the  purpose  in  the  riser  opening,  as  shown 
in  Fig.  59.  As  soon  as  the  rails  are  red  hot,  the  mold 
thoroughly  dried  and  the  can  of  additions  heated  to 
the  proper  temperature  the  burner  is  withdrawn  and 

PIG.   58. FINAL  LUTING  PROCESS,    BLOWING    POWDERED 
FIRE    CLAY    INTO    THE    MOLD 

the  heating  gate  plugged  with  a  sand  core.  The  burner 
is  then  directed  down  the  pouring  gate  in  order  to 
restore  any  heat  that  may  have  been  lost  during  the 
plugging  operation. 

The  mold  is  now  ready  for  pouring,  and  the  crucible 
is  placed  in  position,  the  reaction  started  and  the  melt 
tapped,  just  as  described  for  other  work  of  this  char- 
acter. 

The  steel  enters  the  mold  on  the  lip  side  of  the  rail 
and  thoroughly  melts  and  amalgamates  with  the  lip 
as  well  as  with  the  web,  base  and  one  side  of  the 
head.  No  Thermit  steel  is  allowed  to  touch  the  run- 

ning surface  of  the  rail,  as  the  steel  insert  closes  up 
the  space  between  the  rail  ends  except  for  a  small 
opening  of  about  {  in.  from  the  outside  of  the  head. 
The  under  part  of  the  insert  is  thoroughly  fused  with 
the  liquid  steel  and  becomes  a  part  of  the  fusion 
weld,  as  shown  in  Fig.  60. 

As  explained  previously,  when  the  metal  in  the  weld 
begins  to  cool  it  produces  sufficient  pressure  on  each 
side  of  the  insert,  due  to  contraction,  to  thoroughly 
butt  weld  it  in  position  so  that  at  the  end  of  the 
operation  the  entire  rail  is  welded  into  one  homogeneous 
mass.  A  finished  weld  is  shown  in  Fig.  61  and  in  Fig. 
62  is  shown  a  number  of  operations  going  on  at  once. 

One  of  the  principal  advantages  of  this  type  of  weld 
is  that  it  depends  on  a  predetermined  chemical  reaction 
which  is  always  uniform.    The  success  of  the  reaction 

FIG.    59.     MOLD    AND    CRUCIBLE    CLAMPED    IX    POSITION 
READY    FOR    PREHEATING       BOX    CONTAINING 

ADDITIONS    SET    IN    RISER    OF    MOLD 



482 AMERICAN     MACHINIST Vol.  50,  No.  11 

is  assured  by  the  fact  that  every  Thermit-welding  por- 
tion is  weighed  out  separately  for  each  rail  section 

to  be  welded  and  in  just  the  proper  quantity  to  obtain 
a  perfect  weld  on  that  section. 

The  placing  of  the  additions  in  a  sheet-iron  container 
is  a  fairly  recent  improvement  and  has  resulted  in  not 

only  obtaining  a  higher  grade  of  steel  in  the  weld  than 

was  possible  formerly  but  also  permits  of  obtaining 

a  greater  quantity  of  steel  from  the  Thermit  used. 

This  in  turn  permits  a  weld  to  be  made  with  less 
Thermit  than  formerly  and  has  considerably  reduced 
the  expense  of  the  welded  joints. 

The  scheme  of  employing  the  additions  as  outlined 
is  to  use  plain  Thermit,  and  instead  of  mixing  the. 
additions  of  manganese,  nickel  and  other  materials  for 
improving  the  quality  of  the  Thermit  steel  throughout 

P0URIN6  6ATE 

Sna  INSERT 
or  SAHC  MATCRIAL AS  KAIL 
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Top  View  of  Rail  Joint before  Grinding 

Section  through  Rail  Joint 
after  Pouring 

FIG.  60.      SECTIONAL,  VIEW  OP  RAIL  WELD 

the  Thermit  itself  these  additions  are  now  put  up 
in  the  sheet-iron  container  which  is  placed  on  top  of 
the  mold  during  the  preheating  and  is  heated  red  hot 
by  the  waste  gases.  It  is  then  placed  in  the  center 
of  the  crucible  and  is  melted  down  by  the  heat  of 
the  Thermit  reaction. 

This  method  enables  the  production  of  more  steel 
from  a  given  amount  of  Thermit  without  any  sacrifice 
of  heat,  with  the  result  that  the  cost  of  the  welding 
portion  of  Thermit  is  considerably  reduced. 

After  the  weld  has  been  poured  the  mold  should,  be 
left  undisturbed  for  a  feio  hours;  in  fact,  the  longer 
it  is  allowed  to  cool  the  better,  as  the  metal  in  the 
weld  has  time  to  become  properly  annealed.  The  mold 
boxes  can  then  be  removed,  the  metal  left  in  the  risers 
and  pouring  gates  cut  off  by  nicking  with  a  hammer 
and  chisel  and  knocking  off.  All  sand,  etc.,  is  cleaned 
from  the  rail  in  the  vicinity  of  the  mold  and  the  joint 
is  ready  for  grinding. 

As  the  steel  insert  is  left  a  trifle  higher  than  the 

rail  section  this  excess  metal  must  be  ground  off  to- 
gether with  the  excess  metal  left  in  the  groove  and  on 

the  outside  of  the  head  where  the  riser   is   removed. 
This  grinding  can  best  be  accomplished  by  means 

of  the  machine  shown  in  Fig.  63.  It  possesses  the 
advantage  that  the  weight  is  concentrated  over  the 
grinding  wheels  so  that  a  deeper  cut  can  be  taken.  It 
also  has  attachments  permitting  of  grinding  in  the 
groove  of  the  rail  and  on  the  gage.     If  only  a  very 

FIG.    61. FINISHED    THERMIT   FULLY   WELDED 
INSERT    JOINT 

few  joints  are  being  welded,  however,  the  grinding  can 

be  very  satisfactorily  accomplished  with  a  flexible-shaft 
grinding  machine.  In  fact  one  of  the  great  advan- 

tages of  the  Thermit  process  of  rail  welding  is  that  a 
few  joints  can  be  welded  almost  as  economically  as 
a  large  number,  and  traction  companies  can  do  the 
work  themselves  wherever  they  please,  and  when  the 
work  is  properly  organized  a  gang  of  nine  men  can  weld 
from  35  to  40  joints  in  a  nine-hour  day. 

The  simple  and  portable  character  of  the  welding 
outfit,  including  the  grinding  machine,  is  a  strong  point 
of  merit,  as  one  service  car  will  carry  all  the  equipment 
or  it  can  be  hauled  on  its  own  wheels. 

The  rail-grinding  machine  referred  to  was  originally 

designed  by  the  Thermit  company  for  grinding  Thermit- 
welded  rail  joints,  but  has  proved  very  efficient  for 
grinding  out  corrugations,  pounded  joints,  and  in  fact 

anything  that  is  required  of  a  rail-grinding  machine 
on  an  electric-railway  system.  An  important  feature 
is  the  derailing  device  which  permits  the  removal  of 
the  machine  from  the  path  of  traffic  very  quickly.  The 
concentration  of  the  weight  over  the  grinding  wheels 
has  already  been  mentioned.  By  this  arrangement 
deep  or  light  cuts  may  be  taken  without  danger  of  the 
grinding  wheels  chattering.  The  truck  frame  carries 
two  axles.  One  axle  is  fitted  with  ordinary  22-in. 
car  wheels  and  the  other  has  eccentrically  mounted 
13-in.  wheels.  By  means  of  sliding  adjustments  the 
wheels  may  be  spaced  on  their  axles  to  fit  road  gages 
of  from  4  ft.  8*  in.  to  5  ft.  2i  in.  The  grinding-wheel 
brackets  have  both  vertical  and  horizontal  movement  to 

allow  for  adjustment  to  the  work.  The  bracket  also 
may  be  rotated  so  that  the  face  of  the  grinding  wheel 
may  be  adjusted  to  the  surface  to  be  ground.  By  a 

special  arrangement  of  the  motors  used  the  machine 

FIG.     62.     PREHEATING    RAILS,    DRYING    MOLDS    AND 
HEATING    THERMIT    ADDITIONS.    ALL    IN    ONE 

OPERATION.  FOUR  JOINTS  BEING  HEATED 
AT  ONCE 
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can  be  driven  forward  at  a  rate  of  2  or  4  ft.  per  minute 
and  6  to  12  ft.  per  minute  on  the  return.  A  reversing 
switch  permits  speeds  to  be  used  in  either  direction. 
Where  it  is  desired  to  grind  out  a  depression  a 

special  arrangement  is  used  by  which  an  accurate  curve 
is  obtained.  The  grinding  wheels  run  about  1833 
r.p.m.,  which  corresponds  to  a  peripheral  speed  of  6719 

ft.  per  minute  on  a  new  14-in.  wheel.  The  grinding- 
wheel  motors  are  rated  at  3i  hp.  and  the  propelling 

FIG.    63. RAIL-GRINDING    MACHINE    DERAILKD 
UNDER  ITS  OWN  POWER 

motor  at  1?  hp.,  and  they  are  designed  to  operate 
on  500  to  550  volts.  The  derailing  device  operates 
by  power  and  is  quickly  brought  into  use.  The  com- 

plete machine  weighs  about  6000  pounds. 

The  Jottings  of  a  Journeyman 
By  F.  L.  Ess 

While  walking  along  the  other  day  in  that  sort  of 
a  trance  that  often  comes  to  men  of  a  mechanical 

turn  of  mind  when  they  are  thinking  out  some  problem 
I  suddenly  bumped  violently  into  a  man  who  was  pre- 

sumably similarly  preoccupied.  Looking  up  with  some 
degree  of  impatience  I  met  the  solemn  gaze  of  my  old 
friend  Joe  Huse,  who  was  a  foreman  in  a  large  concern 
manufacturing  valves. 

"Better  look  where  you  are  going,"  said  Joe. 
"Look  yourself,"  I  retorted,  holding  out  my  hand. 
After  the  exchange  of  badinage  usual  between  friends 

who  have  not  met  in  years  I  suddenly  recalled  that  I 

had  recently  seen  Joe's  name  in  the  papers  in  connection 
with  some  patent  matters. 

"By  the  way  Joe,"  I  said,  "how  did  you  come  out  in 
your  deal?  I  heard  you  had  recently  been  allowed  a 

patent  on  a  valve  and  had  sold   it  to  your  company." 
"Well,"  replied  Joe,  "I  was  allowed  a  patent  all  right, 

but  when  it  comes  to  selling  it  to  the  com.pany  I  guess 

it  was  I  that  got  sold." 
"How's  that?"  I  queried.  "Your  firm  has  the  name 

of  being  pretty  square  sort  of  people  to  deal  with.  Did 

they  try  to  put  something  over  on  you?" 
"Oh,  I  suppose  they  are  square  enough.  They  are 

pretty  good  people  to  work  for,  but  they  seem  to  think 
that  any  ideas  that  their  employees  may  happen  to  have 

ought  to  be  turned  over  to  them  free  of  charge  in  con- 

sideration of  their  giving  the  employee  a  steady  job." 
"That  may  be  all  right  with  minor  ideas  or  sugges- 

tions, but  it  doesn't  seem  quite  fair  with  reference  to 
things  which  they  consider  to  be  worth  patenting." 

"Now  this  thing  I  got  up,"  continued  Joe,  "was  some- 
thing that  they  wanted  pretty  badly.  It  was  an  im- 

proved type  of  valve  which  they  wanted  to  replace  one 
that  they  had  been  obliged  to  abandon  to  avoid  action 

in  infringement.  They  had  nothing  to 
fill  the  gap  except  a  valve  that  had  been 
invented  and  patented  by  their  former 
superintendent  and  on  which  they  were 
obliged  to  pay  a  generous  royalty;  be- 

sides it  was  expensive  to  make.  They 
knew  I  had  got  up  something  along 

rthat  line  and  had  the  sketches  at  home, 
jj  and  they  wanted  me  to  bring  them  in, but  I  held  back  because  I  was  afraid 

they  would  try  to  get  it  away  from  me. 

"I  was  persuaded,  however,  to  sub- 
mit my  sketches,  and  they  seemed  to 

like  them  very  much,  but  when  they 
got  down  to  brass  tacks  the  president 
of  the  concern,  who  conducted  the 
transaction,  did  not  seem  inclined  to 
give  any  more  than  he  had  to. 

"I  did  not  want  to  risk  my  job  by 
holding  out  for  a  good  figure  and  I 
finally  let  it  go.    Now,  I  suppose,  the 
president  thinks  he  has  made  a  good 

bargain  for  the  company,  but  I  think  that  in  the  future 

I  will  keep  my  ideas  to  myself." 
"But,"  said  I,  "they  paid  the  old  superintendent  a 

good  royalty." "Yes,"  he  repiied,  "and  I  think  that  was  the  reason 

that  they  let  him  go." 
Now  I  don't  know  whether  Joe's  resentment  against 

the  president  was  justified  or  not.  Perhaps  the  latter 
was  the  kind  of  person  who  likes  to  see  a  man  stand  his 
ground  and  would  have  had  more  respect  for  Joe  if  he 
had  put  up  a  little  better  front  in  the  matter  provided 
he  did  not  carry  it  too  far  or  get  too  exaggerated  an 
opinion  of  the  value  of  his  invention. 
My  own  impression  of  the  man,  and  I  had  worked 

for  his  concern,  was  just  that,  and  I  think  he  failed 

properly  to  appreciate  Joe's  viewpoint  as  a  subordinate 
dependent  upon  his  daily  work  for  a  living,  yet  wishing 
to  show  due  respect  for  his  superior  without  sacrificing 
his  own  interests. 

Huse's  experience  makes  me  wonder  just  what  course 
should  be  pursued  by  the  workman  who  gets  up  patent- 

able improvements  on  his  employer's  products.  His 
employer  would  naturally  resent  anything  that  looked 
like  an  attempt  on  the  part  of  the  employee  to  use  his 

knowledge  of  the  product  to  "put  one  over"  on  the  firm. 
There  are  a  good  many  angles  to  this  puzzling  ques- 

tion as  to  what  is  right  and  proper  in  such  cases.  It 

is  not  unnatural  or  uncommon — indeed  it  is  quite  the 
usual  thing  for  the  suggestions  that  result  in  improve- 

ment of  the  product  of  any  firm  to  come  from  those 
who  are  in  daily  personal  contact  with  them — and 
any  information  tending  to  enlighten  the  poor  workman 
who  naturally  wants  to  get  all  he  can  for  his  ideas 
without  endangering  his  job  would  be  acceptable. 



484 AMERICAN     MACHINIST Vol.  50,  No.  11 

FOR  SMALL  SHOPS  ̂ //^  ALL  SHOPS 
By  J.  A.  Liucas 

Pfmcss-fK: 

SPHERICAL  TURNING   METHODC 



March  13,  1919 Make  Reconstruction  Real  Construction 
485 

Optical  Projection  for  the  Inspection 
of  Screw  Threads — II 

By  JAMES  HARTNESS 
President  Jones  &  Lamson  Machine  Co.,  Vice  Ciiairman  National  Screw-Thread  Commission 

In  this  installment  of  the  article  by  Mr.  Hart- 

ness  reprinted  from  "Mechanical  Engineering" 
(formerly  the  "Journal  of  the  American  Society 
of  Mechanical  Engineers")  a  description  and  il- 

lustrations are  given  of  a  ne^v  and  improved  op- 
tical method  for  the  accurate  inspection  of  screw 

threads. 

^  I  MIE  projection  lantern  has  been  developed  to  a 
I  point  where  it  now  gives  at  a  glance  the  diameter, 
A  Jead,  form  and  a  fair  indication  of  the  roundness 

and  smoothness  of  the  surfaces.  In  order  to  get  all  of 
these  results  it  is  necessary  to  use  in  connection  with 
the  projection  apparatus  a  stage  and  tolerance  chart 
laid  out  on  a  large  scale  to  conform  to  the  desired  char- 

acteristics of  the  screw  to  be  inspected. 
The  chart  is  so  located  that  the  profile  of  one  or  more 

threads  of  the  screw  may  be  projected  on  to  the  chart 
and  a  comparison  made  between  the  enlarged  shadow 
thus  cast  by  the  thread  and  the  form  of  thread  and 
tolerances  outlined  on  the  chart.  (A  more  detailed  de- 

scription of  the  projection  apparatus 

and  chart  is  given  later.)  The  ad- 
vantage of  the  projection  method  is 

that  it  is  possible  to  see  at  a  glance 
how  a  screw  will  fit  in  its  threaded 

hole  as  represented  by  the  tolerance 
chart    on    the    screen.      If    only    one 

SECTION     A-B 
(Enlorged) 

FIG 
PROJECTION    MACHl Mi    lAJll    INSPECTING  SCREW  THREADS 

thread  is  projected  on  the  screen,  this  is  raised  or  low- 
ered by  variation  in  diameter  and  displaced  laterally  by 

variation  in  lead.  The  combination  of  these  two  things 
must  be  known  in  order  to  know  how  the  screw  will  fit 
into  the  threaded  hole.  If  two  threads  are  projected 
we  have  a  knowledge  of  the  parallelism  or  taper  of  a 
screw. 

In  the  Progress  Report  of  the  Committee  on  Limits 
and  Tolerances  in  Screw  Thread  Fits  presented  at  the 
spring  meeting  of  the  American  Society  of  Mechanical 
Engineers  in  1918  tables  will  be  found  showing  what 

reduction  in  pitch  diameter  must  be  made  to  offset  cer- 
tain errors  in  lead.  For  instance,  the  basic  pitch  diam- 
eter of  the  l-in.  10-pitch  screw  is  0.6851  in.,  and  if 

the  lead  of  the  screw  is  true  the  pitch  diameter  may  be 
made  up  to  this  full  diameter;  but  if  the  error  in  lead  is 
plus  or  minus  0.002  in.  in  the  length  of  engagement  then 
the  pitch,  diameter  must  be  reduced  0.0026  inch. 

Even  in  the  best  work,  however,  such  allowances  for 
difference  in  lead  are  seldom  calculated.  We  merely 
know  that  if  the  lead  is  off  we  must  reduce  the  effective 
diameter. 

By  the  use  of  the  projection  apparatus  and  the  toler- 
ance chart  all  elements  ex- 

cepting the  density  of  surface 
may  be  seen  at  a  glance.  The 
resultant  effect  of  the  dis- 

placement in  lead,  diameter 

and  angle  to  the  boundaries  es- 
tablished on  the  tolerance 

chart  indicates  the  fit  with  a 

definiteness  that  will  be  bene- 
ficial alike  to  the  producer  and 

the  purchaser,  for  it  will 

make  it  possible  for  the  pur- 
chaser to  express  in  words  and 

by  diagram  the  exact  bounda- ries within  which  the  product 
must  come.  In  addition  to 

providing  a  measure  for  the 
lead  and  diameter  the  toler- 

ance chart  and  projection  ap- 
paratus provide  a  way  by 

which  it  is  possible  to  indi- 
cate the  extent  of  variation  in 

the  form  of  the  thread  that 
will  be  tolerated.  As  the  art 
of  machine  building  advances 

and  our  methods  for  produc- 
ing and  gaging  screw  threads 

advance  we  shall  doubtless 
soon  arrive  at  a  point  at  which 
we  will  find  it  desirable  to  in- 

dicate the  difference  in  lead 
between  the  two  component 

parts  of  a  screw-thread  fit. 
For  instance,  stress  of  work 

Qh9 
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FIG.    2.   MACHINE   DESIGNED    FOR   SMALLER  WORK  THAN  THE  ONE  IN  FIG.  1 

on  a  bolt  or  nut  tends  to  lengthen  the  screw  and  com- 
press the  nut,  so  that  if  the  leads  of  the  thread  in  the 

screw  and  the  nut  were  equal  when  free  from  stress 
there  would  be  an  unequal  distribution  of  the  load  on 
the  various  threads  engaged  when  the  two  members  were 
under  a  heavy  stress. 

The  stress  on  a  setscrew  compresses  the  screw,  and 

to  get  equal  distribution  of  load  on  each  thread  the  set- 
screw  should  be  long  in  lead  when  free  from  stress,  and 
the  lead  of  the  bolt  and  nut  should  be  longer  in  the 
nut  than  in  the  bolt. 

To  meet  such  demands  the  projection-lantern  scheme 
furnishes  a  solution  of  one-half  of  the  problem,  for 
gaging  is  half  of  producing  the  work.  If  we  have  a 
practical  and  ready  method  of  gaging  it  is  much  easier 

to  produce  the  work.  By  the  use  of  the  projection  ap- 
paratus the  specifications  may  call  for  capscrews  show- 

ing the  displacement  due  to  lead  in  one  direction  and 
setscrews  in  the  opposite  direction. 

While  the  projection  apparatus  does  not  provide  a 
solution  for  the  measurement  of  the  internal  thread  it 

does  provide  means  for  meas- 
uring the  tap  which  is  used 

for  producing  the  internal 
thread,  and  although  it  is 
well  known  that  the  usual  way 
of  measuring  a  tap  does  not 
indicate  the  exact  nature  of 
the  threaded  hole  that  will  be 

produced  by  that  tap  it  is 

probable  that  a  complete  in- 
spection of  the  tap  by  the 

projection  methods  will  bring 
a  closer  harmony  between  the 
measurements  of  the  tap  and 
the  threaded  hole  produced  by 
it.  Furthermore  the  advance 
of  machine  construction  has 
demanded  for  a  number  of 
years  a  greater  refinement 
in  tap  making,  and  although 

the    most    progressive     com- 

panies in  this  work  have  shown  a  remarkable 
advance  in  this  respect  we  are  undoubtedly 
coming  to  a  time  when  taps  will  be  lapped  or 
ground  after  hardening  to  bring  them  into 
greater  uniformity. 

Thus  it  seems  that  the  advent  '^f  the  projec- 
tion lantern  into  the  workshop  for  testing  a 

certain  percentage  of  the  work  produced  will 

result  in  making  our  airplanes  and  other  ma- 
chines   which    operate    under 

great  tension  for  given  dimen- 
sions   more    dependable    and 

more  eflficient  and  at  the  same 

time  get  a  greater  return  for 
the  energy  that  is  put  forth  in 
the    workshop    in    producing 
these  things,  for  no  one  thing 
has  been  a  greater  barrier  to 
our  progress,  especially  in  our 
recent  war  activities,  than  the 
uncertainty  in  our  methods  of 

specifying,  producing  and  test- 
ing   screw    threads. 

Fig.  1  represents  a  machine  in  use  at  present,  except- 
ing as  it  has  been  modified  from  time  to  time  with  va- 

rious forms  of  work  supports.     Fig.  2  indicates  a  ma- 
chine designed  to  take  a  smaller  range  of  work. 

Fig.  3  gives  a  side  elevation  and  plan  of  the  general 
scheme,  although  not  true  to  proportions.  The  lamp 
house,  for  example,  is  shown  too  close  to  the  object. 
The  apparatus  consists  of  three  principal  elements;  the 
machine,  which  holds  the  work  and  lens;  the  lamp 
house;  and  the  chart  holder,  which  serves  as  a  screen 
on  which  the  profile  of  the  thread  is  projected.  The 
chart  holder  slides  on  rails  to  and  from  the  work  in 
order  to  get  the  desired  number  of  magnifications. 

The  general  plan  of  operation  starts  with  positioning 

the  work  and  adjust- 
ing the  light,  work, 

lens  and  chart  so 

that  the  image  of  a 

perfect  screw  thread 
will  fall  on  the  chart 

along    certain    lines. 

ARTS    OF  THE    AI'PARATUS 
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When  we  have  no  sample  of  work  on  which  the  thread 
is  known  to  be  satisfactory  a  standard  screw-thread 
plug  may  be  put  in  the  work  holder  and  used 
for    setting    the    chart.      After    that    the    work    may 

■  be  placed  in  the  machine,  one  piece  after  another,  and 

■  Jk    instantly  its  shadow  will  reveal  its  diameter,  lead  error 

r 

Depress/on Lens  -•-.  Spring  ■-■ 

Na2.       '-     '      ̂  
Fixed 

Support 

Sliding 

Support 

PIG.  4.  THE  WORK  HOLDER  OR  CRADLE 

and  profile.  If  these  fall  within  a  certain  range  of 
tolerance  on  the  chart  the  work  is  acceptable. 

The  simplest  method  of  screw  inspection  projects  the 
profile  of  one  thread  on  a  chart  that  has  a  maximum  and 

minimum  boundary.  The  maximum  boundary  repre- 
sents the  outline  of  the  thread  of  the  hole  into  which 

the  screw  must  fit  and  the  minimum  represents  the 
smallest  acceptable  diameter. 

It  has  been  found  necessary,  in  order  to  meet  the 
usual  run  cf  work,  to  mount  the  screw  in  one  or  two 
cradles  consisting  of  nearly  a  half  circle  of  a  nut  and 
embracing  from  one  to  three  threads  of  the  screw,  ac- 

cording to  the  character  of  the  work.  With  this  form  of 
mounting   it  is  possible  when   projecting   one  of  the 

PIG.    5.      METHOD    OF    HOLDING    THE    .SCREW    IN    PLACE 
WHILE   TESTING 

threads  to  a  tolerance  chart  to  get  some  indication  of 
the  roundness  and  roughness  by  merely  turning  the 
■^crew  in  its  cradle. 

Three  views  of  supports  of  this  type  are  shown  in 
Fig.  4  at  A,  JS  and  C.    The  threads  of  the  supports  are 

interrupted  with  notches  so  that  turning  the  screw  in 
the  thread  will  tend  to  carry  out  chips  or  other  foreign 
particles  that  otherwise  might  be  lodged  in  the  thread. 
A  spring  is  indicated  for  the  purpose  of  giving  the 
.^crew  a  downward  pressure  to  hold  the  work  firmly  into 
its  seat  when  it  is  being  rotated  by  hand,. the  extent  of 
this  contact  and  pressure  being  different  for  different 
grades  of  work.  On  a  ?-in.  rough  screw  I  have  used  a 
wooden  wedge  which  slipped  readily  into  place  and  en- 

abled me  to  get  uniform  results,  as  shown  in  Fig.  1. 
Fig.  5  shows  the  method  of  holding  the  screw  in  place 
for  testing.- 

If  the  thread  to  be  tested  is  very  short  and  on  a  shaft 
or  bolt  of  considerable  length  one  of  the  cradles  may 
be  threaded  to  fit  the  screw  and  the  other  may  fit  the 
cylindrical  body  of  the  bolt  or  shaft. 

Although  this  method  is  subject  to  the  uncertainties 
due  to  fine  chips  or  other  particles  becoming  lodged  in 
the  cradles  these  things  are  more  easily  detected  be- 

cause the  cradle  is  open  and  can  be  frequently  inspected. 
Since  a  standard  plug  thread  gage  is  the  check  on  the 
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FIG.    6.      A   TOLERANCE  CHART 

adjustment  of  the  projection  apparatus  it  may  be 
dropped  into  the  cradle  at  frequent  intervals. 

The  object  of  using  a  cradle  instead  of  single  points, 
such  as  center  points  or  single-point  contacts  on  the 
flanks  or  other  parts  of  the  screw,  is  to  get  a  truer 

knowledge  of  the  fit  of  the  screw  in  the  nut.  The  ex- 
tent of  area  of  contact  of  the  cradle  should  be  pro- 

portioned to  the  roughness  of  the  work.  Threads  pro- 
duced by  the  best  methods  of  chasing  on  centers  could 

use  cradles  with  simple  contact  points. 
Cradles  are  better  than  center  points  because  0.001 

in.  variatwn  in  diameter  is  fully  shown  on  the  chart, 

whereas  by  the  use  of  center  points  with  the  projec- 
tion of  a  single  thread  0.001  in.  would  show  a  variation 

on  fhe  chart  of  only  half  that  amount,  and  although  by 
confining  the  projection  to  one  thread  with  parts  of  two 

valleys  a  high  magnification  of  200  will  give  a  displace- 
ment of  0.2  for  each  0.001  in.  of  variation  the  fact 

remains  that  it  is  desirable  to  get  the  best  result  with 
the  minimum  handicap.  For  instance,  a  small  chip  on 
a  center  point,  when  one  is  looking  for  an  error  of 

0.0005  in.,  is  more  serious  than  if  th^  chip  were  im- 
bedded in  a  cradle. 

The  condenser  lens  may  be  a  simple  planoconvex  or 
it  may  be  a  combination  of  lenses  to  gather  rays  at  a 
wide  angle  and  condense  them  into  a  very  small  bundle 
of  parallel  rays.  The  essential  thing  of  course  is  to 
have  the  rays  travel  in  a  parallel  direction  when  they 
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reach  the  screw  thread,  striking  the  screw  thread  at  the 
angle  of  the  helix  in  order  to  present  the  sharpest 
profile  for  the  lens. 

In  order  to  bring  the  screen  as  close  as  possible  to  the 
operator  I  prefer  to  use  a  lens  of  very  short  focal 
length.  For  instance,  for  J-in.  size  I  am  using  0.43  in. 
focal  length,  and  this  could  be  conveniently  used  for 

-[%-in.,  but  for  ;i-in.  screws  and  larger  the  outside  diam- 
eter of  this  lens  would  conflict  with  the  sides  of  the 

screw,  making  it  necessary  to  cut  away  part  of  each 
thread. 

The  exact  form  of  the  tolerance  chart  will  vary  with 
different  requirements,  but  I  prefer  a  chart  on  which 
the  boundaries  indicated  have  stated  gradations.  For 
instance,  for  a  screw  thread  of  10  pitch  at  200  mag- 

nifications the  outline  of  the  thread  form  measures  20 
in.  between  centers  of  crests  of  thread,  and  I  produce  a 
chart  by  drawing  these  forms  in  light  pencil  marks  in 
steps  spaced  at  0.8  in.,  which  amounts  to  0.004  in.  varia- 

FIG.    7.      AN   IDEAL,  SCREW-THREAD  FIT 

tion  of  screw  thread,  for  at  200  magnifications  we  have 
0.2  in,  per  thousandth  of  an  inch-  Such  a  chart  is 
shown  in  miniature  in  Fig.  6. 

Inasmuch  as  it  is  not  easy  to  locate  the  shadow  in  re- 
lation to  straight  lines  I  use  black  dots  having  a  vertical 

width  of  0.8  in.,  which  amounts  to  approximately  a 
width  of  i  in.  on  the  flanks  of  the  thread.  These  dots 

are  made  of  different  lengths  so  they  may  be  readily 
recognized  in  the  partial  light  of  the  projection  room. 
The  light  of  the  projection  room  should  be  adjusted 
to  see  the  black  dots  even  in  the  shadow  and  yet  not  too 
light  to  dim  the  shadow. 

By  numbering  the  lines  of  the  charts  from  1  to  6, 
beginning  at  the  upper  and  running  to  the  lower  side, 
we  h.ive  means  for  recording  if  necessary  the  measure- 

ments of  a  screw.    For  this  purpose  we  would  set  up  the 

FIG.    8.      SCREW    .SMALLER   THAN    THE   THREADED   HOLE 

instrument  with  a  standard  plug  gage  or  other  perfect 
thread  so  that  the  shadow  of  this  perfect  thread  would 
fall  on  line  5,  and  this  would  constitute  the  largest  size 
that  would  be  tolerated  for  free  fits,  the  plug  being  the 
basic  diameter. 

Let  us  assume  that  the  allowable  tolerance  at  the 
pitch  diameter  of  a  10-pitch  screw  is  0.008  in. ;  that  is, 

that  the  screw  may  be  up  to  the  full  basic  standard 
line  5  or  it  may  be  0.008  in.  smaller,  in  which  case  the 
shadow  should  not  proceed  farther  than  line  3.  Then 
by  placing  one  piece  of  work  after  another  in  the  holder 
if  the  shadow  falls  within  these  boundaries  of  3  to  5 
we  know  its  size  is  acceptable.    If  its  shadow  falls  below 

FIG.  9.     SCREW  OF  FIG.  8  PLACED  IN  CENTRAL  POSITION 

line  5  toward  No.  6  we  know  it  is  too  large  for  that 
grade  of  fit. 

The  distance  of  the  chart  holder  from  the  focal  center 
of  the  lens  must  be  as  many  times  the  distance  from  the 
focal  center  of  the  lens  to  the  profile  of  the  thread  as  the 
number  of  magnifications  required.  If  the  focal  length 
of  the  lens  were  1  in.  the  screen  would  have  to  stand 
away  200  in.  to  get  a  magnification  of  200  diameters. 
With  a  0.43-in.  focal  length  we  get  100  magnifications 
at  43  in.  and  200  magnifications  at  86  in.  At  a  distance 
of  86  in.  the  shadow  can  be  seen  by  the  operator. 

I  am  aware  that  in  astronomy  and  other  sciences  us- 
ing lenses,  it  is  the  novice  that  goes  to  the  higher  mag- 

nifications, and  that  the  magnifications  should  not  be 
greater  than  required,  as  the  best  result  is  obtained  by 

FIG.  in. STANDARD  SCREW  IN  HOLE  THREADED 
TOO  LARGE 

the  lowest  magnification  that  will  give  the  proper  defini- 
tion. And  while  I  am  aware  that  those  who  have  been  in 

this  art  for  some  time  in  testing  gaging  devices  ad- 
vise the  low  magnifications  it  would  seem  to  me  that 

there  may  be  a  special  reason  for  using  large  magnifica- 
tions in  this  scheme  for  testing  the  work  itself. 

In  this  plan  we  have  little  or  no  occasion  for  project- 
ing more  than  a  single  profile,  or  if  we  project  more  than 

one  of  the  threads  we  superimpose  the  shadows  so  that 
the  dimensions  of  the  chart  may  be  kept  down  to  about 
25  in.  square  for  the  run  of  work  of  standard  threads 
up  to  8  pitch  with  magnification  up  to  200. 

Figs.  7,  8,  9,  10,  11  and  12  illustrate  three  elements 
of  an  ordinary  screw-thread  fastening.  A  and  B  are 
pieces  to  be  forcibly  held  together  by  a  cap-screw  or 
bolt  C.  A  hole  is  drilled  in  B  large  enough  for  the 
whole  of  the  screw  to  pass  through  it,  excepting  the 
head,  and  A  has  a  tapped  hole  into  which  the  screw  is 
turned. 
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Fig.  7  represents  an  ideal  screw-thread  fit  in  which 
the  flanks  of  the  thread' of  the  screw  and  the  threaded 
hole  closely  fit  the  entire  length  of  the  screw. 

Fig.  8  illustrates  an  extreme  example  in  which  the 
screw  is  .smaller  than  the  threaded  hole  so  that  the 

threads  engage  only  three-quarters  of  the  entire  depth 
of  the  full  engagement. 

Fig.  10  illustrates  a  fit  in  which  the  thread  diameters 
are   the   same  when    measured   on   the   pitch   line,   but 

tt 

FIG.  11.  LE.VD  OF  THE  SCREW  GREATER  THAN  THAT  OF 
THE  THRE.VDED  HOLE 

shows  an  example  of  a  threaded  hole  in  which  the  crests 
of  the  thread  are  not  up  to  the  full  size  owing  to  the 
hole  having  been  drilled  larger  than  the  root  diameter 
of  the  tap  which  produced  it. 

Fig.  11  shows  a  screw-thread  fit  in  which  the  diam- 
eter of  the  screw  is  a  trifle  smaller  than  the  diameter 

of  the  threaded  hole,  but  the  threads  are  not  equally 
spaced,  so  that  it  is  just  barely  possible  to  turn  the 
screw  into  the  threaded  hole,  for  it  will  be  seen  that  the 

flank  of  the  thread  at  x  and  y  bears  in  opposite  direc- 
tions, while  the  flanks  of  the  thread  at  z  stand  clear. 

Figs.  8  and  10  show  the  flanks  of  the  thread  properly 
engaged;  that  is,  each  thread  bears  its  proportionate 
part  of  the  load;  whereas  in  Fig.  11  the  whole  load 
comes  first  on  a  single  thread  at  x.  In  practice  of  course 
ordinary  differences  that  appear  in  lead  result  in  the 
stress  crushing  down  the  first  thread  at  x  and  gradually 
working  back  until  they  may  be  distributed  the  entire 
length,  but  not  equally. 

A  reversal  of  the  difference  in  lead,  that  is,  making 
fhe  thread  of  the  bolt  shorter  than  the  thread  in  the 
threaded  hole,  puts  the  burden  of  the  work  first  on  the 
thread  at  y,  and  then  gradually,  either  through  crush- 

ing dovfxi  of  the  first  threads  engaged  or  by  stretching 
out  of  the  length  of  the  bolt,  brings  a  distribution 
over  the  other  threads. 

In  making  screw-thread  fits  we  have  not  only  the 
element  of  difference  in  diameter  with  true  leads,  but 
v/e  have  combinations  of  lead  errors  and  diameter  va- 

riations. It  is  obvious  that  with  perfect  lead  the  diam- 
eters must  correspond  to  insure  a  depth  of  engagement 

that  will  prevent  stripping  under  its  working  stress, 
and  in  addition  to  this  if  the  screw  is  one  that  is  fre- 

quently adjusted  and  must  have  good  wearing  qualities 
the  depth  of  engagement  must  be  great  enough  to  pro- 

vide ample  wearing  surface. 
In  addition  to  the  foregoing  elements  we  have  to 

consider  the  form  of  the  thread.  In  Fig.  12  is  shown 
a  threaded  hole  in  which  the  thread  is  ef  a  blunter  angle 
thai  the  thread  of  the  screw,  and  while  this  is  not  as 

serious  a  matter  as  may  seem  at  first  glance,  for  it  has 
been  found  perfectly  practicable  for  ordinary  fastenings 
to  use  a  55-deg.  Whitworth  thread  in  a  60-deg.  U.  S. 
Standard,  the  fact  remains  that  it  is  one  of  the  ele- 

ments that  we  must  consider  in  determining  the  de- 
pendability of  a  screw-thread  fastening,  for  the  thread 

under  stress  must  be  squeezed  into  a  shape  that  will 
produce  a  uniformity  of  contact  over  a  fair  amount  of 
the  flank  surface.  Our  system  of  screw-thread  gaging 
should  take  into  consideration  form  as  well  as  diameter 
and  lead. 

The  foregoing  figures  illustrate  the  three  elements  A, 
B  and  C  as  they  would  appear  when  screwed  together 
under  a  light  stress.  No  attempt  has  been  made  to 
show  the  various  degrees  of  change  that  take  place 
under  the  enormous  stresses  of  the  work,  although  we 
are  coming  to  a  state  of  machine  construction  which 
demands  a  consideration  of  the  form  of  thread  when 
under  stress.  For  the  purpose  of  illustration  and  com- 

parison of  the  optical  gaging  system  with  the  tactile 
gaging  system,  that  is,  the  system  in  which  we  see  the 
condition  of  a  screw  as  against  the  system  in  which 
we  try  to  determine  it  by  the  sense  of  feeling,  we  will 
for  the  present  ignore  such  stresses. 

If  we  substitute  Fig.  9  for  Fig.  8,  in  which  a  small 
screw  is  shown  in  the  threaded  hole,  but  instead  of  be- 

ing pulled  to  one  side  it  stands  clear,  showing  the 
amount  of  clearance  there  would  be  around  each  side  of 

each  thread — if  we  will  take  this  for  Fig.  8  we  will 
find  that  the  various  fit  conditions  can  be  found  by 
glancing  at  the  thread  at  the  end  of  the  engagement; 
for  instance,  at  point  y  or  point  x. 

Since  the  error  in  lead  is  equally  divided  between  the 
opposite  ends  of  the  length  of  engagement  it  is  the 
end  threads  that  tell  us  the  story. 

In  the  optical-projection  method  we  so  locate  the 
screw  before  the  lens  that  the  shadow  is  thrown  on  the 

FIG.    12.      THREADS   OF  SCREW  WITH   DIFFERENT   ANGLE 
PROM   THREADS    OF  HOLE 

screen.  A  lateral  displacement  of  the  shadow  will 

clearly  indicate  the  lead  error,  and  a  vertical  displace- 
ment a  variation  in  diameter.  The  combination  of  the 

two  will  locate  the  shadow  of  a  single  profile  on  the 
chart  in  a  way  to  indicate  the  condition  at  the  end  of  a 
thread  engagement  of  a  given  length.  This  tells  the 
whole  story  of  the  resultant  effect  of  diameter,  lead  and 
form  of  thread,  for  one  of  the  boundaries  of  the  chart 
may  be  considered  as  the  interior  profile  of  the  threaded 
hole. 

The  average  run  of  work  with  the  projection  lantern 

will  present  some  new  thoughts  to  the  inspector's  mind. 
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He  will  see  that  the  lead  is  not  uniform.  In  the  length 

of  a  3-in.  screw  the  lead  at  one  end  of  the  screw  may 
be  shorter  than  at  the  other  end.  He  will  find  that  many 
screws  are  not  round  and  so_ne  are  very  irregular  and 
mountainous  on  the  surface;  not  that  these  elements 
have  been  created  by  the  projection  apparatus,  but 
merely  that  they  have  been  brought  clearly  to  view  and 
.should  be  recognized  by  any  system  of  gaging  that  has 
for  its  ultimate  purpose  determining  the  dependability 
of  the  screw. 

Rotating  the  Work 

Rotating  the  work  in  its  holder  brings  out  irregulari- 
ties. If  the  screw  is  of  good  form  its  shadow  will  re- 
main stationary  on  the  chart.  If  the  thread  is  drunken, 

out  of  round  or  very  irregular  the  shadow  will  move. 
A  ragged  surface  also  appears  in  the  unevenness  of  the 
line,  and  frequently  the  inspector  is  confronted  with  the 
necessity  of  determining  what  part  of  the  line  he  is  to 
designate  as  indicating  the  real  working  diameter  of  the 
screw.  It  is  not  unusual  to  find  one  of  the  flanks  of  the 

thread  instead  of  presenting  a  straight  profile  shows  for 
instance  a  ridge  near  where  the  crest  of  the  thread  is 
rotated. 

This  condition  has  always  existed  in  screw  threads, 
and  it  is  for  us  to  recognize  that  the  projection  method 

merely  shows  how  deceptive  has  been  the  gaging  sys- 
tem which  depended  on  the  tactile  sense  or  sense  of  feel 

of  the  gage. 
In  gaging  this  ridge  would  play  an  important  part  in 

eliminating  shake,  and  yet  the  screw  might  be  under 
size  so  far  as  its  holding  capacity  is  concerned. 
When  we  see  the  displacement  of  the  thread  laterally, 

that  is,  if  we  assume  that  the  profile  of  the  thread  on 
one  side  (Fig.  6)  is  on  No.  4  boundary  and  the  opposite 
side  on  No.  5,  we  will  know  that  its  lead  is  off  to  that 
extent,  and  that  when  turned  into  a  nut  the  full  length 
of  the  nut  it  will  feel  the  same  as  a  perfect  thread. 
But  as  a  matter  of  fact  the  slack  will  be  taken  up  by 
opposite  sides  of  the  flank  at  opposite  ends  of  the  nut, 
while  the  middle  may  not  be  in  contact. 

Let  us  understand  that  line  5  represents  the  inside 

of- the  nut  or  at  least  the  upper  boundary  for  the  screw. 
In  order  to  get  a  perfect  indication  of  the  fit  of  an  in- 

accurate rate  lead  in  a  perfect  nut  it  is  necessary  for  us 

to  see  that  our  holder  which  positions  the  work  is  ad- 
justed in  relation  to  the  length  of  the  engagement  of 

the  thread  in  the  nut  or  in  the  threaded  hole.  For  in- 
stance, if  the  lead  is  long  or  short  we  know  that  as  it 

screws  into  the  nut  or  threaded  hole  the  difference  in 
lead  will  cause  the  screw  to  fit  in  the  nut  as  shown  in 
Fig.  10,  if  the  screw  is  longer  than  that  of  the  nut,  and 
on  the  opposite  sides  of  the  threads  if  the  screw  is 
shorter. 

Now  we  must  adjust  our  holding  means  so  as  to  get 
a  view  of  the  thread  at  the  end  of  the  nut,  which  of 
course  determines  the  closeness  of  its  fit. 

In  Fig.  4,  previously  referred  to,  are  three  views.  A, 
B  and  C,  of  a  screw  located  in  the  cradle  of  a  projec- 

tion machine.  In  order  to  make  the  view  projected  on 
the  chart  duplicate  the  conditions  in  the  nut  it  is  only 
necessary  to  see  that  the  longitudinal  distance  between 
the  distance  of  the  fixed  support  and  the  lens  (position 
1)  is  equal  to  the  length  of  engagement  of  the  thread 
in  the  threaded  hole.    (If  the  screw  were  held  on  center 

points  instead  of  on  a  cradle  this  fixed  support  would 
be  one-half  the  length  of  engagement.) 

It  will  be  understood  that  the  fixed  support  locates  the 
screw  in  its  longitudinal  position  as  well  as  laterally; 
that  the  sliding  support,  although  holding  the  screw  in 
the  right  focal  distance  from  the  lens,  adapts  itself  to 
the  position  of  the  thread  which,  if  the  lead  is  true, 
will  be  the  same  as  a  standard  thread,  and  if  the  thread 
i*  short  or  long  will  move  endwise  without  changing: 
the  vertical  gage  of  the  screw.  The  projection  through 
the  lens  will  then  be  displaced  vertically  if  there  is  a  dif- 

ference in  diameter,  and  laterally  if  there  is  a  change 
in  length  of  lead. 

The  combination  of  these  two  when  the  distance  to 
the  fixed  support  is  equal  to  the  length  of  engagement 
gives  a  definite  knowledge  of  the  fit,  and  while  it  may 
be  disturbing  to  know  that  the  fit  is  not  a  fit  in  the  true 
sense  of  the  word,  that  it  is  a  misfit  in  99J  per  cent,  of 
our  work,  it  is  best  to  know  the  truth  if  we  are  to  make 
our  machines  dependable. 

A  lens  located  in  position  2  can  be  adjusted  to  throw 
its  shadow  simultaneously  with  lens  1 ;  or  a  shutter  may 
be  used  to  alternate  these  two.  The  object  of  lens  2 
would  be  to  check  the  parallelism  of  the  screw.  If  the 
vertical  position  of  the  thread  projected  by  lens  2  cor- 

responded to  the  vertical  position  of  the  thread  pro- 
jected by  lens  1  we  would  know  that  the  thread  was 

parallel. If  it  were  desirable  to  have  this  test  for  each  screw 
that  went  through  the  instrument  its  shadow  could  be 
so  located  as  to  fall  two  numbers  lower  than  the  shadow 
from  lens  1,  so  that  the  range  of  its  position  would  be 
from  line  1  to  line  3  on  the  chart.  Fig.  6,  while  the 
range  of  the  other  position  would  be  from  3  to  5,  and 
the  uniformity  of  the  average  distance  between  these 
would  constitute  an  indication  of  parallelism. 

The  essential  thing  in  gaging  the  rougher  screws  is 
to  see  that  the  screw  is  held  down  in  its  supports  with 
sufficient  pressure  to  insure  good  contact. 

Relieving  Wood- Working  Cutters 
By  G.  James  Carr 

The  sketch  shows  a  fixture  for  holding  wood-working 
cutters  when  forming  and  relieving  them  in  an  engine 

THE    RELIEVING    FIXTURE 

lathe  which  has  no  relieving  attachment.  The  desired 
amount  of  clearance  can  be  obtained  by  setting  the 
cutters  back  from  the  center  more  or  less  as  may  be 
required.  This  also  gives  a  more  uniform  clearance 
curve  and  eliminates  danger  of  the  tool  digging  in. 
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Routing  Machine  of  Special  Design 
SPECIAL  CORRESPONDENCE 

The  bow  drill  used  tor  making 
holes  and  cutting  recesses  in 
such  materials  as  come  within 
its  scope  represents  one  of  the 
most  primitive  stages  of  tool 
design,  and,  despite  the  devel- 

opments of  later  periods,  it  still 

mmmii   '   niirmnii 

AN  INTERESTING  machine  de- 

l\  signed  for  routing  out  nar- 
X  Jk.  row  channels,  grooves,  irreg- 

ular openings  and  other  forms  in 
small  parts  is  the  one  shown  in 
the-  cuts  in  this  article.  Fig.  1 
shows  the  completed  machine  and 

the  drawing,  Fig.  2,  illustrates  im- 
portant features  of  construction. 

This  machine  makes  use  of  a  spe- 
cial form  of  cutting  tool,  which  will 

later  be  more  fully  described.  For 
the  moment  it  may  merely  be  stated 
that  the  tool  is  rapidly  rotated 

through  several  turns  in  one  direc- 
tion, then  reversed  and  rotated  as 

rapidly  and  for  an  equal  number  of 
turns  in  the  opposite  direction,  this 
cycle  of  movement  being  continued 

so  long  as  may  be  necessary  to  com- 
plete the  operation.  The  tool  dur- 

ing its  operation  first  one  way  then 
the  other  is  guided  in  a  form  plate 

containing  the  outline  of  the  open- 
ing to  be  cut  in  the  work,  and  the  work  itself  is  fed  up- 

ward to  the  cutter  by  means  of  a  vertically  adjustable 
slide  on  the  machine  column,  this  slide  and  the  work 
table  which  it  carries  being  actuated  by  a  hand  lever 
operating  a  gear  train  which  engages  with  a  rack  at  the 
rear  of  the  work  slide.  The  cutting  tool,  the  work  slide 
and  the  operating  lever  for  the  latter  are  shown  clearly 
in  Fig.  1. 

The  mechanism  for  actuating  the  spindle  will  be  best 
understood  upon  examination  of  the  line  drawing. 
Fig.  2.  This  spindle  is  a  short  member  journaled  in 
suitable  boxes  which  are  fitted  into  the  head  attached 
at  the  top  of  the  column,  which  here  develops  into  a 
cylindrical  shell  to  house  in  the  combined  driving  gear 
and  clutch  for  operating  the  spindle. 

Pinion  teeth  on  the  spindle  at  A  engage  the  driving 
gear  B,  which  is  bored  to  form  an  internal  cone  to 
receive  the  clutch  member  C.  The  part  C  is  fitted 
onto  the  taper  end  of  the  vertical  shaft  P  and  secured 
by  a  key  and  nut.  The  shaft  passes  down  through  the 
long  sleeve  hub  on  gear  B,  which  runs  in  two  sets  of 
INl  bearings  as  shown.  The  shaft  is  a  running  fit  in 
the  gear  sleeve  and  is  provided  at  the  top  with  oil  chan- 

nels for  lubrication  of  the  bearing  surfaces.  When  the 
shaft  is  lifted  to  releass  the  clutch  from  its  seat  in  the 
gear  the  latter  is  allowed  to  come  to  rest  and  the  clutch 

FIG.    1.     SPECIAL  ROUTING  MACHINE 

remains  a  wonderfully  efficient 
tool  for  operations  to  which  it 
is  adapted.  This  article  de- 

scribes a  machine  constructed 
along  modern  lines  in  which 
advantage  is  taken  of  the  prin- 

ciple embodied  in  the  bow  drill. 

shaft  then  runs  in  its  own  bearings 
until  the  gear  is  again  set  in  motion 

by  dropping  the  clutch  into  engage- 
ment. The  gear  and  spindle  may 

thus  be  rotated  intermittently  and 

in  either  direction  by  suitable  con- 
trol of  the  clutch  shaft. 

A  pinion  E  is  keyed  to  the  lower 
end  of  shaft  D,  and  a  rack  F  at  the 
rear  meshes  with  this  pinion.  The 
rack  is  secured  to  a  horizontal  slide 

that  is  actuated  by  a  crankshaft  and 

connecting-rod.  At  each  revolution 
of  the  crankshaft  the  rack  causes 

the  pinion  E  and  the  vertical  shaft 
to  make  a  half  turn  and  back  to  its 

original  position  so  that  the  cone  C 
at  the  top  of  the  shaft  constantly 
turns  back  and  forth  through  this 
arc.  The  proportions  of  the  gear 
B  and  the  pinion  A  are  such  that 
each  movement  of  gear  B  gives  the 

spindle  three  complete  revolutions 
in  each  direction ;  that  is,  for  every 

revolution  of  the  crankshaft  the  spindle  is  driven  three 

turns  one  way  and  then  three  turns  in  the  opposite  di- 
rection. 

By  reason  of  the  changing  angularity  of  the  connect- 
ing-rod the  tendency  is  to  start  the  rack  slowly  and 

impart  to  it  a  gradually  accelerating  rate  of  movement 
until  the  center  of  the  travel  is  reached,  when  the  move- 

ment is  gradually  retarded  to  the  end  of  the  stroke. 
This  results  in  an  easy  reversal  of  the  driving  gear  on 
shaft  D  and  the  cutter  spindle  itself,  correspondingly 
lessening  the  stresses  on  the  driven  parts. 

The  lower  end  of  the  driving  shaft  D  is  carried  in 

a  ball  bearing  J  mounted  in  a  vertically  sliding  mem- 
ber K,  the  latter  having  a  limited  amount  of  up-and- 

down  movement  in  its  guide  in  the  supporting  sleeve 
L.  The  gear  E  is  keyed  fast  to  its  shaft,  as  indicated, 
and  travels  up  and  down  when  the  shaft  is  lifted  and 
lowered,  therefore  the  face  of  the  gear  is  made  some- 

what wider  than  the  face  of  the  rack  with  which  it 
engages.  The  object  of  the  vertical  movement  for  the 
shaft  D  is  of  course  to  operate  the  cone  clutch  at 
the  top.  In  either  position  of  the  shaft  the  rack  F 
has  a  full  bearing  upon  the  wide  face  of  the  pinion  E. 

The  hand  lever  shown  at  the  side  of  the  machine  in 
Fig.  1  operates  a  rock  shaft  that  is  connected  through 
the  medium  of  a  series   of  suitably  adjustable   links 
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and  levers  with  the  sliding  support  K,  Fig.  2,  so  that 
movement  of  the  hand  lever  results  directly  in  vertical 
movement  of  the  driving  shaft  D.  When  the  lever  is 
pressed  down  the  clutch  is  engaged  and  at  the  same 
time  an  upward  movement  of  the  work  table  is  effected. 
When  the  lever  is  raised  to  lower  the  work  from  con- 

tact with  the  cutting  tool  it  at  the  same  time  causes 
the  spindle  sliaft  D  to  be  raised,  thus  releasing  the 
clutch  and  stopping  the  spindle. 

The  work  table  proper  may  be  adjusted  for  height 
independently  of  its  slide  by  releasing  the  binder  handle 

■1        [ 

FIG.   2.      DETAILS   OF  M.^CHINE 

and  setting  the  table  at  any  position  required.  This 
provision  for  adjustment  is  shown  distinctly  in  Fig.  1. 
The  table  is  here  represented  with  a  fixture  in  place 
for  holding  the  piece  to  be  operated  upon. 

The  cutting  tool  used  with  this  machine  is  in  the 
form  of  a  spring  tool  or  wabble  device  that  is  inten- 

tionally made  so  that  its  working  end  swings  well  out  of 
center  and  thus  bears  always  against  a  guide  plate  by 

A 

^ 

which  its  path  of  cutting  is  controlled. 
The  tool  is  shown  by  the  sketch  Fig.  3, 
which  represents  the  long,  slender  shank 
made  somewhat  to  resemble  the  curve  of 
a  violin  bow.  The  upper  end  of  the 
device  is  enlarged  to  fit  the  chuck,  while 
the  lower  end  is  formed  to  provide  a 
holder  for  the  cutter.  This  enlarged 
lower  end  is  of  rectangular  cross-section, 
and  the  portion  of  the  shank  immediately 
above  is  of  small  circular  section  to 

permit  it  to  follow  closely  the  contour 
of  any  pattern  that  may  be  used  in  the 
guide  or  form.  The  cutting  tool  itself 
may  be  triangular,  as  in  the  sketch,  or  it 
may  be  diamond  shaped  or  of  other  form 
to  suit  the  character  of  the  cut  to  be 
made  in  the  work. 

The  guide  or  form  for  controlling  the 

contour  produced  by  the  cutter  is  at- 
tached to  a  support  on  the  face  of  the 

column  and  is  adjustable  up  and  down  by 
means  of  knurled  head  screws  which  may 
be  seen  in  Fig.  1. 

This  machine  is  used  for  such  work  as 

cutting  in  the  openings  in  knife  handles, 

etc.,  for  shields,  or  "shielding"  cuts 
as  they  are  called,  and  is  the  design  of  Arthur 
J.  Briggs  of  Syracuse,  N.  Y.  An  elementary  method 
of  doing  such  work  is  shown  in  Fig.  4,  which 
illustrates  a  workman  using  a  bow  drill  with  a  split 
tool  for  the  cut.  The  drill  is  supported  at  the  outer 
end  by  a  center  which  runs  in  a  countersunk  opening  in 

a  plate  attached  to  a  belt  around  the  operator's  chest. 
The  work  to  be  cut  out  is  shown  attached  to  a  block 

FIG.     3.       THE 

TOOL 

PIG.  4.     OLD  WAY  OF  DOING  THE  WORK 
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which  is  fastened  to  the  wall.  In  operation  the  split, 
or  divided,  cutters  on  the  ends  of  the  two  rods  or 
spindles  tend  to  spring  apart  and  are  therefore  held 
by  their  spring  action  against  the  guide  plate  while 
revolved  by  the  bow  drill,  so  that  the  form  of  the  open- 

ing in  the  guide  is  reproduced  in  the  work. 

k The  Next  Move — Human  Interest By  Harry  Senior 

'here  was  an  article  in  a  recent  issue  of  the  American 
Machinist,  page  213,  that  was  so  surprising  that  it  left 

me  fairly  gasping  for  breath.  A  Mr.  Godfrey — -John 
R.  Godfrey  his  name  is — has  apparently  made  the  as- 

tounding discovery  that  intelligent  workmen  who  have 
followed  a  certain  line  of  business  for  years  know  at 
least  as  much  about  that  business  as  the  highly  trained 

efficiency  expert  who  until  last  month  op  so  didn't  know 
there  was  such  a  business. 

There  have  been  intelligent  workmen  (most  all  skilled 
workmen  are  intelligent,  Mr.  Godfrey,  only  the  intellect 
of  the  expert  being  on  a  so  much  more  superior  plane 

the  latter  has  never  stumbled  on  this  fact) — there  have 
been,  I  say,  such  workmen  who  have  suspected  this  to 
be  the  case  ever  since  the  days  when  everybody  knew 

It^the  day  when  Frederick  W.  Taylor  turned  all  precon- 
ceived notions  of  intellectuality  inside  out  by  discover- 

ing that  a  trained  gorilla  could  carry  more  pig-iron  in 
47§  sec.  than  a  man  could — but  they  have  in  later  years 
carefully  concealed  their  suspicions  lest  the  fierce  white 
light  of  popular  belief  should  find  them  out  and  show 
them  up  for  ignoramuses  or  ignoramii,  whichever  it  is. 

Mr.  Godfrey  does  not  write  like  a  recalcitrant  work- 
man whose  resentment  of  some  real  or  fancied  wrong 

has  forced  him  into  a  position  of  defiance  of  public 
opinion,  but  rather  like  some  member  of  the  business 
world  whom  the  stresses  of  the  last  four  years  has 
brought  to  the  realization  of  a  great  truth. 

Mr.  Godfrey  says:  "We  have  made  time  studies  and 
motion  studies  to  try  and  save  seconds  when  we  might 
have  saved  minutes  and  hours  by  getting  the  cooperation 

of  the  men,"  and  "We  have  assumed  that  all  the  brains 
of  the  establishment  were  tied  up  in  the  craniums  of  a 
few  men,  some  of  whom  knew  almost  nothing  of  our 
shops,  or  for  that  matter  of  any  shops,  and  have  failed 
to  avail  ourselves  of  the  intelligence  that  lay  within  our 

grasp  in  the  brains  of  our  workers." 

Travesties  Upon  Real  Taylor  System 

This  is  all  too  true.  I  did  not  know  Mr.  Taylor  and 

never  came  in  contact  with  his  system  as  installed  un- 
der his  personal  supervision,  but  it  has  been  my  dis- 

gusting privilege  to  visit  shop  after  shop  that  was  in 
the  iron-bound  grip  of  what  I  hope  (for  the  sake  of  Mr. 

Taylor's  memory)  was  a  travesty  upon  the  Taylor  sys- 
tem, where  on  one  occasion  I  might  have  seen  three  or 

four  men  striving  laboriously  under  the  guidance  of  a 
white-shirted  and  becollared  youth  to  do  in  a  given  time 
what  any  one  of  them  alone  could  have  accomplished 

in  less  if  they  wanted  to,  or  again  an  expert  screw- 
machine  hand  would  be  making  the  fur — and  oil — fly 
around  his  machine  in  a  strenuous  effort  to  beat  the 

stop  watch,  and  beating  it  beyond  the  wildest  imagin- 
ing.s  of  the  guy  who  held  it,  only  the  stop-watcher  did 

not  know  the  direction  in  which  it  was  being  beaten. 

There  have  been  during  the  past  year  or  so  of  fever- 
ish industrial  activity  exhibitions  of  marvelous  skill  in 

some  lines  of  work,  and  wonderful  records  for  produc- 
tion have  been  established,  and  though  many  of  them 

have  been  accorded  due  recognition  in  the  newspapers 
doubtless  a  large  majority  will  never  be  known  beyond 
the  immediate  vicinity  of  their  accomplishment;  but 
there  have  been  also  many  cases  of  mismanagement  due 
to  incompetence,  crass  ignorance  or  misapplied  effort 
in  which  so-called  scientific  management  should  bear 
its  full  share  of  odium. 

The  theory  of  scientific  management  as  evolved  by 
Mr.  Taylor  was  far  from  being  altogether  wrong,  not- 

withstanding his  unfortunate  reference  to  a  gorilla. 
It  was,  as  I  understand  it,  merely  the  application  of 
mechanical  principles  to  human  endeavor,  each  member 
of  the  working  unit  having  a  definite  duty  to  perform 
and  a  definite  time  allotted  to  its  performance,  so  that 
the  work  of  each  would  be  done  in  proper  relation  to 
that  of  other  units. 

It  was  no  more  a  part  of  his  scheme  that  men  should 
work  to  beat  a  stop  watch  than  it  is  the  intent  of  a 
good  machine  designer  to  make  a  certain  cam  perform 
its  cycle  of  duty  in  the  smallest  fraction  of  time.  Both 
cam  and  man  must  fit  into  the  general  design  and  work 
in  harmony  with  what  comes  before  as  well  as  what  fol- 

lows after.  ' 
Scientific  Managers  Required 

Scientific  management  presupposes  a  scientific  man- 
ager, and  it  is  right  at  this  point  that  the  system  got 

its  black  eye.  A  machine  designer  must  be  thoroughly 
familiar  with  the  materials  and  forces  with  which  he 

seeks  to  accomplish  a  desired  end.  The  scientific  man- 
ager must  be  equally  familiar  with  his  materials  and 

forces,  and  as  these  are  human  his  is  by  far  the  more 
intricate  study. 

Now  there  are  many  would-be  disciples  of  Mr.  Tay- 
lor who,  lacking  his  mental  ability  and  analytical  vision, 

see  only  the  stop  watch  and  the  multiplicity  of  card  rec- 
ords, charts,  etc.,  as  the  whole  conception,  when  as  a 

matter  of  fact  these  are  but  the  paraphernaliii.  the  tools 

by  which  the  more  intangible  human  forces  are  corre- 
lated. In  too  many  cases  he  is  neither  scientific  nor  a 

manager.  He  sees  the  human  element  as  so  many  tools 

that  according  to  previous  records  are  capable  of  per- 
forming certain  tasks,  and  he  remains  indifferent  to, 

because  ignorant  of,  the  thousand-and-one  conditions 
that  affect  its  productive  capacity. 

The  manager  who  treats  his  "help"  with  the  consid- 
eration due  to  fellow  beings ;  who  appeals  to  their  sym- 
pathies and  enlists  their  cooperation;  who  by  virtue 

of  common  sense,  fair  and  just  dealing  and  knowledge 

of  his  business  is  able  to  lead  a  body  of  men  who  ad- 
mire and  respect  him,  will  be  the  scientific  manager  of 

the  future,  while  the  fellow  who,  knowing  a  great  deal 

about  plotting  and  figuring  percentages,  a  little  (some- 
times very  little)  about  shops  and  shop  methods,  and 

nothing  at  all  of  human  nature,  seeks  to  drive  with  the 

lash  of  "scientific  management"  a  body  of  men  who  de- 
spise and  ridicule  him,  will  take  a  much-needed  vacation 

— much  needed  by  those  whose  efforts  he  sought  vainly 
to  direct. 
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Simple  Solution  of  Right- Angle -Triangle 
Problems  for  Mechanics 

By  S.  a.  Hand 
Associate  Editor  American  Machinist 

Time  was  when  trigonometry  in  the  machine  shop  how  to  figure  problems  involving  the  right-angle  tri- 
was  unknown,  but  in  recent  years,  and  especially  since  angle. 
the  sine  bar  has  come  into  almost  universal  use,  it  has  While  the   formulas   given   in   the  handbooks   seem 
become  necessary  for  toolmakers  and  machinists  to  know  simple  enough  to  those  who  have  studied  trigonometry, 

A-B=  Radius  *  1 

B-C=  Sine 

A-C**  Cosine 

D-E=  Tnngent 

G-  H=  Cotangent 

A-D=  Secant 

A-G=  Cosecant 

C-E=  Versedsine 

F-H=  Coversedsine 

B-E«  Chore* 

b  •■  Base 

a  =  Perpcndlculor 

c  »  Mypo+cnuse 

^  a«£ 

To  Find 

Angle  A 

Angle  B 

An^Ie  C 

Cosine  A 

Tangent  A 

( 'Otangent  A 

Knowing 

Angles  B  and  C 

Angles  A  and  C 

Angles  A  and  B 

Sides  a  and  c 

Cosecant  A 

Tangent  A  and 
cosine  A 

Tangent  A  and 
secant  A 

Cosine  A   and 
cotangent  A 

Cosine  A 

Sides  b  and  c 

Secant  A 

Cotangent     A 
and  sine  A 

Sine  A  and  tan- 

gent A 

Cotangent  A 
and  cosecant 

Sine  A 

Sides  a  and  h 

Cotangent  A 

Secant  A  and 
sine  A 

Sine  A  and  co- 
sine A 

Secant  A   and 
cosecant  A 

Secant  A 

Sides  b  and  a 

Rule Subtract  angle  B  from  angle  C 

Subtract  angle  A  from  angle  C 

Add  angle  A  to  angle  B . 

Divide  side  a  by  side  c. 

Divide  I  by  cosecant  A . 

Multiply  tangent  A  by  cosine  A 

Divide  tangent  A  by  secant  A , 

Divide  cosine  A  by  cotangent  A  - 

Subtract  the  square  of  cosine  A  from  I  and  extract  the  square  root  of  the 
remainder   

Divide  side  b  by  side  c 

Divide  I  by  secant  A 

Multiply  cotangent  A  by  sine  A. 

Divide  sine  A  by  tangent  A . 

Divide  cotangent  A  by  cosecant  A . 

Subtract  the  square  of  sine  A  from  1  and  extract  the  square  root  of  the  re 
mainder   

Divide  side  a  by  side  b . 

Divide  I  by  cotangent  A . 

Multiply  secant  A  by  sine  A . 

Divide  sine  A  by  cosine  A. 

Divide  secant  A  by  c(»ecant  A . 

Subtract  I  from  the  square  of  secant  A  and  extract  the  square  root  of 
the  remainder   

Divide  side  b  by  side  a 

Formula 

C  —  B  =  A 

C  — A  =  B 
90^  —  36°  5i'  U"  -  53° 

7'  48" 
A  +B  =C 

36°  52'  U"  +  53°  r  48" 

=  90° 

-  =  am  A 

p 

^  =  0.60000  =  sin  36°  52' 

12" 

1            _._  J 

cosec  A 

1   66666        "-^"^       ""^ 
36°  52'  1?" 

fan  A  X  cos  A  =  sin  A 
Tan  A 
sec  A 

=  sin  A 

V  1  —  cos  A'  =  sin  A 

Cot  A  X  sin  A  =  cos  A 

uin  A 

=  cos  A 

Cot  A 

cosec  A 

|/  I  —  sin  A'  =  cos  A 

!Sec  A  X  sin  A  =  tan  .^ 

Sec  A 

cosec  A 

V'^Sec  A'  —  I  =  tan  A 
-  =  cot  A 

Example 

90°  — 53°  7' 48"  =  36°  52- 

12" 

0.750UU  X  U.  80000  =-  0.6O- 

000  =  sin  36°  52'  12" 
I    25000 36°  52'  12 

0.60000  =  sin 

0  80000 
1   33333 

36°  52'  12' 

=  0  60000  =  sin 

l/0.36  =10.60000  =  fin  36° 

52'  12'' ^  =  0.80000 

52'  12" cos  36° 

1.25000 
36°  52'  12 

080030 

1.13333       X      0.600UO      = 

0-80000   =  cos  36°  52" 

0.7  5000 

36'  52'  12' 

=  0.80000  =  cos 

1.66666 

36°  52'  12" 

0.80000  =  cos 

l/0.64  =  0.80000  =  cos  36° 

52'  12" 

;    -    0.750OO    =   tan  36° 

52'  12" 

1.33333 

36°  52'  1 2' 

0.75000   =  tan 

1.25000      X      0.60000      = 

0.75000   =  tan  36°  52' 

12" 

I).  60000 

U.^OOOO 

36°  52' 1 2' 

=   0.75000 

1.66666 

36°  52'  12' 

=  0.75000   =  tan 

l/ 0.5625  =  0.75000  =  tan 

36°  52'  12" 1.33333  =  cot  36°  52- 
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To  I'Wlti 

Cotangent  A 

r 
Secant  A 

Knowinp 
Hulc 

Tangent  A 

Cosecant  A  and 
cosine  A 

Cosine  A   and 
sine  A 

Cosecant  A  and 
secant  A 

Cosecant  A 

Sides  c  and  b 

Cosine  A 

Cosecant  A 

Versed  sine  A 

Coversed  sine  A 

Chord  A 

side  a 

S Sifleb 

Side 

Cosecant  A  and 
tangent  A 

Divide  I  by  tangent  A . 

Formula 

Multiply  cosecant  A  by  cosine  A  . 

Divide  cosine  A  by  sine  A . 

Divide  cosecant  A  by  secant  A 

■Subtract  I  from  the  square  of  cosecant  A  and  extract  the  square  root  of 
the  remainder   ^  .  . 

Divide  side  c  by  side  b . 

Divide  1  by  cosine  A . 

Multiply  cosecant  A  by  tangent  A . 

Tangent  A  and 
sine  A 

Cosecant  A  and 
cotangent  A 

Tangent  A 

Sides  c  and  a 

Sine  A 

Secant  A   and 
cotangent  A 

Secant  A   and 
tangent  A 

Cotangent  A 
and  cosine  A 

Cotangent  A 

Sides  c  and  b 

Cosine  A 

Sides  c  and  a 

Sine  A 

Sine  i  A 

Sides  c  and  b 

Side  c  and  sine 
A 

Sideband  tan- 

gent A 
Side  b  and  co- 

tangent  A 

Side  c  and  co- 
secant A 

Sides  c  and  a 

Side  c  and  co- sine A 

Side  a  and  co- 
tangent A 

Sideaandtan- 
pejit  A 

Side  r  and  ; 
cant  A 

Sides  ft  and  b 

Side  b  and  sc- '•ant  A 

Side  a  and  co- secant A 

Side  a  and  sinr 
A 

Side  b  and  co- 
sine A 

Side*!  c  and  h 
and  -  versed 
sine  A 

Sides  c  and  a 
and  cover- sed sine  A 

Divide  tangent  A  by  sine  A . 

Divide  cosecant  A  by  cotangent  A . 

Add  I  tothesquareof  tangent  A  and  extract  the  square  root  of  the  sun  . 

Divide  side  c  by  side  a. 

Divide  I  by  sine  A . 

tan  A 

'  cot  A 

Cosec  A  X  COB  A  =  cot 
A Cos  A 

sin  A 
cot  A 

Kxampic 

0.  75000  "    '   '"'
' 

36^52'  12" 1.66666  X  0.80000  =    1.33- 

333  =  cot  36*'  52'  12" 

0.80000 

Cosec  A 
sec  A 

}/  Cosec  A^  ~  I  =  cot 
A 
=  sec  A 

'osccant  A  X  tan  A 

sec  A 
rati  A 
sin  A 

=  sccA 

Cosec  A 

cot  A 

■■  sec  A 

l/  TanA«  -f  I  =  eecA 

1 

Multiply  secant  A  by  cotangent  A  . 

Divide  secant  A  by  tangent  A . 

Divide  cotangent  A  by  cosine  A . 

Add  I  to  thesquareof  cotangent  A  and  extract  the  square  root  of  the  sun 

Subtract  side  b  from  side  c  and  divide  the  remainder  by  side  c . 

Subtract  cosine  A  from 

Subtract  side  a  from  side  c  and  divide  the  remainder  by  side  c 

Subtract  sin  A  from  1  - 

Multiply  the  sine  of  half  the  angle  A  by  2  and  by  the  radius  or  side  c. 

Subtract  the  square  of  side  b  from  the  square  of  side  c  and  extract  the 
square  root  of  the  remainder   

Multiply  side  c  by  sine  A 

Multiply  side  b  by  tangent  A , 

Di\ide  side  b  by  cotanpent  A 

Divide  side  c  by  cosecant  A 

Subtract  the  square  of  side  a  from  the  square  c  and  extract  the  square 
root  of  the  remainder   

Multiply  side  c  by  cosine  A 

Multiply  side  a  by  cotangent  A 

Di\-ide  side  a  by  tansent  A 

Divide  side  c  Vy  secant  A 

Add  V-e  "qu  ire  of  side  a  to  the  square  of  side  h  and  extract  the  pquve 
root  of  the  sum     ^   

Multiply  side  b  by  secant  A 

Multiply  side  a  by  cosecant  A 

ni\'ide  side  a  by  sine  A 

Divide  side  b  by  cosinn  A 

Subtract  side  b  from  side  c  and  divide  the  remainder  by  versed  pine  A 

Subtract  side  a  from  side  c  and  divide  thr  remainder  by  coversed  sine  A 

0  60000^ 

=  cosec  A 

0.60000 

36°  52'  12' 

1,33333    -   rot 

I  66666 

I  25000 

36°  52'  12' 

=  1   33333 

l/  1,77777    =    1   33333   - 

cot  36°  52'  12" =    1.25000  =  sec  36° 

52-  12" 

0,80000 

36°  52'  12 

=    1.25000   =  «ec 

1.66666       X      0.75000      = 

  1.25000=  »ec  36°  52'  12" 
0  75000 
0  60000 

36°  52'  12' 

=    1.25000   =  Her 
I    66666  _ 

1.33333  ~ 

36°  52'  12' 

1.25000 

l/l    5625  =  1.25000  =  ser 

36°  52'  12" 
1.66666  =  cosec  36° 

52'    12" 

0.60000 

36°  52'  12 

=  1.66666  =  cosec 

Sec  A  X  cot  A  = 
A 

cosec 

Si-c  A 

tan  A 

=  cosec 

A 
Cot  A 

cos  A 
=  cosec A 

l/Cot  A' 

A 
+  I  =  cosec 

c  — b             .     .    =  verain  A 

I  —  cos  A «  versin  A 

c —  a    =  covers  A 

c 
1  —  sin  A 

,     .     A 
2c  Bin  -J  = 

=  chord  A 

l/c 

'  side  a 

c  X  sin  A   =  side  a 

b  X  tan  A  =  side  a 

side  a 
■■  side  A 

v/c 

■  side  b 

c  X  cos  A  =  side  b 

a  X  cot  A  =  side  b 

tan  A 

■  side  b 

=  side  b 

v/  a»  +  b»  =  side  < 

b  X  sec  A  =  side  c 

a  X  cosec  A  =  side  c 
=  side  c 

side  c 
•  — b 

vers  A side  c 

1.25000  X  1.33333  =  1.56- 

666  =  cosec  36°  52'  1  2" 

1.25000       ;  " 

O5000  =  '■*''***  =  ™*"= 36°  52'  12" 

1.33333 

0.80000 

36°  52'  12' 

=  1.66666  =   cosen 

l/    2.77777    =    1.56666    =' 
cosec  36°  52'  12" 

jj  =0.20000  =  versin  36° 

52'  12" 

1  —  0.80000  =  0.20000 

versin  36°  52'  12" 

T^  =  0.40000  =  covers  36° 

52'  12" 

I  —  0.50000  =  0.4OOOO 

covers  36°  52'  12" 
Sin  18°  26'  6"  =  0.31523 

0.31623X  2X  10  =  6.3246 

=-  chord  36°  52'  12" 

l/36 

'  side  1 

10  X  0.50000  =  6  ̂   sides 

8  X  0.75000  =  6  =  side  a 

0.13333 

=  6  =■  .itde  ) 

10 
1.56655 

■  aide  a 

|/64  =  8  =  side  b 

10  X  0.80000  =  8=  sideb 

6  X  1.33333  =  8  -sideb 

0  7500 
=  8  =  side  b 

05000  =  » 
 =  =''■'='' 

l/  100  =  10  ■=  sidec 

8  X  1.25000  =  10  =  sidec 

5  X  1.65656  =  10  =  sidec 

0  50000 

=  10  =  side  < 

0  80000 
10  =  side  < 

0  20000 

=  10  =  side  c 

0.40000 

5=  IC  =sidc  r 
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many  mechanics  do  not  seem  to  understand  them  readily. 
To  enable  those  who  have  a  knowledge  of  arithmetic 

only  to  easily  find  the  different  dimensions  of  the  right- 
angle  triangle  this  table  has  been  prepared. 

The  particular  angle  chosen  for  illustration  was  se- 
lected on  account  of  the  ease  in  which  the  dimensions  of 

the  sides  could  be  found  by  simple  arithmetic. 

The  beginner  will  of  course  understand  that  dimen- 
sions of  the  sides  of  the  triangle  can  be  any  other  than 

those  given  in  the  illustration  but  their  proportions  will 
remain  constant  for  the  same  angle. 

Outside  Aid  in  Developing  Ideas 
By  C.  E.  Shaffneb 

We  often  hear  the  remark  that  a  man  is  too  near 
his  work  to  get  proper  mental  perspective.  This  article 
discusses  the  value  to  the  mechanic  of  the  views  of  the 

outsider,  and  intimates  where  a  source  of  such  co- 
operation may  be  found. 

Not  long  ago  I  heard  a  conversation  between  an  oil 
salesman  and  the  master  mechanic  of  one  of  the  largest 
paper  mills  of  its  kind  in  the  country,  which  strikingly 
indicates  just  what  cooperation  from  the  outside  may 
accomplish  in  solving  mechanical  problems.  The  master 
mechanic  was  protesting  vigorously  against  any  inquiry 
into  the  lubricating  requirements  of  the  factory  because 
he  said  it  was  an  interference  into  the  affairs  of  the 

company  which  resulted  only  in  waste  of  time.  In  the 
end  the  salesman  with  a  little  persistence  learned  that 
the  factory  was  really  having  trouble  with  machine 

lubrication  because  through  oversight  an  oil  of  insuf- 
ficient consistency  had  been  recommended. 

I  believe  this  to  be  but  an  isolated  illustration  of  an 
antagonistic  and  unreasonable  attitude  which  does  not 
generally  prevail  among  shopmen ;  nevertheless  it  points 
out  a  tendency  to  which  all  of  us  are  liable.  Thorough 
familiarity  with  certain  methods  of  machining  and 
constant  work  in  manufacturing  the  same  products 

cause  machinists  in  some  cases  to  ignore  outside  as- 
sistance just  as  manufacturers  are  often  unwilling  to 

have  advertising  men  take  up  their  merchandising  prob- 
lems because  they  feel  these  outsiders  have  but  an  in- 

adequate knowledge  of  their  business. 
Most  of  us  have  learned  that  a  new  point  of  view 

usually  results  in  helpful  suggestions  and  not  infre- 
quently in  a  solution  of  mechanical  problems  which 

from  within  the  shop  are  looked  at  too  frequently  from 
a  limited  range.  There  are  some  interesting  sidelights 
on  this  matter  of  outside  cooperation  which  indicate 
possibilities  not  thought  of  by  machinists. 

I  have  in  mind  a  young  foreman  in  a  Detroit  factory 
who  is  somewhat  of  a  genius  along  certain  lines  of  motor 
construction.  By  a  rather  unfortunate  coincidence  he  is 

connected  with  a  company  engaged  in  an  entirely  dif- 
ferent line  of  work,  and  is  practically  bound  to  this 

organization  by  family  ties  which  mean  a  great  deal 
for  his  financial  future.  One  afternoon  he  was  intro- 

duced by  his  superintendent  to  a  sales  engineer  from 
a  machinery  firm,  and  as  a  result  of  a  con- 

versation that  ensued  he  received  guidance  in  the  con- 
struction of  an  appliance  for  a  tractor  on  which  he  had 

been  working  for  a  long  time.  This  particular  engineer 

happened  to  be  in  a  position  to  give  him  specialized  in- 
formation because  he  had  himself  worked  out  the  par- 

ticular phase  of  the  problem  by  the  application  of 
theories  of  which  the  young  foreman  had  no  knowledge. 

Another  mechanic  I  know  of  in  a  Philadelphia  factory 
has  obtained  the  help  he  needs  in  perfecting  an  elec- 

trical advertising  machine  through  a  chance  meeting 
with  a  service  man  in  his  shop  who  was  so  interested  in 
the  idea  that  he  readily  got  the  assistance  of  electrical 
experts  from  his  company.  And  I  have  just  been  told 
recently  about  a  lathe  hand  who  developed  a  particular 
interest  in  milling  machines  through  an  acquaintance 
with  a  service  man  sent  out  by  the  manufacturers,  and 
because  of  knowledge  gained  in  this  way  he  was  able 
to  suggest  an  improvement,  which  has  been  adopted. 

I  appreciate  the  fact  that  hundreds  of  machinists 
never  come  in  contact  with  engineers  and  service  ex- 

perts from  outside  companies,  but  I  believe  they  can 
secure  the  assistance  of  such  men  in  working  out  me- 

chanical ideas.  I  have  known  men  in  the  shop  who  have 
good  ideas,  yet  take  no  steps  toward  their  development 
simply  because  they  believe  they  lack  the  necessary 
means.  In  the  majority  of  these  cases  what  they  really 
need  is  information  which  easily  becomes  available 
when  the  proper  sources  are  located. 

The  successful  machine  shop  or  factory  has  become 
too  much  of  a  clearing  house  for  ideas  to  permit  any  of 
them  to  be  idly  passed  by  for  the  want  of  a  little  well  di- 

rected cooperation.  Engineers,  salesmen  and  service  men 
can  do  considerable  missionary  work  in  this  respect  in 
their  contact  with  shop  men,  but  their  efforts  are  neces- 

sarily limited.  There  are  channels  of  information  open 
for  all  requirements,  and  they  can  be  located  with  little 
difficulty  by  taking  the  matter  up  with  any  foreman  or 
superintendent  who  is  in  a  position  to  establish  a  point 
of  contact  with  the  proper  parties. 

Ancient  Rustless  Iron 

According  to  a  Dutch  technical  paper  a  smith  who 
lived  in  the  sixteenth  century  in  the  town  of  Edam,  in 
North  Holland,  where  the  cheese  comes  from,  knew  a 
process  of  making  iron  rustless,  and  some  of  his  handi- 

work is  to  be  found  in  the  town  to  this  day,  but  he 
took  the  secret  of  the  process  of  manufacture  to  his 

grave.  The  piece  of  rustless  ironwork  made  by  him 
which  still  survives  consists  of  part  of  the  iron  railing 
of  a  bridge  in  Edam  which  was  originally  erected  in 
the  year  1569.  In  1625  the  old  wooden  bridge,  of  which 
the  railing  formed  part,  was  replaced  by  a  stone  struc- 

ture, and  the  railing  was  taken  down.  It  was  reerected, 
but  some  of  the  lengths  were  lost,  and  the  others,  which 
bore  the  date  of  their  manufacture,  were  not  replaced 
in  their  proper  order,  but  mixed  with  lengths  of  ordinary 
iron,  which  is  not  rust  free.  The  peculiarity  of  part 
of  the  railing  being  impervious  to  rust  used  to  be 
pointed  out  as  a  curiosity  to  visitors;  but  about  20 
years  ago  the  town  architect,  who  failed  to  appreciate 
the  importance  of  the  matter,  had  the  whole  railing 
painted  green.  Recently  Edam  was  visited  by  two  mem- 
oers  of  the  Commission  for  the  Preservation  of  Na- 

tional Monuments,  who  ordered  that  the  railing  is  not 
to  be  repainted,  and  in  due  course  it  is  expected  that 
the  iron  will  be  restored  to  its  original  condition.  It 

is  surmised  that  the  sixteenth-century  smith,  whose 
name  has  not  been  handed  down,  was  himself  ignorant 

of  his  "invention." — Brass  World. 
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Labor  Turnover  and  a  Remedy 
By   W.  H.  WEINGAR 

Labor  turnover,  always  too  great,  has  during 
the  past  few  years  reached  the  point  where  its 
magnitude,  together  with  its  cost  and  disorganiz- 

ing effects,  has  driven  employers  almost  frantic 
in  their  efforts  to  keep  production  up  to  the 
maximum.  This  article  tells  in  detail  how  one 
large  munition  plant  has  successfully  handled  the 
problem. 

THE  unprecedented  demand  upon  m?.nufacturer& 
of  munitions  and  general  war  supplies  up  to  the 
present  time  has  maant  nothing  short  of  maximum 

production  per  man  and  psr  machine.  No  shop  is  work- 
ing at  100  per  cent,  efficiency  unless  every  machine  ia 

turning  out  work  to  its  capacity,  and  there  may  be 
instances  where  shops  may  have  each  machine  working 
full  time  and  still  not  reach  the  100  per  cent.  mark. 

■  At  first  glance  it  would  appear  that  the  responsibility 
fbr  maximum  production  lies  with  the  employment 
department  in  that  were  there  a  sufficient  number  of 
men  to  keep  the  machines  running  there  would  be  no 
cessation  of  production.  In  point  of  fact  this  is  not 
true.  '  In  many  plants  there  is  a  steady  stream  of 
employees  pouring  out  at  the  same  time  the  employment 
department  is  straining  every  effort  to  send  others  in 
to  take  their  places. 

The  question  of  getting  men  is  a  comparatively  easy 
one,  but  the  real  trouble — the  one  that  comes  closest  to 
solving  the  problem  of  maximum  production — is  keep- 

ing them  after  getting  them. 
A  careful  analysis,  by  a  large  war-contract  concern, 

covering  many  months'  intensive  study,  shows  the  major causes  for  departures  to  be  susceptible  to  correction. 
Friction  aroused  through  the  ill  temper  and  intolerance 
of  foremen,  transportation  difficulties  and  dissatisfac- 

tion over  wages  are  a  few  of  the  matters  that  can  be 
remedied  within  the  shop.  Dealing  with  an  irate  fore- 

man requires  firmness  and  tact.  A  foreman  naturally 
is  incapable  of  acting  as  judge  and  jury  on  his  own 
case  and  the  division  superintendent  will  generally  sup- 

port his  foreman's  decisions.  It  is  essential,  therefore, to  obtain  the  mediation  of  a  totally  disinterested  third 
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party  to  act  as  mediator  between  the  employee  and  the executive. 

To  meet  this  situation,  which  was  one  of  common 
occurrence,  a  dismissal  interviewer  was  appointed,  be- 

fore whom  every  dismissal  comes  immediately,  and  no 
dismissed  employee  can  get  his  pay  unless  his  pay  check 
is  initialed  by  the  di.smissal  interviewer.  Good  judg- 

ment, impartiality  and  patience  are  requisites  for  this 
work  as  its  success  depends  more  upon  personality 
than  almost  any  other  work  in  the  employment  de- 

partment. If  the  interviewer  decides  that  the  employee 
has  been  wronged  he  may  send  him  back  to  his  old 
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department  as  a  disciplinary  measure.  This  has  been 
so  successful  that  at  least  in  one  case  the  foreman  has 

called  up  the  employment  manager  to  express  his  ap- 
preciation in  the  face  of  his  own  bad  jijdgment. 

Ordinarily  it  has  been  found  advisable  to  place  the 
employee  in  another  department  from  the  one  he  left. 
A  complete  detailed  report  of  the  work  done  has 

been  kept  by  the  dismissal  interviewer.  The  forms  here 
shown  were  designed  with  respect  to  clarity  and  sim- 

plicity, so  that  the  various  summaries  or  resignations 
and  dismissals,  whether  of  skilled  or  unskilled,  male  or 
female,  could  be  gained  at  a  glance.  Dismissals  and 
resignations  were  listed  under  diiferent  heads,  such  as 
irregularity,  incompetence,  insubordination,  dishonesty, 
sickness,  better  position,  etc.  This  record  form  has 
been  of  inestimable  value. 

It  is  difficult  to  measure  the  results  of  so  intangible 
a  thing  as  morale,  but  besides  retaining  hundreds  of 
valuable  employees  this  method  of  dealing  with  depart- 

ing employees  has  spread  a  feeling  of  loyalty  and  has 
reinforced  the  contact  between  the  men  and  the  man- 

agement. 
When  we  become  satisfied  that  the  turnover  had  been 

lowered  as  far  as  it  could   be  our  next  task  was  to 
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improve  the  quality  of  the  raw  labor  entering  the  plant. 
The  standard  of  labor  had  depreciated  greatly  since 
the  beginning  of  the  war,  and  on  account  of  the  scarcity 
it  was  necessary  to  utilize  men  without  training  and 

of  a  type  not  generally  used  in  factories — elderly  men 
and  dry-goods  clerks,  ministers  and  musicians  and  people 
of  both  sexes  from  every  walk  in  life. 

Formerly  new  employees  were  sent  direct  to  the 
various  production  departments  where  they  received  the 
necessary  instruction  from  the  foremen  and  machine 

"set-up  men,  but  with  the  kind  of  labor  we  were  re- 
ceiving this  practice  could  no  longer  be  continued.  The 

average  inexperienced  person  has  no  conception  of  the 
dangers  in  operating  machine  tools:  they  do  not  realize 
the  need  of  cleanliness  in  the  event  of  receiving  cuts 

and  scratches,  and  the  importance  of  one  or  two  thou- 

sandths of  an  "'njh  in  the  functioning  of  a  machine 
gun,  a  fuse  or  other  mechanical  device  means  nothing 
to  them.  To  instruct  them  thoroughly  along  these  lines 
is  beyond  the  capability  of  the  ordinary  foreman,  so 
to  help  the  new  employee  to  obtain  the  best  instruction 
that  could  be  given,  which  was  equally  to  the  interest 

■  of  the  employer,  an  operators'  training  school  was established. 

This  school  was  centrally  located,  readily  permitting 
employees  to  be  sent  to  the  production  shops,  and  it 
was  also  a  convenience  to  superintendents  and  foremen 

who  desired  to  be  benefited  from  any  practical  sug- 
gestions it  could   impart. 

The  equipment  of  the  training  school   is  more  ex 
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tensile  than  that  of  almost  any  other  school  of  its  kind 
This  is  largely  due  to  the  wide  variety  of  machines 
used  in  the  manufacture  of  machine  guns  and  other 

small  arms  bcng  produced  in  the  plant  of  the  Reming- 
ton Arms  Union  Metallic  Cartridge  Co.  Each  type  of 

machine  set  up  in  the  factory  is  represented  in  the 
school,  and  only  the  most  modern  machinery  is  installed. 
There  are  cylindrical  grinding,  milling,  screw,  profiling 
and  drilling  machines,  lathes  and  so  on,  and  the  pupils 
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are  instructed  on  these  types  with  specialized  training 
on  one  before  they  are  sent  into  the  shops. 

At  the  head  of  the  school  is  a  man  of  wide  experience 
and  education.  He  is  in  charge  of  the  apprentice  school 
as  well,  and  under  him  is  a  large  and  carefully  chosen 

corps  of  assistants.  These  men  have  not  only  mechan- 
ical ability  but  the  power  of  imparting  the  knowledge 

they  possess. 
Before  the  new  employees  are  put  on  machines  they 

are  gathered  into  the  lecture  room  where  they  are  given 

a  talk  on  cleanliness,  safety,  opportunity  and  responsi- 
bility. An  attempt  is  made  to  bring  home  to  every 

newcomer  a  realization  of  his  obligation  to  himself,  his 
company  and  his  country.  The  students  are  impressed 
that  each  one  of  them  is  vital  to  the  organization  and 
their  patriotism  is  stimulated  to  the  utmost. 

Cost  of  Hiring  and  Training 

The  cost  of  hiring  and  training  a  new  employee  is 
shown  to  the  students;  their  attention  is  called  to  their 
slowness  in  production  and  to  the  rapid  progress  they 

can  make  through  intelligent  and  conscientious  ob- 
servance of  their  instructions.  They  are  shown  the 

small  value  of  rapid,  spasmodic  production  in  com- 
parison with  continuous,  average-speed  work.  In  brief, 

every  advantage  that  the  school  offers  is  seized  upon 
to  create  the  proper  mental  attitude  toward  the  firm 
as  well  as  to  hammer  home  the  truths  that  will  be  of 
incalculable  advantage  to  the  employee. 

After  leaving  the  school  the  progress  of  the  student 
is  followed  up  carefully,  and  weekly  records  of  his 

work  is  kept  in  the  school  for  months  after  hi.^  de- 
parture. In  this  way  check  can  be  kept  on  the  results 

of  the  school's  methods  and  any  change  for  improve- 
ment offered. 

The  attention  given  to  the  progress  of  the  student 
and  the  frequent  visits  he  receives  from  members  of 
the  school  faculty  after  he  enters  on  production  work 
in  the  plant  impress  upon  him  that  he  is  more  than  a 
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.lumber  or  a  name  on  the  payroll.  We  try  to  convince 
each  member  of  the  organization  that  his  efforts  are 

appreciated,  and  when  representatives  of  the  school  or 
of  the  executive  offices  stop  to  say  good  morning  to  him 
at  his  machine  he  realizes  that  we  are  watching  him 
and  trying  to  keep  in  touch  with  him  for  his  own 
benefit.  This  particular  method  has  resulted  in  a  better 
feeling  toward  the  company  on  the  part  of  beginners 
than  if  the  man  were  let  alone  after  starting  work  and 
allowed  to  drift  back  into  the  usual  apathetic  frame  of 
mind  so  common  in  factories. 

We  have  tried  to  convey  to  the  employees  that  if 
discharged  they  will  be  given  a  sympathetic  hearing  by 
the  dismissal  man  at  the  employment  office.  Unfor- 

tunately foremen  are  not  always  100  per  cent,  loyal  or 
efficient,  and  if  an  employee  feels  that  his  foreman  is  a 
little  bit  rough  on  him  he  can  tell  his  story  to  the 
dismissal  interviewer  even  though  he  may  not  have  been 

discharged.  If  several  apparently  unreasonable  dis- 
charges have  occurred  in  one  department  the  dismissal 

interviewer  conducts  a  little  quiet  investigation,  and 

where  conditions  appear  to  be  radically  wrong  steps 
are  taken  to  correct  them. 

The  spread  of  the  feeling  throughout  the  shop  that 
every  employee  is  sure  of  an  absolutely  square  deal 
creates  an  ease  of  mind  on  the  part  of  the  men  that 
is  beneficial.  The  knowledge  of  this  same  fact  is  also 
advantageous  to  the  company  because  of  its  effect  upon 
the  conduct  of  the  foremen.  The  foremen  realize  that 
the  petty  squabbles  and  imaginary  injustices  they  have 
heretofore  had  to  iron  out  themselves  will  be  taken 

care  of  by  the  dismissal  interviewer,  and  when  they 
know  that  a  summary  discharge  for  little  or  no  reason 
will  be  promptly  voided  at  the  employment  office  they 
think  twice  before  releasing  an  employee. 
A  large  number  of  the  discharges  in  the  average 

plant  are  due  to  the  impatience  or  personal  feelings  of 
the  foremen,  but  since  installing  this  method  of  investi- 

gating discharges  there  has  been  a  marked  decrease  in 

the  labor-turnover  figures  attributed  to  discharges. 
The  method  has  also  had  a  good  effect  in  reducing  the 
percentage  of  resignations. 

Disability  Under  the  Compensation  Acts — II 
By  CHESLA  C.  SHERLOCK 

Under  the  laws  of  some  states  partial  loss  of 
vision  or  hearing  is  not  compensable  and  the 

workman  can  only  collect  for  temporary  disa- 
bility which  ends  when  he  returns  to  work.  In 

many  cases  this  is  manifestly  unfair  and  a  moral 
liability  should  direct  the  employer  where  the 
legal  liability  is  nonexistent.  In  making  awards 
the  courts  usually  rule  that  loss  of  earning  power 

is  not  the  controlling  factor  in  cases  of  perma- 
nent partial  or  total  disability. 

PARTIAL  disability  as  it  is  known  under  the  com- 
pensation acts  is  more  properly  designated  as  per- 

manent partial  disability.  These  injuries  are  most 
generally  specifically  enumerated  by  the  statute  itself, 
which  also  allows  a  specific  recovery  for  the  particular 
disability. 

Under  the  discussion  concerning  temporary  disability 
we  found  that  if  a  man  is  injured  so  that  he  is  unable 
to  carry  on  his  work  for  a  short  time  he  is  suffering 

from  technical  temporary  disability.  He  is  totally  in- 
capacitated, being  unable  to  work  for  a  temporary 

period. 
If  his  injuries  are  such  that  he  can  never  be  re- 

stored, although  he  may  in  fact  recover  his  former 
earning  power  in  his  particular  employment,  he  is  said 
to  have  suffered  a  permanent  partial  disability.  An 
example  of  such  an  injury  is  the  loss  of  a  finger,  a 

hand  or  an  arm.  The  workman's  earning  power  may 
be  restored  to  him  within  a  short  time,  but  the  char- 

acter of  his  injuries  is  permanent  in  nature.  It  is  this 
class  of  injuries  which  is  designated  by  the  compensa- 

tion acts  as  partial  disability. 

Inasmuch  as  many  of  the  statutes  classify  these  in- 
juries under  a  schedule  showing  the  amount  of  com- 

pensation payable  for  each  specific  injury  they  are  often 

called  "schedule  injuries,"  although  this  term  is  confus- 
ing and  improper. 

The  statute  itself  is  the  authority  under  which  settle- 
ments are  made  for  partial-disability  cases.  It  is  not 

expedient  to  treat  of  those  common  partial-disability 
cases  which  are  plainly  treated  in  the  respective  stat- 

utes, as  there  is  no  room  for  argument  or  doubt  where 
the  legislative  intent  has  been  clearly  expressed.  If  the 

statute  allows  40  weeks'  compensation  for  the  loss  of  a 
thumb  there  is  no  alternative  for  the  employer  but  to 

pay  that  amount. 
It  is  well  to  observe,  however,  that  a  workman  suffer- 

ing from  a  disability  of  this  nature,  the  loss  of  a  mem- 
ber or  of  any  other  schedule  injury,  is  entitled  to  the 

full  amount  of  the  compensation  awarded  by  the  statute 
regardless  of  whether  his  actual  earning  power  has 
been  affected  or  not.  If  the  workman  returns  to  work 

within  two  weeks  the  employer  cannot  pay  him  two 

weeks'  compensation  and  call  it  square.  He  must  con- 
tinue the  payments  for  the  full  statutory  period  re- 

gardless of  the  status  of  the  workman's  present  earn- 
ing power.  The  law  deems  that  the  workman's  effl- 

ciency  has  been  impaired  to  the  extent  mentioned,  and 
there  is  no  showing  on  the  part  of  the  employer  which 
will  overcome  this  presumption. 

Cases  Where  the  Law  Is  Silent 

The  room  for  real  doubt  arises  in  cases  where  the 

law  is  silent  and  does  not  mention  the  amount  of  com- 
pensation which  is  to  be  paid  for  a  given  injury.  A  good 

example  may  be  cited  from  many  of  the  states,  par- 
ticularly Connecticut,  Iowa  and  others,  where  no  allow- 

ance is  made  for  the  partial  loss  of  vision.  Most  of  the 
statutes  contain  provisions  compensating  a  workman  for 
the  loss  of  one  or  both  eyes,  but  they  have  overlooked 
instances  where  only  a  partial  loss  of  vision  is  sustained. 

Naturally  the  question  arises  as  to  the  right  of  these 
unfortunate  workmen  to  have  more  compensation  than 
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they  would  receive  if  they  suffered  merely  from  tem- 
porary disability.  Temporary  disability,  as  we  have 

noted  before,  ends  when  the  workman  returns  to  work. 
If  these  men  return  to  work  when  they  have  re- 

covered from  the  shock  of  the  accident  they  can  no 
longer  draw  compensation  for  temporary  disability. 
They  have  not  lost  an  eye  or  both  eyes;  therefore  can 

they  receive  such  compensation  when  they  have  not  suf- 
fered the  loss  compensated  by  the  statute? 

Legislation  Intent 

It  is  contended  with  very  good  reason  that  it  was 
the  legislative  intent  to  award  compensation  to  all  who 
have  suffered  partial  disability  without  reference  to 
their  loss  of  earning  power,  and  for  authority  the  work- 

man points  out  the  fact  that  the  man  who  loses  a  finger 
is.  compensated  as  well  as  the  man  who  loses  a  hand, 
regardless  of  whether  such  loss  affected  his  earning 
power  or  not. 

Unfortunate  as  it  may  seem  there  is  no  legal  duty 
devolving  upon  employers  to  pay  compensation  for  a 
partial  loss  of  vision  where  the  statute  is  silent  upon 
the  subject.  Where  the  legislature  has  not  expressed 
an  intent,  although  there  is  every  reason  to  believe 
that  such  an  intent  existed,  there  is  no  recourse  but  for 
the  workman  to  accept  the  compensation  which  the  law 

has  specifically  conferred  upon  him,  namely,  compen- 
sation for  temporary  disability. 

These  instances  have  come  up  in  many  of  the  states 

where  the  laws  were  the  "product  of  the  shears  rather 
than  of  the  pen,"  but  it  is  safe  to  say  that  as  soon 
as  the  respective  legislatures  have  the  opportunity  they 
will  remedy  the  situation  by  fixing  a  schedule  of  comperi- 
sation  for  those  who  lose  a  portion  of  their  normal 
vision.  . 

Th&  same  thing  can  be  said  of  a  partial  loss  of  hear- 
ing. A  workman  suffers  the  loss  of  hearing  completely 

and  he  is  compensated,  but  if  he  suffers  only  a  partial 
lo^s  he  can  receive  only  the  compensation  granted  for 
hia  temporary  disability. 

Loss  OF  Teeth 

It  is  a  praiseworthy  act  on  the  part  of  the  majority 
of  employers  when  they  pay  the  workman  so  injured 
a  percentage  of  the  compensation  based  on  total  loss 
of  sight  or  hearing,  as  the  case  may  be,  without  regard 
to  their  legal  liability  to  do  so.  I  am  familiar  with 
many  instances  of  this  nature,  and  it  cannot  reflect  too 

highly  to  the  credit  of  these  public-spirited  employers. 
Whether  the  legal  liability  is  preseni^  or  not  the  moral 
liability  is  there,  and  they  are  allowed  to  escape  legally 
only  because  of  an  oversight  on  the  part  of  the  legis- 

lative authority. 
The  loss  of  teeth  is  a  common  instance  where  the  leg- 

islature has  been  entirely  silent  on  partial-disability 
cases.  The  number  of  instances  in  which  workmen  have 

some  or  all  of  their  teeth  knocked  out  is  by  no  means  a 
freak  occurrence  at  the  present  time.  It  is  especially 
noticeable  in  cases  where  workmen  are  employed  on 
machinery  or  in  the  transportation  of  raw  materials. 

I  do  not  recall  a  single  original  compensation  act 
which  allowed  compensation  for  the  loss  of  teeth.  The 
law  imposes  on  the  employer  the  duty  of  providing 
medical,  surgical  and  hospital  aid  within  certain  limi- 

tation to  all  employees  who  are  in  need  of  them,  in  ad- 

dition to  the  compensation  benefits  mentioned  under  the 
acts,  but  seldom,  if  ever,  is  reference  made  to  dental 
benefits. 

The  workman  who  suffers  a  loss  of  teeth  is  entitled 
to  aid  just  as  much  as  the  man  who  loses  a  finger  or  a 
toe.  In  fact  it  would  seem  that  he  is  more  entitled  to 
aid  in  this  case  because  there  is  nothing  that  so  com- 

pletely disables  a  man  or  impairs  his  health  and  effi- 
ciency as  does  the  loss  of  his  teeth.  It  is  worth  noting 

that  the  states  are  quickly  amending  their  acts  in  this 
respect.  In  Iowa  the  matter  will  be  before  the  legis- 

lature this  spring,  and  it  will  also  come  up  in  other 
states. 

Graduated  Compensation 

Many  of  the  states  have  a  provision  in  the  compensa- 
tion acts  which  stipulates  that  in  case  a  workman  suf- 
fers a  partial  disability  and  no  scheduled  amount  of 

compensation  is  mentioned  in  the  act  for  such  disability 
the  compensation  shall  be  based  upon  the  amount  al- 

lowed for  permanent  disability. 

Thus  in  Minnesota  a  workman  sustained  a  10  per 
cent,  loss  of  vision.  The  statute  allowed  100  weeks' 
compensation  for  the  loss  of  an  eye,  so  the  court  held 
that  the  compensation  should  be  based  on  the  amount 
allowed  for  the  loss  of  the  whole  vision,  to  be  deter- 

mined by  medical  opinion.  ,.'.ii' 
But  if  in  the  permanent  disability  schedule  no  men- 

tion is  made  of  the  specific  injury  the  workman  can  re- 
cover nothing  but  compensation  for  his  temporarydiar. 

ability.  -    , 
If  a  workman  draws  compensation  on  an  injury  and 

later  the  injury  causes  total  loss  of  the  member  the  ques- 
tion arises  as  to  whether  he  is  entitled  to  full  compen- 

sation for  his  complete  loss  of  member  or  whether  the 
compensation  already  paid  must  be  deducted  from  the 
amount  allowed  for  the  full  loss. 

A  case  of  this  nature  might  be  illustrated  as  fol- 
lows :  A  workman  suffers  a  partial  loss  of  vision,  which 

is  determined  by  medical  experts  to  be  40  per  cent,  loss 
of  vision.  The  law  allows  the  workman  50  per  cent,  of 
his  average  wages  for  100  weeks  for  the  total  loss  of 

vision.  The  award  is  accordingly  made  for  40  weeks' 
compensation.  Subsequently  the  injury  causes  the 
workman  to  sustain  a  complete  loss  of  vision.  The 

question  arises.  Is  he  entitled  to  100  weeks'  additional 
compensation  or  the  difference  between  100  and  40,  the 
amount  already  paid,  which  is  60  weeks?  The  courts 
and  commissions  are  almost  unanimous  in  holding  to 
the  latter  view  that  the  workman  can  recover  no  more 

than  the  schedule  amount  regardless  of  how  long  his 

injury  was  prolonged. 
This  same  situation  arises  between  temporary  and 

partial  disability  and  between  temporary  and  permanent 
disability  as  was  shown  above  between  partial  and  par- 
manent  disability.  If  the  workman  has  been  paid  com- 

pensation for  a  period  covering  his  temporary  disability 
he  cannot  recover  the  full  amount  awarded  for  his 
partial  disability  or  permanent  disaHlity,  us  the  case 
may  be,  unless  the  law  specifically  grants  it  to  him. 
Some  of  the  states  have  expressly  declared  that  if  a 
workman  sustains  such  an  injury  as  entitles  him  to  re- 

lief under  the  schedules  such  compensation  paid  for 
temporary  disability  shall  not  be  deducted  from  the 

schedule  amount. 
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Other  states  accomplish  the  same  result  in  the  end 

by  increasing  the  percentage  of  the  workman's  wages 
which  the  employer  shall  pay  for  injuries,  but  allowing 
the  law  to  stand  as  it  was  before,  so  far  as  deducting 

the  compensation  paid  for  temporary  disability  is  con- 
cerned. 

In  determining  the  amount  of  compensation  which  is 
due  for  a  partial  disability  it  should  be  kept  in  mind 
that  the  court,  where  given  authority  by  the  statute, 
must  fix  the  compensation  on  the  amount  awarded  in 
such  case  if  a  permanent  total  loss  had  been  sustained. 
Suppose,  for  instance,  that  a  workman  loses  a  hand,  the 
law  remaining  silent  so  far  as  the  loss  of  a  hand  is  con- 

cerned, but  allowing  250  weeks'  compensation  for  the 
loss  of  an  arm  and  175  weeks  for  the  loss  of  the  arm  at 
the  elbow. 

The  workman  may  show  that  the  loss  of  his  hand 
was  worth  in  proportion  to  him,  so  far  as  the  loss  of 

the  whole  arm  was  concerned,  200  weks'  compensa- 
tion. But  such  an  award  cannot  legally  be  made,  be- 

cause the  law  specifically  limits  his  compensation  to  175 
weeks  for  the  loss  of  the  arm  at  the  elbow.  He  cannot 

have  greater  compensation  for  a  lesser  injury. 

Loss  OF  Little  Finger 

This  principle  holds  true  all  through  the  subject  of 
partial  disability.  The  compensation  awarded  for  a 
lesser  injury  than  that  mentioned  by  the  statutes  cannot 
be  out  of  proportion  to  the  compensation  granted  for 
the  greater  injury.  If  a  workman  loses  a  little  finger 
and  the  law  allows  50  weeks  for  the  thumb  he  cannot 

receive  50  weeks'  compensation  for  the  loss  of  the  little 
finger. 

Some  of  the  states  arrive  at  the  amount  of  compensa- 
tion due  the  workman  for  partial  disability  in  an  en- 

tirely different  manner.  They  proceed  on  what  is  known 
as  the  system  of  proportional,  or  estimated,  awards. 
This  is  a  much  more  scientific  way  of  taking  care  of 
workmen  than  the  arbitrary  schedule  system. 

The  system  might  be  roughly  illustrated  by  saying 
that  each  workman  is  given  an  efficiency  standard  and 
his  earning  capacity  based  according  to  the  standard 
to  which  he  belongs.  If  he  loses  a  hand  that  loss  im- 

pairs his  efficiency  just  so  much  and  he  is  compensated 
according  to  his  loss.  In  the  instance  of  one  man  the 
loss  to  the  workman  may  be  slight.  Such  a  system  is 
correspondingly  beneficial  to  the  employer.  If  the  man 
was  of  a  high  standard  and  his  injury  played  a  great 
figure  in  his  ability  to  do  future  work  his  percentage 
of  loss  was  determined  and  payment  made  accordingly. 
His  compensation  might  be  several  times  that  granted 
to  another  man  for  the  same  injury.  This  is  the  theory 
of  the  system,  but  it  has  not  been  applied  in  just  this 
manner. 

Ordinarily,  workmen  are  said  to  have  a  certain  stand- 
ard and  their  partial  disability  bears  a  certain  per- 

centage to  their  full  earning  power.  It  then  follows 
that  in  the  average  application  of  the  system  sooner  or 
later  the  tendency  is  to  fall  back  into  cut-and-dried 
schedules  granting  so  much  compensation  for  such  and 
such  injury,  so  that  in  the  end  the  system  has  slight 
advantage  over  statutory  schedules. 

The  schedules  granting  compensation  for  partial  dis- 
ability are  not  the  arbitrary  word  of  the  legislature  as 

to  the  value  of  certain  specific  losses,  as  so  many  em- 

ployers and  workmen  ara  prone  to  believe.  These 
schedules  have  been  arrived  at  only  after  the  most  ex- 

haustive research  of  actuarial  statistics  and  are  for  the 

most  part  entirely  adequate  and  fair.  The  great  diffi- 
culty is  that  so  far  as  individual  workmen  are  concerned 

they  often  work  hardship.  They  overcompensatt  some 
and  undercompensate  others.  But  no  system  of  juris- 

prudence has  yet  been  devised  which  is  perfect  in  its 
application  to  humanity  at  large  and  to  individuals  in 
particular.  The  hope  and  the  purpose  of  the  law  is  to 
perform  the  ends  of  justice  at  all  times. 

Two  Typical  Cases 

Some  of  the  statutes  contain  no  schedules  for  partial 
disability  cases,  but  provide  compensation  on  a  certain 
percentage  of  the  wages  extending  over  a  period  of 
years.  A  noteworthy  example  is  Kansas,  where  the  pe- 

riod of  years  is  eight,  no  reference  being  made  to  the 
actual  wage  loss.  This  system  is  in  effect  nothing 
short  of  a  pension  system,  for  no  reference  is  made  to 

the  workman's  value  in  industry,  but  upon  injury  he 
becomes  entitled  to  full  benefits,  regardless  of  whether 
it  over  or  under  compensates  him. 

In  this  state  it  was  found  that  a  certain  workman 

had  suffered  a  partial  disability,  but  that  he  had  re- 
sumed his  employment  at  his  former  wages.  The  em- 
ployer contended  that  there  was  no  necessity  for  the 

continuance  of  the  compensation  as  the  earning  power 
had  been  restored.  The  court,  however,  held  that  such 
was  not  the  case;  that  the  employer  must  continue  the 
payment  of  compensation  and  that  his  liability  under 
the  law  did  not  end  with  the  return  of  the  workman 

to  his  employment  unless  such  employment  was  to  con- 
tinue for  the  period  of  eight  years. 

The  court  further  pointed  out  that  at  some  later 
date  before  the  expiration  of  the  statutory  period  the 
workman  might  want  to  leave  the  old  employment  and 
seek  work  elsewhere,  at  which  time  the  permanent 
partial  disability  might  seriously  affect  his  earning 
power.  The  ruling  here  is  in  line  with  the  ruling  else- 

where to  the  effect  that  loss  of  earning  power  is  not 

the  controlling  factor  in  permanent  partial  or  perma- 
nent total  disability  cases. 

Where  a  workman  suffers  a  permanent  partial  dis- 
ability it  is  not  necessary  that  he  suffer  the  complete 

severance  of  the  member  in  order  to  recover  his  com- 

pensation. The  acts  were  enacted  in  a  "spirit  of  true 
helpfulness"  and  they  are  generally  construed  in  that 
manner.  For  all  general  purposes  the  loss  of  use  of  the 
members  will  suffice,  amounting  to  the  same  thing  as 
amputation  or  total  loss. 

If  a  workman  loses  several  members,  which  in  turn 
cause  him  to  lose  the  use  of  a  greater  member,  the 
courts  will  generally  award  him  compensation  for  the 
loss  of  the  greater  member.  This  is  particularly  true 
in  cases  involving  injuries  to  the  hands.  It  is  commonly 
acknowledged  that  the  hand  is  useless  without  the 
fingers.  If  the  fingers  have  been  severed,  or  enough  of 
them  to  render  the  hand  useless,  even  though  the  palm 
remains,  it  is  generally  held  that  the  workman  is  en- 

titled to  compensation  for  the  loss  of  a  hand. 
An  Illinois  case  is  frequently  cited  as  an  example  of 

this  view.  A  workman  lost  all  of  his  fingers  with  the 
exception  of  the  thumb.  He  was  awarded  compensation 
for  the  loss  of  the  hand  because  the  court  declared  that 
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for  all  practical  purposes  he  might  just  as  well  have  had 
the  hand  severed  at  the  wrist  as  to  have  lost  all  four 
fingers. 

Loss  of  use  is  the  controlling  factor  in  these  partial- 
disability  cases.  All  of  the  fingers  may  ba  intact  on 
the  hand,  but  they  may  be  so  badly  used  up  that  they  are 
useless  to  the  workman.  In  that  case,  if  he  has  lost 
the  use  of  his  hand,  he  will  be  compensated  accordingly, 
even  though  he  still  has  his  hand. 

However,  there  is  this  caution  to  observe.  The  loss 
of  use  must  be  permanent,  at  least  is  the  opinion  of 

competent  medical  testimony.  No  such  reward  will  ob- 
tain or  should  obtain  where  there  is  a  probability  that 

there  will  ever  be  a  recovery  of  the  use.  In  the  case  of 
amputation  such  a  recovery  is  of  course  removed,  but  it 
is  always  more  or  less  present  where  the  members  are 
still  attached  to  the  body.  But  cases  are  plentiful 
where  this  reasoning  Ts  applied,  provided  it  is  sustained 
by  the  most  competent  medical  testimony  at  hand. 

It  has  been  held  in  both  New  York  and  Vermont  that 

where  a  partial  disability  is  sustained  and  compensa- 
tion awarded  according  to  the  schedule  contained  in  the 

law  that  that  is  all  the  compensation  allowable  and  that 
the  workman  cannot  later  receive  more  compensation 
from  his  employer  for  subsequent  loss  of  earning  power 
due  to  the  injury. 

One  injury  may  in  its  nature  so  affect  other  portions 

of  the  workman's  body  or  member  as  to  render  them 
practically  useless.  This  is  shown  in  a  case  where  the 
loss  of  one  joint  of  a  finger  so  stiffened  the  other  joints 
of  the  finger  that  the  finger  was  worthless.  The  reward 
will  generally  be  for  the  loss  of  the  finger,  but  in  no 
instance  will  it  extend  further. 

ElJPLOYMENT  OF  MEDICAL  TREATMENT 

Where  praper  medical  treatment  will,  under  ordinary 

circumstances,  cure  a  case  of  partial  disability  and  prac- 
tically restore  the  workman  to  his  normal  usefulness  it 

is  the  opinion  of  the  authorities  that  the  workman  must 
submit  to  such  treatment.  The  same  can  be  said  if  the 

treatment  will  lessen  the  employer's  liability  under  the 
law  for  compensation,  provided  it  does  not  endanger  the' 
workman's  life. 

The  law  will  not  compel  any  man  to  undergo  an  oper- 
ation or  treatment  which  endangers  his  life  or  penal- 

ize him  if  he  fails  to  take  advantage  of  it,  but  in  cases 
where  there  is  no  reasonable  danger  the  workman  must 

submit  or  suffer  his  compensation  payments  being  re- 
duced. 

Suppose  that  a  workman  has  sustained  an  injury  to 
his  knee  so  that  it  is  stiff  and  he  is  unable  to  use  his 
leg  to  any  great  extent.  His  injury  may  even  be  so 
pronounced  that  he  has  practically  lost  the  entire  use- 

fulness of  the  leg.  But  under  competent  and  skilled 
medical  attention  the  leg  might  be  restored  to  its  nor- 

mal usefulness. 

If  the  workman  refuses  to  accept  such  treatment  or 
operation  his  compensation  will  be  fixed  at  the  period 
of  time  up  to  the  probable  operation  and  the  length  of 
time  which  it  would  ordinarily  take  thereafter  for  him 
to  normally  recover  from  the  operation.  The  employer 
is  of  course  liable  for  the  payment  of  such  medical 
treatment  or  operation  if  it  is  undertaken  with  the  view 
of  lessening  his  own  compensation  liability. 

If  the  workman  accepts  the  treatment  and  undergoes 

the  operation,  but  it  is  unsuccessful  and  leaves  him  In 
worse  shape  than  before,  then  he  is  entitled  to  com- 

pensation for  full  loss  of  the  member.  If  the  cperation 
is  succesful  he  has  really  gained  a  great  deal  because 
he  has  his  leg  back  at  no  cost  to  him  and  he  is  paid 
compensation  until  he  has  had  time  to  recover  from 
the  effects  of  the  operation.  This  is  one  of  the  really 
beneficial  things  of  the  compensation  practice. 

I  have  known  of  instances  where  an  agreement  was 
ent.'red  into  between  the  workman  and  the  employer 
that  the  operation  was  to  be  made,  but  if  the  surgeon 
foui  i  that  after  cutting  open  the  leg  there  would  be 
practically  no  chance  of  restoring  its  usefulness  he 
was  to  go  ahead  and  amputate  the  leg  and  thus  save 
the  workman  the  inconvenience  of  its  pain  in  the  future. 
In  this  instance  the  employer  took  a  chance  of  reducing 
his  compensation  liability,  and  that  failing,  removed 
the  leg  for  the  workman,  doing  the  same  without  addi- 

tional cost  to  himself  and  performing  a  lasting  service 
to  the  workman. 

The  real  difficulty  in  partial-disability  cases  is  in  de- 
termining the  extent  of  the  disability  and  in  arriving 

at  the  measure  of  liability  in  instances  where  through 
the  sins  of  omission  the  legislature  has  failed  to  pro- 

vide protection  for  the  workman.  In  either  instance 
it  is  hoped  that  this  discussion  has  served  to  clfcccr  up 
the  matter  of  partial  disability  in  the  minds  of  em- 

ployers, for  it  is  a  subject  which  is  often  very  uuch 
misunderstood. 

Daylight  Saving 
By  Matthew  Harris 

The  time  table  for  daylight  saving  published  on  page 
864  of  the  American  Machinist  reminds  me  that  Chordal 

told  us  of  such  a  table  in  one  of  his  early  letters  pub- 
lished in  the  American  Machinist  on  Nov.  29,  1879. 

The  table  is  here  given,  and  according  to  Chordal 
was  calculated  by  the  late  Charles  A.  Bauer,  who  was  at 
the  time  superintendent  of  the  Champion  Bar  and  Knife 
Works,  Springfield,  Ohio. 

TIME  TABLE.     AVERAGE  10  HOURS 
Go  to  Work       Be  Gone  to 

Date  A.M.  Dinner  Go  Home 
Jan.     1        7.15  1  hour  5.00 
Jan.     8       7.15  1  hour  5.15 
Jan.   29       7.00  1  hour  5.30 
Feb.   12       7.00  1  hour  5.45 
Feb,   19       6.45  1  hour  6.00 
Mar.  18       6.45  1  hour  6.15 
Sept.  16      .•    6.45  1  hour  6.00 Oct.      7      6.45  1  hour  5.45 
Oct.    14      6.45  1  hour  5.30 
Nov.  11       7.00  1   hour  5.15 
Dee.     3       7.00  1  hour  5.00 
Dec.     9       7.15  1  hour  5.00 
Dec.   16       7.15  1  hour  4.50 

Commenting  on  the  subject  Chordal  said:  "The  pay 
of  the  men  is  never  changed.  They  get  10  hours  pay 

every  day.  There  are  vicious  sides  to  this  time-table 
plan  when  taken  advantage  of  by  unscrupulous  men. 
both  owners  and  workmen.  I  have  heard  workmen 
kicking  against  the  plan  because  some  roguish  owner 
had  paid  them  wages  during  the  summer  and  then  put 
them  on  starvation  piece  work  in  the  winter,  and  I  have 
seen  owners  the  victims  of  sharp  workmen  who  drew 
wages  during  the  winter  and  went  to  other  shops  in  the 
summer.  This  table  is  a  good  gage  for  morals.  In 
smooth-working  shops  I  have  seen  men  growbng  in 
summer  over  the  long  hours.  These  men  were  invari- 

ably big  fools  who  knew  nothing  of  the  laws  of  com- 

pensation or  the  rules  of  average." 
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IDEAS PRACTICAL  MEN 

Device  for  Gaging  Chaser  Blanks 
By  J.  B.  Smith 

It  is  necessary  that  the  blanks  for  chasers  used  in 

quick-opening  die  heads  be  square  to  within  very  close 
limits,  especially  with  reference  to  the  base  and  the 
€nd  upon  which  the  threads  are  to  be  cut.     The  method 

GRINDING    WHEEL    AND    GAGING    DIVICE 
FOR    CHASER    BLANKS 

here  illustrated  is  that  employed  in  the  plant  of  the 
Modern  Tool  Co.,  Erie,  Penn. 

A  chaser  blank  is  shown  at  A  and  the  gaging  device 

at  B.  This  device  is  mounted  on  a  box  C,  which  in- 
closes an  incandescent  lamp,  the  light  from  which  shines 

through  a  narrow  slot  D. 
When  the  operator  holds  a  blank  against  the  gage  the 

light  shining  through  this  slot  shows  very  plainly  any 
discrepancy  in  squareness  of  the  two  most  essential 
edges,  and  the  work  may  be  more  rapidly  passed  than  by 
holding  a  standard  square  on  the  piece  every  time  it 
was  checked  up. 

The  grinding  of  these  is  done  on  the  small  motor- 
driven  disk  grinding  wheel  E.  Seated  on  a  stool  before 
this  wheel  the  operator  can  rapidly  grind  the  parts  and 
check  them  on  the  gage  until  they  have  been  finished 
correctly. 

Carbonizing  in  a  Rotary  Furnace 
By  W.  H.  Addis 

No,  the  man  in  the  picture  is  not  loading  a  giant 
trench  mortar.  He  is  a  rotary-furnace  opsrator  snapped 

at  his  regular  job  of  charging  his  furnace  "somewhere 
in  America,"  and  he  is  loading  his  furnace  with  a 
large  50-lb. -sized  paper  bag  containing  30  lb.  of  high- 
grade  carbonizing  compound.     One  30-lb.  bag  of  com- 

pound is  sufficient  to  treat  130  lb.  of  work,  which  is 
loaded  in  like  manner  by  placing  in  two  bags  of  equal 
capacity.  This  ratio  of  work  to  compound  is  correct  for 
the  best  commercial  carbonizers,  which  are  generally 
of  uniform  quality.  The  paper  bag  containers  burn 
up  in  the  retort,  releasing  their  contents  which  are 
mixed  by  the  tumbling  action  of  the  rotating  retort. 
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A   ROTARY   carbonizing    FURNACE 

The  change  from  the  packed-pot,  oven-fired  type  of 
furnace  to  the  bag-loaded  rotary  made  itself  first  felt 
in  our  packing  room  where  a  large  force  of  girls  who 
once  packed  pots  were  released  for  other  work.  A 
few  hours  each  day  is  sufficient  time  for  one  man  to 
fill  and  weigh  enough  paper  bags  for  a  battery  of  rotary 
furnaces.  Then  there  is  the  advantage  of  knowing 
with  certainty  the  correct  ratio  of  work  to  compound 
and  to  be  able  to  control  it. 

Production  is  greatly  increased  over  the  oven  type  of 
furnace.  This  may  be  attributed  to  the  fact  that  the 
rotary  retort  does  not  have  to  be  raised  to  carbonizing 
heat,  as  do  the  pots,  for  it  is  right  at  that  tempera- 

ture when  the  paper  bags  are  put  in.  It  is  also  true 
that  there  is  immediate  contact  of  the  work  with  the 

retort  just  as  soon  as  the  bags  burn.     There  is  for 
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this  reason  a  big  reduction  of  heating  time  over  the 
best  tjT)e  of  oven  furnace.  In  other  methods  each  pound 

of  work  took  its  pound  of  compound,  but  here  a  re- 
markable saving  is  made  due  to  the  fact  that  there  is 

very  little  loss  of  gases  through  the  sealing  of  the 
rotary  retort,  while  with  other  methods  there  is  always 
the  loss  of  gases  from  each  pot  in  the  furnace.  This 
loss  has  been  computed  by  well-informed  men  to  be  at 
least  20  per  cent. 

A  Large-Sized  Caliper  With  Turn- 
buckle  Adjustment 

By  J.  Wright 

A  large-sized  outside  caliper  with  a  capacity  of  about 
60  in.  span  has  been  made  in  the  Wilson  Ave.  shops  of 
the  Northwestern  Elevated  Railway  System  of  Chicago. 

order  or  the  fluid  will  leak  and  render  them  inoperative. 
In  Figs.  4  and  5  is  shown  a  hydraulic  vise  devised 
by  Mr.   Emrick  of  the  Eastern   Tube  and   Tool   Co., 

LARGE    OUTSIDE    CALIPER 

The  unique  feature  of  this  caliper  is  that  for  accurate 

adjustment  it  is  provided  with  a  turnbuckle  in  the  cen- 
ter of  its  clamping  bar,  the  details  being  plainly  shown 

m  the  illustration. 

Bees'  Wax  Vise  for  the  Miller 
By  E.  a.  Dixie 

Vises  have  been  shown  in  the  American  Machinist 

for  holding  a  number  of  pieces  at  a  time.  Many  of 
them  employ  levers,  most  of  them  are  somewhat  com- 

plicated and  liable  to  get  out  of  order,  and  all  of  them 
are  somewhat  expensive  to  make.  Where  levers  are 
employed  the  mechanism  is  greatly  simplified  by  having 
the  numbers  of  pieces  to  be  gripped  a  power  of  2,  as 
2,  4,  8,  16,  so  that  by  a  series  of  simple  levers  pivoted 
at  their  centers  the  reaction  on  the  lever  arms  will  be 
equal,  as  shown  in  Figs.  1  and  2.  Where  the  number 
of  pieces  to  be  gripped  is  either  odd  or  divisible  by 
3,  as  3,  6,  9,  12,  the  levers  must  be  of  two  kinds,  some 
with  equal  arms  and  some  with  unequal  arms,  as  shown 
in  Fig.  3,  to  equalize  the  pressures  on  the  work.  This 
complicates  the  mechanism  and  multiplies  the  difficul- 

ties of  producing  an  efficient  vise. 

Multiple-cylinder  hydraulic  vises  using  water,  oil  or 
alcohol  are  efficient  for  this  work,  but  as  a  usual  thing 
expensive  to  make.  The  work  on  them  must  be  fairly 
accurate  and  the  packing  on  the  hydraulic  rams  in  good 

PIGS.   1    AND   2.     LEVER  VISES  FOR  GRIPPING   TWO  AND 
FOUR  PIECES  OF  WORK 

Brooklyn,  for  holding  any  number  of  pieces,  either  odd 
or  even.  The  parts  are  simple  to  make  and  no  great 
accuracy  is  necessary.  The  plungers  A  are  without 
packing,  as  none  is  necessary,  because  the  medium  used 

in  place  of  water,  oil  or  alcohol  is  ordinary  bees'  wax; 

n6.3 
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FIGS.   3.   AND   4.      LEVER  VISE   FOR  GRIPPING   THREE 
PIECES    AND   WAX    VISE   FOR   GRIPPING   ANY 

NUMBER      OF      PIECES 

the  member  B  is  cast  iron;  the  holes  for  the  plungers 

A  are  drilled  and  reamed.  A  cross-hole  that  breaks 
into  the  rear  ends  of  the  holes  for  the  plungers  is 
drilled  at  C,  but  it  does  not  go  through  the  opposite 
side.  The  hole  C  need  not  be  reamed,  as  it  is  merely  a 
duct  through  which  the  wax  passes  as  it  equalizes  the 

pressure  on  the  various  plungers. 
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With  the  parts  A  fitted  to  B  and  the  hole  C  drilled 
the  parts  are  assembled  and  the  whole  warmed  so  that 
it  will  not  chill  the  wax. 
When  ready  to  pour  the  melted  wax  the  plungers  are 

pulled  part  way  out,  and  with  the  hole  C  on  top  and 
the  assembly  tilted  so  no  air  pockets  are  formed  the 

FIG.    5.      THE   WAX   VISE    COMPLETE 

hot  wax  is  run  in  clear  to  the  top  of  the  hole.  When 
,tl;e  wax  is  cold  an  ordinary  pipe  plug  is  screwed  into 
the.  threaded  end  of  the  hole  C.  Under  working  condi- 

tions it  win  Le  found  that  the  wax  in  time  decreases 
in  bulk  and  more  will  have  to  be  added  from  time. to 
time.  When  this  becomes  necessary  the  jaw  assembly 
is  warmed,  the  plug  removed  and  more  wax  poured  in. 

Molding  a  Large  Casting  in  a 
Small  Flask 

By  M.  E.  Duggan 

A  machine  part  the  center  of  which  was  of  cast  iron 
with  four  wrought-iron  arms  cast  in  it  was  wanted  in  a 
hurry.  The  molder  asked  for  the  over-all  dimensions  of 
the  patterns  so  that  he  might  get  out  a  flask  suitable 
for  the  job,  and  the  patternmaker,  thinking  that  the 
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LARGE  CASTING  IN  SMALL  FLASK 

pattern  and  iron  arms  would  be  molded  within  the  flask, 
gave  him  the  dimensions  over  the  arms.  When  the 
pattern  reached  the  foundry  and  the  molder  had  given 

it  the  "once  over,"  this  is  how  it  was  molded :  The  pat- 
tern was  imbedded  in  the  floor  of  the  foundry  flurh  with 

the  top  of  the  arms.    A  flask  14  x  14  in.  was  used  for 

the  cope.  The  cope  was  made  and  lifted  and  the  pattern 
withdrawn.  The  wrought-iron  arms  were  then  placed  in 
position  in  the  mold  on  the  foundry  floor  and  the  copj 
put  back  in  place,  leaving  the  four  wrought-iron  arms 
exposed  beyond  the  single-cope  flask.  Thus  the  piece 
was  molded  in  a  14  x  14-in.  flask  and  not  in  one  about 
6  ft.  square  as  the  patternmaker  thought  it  would  be. 

Improved  Micrometer  Dial 
By  a.  Allinger 

The  sketch  shows  a  micrometer  dial  which  is  very 
useful  on  the  cross-feed  screws  of  lathes,  the  traverse 
screws  of  milling  machines  or  other  places  where  a  min- 

ute, definite  movement  is  required  and  where  it  is  of  ad- 

MICROMETER    DIAL   WITH    SPRING   DBTEXT 

vantage  to  be  able  to  make  such  movement  quickly  and 
accurately  without  the  necessity  of  taking  the  eyes  off 
the  work. 

It  differs  from  the  ordinary  micrometer  dial  only  in 

having  deep  but  narrow  V-grooves  milled  radially  over 
its  face  and  across  its  periphery.  A  spring  detent  is 
made  of  sheet  steel,  the  working  edge  of  which  is  nicely 
fitted  to  the  grooves  and  is  left  quite  hard  while  the 
body  is  spring  tempered. 

The  detent  may  be  made  for  either  position,  as  the 
sketch  shows,  and  by  its  use  the  advance  of  the  screw 
any  definite  number  of  thousandths  may  be  easily  felt. 

Why  Not  Bronze  Nuts  in  Cross-Slides? 
By  J.  W.  Lawson 

We  have  had  considerable  trouble  with  the  cross- 
slides  of  a  certain  class  of  machine  tool  by  reason  of  the 

nut  on  the  slide  being  merely  a  tapped  hole  in  the  cast- 
iron  body  of  the  slide. 
When  the  slide  is  run  off  the  screw,  as  is  frequently 

done  by  green  operators,  and  they  attempt  to  replace 
it  without  attracting  attention,  trouble  is  extremely 
liable  to  develop  from  the  jamming  of  the  thread,  the 
first  turn  of  which  in  the  iron  will  probably  be  broken.  , 

Frequent  repetitions  soon  cause  the  whole  thread  to 
become  bad,  dirt  and  chips  are  worked  into  it  with  the 
result  that  it  soon  becomes  loose  and  finally  stripped. 

The  only  remedy  at  this  stage  is  to  swing  up  the  cast- 
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ing  and  bore  it  for  a  brass  sleeve  to  replace  the  nut.  The 
making  of  this  small-diameter,  square-threaded  nut 
without  a  tap  is  some  job  for  a  shop  of  ordinary  re- 

sources, yet  it  is  the  only  recourse  except  the  clumsy 
and  unsatisfactory  one,  almost  as  difficult  of  accomplish- 

ment, of  chambering  the  casting  and  running  a  babbitt 
nut  around  the  screw. 
Why  do  not  manufacturers  make  the  nut  of  brass  or 

bronze   and   removable    in   the   first  place?      Properly 

FIXING  THE  END  OF  A   SQUARE-THREAD   SCREW 

equipped  for  their  manufacture  the  cost  per  machine 
could  not  be  appreciably  greater  and  the  satisfaction  to 
the  customer   would  be  immeasurable. 

Another  little  point  to  consider  is  the  thin  end  of 
the  first  quarter  turn  of  a  square  thread.  This  end  soon 
becomes  broken  and  bent  down,  as  shown  in  the  sketch, 
and  is  a  prolific  cause  of  the  trouble  complained  of 

above.  A  green  hand  who  has  run  off  his  cross-slide 
and  is  trying  to  put  it  back  surreptitiously  will  hammer 
away,  trying  to  start  a  thread  that  will  not  start,  until 
he  has  ruined  half  of  the  nut.  We  always  chop  these 
threads  off  square  at  the  point  where  the  full-section 
thread  begins. 

Tool  Tray  for  Draftsman 
By  E.  A.  Kipps 

The  sketch  shows  a  simple  tray  I  made  for  use  on 
my  drawing  board  to  hold  tools.     It  can  be  made  in  a 
few  minutes  by  anyone  skilled  in  the  use  of  wood- 

Qroovss  for  Triangles  . 

For  Ir^sfrumenisanGl 

DRAFTSMEN'S  TOOL  TRAY 

working  tools  and  saves  its  cost  many  times  over  by 

keeping  the  tools  where  they  can  be  readily  found  in- 
stead of  having  them  sliding  all  over  the  board. 

Guard  for  Planing  Machine  Ways 
By  H.  Lauterbach 

The  method  we  used  in  bending  guards  for  the  ways 
of  our  planing  machine  may  be  of  interest  to  the  read- 

ers of  the  American  Machinist.  First,  a  sheet-iron  pat- 
tern was  cut  to  the  required  shape  and  height.  A 

piece  of  channel  iron  3  ft.  long,  a  piece  of  2-in.  pipe 
the  same  length,  a  straightening  screw,  a  hammer  and  a 
oiece  of  iron  to  be  used  as  a  guide  between  the  channel 

iron  and  the  housing  of  the  straightening  screw  were 
all  that  was  required. 

A  guide  line  was  drawn  about  2  in.  from  the  edge 
of  the  sheet  iron  and  the  first  bend  was  made  along  this 
line.  Another  bend  was  made  at  about  2J  in.  until  the 

edge  was  about  1  in.  higher  than  the  pattern.  After 
the  guard  was  bent  on  both  edges  the  size  across  the 
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THE  BENDING  TOOLS 

top  was  scant.  This  was  remedied  by  laying  the  work 
bottom  up  on  a  narrow  piece  of  iron  and  striking  it 
with  the  hammer  at  the  base  of  the  curve,  which  opens 
it  up  to  the  required  size.  The  sketch  shows  the  way  in 
which  the  tools  were  used. 

Extra  Angles  on  Triangle 
By  a.  Kipps 

Having  frequent  occasion  to  draw  countersunk-head 
machine  screws  with  included  angle  of  82  deg.  I  cut 

the  center  of  an  ordinary  60-deg.  triangle  to  the  shape 
shown  in  the  sketch.  It  is  little  trouble  to  make  and 
saves  a  deal  of  time  on  this  work. 

EXTRA   ANGLE    FOR    DRAWING    SCREW   HEADS 
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EDITORIALS 

i; 
The  Price  of  Machine  Tools 

N  COMMON  with  customers  in  other  lines,  the  users 

of  machine  tools  are  delaying  the  placing  of  orders 

in  the  hope  of  securing  lower  prices.     This  hope,  we 

feel  sure,  will  not  and  should  not  be  realized  except  in 
a  few  extreme  cases.     Machine  tools  have,  in  general, 

I         been  too  low-priced  in  the  past. 
There  are  of  course  a  few  instances  where  prices  have 

been  unduly  inflated,  taking  advantage  of  the  necessity 

of  the  customer  for  an  early  delivery.  But  in  most 

cases  the  builders  of  standard  machines  of  high  quality 

have  not  advanced  prices  unreasonably.  Those  who 

build  machines  which  are  the  basis  of  all  industry  cer- 
tainly deserve  a  fair  return  for  their  efforts ;  more  than 

many  of  them  have  received  in  the  past. 
There  is  a  noticeable  difference  between  the  average 

machine  tool  shop  and  the  shops  of  other  machine  in- 
dustries, and  as  usual  there  is  a  reason.  With  almost 

no  exceptions  the  machine  tool  shop  has  come  up  from 

small  beginnings.  A  machinist  designed  a  new  ma- 
chine tool  of  some  sort  and  started  to  build  it  in  a  small 

way  with  almost  no  capital.  One  or  two  men  in  a  single 

room,  with  all  the  office  work  done  at  night  (often  by 

the  wife),  has  been  the  beginning  of  many  a  well  known 

machine  tool  shop  of  today. 

In  many  cases  the  number  of  machine  tools  built  does 

not  allow  of  quantity  production  with  its  reduced  costs. 

Then  too,  the  fact  that  many  of  the  builders  are  small 

in  size  and  that  the  real  amount  of  overhead  expense  is 

frequently  not  appreciated,  has  put  the  machine  tool 

^  industry  at  a  disadvantage  in  many  ways.  It  has  not. 

If  as  a  rule,  seen  its  way  clear  to  offer  inducements  either 
in  the  way  of  wages,  salaries  or  shop  conditions,  equal 
to  those  of  the  automobile  or  other  industries.  As  a 

result  it  has  lost  many  good  men  who  should  now  be  in 

the  ranks  and  who  could  have  aided  in  its  development. 

The  best  interests  of  the  country  as  a  whole  demand 

that  superior  mechanical  talent  be  in  that  branch  of 

the  machine  industry  on  which  all  of  the  others  depend. 

This  cannot  be  done  unless  the  machine  tool  shop  can 

offer  at  least  as  good  opportunities  for  the  mechanic  and 
engineer  as  the  other  branches. 

We  believe  that  in  most  cases  the  present  prices  are 

justified  and  should  be  maintained.  The  profits  secured 

by  users  of  the  machines  are  many  times  in  excess  of 

those  realized  by  the  maker  and  there  is  no  room  for 

just  complaint  on  that  score. 

It  is  also  necessary  for  the  builders  of  machine  tools 

to  realize  that  the  dignity  and  standing  of  the  industry 

demand  that  its  shops  should  be  second  to  none  in  any 

(vay.  There  is  no  reason  for  them  to  take  a  secondary 

position  or  be  content  with  anything  but  the  best  for 
themselves  and  their  men. 

This  does  not  mean  that  this  industry  should  demand 

or  expect  exorbitant  profits.  It  should  however  always 
bear  in  mind  that  it  is  entitled  to  such  a  return  as  will 

enable  it  to  maintain  high-grade  shops,  to  pay  enough 
to  attract  the  best  men  and  still  give  a  fair  return  on 
the  investment. 

Be  Sure  of  the  Right  Medicine 
T  TOW  many  times  have  you  read  of  this  or  that  esti- 
-*■  -'mable  gentleman  with  a  headache  or  other  ailment 

getting  up  in  the  dark  and  taking  a  dose  out  of  the 

wrong  bottle?  The  headache  never  returns,  but  the 

undertaker  is  master  of  ceremonies  shortly  afterward. 

How  many  times  does  business  take  the  wrong  medi- 
cine with  similar  results? 

The  readjustment  period  which  we  are  entering  is 
sure  to  contain  many  business  disorders,  and  whenever 

any  symptoms  of  disease  appear  business  doctors  of  va- 
rious kinds  spring  up  with  offers  of  medicine  in  g/eat 

variety.    , 

We  are  facing  such  a  condition  at  the  present  time, 
and  never  was  it  more  vital  to  avoid  taking  quack 

nostrums  than  at  present.  No  matter  how  severe  the 

headache,  don't  grope  in  the  dark  for  the  right  bottle. 
Be  dead  sure  you  know  the  label  and  that  you  get  the 

right  bottle.  The  bankruptcy  court  is  the  undertaker 
for  mistakes  of  this  kind. 

Most  of  the  nostrums  offered  will  be  labeled  "Effi- 

ciency" of  some  special  brand  and  it's  the  brand  that 
needs  watching.  Never  mind  the  special  name  or  the 

color  of  the  label,  but  be  sure  that  the  "fish"  part 
of  it  isn't  dead  or  worse. 

Too  much  of  this  kind  of  medicine  is  ten-tenths  rules, 

charts  and  diagrams  which  go  under  the  guise  of  man- 
agement. It  leaves  out  the  human  factor  both  in  the 

manager  and  in  the  men  in  the  shop.  Real  efficiency 

cares  very  much  less  about  any  particular  system  of 

rules  and  charts  than  it  does  about  getting  results; 

about  getting  dividends  as  the  result  of  real  coopera- 
tion, and  about  insuring  the  future  as  well  as  the 

present. The  German  brand  of  efficiency  made  machines  out 

of  all  but  the  chosen  few.  These  were  the  planning  de- 
partment, and  they  never  considered  the  individuality 
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of  the  workers.  The  system  worked  fine  as  long  as  it 

met  no  real  obstacles,  as  long  as  it  could  be  worked 
according  to  rules.  But  the  Allies  refused  to  know  when 

the  system  said  they  were  licked;  which  threw  the  sys- 
tem out  of  gear,  and  even  the  planning  department 

couldn't  get  the  schedule   back   into  high. 
There  is  no  question  but  that  most  shops  need  a  tonic 

after  the  last  four  strenuous  years.  But  don't  make 
the  mistake  of  taking  either  a  dope  or  an  emetic. 

Liberal  doses  of  mutual  interest  usually  act  as  a  real 

tonic.  Cooperation  is  just  as  necessary  in  times  of  peace 
as  it  was  in  war.  And  the  cooperation  cannot  be  all  on 
one  side.  It  must  come  from  both  sides  and  meet  in 

the  middle.  The  great  trouble  has  been  that  it  has 

never  met  at  all  in  too  many  cases. 

Some  of  the  best  intentioned  managers  have  never 

been  in  the  shop  and  cannot  appreciate  the  workers' 
point  of  view.  Others  who  have  grown  up  through  the 

shop  cannot  realize  that  times  have  changed  since  they 

were  workmen  and  see  no  reason  why  men  should  not 

now  be  content  with  all  the  discomfort  they  endured. 

Managers  of  this  kind  need  an  adviser  or  counsellor,  and 

fortunately  a  new  kind  of  business  engineer  has  sprung 

into  existence  to  meet  the  new  emergency.  But  here 

again  we  must  be  careful  not  to  pick  up  the  wrong  bottle 
in  the  dark. 

First  of  all  must  come  the  desire  for  real  cooperation, 
the  desire  to  have  the  men  take  a  real  interest  in  the 

shop  and  its  work.  Next  the  manager  must  try  to  see 

things  from  the  workers'  point  of  view.  He  must  try  to 
see  how  things  would  appear  to  him  were  he  in  the 

shop  instead  of  in  the  manager's  office;  to  see  how  far 
he  could  or  would  be  interested  in  anything  but  quitting 
time  and  pay  day  if  he  were  merely  a  number  on  the 

payroll  who  could  be  fired  at  a  moment's  notice  at  the 
whim  of  a  dyspeptic  foreman. 

Would  he  as  a  workman  be  content  to  have  all  the 

rules  of  his  coming  and  going  made  for  him  without 

consultation  or  consideration  of  him  as  a  human  being 

at  all?  Would  he  enjoy  having  his  first  week's  pay  held 
by  his  employer  until  he  left  his  job  as  is  done  in  so 

many  shops? 

The  feeling  created  by  these  things  have  probably 

never  occurred  to  him  as  manager;  they  would  appear 

very  differently  were  he  on  the  other  side.  And  it  is 

only  by  getting  this  other  side  that  real  cooperation 

and  mutual  interest  can  be  acquired.  The  question  of 

the  method  of  payment  alone  has  a  greater  bearing  on 

shop  harmony  than  many  realize. 

When  a  man  has  earned  his  week's  pay  he  wants  it. 
In  most  cases  he  needs  it,  as  few  have  much  surplus, 

especially  if  they  have  had  a  lapse  between  jobs.  Loan 

sharks  and  pavrabrokers  have  waxed  fat  from  men's 
necessities  due  to  their  needs.  All  realize  the  necessity 

of  time  to  make  up  a  payroll,  but  men   object  to  the 

entire  week's  pay  being  held  up  on  this  account.  Again 
those  who  realize  how  interest  on  deposits  count  up 
are  very  apt  to  do  a  little  figuring  as  to  the  intere.st  on 
thousands  of  dollars  held  up  for  a  full  week. 

Then  too  men  resent  being  treated  like  cattle  when 

being  paid  off.  Having  earned  the  money  they  object 

to  having  to  almost  beg  for  it  afterward  They  feel  that 
unless  the  management  wanted  their  labor  more  than 

it  wanted  the  money  they  would  not  have  been  hired, 

and  believing  that  fair  exchange  is  no  robbery  they  feel 

that  they  should  not  be  subjected  to  petty  annoyances  in 

getting  what  they  have  already  earned.  They  object 
to  standing  in  line  like  paupers  at  a  soup  kitchen  for 
long  and  weary  minutes  after  working  hours,  and  often 

in  the  cold  or  rain,  to  get  what  belongs  to  them. 
Some  shops  are  finding  that  careful  attention  to  this 

one  detail  has  proved  an  excellent  tonic  in  the  matter 

of  getting  cooperation  and  loyalty.  This  human  touch 

added  to  the  cost  system  does  much  to  make  men  forget 

other  annoyances.  One  large  concern  devised  a  plan 
which  divides  the  shop  into  groups  of  suitable  size  and 

pays  off  each  group  in  its  own  department  and  on  the 

company's  time  without  fuss  or  bother  or  subjecting 
men  to  humiliating  experiences.  This  firm  insists  on  its 

paymasters  being  really  human  and  not  handing  out  the 

pay  envelopes  as  though  they  were  meant  to  be  thrown 
to  the  lions  in  the  zoo. 

Other  little  human  touches  to  take  care  of  emer- 

gencies that  arise,  even  in  workmen's  families,  do  much 
to  create  a  bond  of  sympathy  between  the  men  and  the 

management.  Little  accommodations  that  may  even  jar 

the  workings  of  an  iron-clad  system  occasionally  often 

pay  big  dividends  in  good-will  and  real  cooperation 
and  loyalty. 

Business  needs  good  advice  regarding  the  dealings 

with  labor  in  these  days  of  readjustment.  But  it  wants 

to  be  very  sure  of  its  advisers  and  the  brand  on  the 

medicine  bottle.  Patronizers  or  paternalism  is  not 

wanted — just  plain,  sensible  personal  relations,  remem- 
bering that  both  sides  are  human,  both  sides  liable  to 

error  and  that  all  the  brains  are  not  in  the  office  or 

even  in  the  planning  department. 

Putting  oneself  in  the  other  fellow's  place,  remember- 
ing that  autocracy  is  not  in  style  these  days,  that  even 

its  great  exponent's  (W.  Hohenzollern)  moustache  is  no 
longer  turned  upward,  and  that  the  shop  which  can  ob- 

tain and  utilize  all  the  brains  in  its  employ  has  every 

advantage  over  the  rest,  all  point  to  the  bigger  problems 

of  the  present-day  manager. 

Beware  of  the  quack  doctor  of  any  school,  no  matter 

how  long  he  may  have  had  his  shingle  swaying  to  the 

breeze.  Consult  the  best  specialists  and  don't  swallow 
any  medicine  in  the  dark.  The  best  tonic  is  common 

sense,  even  though  we  need  some  one  of  broad  vision  to 

show  us  the  way  to  use  it. 



March  13,  1919 Make  Reconstruction  Real  Construction 509 

History  of  the  Aberdeen  Ordnance 

Proving  Ground — II By  major  f.  p.  lindh 

The  second  installment  of  this  history  tells  of  some  of  the  hard- 
ships of  the  early  days  of  construction  and  the  struggles  that 

were  made  to  overcome  the  difficulties.  The  organization  adopted 
to  handle  the  proving  ground  is  described  and  some  of  the 
achievements  of  the  various  departments  are  recounted. 

THE  taking  
over 

of  35,000  acres  of 

land  naturally  in- 
volved so  many  differ- 

ences of  opinion  be- 
tween the  owners  and 

the  government  that 
a  commission  of  four 
disinterested  men  was 

appointed  to  handle 
the  various  appraisal 

problems  which  in- 
cluded ever  y  t  h  i  n  g 

from  the  value  of 

swamp  land  to  the 
losses  entailed  by  the 
stoppage  of  hunting 

privileges.  Eventual- 
ly about  three  and  a 

half  million  dollars 

were  spent  in  acquir- 
ing the  reservation 

and  a  three  -mile 

right-of-way  for  a 
railroad  to  connect 

with  the  Pennsy
lvania 

 
"'""'^  '-^  '^• 

at  Aberdeen.  It  was  discovered  that  only  a  few  of  the 
existing  buildings  could  be  used  as  most  of  them  were 
in  dangerous  positions.  This  simplified  the  general  plan 
somewhat  as  it  meant  starting  from  the  bottom  without 
any  piecing  and  fitting.  Plans  for  the  structures  that 
were  most  needed  were  obtained  from  the  quartermaster 

and  medical  corps,  and  also  from  arsenals  and  manufac- 
turers, and  construction  was  begun  as  soon  as  the  neces- 

sary surveys  were  completed. 
As  most  of  the  large  contracting  firms  of  the  country 

had  their  hands  full  with  other  government  work  it  was 
decided  to  give  the  contract  for  construction  to  a  local 
firm  that  was  familiar  with  the  conditions.  This  firm 
worked  under  a  contract  based  on  the  sliding  profit 
scale  used  in  the  quartermaster  corps  and  its  operations 
were  supervised  first  by  Major  W.  R.  King  and  later 
by  Major  A.  B.  Roberts.  The  conditions  under  which 
the  contract  was  carried  on  were  difficult  in  the  ex- 

treme. The  laborers  employed  by  the  contractor  had 
to  commute  from  Baltimore  while  the  civilian  employees 
of  the  proving  ground  traveled  from  Havre  de  Grace. 
The  trains  were  always  overcrowded  and  generally  at 
least  an  hour  late  due  to  the  severe  winter  weather. 
The  range  observers  who  worked  down  the  bay  snent 

most  of  their  time  get- 
ting to  and  from  their 

posts  and  obtained  on 
the  average  about  six 

hours  sleep.  The  of- 
ficers at  first  slept  on 

desks  in  the  flimsy  of- 
fice building  as  the 

quarters  had  neither 
light,  heat  nor  water. 
When  the  power 

house  was  put  in  op- 
eration condi  t  i  0  n  s 

were  hardly  improved 
because  the  water 

pipes  were  in  a  chron- ic frozen  state.  A 

story  widely  circu- 
lated was  to  the  effect 

that  an  officer  awoke 
one  morning  to  find 
his  room  unusually 

warm ;  delighted  at 
this  and  curious  as  to 

the  reason  he  discov- "'^^■'^^"^^  ered    that    the    water 
which  he  had  left  running  the  night  before  had 
spread  over  the  floor  and  filled  up  the  gaping  cracks  with 
solid  ice  which  shut  out  the  wintry  breezes. 

When  spring  came,  the  thermometer  rose  and  the  ice 
melted  but  this  only  meant  a  different  kind  of  trouble. 
The  latter  was  in  the  form  of  a  mud  developed  by  the 
prolonged  thaw  of  the  heavy  snow,  which  was  bottom- 

less, glue-like  and  apparently  permanently  wet.  No 
vehicle  could  be  moved  except  a  tractor.  Horses  and 
mules  were  stuck  frequently  even  on  the  main  street  of 
the  camp  and  in  one  instance  a  mule  got  in  so  deep  that 
he  had  to  be  shot.  Men  fared  little  better  and  some  re- 

quired the  aid  of  a  team  of  horses  to  extricate  them- 
selves. The  only  casualties  during  this  condition  were 

those  suffered  by  official  dignity. 

By  April  as  the  camp  began  to  take  shape  and  per- 
manent structures  were  considered  the  gloom  was  some- 

what lifted.  The  hospital,  many  barracks  and  a  few  of- 
fice and  stores  buildings  were  in  use  and  four  ranges 

were  in  operation  for  different  types  of  firing.  A  frame 
power  house  supplied  water  and  electricity  for  the  camp, 

and  an  officers'  mess  and  a  post  exchange  were  in  full 
swing.  The  roads  became  passable  and  the  railroad  con- 

nection, to  Aberdeen  was  open  for  traffic.     Up  to  this 
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THE    FIRST    CASUALTY 

time  construction  had  been  hampered  by  the  neces- 
sity of  providing  for  immediate  needs  before  commenc- 
ing permanent  accommodations.  Now,  however,  condi- 

tions had  reached  a  stage  where  it  was  possible  to  start 
a  brick  storehouse  and  an  instrument  building.  At  first 
only  the  lighter  guns 
were  used  at  Aber- 

deen because  of  their 
relative  mobility,  the 
larger  ones  being  left 
at  Sandy  Hook.  Range 
firing  began  with  the 
2.95  in.  mountain  gun 

but  the  danger  to  ob- 
servers of  other  firing 

and   the   difficulty   of 
spotting  the  shots  in 
the  snow  and  under- 

brush necessitated  a  change  to  the  old  practice  of  firing 
over  water.  A  fine  residence  about  three  miles 
from  the  main  battery  and  situated  on  the  shore  line 
was  chosen  as  a  headquarters  and  connected  by 
telephone  with  four  range  towers  which  were  located  by 
surveying  across  the  ice.  As  the  only  transportation 
was  by  mule  team  the  firing  was  carried  on  under 
great  hardships  but  sufficient  work  was  done  by  the  end 
of  March  on  the  75  mm.  Bethlehem  and  4.7  in.  guns  to 
provide  the  requisite  data  for  range  tables  which  were 
urgently  needed  by  the  artillery. 

One  of  the  greatest  difficulties  encountered  in  early 

proof  work  at  Aberdeen  was  the  lack  of  suitable  chron- 
ographs or  velocity  instruments.  The  standard  type 

which  had  been  in  use  everywhere  for  years  took  too 
long  to  complete  and  the  supply  was  totally  inadequate. 
As  a  result  it  was  decided  to  devise  a  new  instrument 
and  the  problem  was  turned  over  to  Captain  A.  L. 
Loomis  who,  with  the  aid  of  Dr.  Klopsteg  of  the  Bu- 

reau of  Standards,  carried  through  researches  and  ex- 
periments which  resulted  in  the  Aberdeen  Chronograph. 

This  instrument  was  developed  in  a  surprisingly  short 
time  and  its  design  and  immediate  successful  installa- 

tion on  a  large  scale  at  Aberdeen  must  be  rated  as  a 
notable  achievement. 

The  trench  warfare  range  was  a  particularly  inter- 
esting project  because  of  the  new  type  of  weapon  and 

the  lack  of  precedent  in  the  Ordnance  Department  for  its 
use  and  testing.  The  guns  tested  here  varied  from 

the  Stokes  mortars  and  the  8-in.  Livens  projectors  which 

A  WING  OF  THE   HOSPITAL 

are  simply  gas  pipes  closed  at  one  end,  to  the  11  in.  Sut- 
ton mortar  which  is  an  original  and  clever  English 

weapon  with  a  range  of  4,000  yd.  Rifle  grenades  were 
also  tested  in  large  quantities. 

In  May  and  June  the  5  and  6  inch  and  the  anti-air- 
craft guns  were  sent  dovni  from  Sandy  Hook  and  at 

about  the  same  time  the  first  of  the  new  model  75's 
arrived  for  exhaustive  tests.  The  English  system  of 
mirror  position  finders  for  the  accurate  location  of 
shrapnel  bursts  high  in  the  air  was  installed  and  with 
this  apparatus  the  first  accurate  range  firing  of  anti- 

aircraft guns  in  the  United  States  was  performed. 
The  administration  of  the  Aberdeen  Proving  Ground 

was  conducted  by  a  staff  of  officers  commanded  by  Col- 
onel William  A.  Phillips,  a  regular  army  man  with  a 

long  service  record  and  a  reputation  as  an  expert  on 
explosives.  Six  departments  were  formed  called  Ad- 

ministration,   Construction,    Proof,   Military,    Property 
and  Service,  each  un- 

der a  major  who  di- 
vided his  work  into 

sections  headed  by 

captains  or  majors. 
Civilians  were  em- 

ployed for  advisory 
and  special  duties  but 
the  control  was  entire- 

ly in  the  hands  of  of- 
ficers. On  Christmas, 

1917,  the  operating 
staff  included  some 

two  score  officers  but  by  April  this  number  had  grown 
to  120  and  to  over  300  at  the  time  of  the  armistice. 

There  were  1,130  enlisted  men  in  April  and  4,800  in 
November,  while  the  civilian  staff  grew  from  650  to  900. 
As  far  as  possible  the  work  was  done  by  the  enlisted 
men  to  maintain  the  military  character  of  the  post 
and  they  did  everything  from  truck  driving  and  farming 
to  army  paper  work.  Many  of  the  civilians  among  whom 
were  stenographers,  machinists,  electricians  and  clerks, 
came  from  Sandy  Hook  where  they  had  had  previous  ex- 

perience in  ordnance  testing  work  and  the  first  enlisted 
men  were  drawn  from  the  same  source.  Later  demands 

of  course  were  far  in  excess  of  the  capacity  of  this  sup- 
ply and  the  second  large  contingent  was  taken  from 

organizations  recruited  by  voluntary  enlistment  to  es- 
tablish ordnance  bases  overseas  but  which  were  dis- 
banded after  changes  in  plans  had  postponed  these 

projects.    Most  of  the  later  recruits  came  from  among 

A   COMMON    OCCURRENCE    ON   MAIN    STREET    IN    SPRING 
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men  rejected  at  the  large  camps  for  overseas  duty. 
The  post  band,  the  Y.  M.  C.  A.  hut  and  the  post  ex- 

change did  their, best  to  brighten  the  rather  arduous 
duties  of  the  men.  A  weekly  newspaper  called  the 

"Rapid  Fire"  was  started  and  proved  a  success. 
The  hospital  has  been  one  of  the  most  indispensable 

features  of  the  proving  ground  as 
the  severe  weather  of  the  first  winter 
and  the  hazardous  nature  of  the 

work  made  sickness  and  injury  fre- 
quent. About  400  patients  a  month 

were  admitted  when  the  work  was  in 

full  swing  and  the  present  capacity 
is  225.  The  present  buildings  of  the 
post  are  arranged  in  ten  groups;  the 
headquarters  group  composed  of  the 
barracks,  hospital  and  office  build- 

ings; the  officers'  quarters  group  on 
Plum  Point;  the  utilities  group  con- 

taining the  power  house,  instrument 
building,  machine  shop;  the  main 
battery  group  of  ammunition  and  artillery  repair 
sheds,  chronograph  buildings  and  powder  magazines; 
the  group  of  civilian  barracks  at  the  head  of 

Swan  Creek,  the  aviation  field,  trench  warfare,  detonat- 
ing and  water  ranges  and  the  village  of  Old  Baltimore 

near  the  bombing  field.  In  addition  to  these  there  are 
sixty  houses  in  process  of  erection  at  Aberdeen  to  be 
rented  or  sold  to  permanent  Ordnance  employees. 

The  water  supply  of  1,000,000  gallons  per  day  is 
drawn  by  air  lift  from  wells  dug  on  the  reservation 
and  stored  in  a  large  reservoir  and  several  tanks.  The 
normal  pressure  is  50  lb.  which  can  be  doubled  in  case 
of  fire.  The  quarters  and  offices  are  supplied  with  all 
modern  conveniences,  including  hot  water.  The  central 
buildings  are  supplied  with  steam  heat  and  electric 
light  from  the  power  plant  but  the  outlying  ones  are 
independently  supplied.  Most  of  the  power  will  be  used 
by  the  machine  shop  which  is  equipped  with  heavy 
cranes  for  handling  the  big  guns.  A  large  plant  has 
been  erected  to  take  care  of  the  sewage  disposal. 

There  are  now  about  30  miles  of  railroad  on  the 

reservation   with  two  freight  yards   and   a  connection 

TO   ELIMINATE 
ABERDEEN 

with  the  Pennsylvania  main  line.  The  rolling  stock 
consists  of  10  locomotives  and  25  cars,  some  of  which, 
notably  the  "General  Rodman"  locomotive,  came  from 
Sandy  Hook.  The  post  has  its  own  telegraph  office, 
post  office,  railroad  station  and  telephone  exchange,  all 
operated  by  enlisted  men  or  department  employees. 

The  garage  has  been  one  of  the  most 
useful  and  at  the  same  time  most  ma- 

ligned institutions  on  the  grounds. 
Before  the  railroad  was  built  its 

automobiles  provided  the  one  prac- 
ticable means  of  transportation  to 

the  outside  world  as  well  as  to  the 

outlying  activities,  and  even  after 
trains  were  in  operation  there  were 
more  calls  for  cars  than  could  be  an- 

swered. Operation  of  the  cars  twen- 
ty hours  a  day  through  real  mud  over 

country  roads  resulted  in  constant 
need  for  repairs,  while  the  complete 

lack  of  facilities  and  the  inex- 
perienced personnel  rendered  repairs  difficult.  Conse- 

quently, a  proving  ground  car  could  usually  be  told 
afar  by  its  dilapidated  appearance,  its  missing  cylinders 
or  its  absence  of  lights.  Nevertheless  any  kind  of  car 
was  a  hundred  times  better  than  walking  four  miles 
to  Aberdeen  in  the  spring  of  1918  as  many  an  enlisted 
man  will  testify.  Besides  for  a  major  a  real  car  was 
forthcoming  on  request.  Vigorous  criticism  would  be 

lavished  on  the  garage  when  an  officer  arrived  at  Aber- 
deen at  4:30  a.m.  Monday  morning  after  a  week-end 

trip  to  find  no  car  available,  and  two  hours  to  wait  or 
four  miles  to  walk. 

In  addition  to  its  passenger  cars  the  garage  main- 
tained an  extensive  truck  service,  operating  truck  trains 

to  Baltimore,  Philadelphia  and  New  York  to  obtain  sup- 
plies for  the  quartermaster  or  the  post  exchange  and 

to  convey  Ordnance  materials  to  and  from  factories, 
arsenals  and  points  of  embarkation.  The  drivers  of 
these  vehicles  were  enlisted  men  of  many  types;  a  ho- 

tel owner  whose  chauffeur  took  him  about  in  his  own 
car  when  he  was  on  furlough,  a  New  York  taxi  driver, 
a  racing  chauffeur,   and   farmer   boys   who   had   never 
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driven  a  car  before.  The  moat  interesting  feature  of  the 
garage  work  has  been  the  operation  of  powerful  tractors 
in  hauling  guns  about  and  in  extricating  trucks  from 
mud  holes.  It  is  remarkable  to  see  the  ease  and  rapidity 
with  which  a  small  tractor  can  come  up  to  a  big  truck, 
pivot  about,  hitch  up  with  a  chain  and  start  off  with 
the  truck,  however  deeply  the  latter  may  be  imbedded  in 
mud.  At  present  the  garage  operates  about  70  touring 
cars  and  80  trucks. 

The  Quartermaster  Department  does  a  large  business 
at  Aberdeen.  In  addition  to  supplying  all  the  enlisted 
personnel  with  food,  clothing  and  pay,  and  performing 
other  routine  duties,  it  has  carried  on  extensive  farm- 

ing operations  on  the  quieter  portions  of  the  ranges. 
Many  fields  were  planted  with  winter  wheat  by  the 
farmers  in  the  fall  of  1917  and  many  other  fields  were 
sown  by  soldiers  in  the  spring  of  1918.  Some  1400 
tons  of  hay  and  straw  and  2,000  bushels  of  wheat  were 
harvested  on  the  reservation  up  to  July,  1918.  In  ad- 

dition plentiful  fruit  crops  were  gathered,  notably  sev- 

eral thousand  baskets  of  peaches  from  Poole's  Island. 
These  crops  were  either  used  on  the  post  r~  sold  in 
Baltimore  markets  for  the  benefit  of  the  Government. 
Over  1100  tons  of  hay  and  straw  and  700  tons  of  grain 
were  used  by  livestock  on  the  post  during  the  year 
of  1918 

Forestry  and  game  pre.servation  agencies  have  been 
considered,  but  little  work  has  been  done  in  these  lines 
as  yet.  No  hunting  is  allowed  on  the  re.servation  and  it 

is  hoped  that  the  proving  ground  will  form  a  very 
valuable  game  preserve  since  peace  time  firing  will  not 
disturb  wild  life  to  any  great  extent.  The  fishing  in- 

dustry in  the  Bay  is  somewhat  interfered  with  by  the 
maintenance  of  a  restricted  area  along  the  western  .shore 
of  the  Bay,  where  the  firing  is  done,  and  by  the  killing  of 
fish  owing  to  the  bursting  of  high  explosive  shell  on  the 
water,  but  these  interferences  will  largely  diminish 
under  peace  conditions.  Fortunately  the  deep  water 

channel  for  shipping  is  very '  near  the  eastern  .shore 
of  the  Bay  and  the  western  portion  of  the  Bay  is 
shallow,  so  that  commercial  shipping  is  not  affected. 

In  July,  1918,  the  proof  work,  or  actual  firing  at  the 
proving  ground  took  a  sudden  spurt  so  that  over  50,000 
rounds  were  fired  that  month,  and  consequently  a  larger 
number  of  firing  officers  was  required.  In  recognition 
of  the  great  volume  of  firing  that  was  to  be  done  and  of 
the  necessity  for  its  rapid  conduction,  the  Ordnance 
Department  had  started  several  other  proving  grounds 
to  perform  routine  work  of  powder  testing  and  of  proof 
firing  guns  for  acceptance,  leaving  the  experimental 
work  and  the  major  caliber  guns  to  Aberdeen.  In  this 
way  all  powder  tests  for  the  75  mm.  gun  were  actually 

performed  by  Carney's  Point  Proving  Ground  which  is 
adjacent  to  the  Du  Pont  Powder  Co.'s  works.  The  de- 

velopment of  gas  warfare  was  done  at  Lakehurst,  and 
the  proof  firing  of  75  mm.,  4.7  and  155  mm.  guns  and 
howitzers  was  largely  performed  at  the  Savannah,  Scit- 
uate  and  Erie  Proving  Grounds.  Most  of  these  new 
firing  grounds  were  late  in  starting  and  many  officers 
whose  experience  at  Aberdeen  rendered  them  particu- 

larly valuable  to  the  new  posts  were  transferred  there. 
In  addition  to  these  calls  for  more  officers,  the  A.E.F. 

required  some  for  duty  overseas,  as  the  practical  knowl- 
edge of  an  Aberdeen  proof  officer  was  highly  valued  in 

France.  These  demands  for  commissioned  personnel 
were  met  at  Aberdeen  by  the  Ordnance  School,  which 
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received  enlisted  men  as  candidates  from  many  Ord- 

nance posts,  gave  them  three  months'  intensive  training 
and  commissioned  them  as  second  lieutenants.  Over 
150  officers  were  so  commissioned  during  the  war. 

A  Railway  Artillery  School  which,  like  the  Ordnance 
School,  had  first  existed  at  Sandy  Hook,  was  trans- 

ferred to  Aberdeen  when  the  railway  guns  began  to 
arrive  there.  In  this  school  selected  enlisted  men  were 
trained  in  the  care  and  handling  of  heavy  guns  and  then 

sent  overseas  as  repair  units.  Seventy-five  men  went 
overseas  from  the  school  in  three  batches. 

Second  Lieut.  Arthur  Liftman  has  left  the  service. 
His  home  is  in  Richmond,  Mo. 

*  *     * 

Capt.  H.  C.  Lea  has  been  discharged.  He  was 
formerly   employed   as    an    engineer   by   the    Municipal 
Authorities  at  Aspinwall,  Penn. 

*  *     « 

Capt.  Chas.  F.  Derby,  who  was  commissioned  in 
December,    1917,    has   left    the   service.      He   attended 
Drexel  Institute  and  is  a  civil  engineer. 

*  *     * 

Lieut.-Col.  George  J.  Siedler  has  been  discharged. 
He    is   a    graduate   of    Princeton    University    and   was 
formerly  employed  by  the  Vim  Motor  Truck  Co. 

*  *     * 

Second  Lieut.  James  P.  Williams,  who  was  formerly 
employed  by  the  Southern  Millwork  Co.,  Orlando, 
Florida,  has  been  discharged.     He  is  a  civil  engineer 
and  a  graduate  of  Yale  University. 

*  *     * 

First  Lieut.  Stanley  L.  Richter,  who  was  commis- 
sioned from  Plattsburg  in  November,  1917,  has  left 

the  service.  He  is  a  graduate  of  Columbia  University 
and  practices  law  in  New  York  City. 

*  *     * 

First  Lieut.  Karl  M.  Knapp,  who  was  commissioned 
in  December,  1917,  has  left  the  service.  He  attended 
Valpariso  University  and  was  formerly  employed  by 
the   Haynes    Stellite   Co.,   Kokomo,    Ind. 

*  *     * 

Lieut.-Col.  Henry  O.  Bernhardt,  who  was  commis- 
sioned in  January,  1918,  has  left  the  service.  His  home 

is  in  Ypsilanti,  Mich.,  and  he  was  formerly  employed 
by  Harroun  Motor  Corporation,  Hayne,  Mich. 

*  *     * 

Maj.  0.  K.  Wright,  who  was  commissioned  from  Fort 
Snelling  Training  Camp  in  August,  1917,  as  First 
Lieutenant,  has  baen  discharged.  He  was  formerly 
employed  by  M.  K.  Shafer  &  Co.,  Omaha,  Neb. 

*  *     » 

First  Lieut.  James  C.  Patterson  has  left  the  service. 
He  is  a  mechanical  engineer  and  a  graduate  of  the 
University  of  Pennsylvania.  He  was  formerly  employed 
by  the  Standard  Cotton  Co.,  Philadelphia.  Penn. 

Second  Lieut.  Chauncey  McC.  Ogden  has  been  dis- 
charged. He  enlisted  in  March,  1918,  and  is  a  graduate 

of  Colgate  University.  He  was  formerly  employed  by 
the   Firestone  Tire  and   Rubber   Co.,   Akron,   Ohio. 

*  *     * 

Capt.  Harold  A.  Brooks,  who,  before  entering  the 
liervice,  was  employed  by  the  Potomac  Electric  Power 
Co.,  has  been  discharged.  He  is  an  electrical  engineer 
and  a  graduate  of  the  University  of  Sydney,  Australia. 

*  *     * 

Capt.  Charles  E.  McQuigg  has  left  the  service.  He 
is  a  mining  engineer  and  a  graduate  of  Ohio  State 
University.  Before  entering  the  service  he  was  asso- 

ciate professor  of  metallurgy,  Pennsylvania  State  Col- lege. 

*  *     * 

Capt.  Harry  H.  Sherman  of  Milford,  Mass.,  has  been 
discharged.  He  is  a  mechanical  engineer  and  a  gradu- 

ate of  Worcester  Polytechnic  Institute.  He  was  for- 
merly employed  by  the  Webb  Granite  Co.,  Milford, 

Conn. 
*  *     * 

Capt.  Harold  P.  Hobart,  who  was  commissioned  in 
November,  1917,  has  been  discharged.  He  is  a  graduate 
of  Yale  and  a  mechanical  engineer.  He  was  formerly 
employed  by  Macintosh,  Hemphill  &  Co.,  Pittsburgh. 
Penn. 

»     *     * 

First  Lieut.  George  M.  Humphreys  has  been  dis- 

charged after  nearly  sixteen  months'  service.  He  is  a 
graduate  of  Yale  and  has  been  employed  by  the  Cleve- 

land   Hardware    Co.,    Cleveland,    Ohio,    as    production 
engineer. *  *     * 

Capt.  John  J.  Ehrhardt,  who  was  formerly  employed 

by  the  Allied  Sugar  Machinery  Corporation,  120  Broad- 
way, New  York  City,  has  been  discharged.  He  is  a 

mechanical  engineer  and  a  graduate  of  Stevens  Institute 
of  Technology. 

*  *     * 

Capt.  Edward  F.  Randolph,  who  was  commissioned 
in  November,  1917,  has  been  discharged.  He  is  a 
graduate  of  Stevens  Institute  of  Technology  and  was 
formerly  employed  by  the  General  Electric  Co.  His 
home  is  in  Glenridge,  N.  J. 

*  *     » 

Capt.  Joseph  C.  Andrews,  recently  discharged,  en- 
tered the  service  as  First  Lieutenant  in  November, 

1917.  He  is  a  Cornell  graduate  and  a  chemical  engineer 
and  was  formerly  employed  by  the  American  Hardware 
Corporation,  New  Britain,  Conn. 

»     *     » 

First  Lieut.  Walter  H.  Schleck  recently  discharged, 
was  commissioned  from  Fort  Sheridan  Training 

Camp.  He  is  a  graduate  of  the  University  of 
Wisconsin  and  has  specialized  in  factory  accounting. 
He  was  formerly  employed  by  the  Fountain  Specialty 
Co.,  Grand  Haven,  Mich.  His  home  address  is  706 
Monroe  Ave.,  South  Milwaukee,  Wis. 
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Capt.  Frank  Brookfield,  recently  discharged,  was 

formerly  with  the  Brookfield  Glass   Co.,  2  Rector  St., 
New  York  City.     He  is  a  graduate  of  Yale. 

*  *     * 

Maj.  William  S.  Conant,  who  was  commissioned  as 
Captain  in  June,  1917,  has  been  discharged.     He  is  a 
consulting  engineer  with  offices  in  Detroit,  Michigan. 

*  *     » 

Second  Lieut.  William  A.  White,  Jr.,  who  was  em- 
ployed by  the  Gamble  Motor  Car  Company,  Toledo, 

before  enlisting  a  year  ago,  has  been  discharged. 
*  *     * 

First  Lieut.  George  W.  Fowler  has  been  discharged. 
Before  being  commissioned  in  January,  1918,  he  was 
employed  by  Evans  &  Howard  Fire  Brick  Co.,  St.  Louis, 
Mo.  *     *    * 

First  Lieut.  Rudolph  H.  Fox,  who  was  commissioned 
in  August,  1917,  has  left  the  service.  He  is  a  graduate 
of  the   Massachusetts   Institute  of   Technology   and   is 
a  mechanical  engineer. 

*  *     * 

First  Lieut.  Sidney  Coolidge,  Jr.,  has  left  the  service. 
He  is  a  graduate  of  Harvard  University  and  was  em- 

ployed by  the   Union   Tool   Co.,   Torrance,   Calif.     His 
home  is  Concord,  Mass. 

*  *     * 

Capt.    George    E.    Brown,    recently   discharged,   was 
formerly  employed  by  the  Aluminum  Co.  of  America. 
He  is  a  graduate  of  Yale  and  was  commissioned  First 

'    Lieutenant  in  August,   1917. 4f        *        * 

Capt.  Mark  H.  Robinson,  who  was  employed  by  Eaton, 
Crane  and  Pike,  Pittsfield,  Mass.,  before  entering  the 
service,   has   been   discharged.      He   was   commissioned 
First  Lieutenant  in  August,  1917. 

*  *     * 

First  Lieut.  Philip  J.  Degnon,  who  was  formerly 
employed  by  the  Rowe  Co.,  Plantsville,  Conn.,  and  was 
commissioned   in  January,   1918,  has  been  discharged. 
He  is  a  graduate  of  Manhattan  College. 

*  *     * 

First  Lieut.  Harry  D.  Balsinger,  recently  discharged, 
was  formerly  employed  by  the  American  Steel  Foundry, 

Sharon,  Penn.,  as  production  engineer.  He  is  a  gradu- 
ate of  Carnegie  Institute  of  Technology. 

*  *     * 

Capt.  Herman  L.  Wittstein,  who  entered  the  service 
as  a  First  Lieutenant  in  June,  1917,  has  been  dis- 

charged.     He   was    formerly    Works    Manager    of    the 
Standard  Fuze  Corporation,  Paulsboro,  N.  J. 

*  *     * 

Second  Lieut.  Herbert  L.  Greiner,  who  entered  the 
.service  in  November,  1917,  has  been  discharged.  He 
attended  Drexel  Institute  and  was  formerly  employed 
by  Niles-Bement-Pond  Co.,  as  machine  designer. *  *     * 

Capt.  Samuel  W.  Forder,  lately  discharged,  was  com- 
missioned in  June,  1917.  He  is  a  graduate  of  Washing- 

ton University  and  a  chemical  engineer.  He  has  been 
doing  consulting  work  with  offices  at  St.  Louis,  Mo. 

First  Lieut.  Gordon  B.  Ellicott,  who  was  commis- 
sioned in  August,  1917,  has  been  discharged.  He  is  a 

graduate  of  Williams  College  and  a  textile  engineer. 
He  was  formerly  employed  by  Cheney  Bros.,  South 
Manchester,  Conn. 

*  *     * 

First  Lieut.  Carl  A.  Kuhr,  commissioned  in  January, 
1918,  has  been  discharged.  He  has  been  connected  for 
many  years  with  the  automobile  business,  particularly 
the  racing  end  of  it.  His  home  address  is  3400  Bishop 
St.,  Cincinnati,  Ohio. *  »     * 

Second  Lieut.  Glenn  A.  Hammon,  who  has  been  dis- 

charged after  eleven  months'  service,  is  a  mechanical 
engineer  and  a  graduate  of  Stanford  University.  He 
was  formerly  employed  by  the  Hammon  Engineering 
Co.,  San  Francisco,  Calif. 

*  »     * 

Capt.  Stuart  Thomson,  who  was  commissioned  as 
First  Lieutenant  in  December,  1917,  has  left  the  service. 
He  is  a  chemical  engineer  and  a  graduate  of  Harvard 
University.  He  had  been  employed  by  the  General 
Electric  Co.,   Schenectady,   N.  Y. 

*  *     * 

Capt.  E.  R.  Baird,  who  entered  the  service  as  Second 
Lieutenant  in  August,  1917,  has  been  discharged,  and 
will  return  to  the  Union  Gas  and  Electric  Co.,  Cin- 

cinnati, Ohio,  by  whom  he  was  formerly  employed.  He 
graduated  from  Yale  as  an  electrical  engineer. 

*  *     * 

First  Lieut.  John  W.  Elmes  of  Brooklyn,  N.  Y.,  was 
discharged  on  Feb.  20.  He  is  a  graduate  of  New  York 

University  and  has  had  many  years'  experience  in  the 
New  York  National  Guard,  before  entering  the  Federal 
service.    He  is  a  member  of  the  New  York  Bar. 

*  *     * 

First  Lieut.  William  S.  Doscher  has  been  discharged 

after  sixteen  months'  service.  He  served  nearly  twenty 
years  in  the  New  York  National  Guard,  and  was  with 
the  American  Express  Co.,  65  Broadway,  New  York 
City,  before  he  was  commissioned  in  the  Ordnance 
Department. *  *     * 

L.  S.  Gatter,  who  as  a  First  Lieutenant,  was  head  of 
the  Planning  Section  of  the  Inspection  Division,  Ord- 

nance Department,  U.  S.  A.,  for  over  a  year  in  Wash- 
ington, announces  that  he  has  become  associated  with 

William  0.  Badger,  Jr.,  in  the  practice  of  law  at  100 
William  St.,  New  York  City. 

*  *     *  ' Two  former  employees  of  the  General  Electric  Co. 
at  the  Pittsfield,  Mass.,  works  were  recently  discharged. 

They  are  Capt.  Irvin  P.  Thompson,  who  was  commis- 
sioned in  February,  1918,  and  First  Lieut.  Elihu  G. 

Sibley,  who  was  commissioned  in  June,  1918.  Captain 
Thompson  is  an  electrical  engineer  and  a  graduate  of 
Pennsylvania  State  College,  while  Lieutenant  Sibley 
is  a  mechanical  engineer  and  was  graduated  from  the 

University  of  Michigan. 



March  13,  1919 Make  Reconstruction  Real  Construction 515 

SHOP  EQUIPMENT  NEWS Edited  by 

Stanley  M.  Banfietd 

Kent  Bar-Stock  Racks 
The  Kent  Machine  Co.,  Kent,  Ohio,  has  just  placed 

on  the  market  two  types  of  bar-stock  racks.  Fig.  1 
shows  the  unit  for  long  stock,  while  Fig.  2  shows  the 
unit  for  short  lengths.  Referring  to  Fig.  1  the  arms  for 
long  stock  are  made  in  single  sectional  units  which  may 
be  spaced  any  distance  apart  to  accommodate  the  length 
of  stock  to  be  held.  Each  one  of  these  units  is  made 
up  of  a  number  of  interlocking  sections  so  that  any 
number  of  arms  and  any  height  of  unit  may  be  easily 
obtained.  The  base  is  heavy  and  projects  out  beyond 
the  longest  arm,  thus  giving  stability  and  keeping  the 
center  of  gravity  of  the  load  within  the  area  of  footing. 
It  will  also  be  noticed  that  the  base  is  provided  with  a 
projection  at  the  outer  end  in  order  that  it  may  also 
be  used  for  holding  stock.  The  spacing  of  the  arms 
is  varied  by  using  interlocking  space  collars  and  large 
spaces  may  be  obtained  for  light  bulky  material,  such 
as  tubing.  All  arms  and  spacing  collars  interlock  with 

the  base  and  no  set  screws  or  holding  devices  are  re- 
quired in  the  assembly.    The  holes  in  the  sectional  pieces 

are  bored  to  fit  the  vertical  spindle  and  the  interlocking 
devices  are  fitted  so  that  there  is  practically  no  lost 
motion.  With  the  combination  of  adjustable  spacers 
and  arms  furnished,  practically  any  rack  size  can  be 
easily  secured. 

Fig.  2  shows  the  three  arm  sectional  interlocking  unit 
complete  in  itself  for  the  storage  of  short  lengths  of 
stock.  The  construction  of  this  unit  is  practically  the 
same  as  the  preceding  one  except  that  the  arms  are 
provided  with  three  resting  points  for  the  stock  instead 
of  one,  in  order  to  conveniently  handle  the  short  lengths. 
Both  types  of  racks  are  constructed  of  cast  iron,  and  it 
is  stated  that  the  arms  are  of  such  strength  as  to 
carry  all  the  material  that  can  be  stored  on  them. 

"Loway"  Sine  Bar 
The  A.  F.  Way  Co.,  Inc.,  Hartford,  Conn.,  has  just 

placed  on  the  market  the  sine  bar  shown  in  the  illus- 
tration. The  material  used  in  the  construction  of  the 

bar  is  all  heat  treated.  It  will  be  noticed  that  the  two 
rolls  on  which  all  measurements  are  made  ;;re  inserted 

FIG.  1  AND  2.   STORAGE  RACK  FOR  LONG  BAR-STOCK  AND  RACK  FOR  SHORT  BAR-STOCK 
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THE   "I.OWAY"   SINE   BAR 

in  two  right  angle  notches  cut  in  the  side  of  the 
sine  bar.  These  rolls  are  held  in  place  by  a  small  coil 
spring  passing  through  the  side  of  the  roll  and  into 
the  sine  bar,  the  ends  being  held  by  small  pins.  This 
construction  is  used  to  prevent  any  distortions  and  to 
keep  the  rolls  in  place  at  all  times.  The  bar  is  provided 
with  three  holes,  by  means  of  which  it  can  be  attached 
to  an  angle  plate.  A  feature  of  the  outfit  is  the  table 
of  vertical  setting  constants,  which  gives  at  a  glance 
the  distance  the  high  end  of  the  bar  must  be  raised  in 
order  to  give  any  desired  angle,  this  distance  generally 
being  secured  by  means  of  size  blocks. 

Presto  Thread  Grinding  Attachment 
The  Presto  Machine  Works,  124  Pearl  St.,  Brooklyn, 

N.  Y.,  is  now  marketing  the  thread  grinding  attach- 
ment shown  in  the  illustration.  The  device  is  intended 

to  be  attached  to  a  bench  lathe  and  its  range  on  external 
work  is  up  to  6  in.  outside  diameter  and  on  interna! 
work  up  to  4  in.  in  diameter. 

It  is  a  development  of  the  ma- 
chine shown  on  page  267,  Vol. 

47.  The  attachment  is  so  ar- 

ranged that  the  wheel  is  per- 
manently located  with  rela- 

tion to  the  center  line  of  the 
work  and  adjustments  for 
diameter  and  depth  of  cut  do 
not  disturb  the  original  set- 

ting of  the  head.  Fig.  1  shows 
the  machine  performing  a 
grinding  operation,  while  Fig. 
2  shows  the  machine  with  the 

wheel-truing  attachment  in 
place.  The  wheel  is  dressed 
after  being  adjusted  to  the 
helix  angle  and  the  dresser  is 
so  arranged  that  it  can  be 
swung  out  of  the  way  when 
not  in  use.  The  spindle  is 
mounted  in  a  quill  provided 
with  adjustable  bearings,  the 
entire  assembly  of  spindle, 
quill  and  bearings  being  easily 
removed  from  the  machine. 

The  bearings  are  bronze,  tap- 

ered on  the  outside  with  a  cylindrical  hole  for  the 
spindle.  The  thrust  is  taken  care  of  by  a  collar  on  the 
spindle  which  bears  against  a  hardened-i?teel  thrust 
washer,  and  the  construction  is  .such  that  adjustments 
to  take  up  wear  are  easily  made.  All  adjustments  are 
equipped  with  accurately  divided  collar  nuts  to  facilitate 
minute  adju.stmerits  and  a  thorough  lubricating  system 
is  provided. 

Anderson  Bench  Type  Die- 
Forming  Machine 

The  Anderson  Die  Machine  Co.,  Iranistan  Ave.,  near 
Admiral  St.,  Bridgeport,  Conn.,  has  just  placed  on 
the  market  an  improved  form  of  die-forming  machine. 
One  of  the  very  important  features  has  been  the  incor- 

poration of  ball  bearings  on  the  main  spindle.  The 
lever  at  the  front  of  the  machine  for  releasing  the  cutter 
has  been  removed  and  a  drawbar  substituted  allowing 
the  chuck  to  be  tightened  by  means  of  a  wrench.  This 
is  said  to  make  a  very  much  more  rigid  construc- 

tion. In  order  to  hold  the  spindle  while  tightening  or 
loosening  the  drawbar,  a  locking  pin  has  been  provided, 
which  is  held  in  a  suitable  opening  in  a  portion  of  the 
main  frame,  just,  above  the  lower  bearing  at  the  front. 
This  engages  a  hub  forming  part  of  the  spiral  gear 
and  by  inserting  the  plug,  the  spindle  is  held  rigidly. 
The  base  of  the  machine  has  also  been  lengthened  some- 

what in  order  to  secure  a  more  rigid  motor  mounting. 
The  motor  is  set  on  a  block  having  the  under  face  in 
the  form  of  an  inclined  plane  so  that  the  height  or  dis- 

tance from  the  bottom  of  the  motor  to  the  shaft  center 

can  be  readily  adjusted  by  moving  the  motor  up  or  down 
the  plane  as  necessary.  Both  bench  and  floor  type  of 
machines  can  be  furnished.  In  the  floor  type  the  switch 
for  starting  and  stopping  the  motor  is  connected  to 
the  treadle  shown  at  the  right.     A  spring  that  may  be 

KK! 1.     MACHi.NK   PI•:|{l•OR^tI.^■l; 
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seen  at  the  left  end  of  the  treadle  shaft,  serves  to  re- 
turn the  treadle  to  normal  position.  The  switch  is  so 

arranged  that  a  downward  pressure  on  the  treadle  will 
start  the  motor.  The  foot  can  be  removed,  the  treadle 
returning  to  normal  position  and  the  machine  continu- 

ing to  run  until  another  downward  pressure  is  made. 

AXDERSON  BENCH  TYPE  DIE-FORMIXG  MACHINE 
Capacity,  cutters,  ^  to  fe  in.  in  diameter;  thicltness  of  dies 

worl<ed,  IJ  in.:  worlting  surface  of  table,  8  in.  square;  lieight 
from  bench  over  all,  12  in.  ;  main  spindle,  chrome  nickel  steel 
hardened  and  ground  ;  main  spindle  bearing,  S.K.P.  rs.dlal  ball ; 
chuck,  draw  back,  with  maximum  capacity  of  J  in.  ;  weight  of 
bench  type  with  motor,  85  lb.  ;  weight  of  floor  type,  with  motor, 
2i)n  lb. ;  regular  equipment  consists  of  machine  equipped  with 
110  or  220  volt  alternating  current,  60  cycle  single  phase  motor, 
or  110  or  220  volt  diiect  current  motor  with  flexible  cord  attach- 

ment, plug  and  switch,  portable  tool  rack,  one  set  of  12  cutters, 
pivoted   universal  feed  lever  and   necessary  wrenches. 

This  feature  obviates  the  necessity  for  the  operator 
holding  his  foot  on  the  treadle  all  the  time.  All  wiring 
is  on  the  inside  of  the  pedestal  and  is  protected  by 
conduits. 

Arrow  Thread-Lead  Testing  Device 
A  device,  shown  in  Fig.  1,  for  testing  the  lead  of 

thread  gage.s  has  been  constructed  by  the  Arrow  Tool 
Co.,  200  Cannon  St.,  Bridgeport,  Conn.,  primarily  for  the 
purpose  of  testing  the  gages  which  have  formed  a  large 
part  of  their  own  shop  product  and  also  with  the  inten- 

tion of  manufacturing  it  for  the  market  as  soon  as 
business  conditions  warrant. 

The  base  A  of  the  machine  is  of  cast  iron  ribbed 
on  the  under  side  like  a  surface  or  bench  plate,  with  a 
special  large  rib  running  the  full  length  of  the  casting 

under  the  point  where  the  T-slot  for  the  center  sup- 
ports is  afterward  milled. 

The  slideway  B  that  carries  the  measuring  parts  is 
of  mild  steel,  which  after  machining,  is  pack-hardened, 
ground  and  lapped  to  size.  The  slides  C  carrying  the 

gaging  pieces,  and  D,  on  which  is  mounted  the  microm- 
eter measuring  head,  are  carefully  fitted  to  this  slide- 

way  B  and  provided  with  means  of  clamping  them  in 
place. 

FIG.  1.     THKEAD-LEAU  TESTING   DlOVHi; 

The  gaging  pieces  E  and  F  and  the  .spacer  G  are  of 
tool  steel  .1  in.  thick  and  h  in.  wide  and  are  closely 
fitted  to  the  slide  C.  When  they  are  arranged  with 
the  pieces  E  and  F  adjacent  and  the  spacer  G  to  the 
right,  as  shown  in  the  cut,  the  gaging  points  are  -1  in. 
apart.  With  the  spacer  G  between  the  gaging  pieces 
this  distance  is  1  in.  The  advantage  of  this  adjust- 

ment is  obvious,  as  progressive  errors  will  be  more 
readily  apparent  when  the  gage  to  be  measured  is  long 
enough  to  permit  the  wider  spacing. 

To  use  the  device  the  gage  to  be  tested  is  placed 
on  the  centers  and  tightened.  One  of  the  gaging  points 
is  then  brought  into  contact  with  the  gage,  observation 
being  made  against  a  piece  of  white  paper  or  other  re- 

flecting material  laid  on  the  ba.se  of  the  machine. 
After  this  adjustment  is  made  the  slide  C  is  clamped, 

and  the  measuring  spindle  of  the  micrometer  head, 
which  has  been  brought  to  some  predetermined  read- 

ing— say  0.100  in. — is  brought  into  contact  with  the 
raised  hub  on  slide  C,  and  slide  D  is  then  clamped. 
The  micrometer  spindle  is  then  turned  back,  the  fir.st 
gaging  point  is  withdrawn  and  the  second  one  advancsd 
to  contact  with  the  thread.  The  gage  under  te.st  must 
not  be  allowed  to  rotate  on  the  centers.  If  any  error 
exists  it  must  be  met  by  moving  the  slide  C  along  the 
slideway  until  the  second  gaging- point  is  in  contact. 
When  this  is  done  the  variation  from  true  lead  is 
measured  directly  plus  or  minus  with  the  micrometer. 

The  top  surface  of  the  gaging  pieces  are  in  the  same 
plane  as  the  centers  which  support  the  work  to  be 
gaged.  The  points  are  beveled  back  sharply  on  the 
under  side,  so  that  the  contact  is  virtually  a  knife  edge 
and  very  minute  errors  are  easily  detected.  .411  parts 
of  the  device  are  made  with  the  utmost  care,  every 
essential  part  being  lapped  with  the  same  degree  of 
precision  that  is  accorded  to  gage  work. 

Fig.   2   shows   a  peculiar   light   effect,    advantage   of 
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which  may  be  taken  in  testing  the  gaging  points  of  the 
machine.  In  this  figure  W  is  a  gage,  sometimes  known 

in  shop  parlance  as  a  "rat  trap,"  which  is  used  for 
setting  a  threading  tool  to  do  accurate  work.  While 
many  of  these  gages  are  round,  this  particular  one  is 
square,  and  as  shown  in  the  cut  is  mounted  on  an  arbor 
on  the  centers  of  the  lead  tester  and  set  square  with 
the  base.  F  is  one  of  the  gaging  points  turned  bottom 
side  up. 

Attention  is  called  to  the  five  bands  of  light  and 
shade  radiating  from  the  center,  which  are  caused  by 
the  reflection  of  the  gaging  point  in  the  polished  sides 
of  the  groove.  In  pushing  the  gaging  point  slowly  into 
contact  with  the  gage  the  operator  may  observe  these 
shadow  bands  closing  in  very  much  after  the  manner 
of  the  iris  diaphragm  used  in  photographic  apparatus, 
and  any  departure  from  absolute  truth,  being  greatly 
exaggerated,  is  rendered  very  conspicuous. 

Gaging  points  are  of  course  provided  for  each  differ- 
ent form  of  thread  to  be  gaged. 

Dorman  Tapping  Attachment 
The  illustration  shows  one  of  a  line  of  multiple 

spindle  tapping  attachments  placed  on  the  market  by 
John  H.  Dorman  &  Son,  1-9  Bethune  St.,  New  York 
City.     The  particular  device  shown  is  for  tapping  six 

DORMAN    SIX-SPINDI.E    TAPPING   ATTACHMENT 

holes  at  one  time  in  i-in.  sheet  steel,  10-32  taps  being 
used.  The  attachment  is  intended  to  be  attached  to  the 
ordinary  drilling  machine  by  means  of  a  taper  shank 
and  it  is  stated  that  it  will  tap  from  six  to  eight  pieces 
per  minute.  The  case  is  made  of  aluminum  in  order 
to  reduce  the  weight,  and  the  spindles  are  gear  driven. 

Nonferrous  Metal  Castings  by  the 
Morris  Process 

The  Morris  Engineering  Co.,  39  Cortlandt  St.,  New 
York,  is  making  nonferrous  alloy  castings  under  pres- 

sure. Some  of  these  castings  were  tested  by  the  Bureau 
of  Standards  and  show  unusual  results.  The  tests  made 
by  the  bureau  of  an  alloy  made  up  of  90  parts  aluminum 

and  10  parts  copper,  on  specimens  from  the  same  melt, 
some  cast  in  sand  and  others  by  the  Morris  process, 
were  reported  as  follows: 

"The  10  per  tent,  copper-aluminum  alloy  as  sand  cast 
showed  a  normal  tensile  strength  of  approximately  20,- 
000  lb.  per  square  inch,  with  an  elongation  of  approxi- 

mately 1  per  cent,  (forged)  as  compared  with  tensile 
strengths  of  from  35,000  to  40,000  lb.  per  square  inch 
and  elongation  of  from  8  to  10  per  cent,  of  the  same 
alloy  when  in  the  drop-forged  condition.  The  strength 
of  the  drop-forging  is  almost  double,  the  ductility  from 
5  to  10  times  as  great  and  the  toughness  therefore, 
from  10  to  20  times  as  great  as  that  of  the  sand  cast- 

ing. Hard  castings  can  be  produced  in  sand  or  in  dies, 
but  they  are  without  exception  brittle,  having  very  little 

ductility." Private  laboratory  tests  made  under  the  company's 
direction  show  that  an  alloy  of  60  parts  copper,  40  parts 
zinc  and  a  trace  of  lead  has  an  ultimate  tensile  strength 
of  49,500  lb.  per  square  inch,  an  elastic  limit  of  29,750 
lb.  per  square  inch  and  an  elongation  of  45.5  per  cent, 
in  2  in.  An  alloy  of  86.5  parts  of  aluminum,  12  parts 
of  zinc  and  1.5  parts  of  copper  gave  results  of  42,700 
lb.  per  square  inch  ultimate  strength,  29,400  lb.  per 
square  inch  elastic  limit  and  an  elongation  of  12.5  per 
cent,  in  2  in. 

A  large  order  for  fuse  bodies  for  the  British  under 
specifications  which  called  for  an  elongation  of  7  per 
cent,  in  2  in.  in  an  alloy  of  80  per  cent,  aluminum  and 
20  per  cent,  zinc  was  filled,  with  only  5  per  cent,  re- 

jections, and  the  product  showed  an  ultimate  strength 
of  41,440  lb.  per  square  inch,  an  elastic  limit  of  30,400 
lb.  per  square  inch  and  an  elongation  of  14.47  per  cent, 
in  2  in. 

It  is  claimed  that  an  application  of  the  process  can 

be  made  to  aluminum-alloy  gas-engine  pistons,  reduc- 
ing the  coeflflcient  of  expansion  by  adding  a  small 

amount  of  iron  to  the  aluminum  and  copper,  and  that 

the  greater  strength  of  the  Morris-process  casting 
would  permit  of  an  appreciable  reduction  in  weight. 

A  System  That  Didn't  Save By  John  R.  Godfrey 

System  and  standardization  are  alike  in  one  respect 

— it's  always  a  question  of  how  far  you  can  carry  either 
one  without  busting  up  the  whole  works. 

Now,  there's  my  friend  Johnson,  who  is  head  of  the 
whole  outfit  in  the  biggest  shop  in  town.  The  war  has 
thrown  all  kinds  of  work  their  v/ay,  and  having  more 
money  than  ever  before  he  hired  several  system  sharks 
to  fit  him  up  in  the  way  he  should  go.  And  they  got 
busy  with  a  vengeance.  You  might  have  thought  they 
were  working  piecework  by  the  number  of  forms  they 
devised  and  wished  on  the  unsuspecting  Johnson. 

Before  he  really  knew  what  they  were  doing  to  him 
he  was  carrying  20  per  cent,  of  his  people  on  the  non- 

productive list  and  had  had  system  till  he  couldn't  see. 
It  so  happens  that  his  business  consists  of  several  de- 

partments which  are  in  entirely  different  fields,  and  that 
the  men  in  one  field  know  absolutely  nothing  about  the 
other. 

A  little  thing  like  this,  however,  couldn't  interfere 
with  the  system  of  centralization,  and  all  went  into 
the  common  melting  pot.     Draftsmen  who  had  special- 
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ized  on  fine-instrument  work  were  told  that  they  must 
handle  anything  which  came  along,  from  voltmeters  to 
boring  mills.  So  the  best  ones  promptly  quit  because 
tbey  saw  no  chance  of  getting  anywhere  with  such  a 
hashed-up  organization. 

I  happened  along  with  Johnson  one  morning  as  he 
went  through  the  drafting  room.  One  of  his  best  men 
was  busy  signing  slips,  dozens  of  them,  and  Johnson 
asked  him  what  he  was  doing. 

"Complying  with  the  system,  Mr.  Johnson,"  he  said. 
"You  see  I've  got  to  make  a  few  changes  on  one  of 
the  drawings  of  that  XX  voltmeter.  I  used  to  send  a 
boy  for  the  tracing  from  our  own  file,  make  the  change 
and  note  it,  recall  all  blueprints,  issue  new  ones,  return 

the  tracing  to  the  file  and  the  job  was  done.  It's 
different  now. 

"Foolem  and  Gouger  didn't  like  that  system.  Said 
all  drawings  ought  to  be  in  the  same  file,  no  matter 

whether  it's  a  voltmeter  or  a  washing  machine.  So 
they've  taken  our  tracings,  given  'em  serial  numbers 
and  had  'em  filed  along  with  the  boring  mills,  washing 
machines  and  other  junk.  Sometimes  that's  the  last 
we  see  of  them — you  know  how  hard  it  is  to  file  letters 

by  the  thousand  and  ever  find  the  one  you  want  every 
time? 

"I  sent  to  the  drawing  files  for  these  tracings  yester- 
day morning — just  got  'em.  There  are  67  in  the  set, 

and  they  are  bound  together.  They  haven't  taken  them 
apart  yet,  but  I  presume  they  will  soon — then  we  never 

find  over  half  of  'em.  I've  got  to  change  one  drawing, 
but  I've  also  got  to  sign  a  receipt  for  every  blamed 
tracing  in  the  binder — 67  of  'em — got  23  more  to  sign. 

"Along  about  noon  I'll  get  to  work  if  they  don't 
spring  a  new  one  on  me  in  the  meantime.  These 
receipts  are  only  good  for  three  days.  If  by  any  chance 

I  can't  get  this  change  made  in  that  time  I've  got 
to  send  these  tracings  back  to  the  central  file,  send 
another  requisition  for  them  and  decorate  67  more  pink 
sheets  with  my  famous  autograph  before  I  can  finish 
the  job. 

"Gives  me  a  lot  of  practice,  and  I  sure  do  appreciate 
WTiting  lessons  on  your  time.  I'll  either  be  a  star 
writer  or  else  write  so  badly  you  can't  read  it  by  the 
end  of  the  month." 

Johnson  wasn't  happy  for  some  reason  or  other. 
Didn't  know  just  what  to  say,  but  knew  something 
was  due,  so  he  told  the  draftsman  not  to  get  im- 

pertinent, but  to  give  the  new  system  a  chance.  They'd 
get  it  straightened  out  in  due  time. 

"Nothing  doing,  Mr.  Johnson.  I've  had  a  good  job 
and  I've  enjoyed  working  for  you.  But  instruments 
are  my  specialty  and  I've  spent  a  lot  of  time  studying 

'cm.  I  don't  propose  to  switch  off  on  washing  machines, 
and  I'm  not  keen  on  spending  half  my  time  trying  to 
make  a  fool  system  "function."  Guess  that's  the  right 
word;  it's  what  Mr.  Foolem  uses  all  the  time. 

"I'm  getting  through  on  the  first  and  I'm  hoping  to 
tic  up  with  someone  who  thinks  more  of  getting  out 
product  than  in  making  a  cut-and-dried  system  fit  every 

business.  I  hope  you've  made  a  bunch  of  money  the 
last  couple  of  years,  because  you'll  need  it  before  the 
system  gets  through  with  you.  You  always  were  tender- 

hearted and  I  suppose  you  felt  that  the  poor  suckers  had 

to  make  a  living  somehow." 
Johnson  would  have  been  happier  if  I'd  been  some- 

where else,  but  he  had  to  make  the  best  of  it  of  course. 
So  to  get  me  away  from  the  wail  of  the  draftsman  he 

took  me  over  to  the  new  shop  where  he'd  been  making 
some  new  meters  on  a  Government  order.  He  knew 
things  had  been  going  well  here  and  he  wanted  me  to 
gee  a  real  live  department.  But  the  blight  had  struck 
while  he  was  away  and  he  was  doomed  to  disappoint- 

ment here  also. 

He  had  put  a  young  chap  in  charge  who  labored  under 
the  idea  that  the  main  idea  in  running  a  shop  was  to 
get  out  product  rather  than  to  bolster  up  a  weak-kneed, 
if  elaborate,  system.  He  had  worked  hard;  had  laid 
out  the  whole  plant ;  had  nearly  500  people  at  work  and 
only  had  a  small  office  force  with  11  people  all  told 
or  the  nonproductive  list. 
He  had  a  live  little  organization  with  every  man 

on  his  job,  with  an  apology  for  a  system  which  man- 
aged to  keep  track  of  supplies,  production  and  shipping 

so  effectively  that  they  had  got  out  something  over  a 

tliousand  meters  a  day,  much  to  the  Government's  sur- 
prise and  gratification. 

Johnson  didn't  know  that  the  germ  of  the  F.  &  G. 
outfit  had  flown  over  to  the  new  plant  and  there  was  a 
surprise  in  store  for  him. 

This  shop  with  its  small  oflice  force  didn't  fit  into' 
the  great  and  only  system  of  F.  &  G.,  and  quite  for- 

getting that  this  was  the  only  department  which  was 
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really  earning  a  real  live  dividend,  they  ripped  it  up 
the  back  and  installed  the  system.  This  I  suppose  is 

on  the  basis  of  "what's  a  dividend  anyhow  among 
friends  as  compared  with  a  real   18-carat  system." 

Things  were  not  going  well  at  all.  Part  of  the  plant 
was  idle  for  want  of  stock.  The  system  was  there 
all  right,  but  the  stock  clerk  told  Johnson  that  it  took 
the  requisitions  so  long  to  break  its  way  through  all 
the  channels  of  red  tape  that  the  stock  ran  out  before 
the  purchasing  agent  had  asked  for  a  quotation. 

"Never  happened  before,  Mr.  Johnson.     Before  they 
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busted  up  our  plan  of  ordering  material  we  had  it 

ready  every  time." 
Johnson  found  some  other  changes  also,  none  of 

which  seemed  to  be  just  to  his  liking.  The  office  space 
had  been  enlarged  to  three  times  its  former  size.  In 
place  of  11  people  there  were  now  36,  a  number  of 
them  high-priced  individuals  who  never  let  a  little 
thing  like  production  stand  in  the  way  of  operating  a 
12-cylinder    system. 

But  while  the  office  force  had  gone  up  the  production 
board  showed  the  opposite  tendency  as  to  the  number  of 
meters  shipped  per  day.  Johnson  could  hardly  believe 
his  eyes,  but  the  figures  were  there.  Instead  of  1000 
meters  a  day  the  highest  output  for  the  week  was  under 
600  a  day,  and  there  seemed  to  be  no  improvement 
in  sight — system  or  no  system. 
As  a  matter  of  fact  there  was  another  factor  of 

which  the  new  men  with  a  skin  full  of  system  never 
knew  existed.  This  was  the  human  factor — the  most 
important  in  the  shop.  Instrument  makers  are  a  tem- 

peramental lot  as  a  rule,  who  will  work  their  head  off 
for  a  foreman  they  like  or  sulk  like  children  when  the 

boss  rubs  'em  the  wrong  way.  And  as  the  average systematizer  knows  about  as  much  about  human  nature 
AS  a  cat  does  about  corn  plasters,  the  F.  &  G.  outfit 

Nave  Haao  <5i.coo 

left  this  factor  entirely  out  of  the  equation.  In  the 
meantime  Johnson  is  paying  the  bill  and  wondering 
how  he  can  save  his  face  and  his  cash  at  the  same 
time. 

System  is  a  great  thing  in  any  business.  But  you've 
got  to  have  a  few  grains  of  horse  sense  to  know  human 
nature  and  appreciate  its  value,  and  to  know  when  and 
where  to  use  forms  and  furbelows  and  when  to  dispense 
v/ith  them.  The  systematizer  who  does  not  consider 
this  in  the  future  is  going  to  have  hard  sledding. 

Indispensability 
By  R.  Blondin 

In  looking  over  a  magazine  the  other  day  the  adver- 
tisement of  a  correspondence  school  caught  my  attention 

on  account  of  its  "scare-head"  introduction,  "Are  you 
an  indispensable  man?"  and  it  brought  to  my  mind  ex- 

amples of  men  who  believed  that  they  were  "fire-proof." 
There  was  Andrew,  the  production  clerk  in  our 

shop,  who  could  tell  you  right  off  the  bat  that  pattern 
A-342  was  the  base  bracket  for  the  electric  motor  on 

our  No.  3  machine  and  that  if  Jones'  foundry  lived 
up  to  its  promise  made  when  our  requisition  41,144  was 

sent  on  January  'steenth,  we  would  receive  six  castings 
next  week  to  apply  on  our  work  order  No.  M-etc. 

That  is  just  a  sample  of  the  way  Andy  carried  rec- 

ords in  his  head.  He  surely  mi.ssed  his  vocation';  he 
should  have  been  a  chess  player  who  blindfolded  could 
take  on  a  dozen  opponents  at  a  clip. 
Whenever  anybody  wanted  to  know  what  was  going 

on  in  the  shop  Andy  supplied  the  infoi-mation  "straight 
from  the  bean."  Now  beans  are  excellent  storehouses 
for  information,  but  when  a  man  keeps  it  all  to  himself 

he  might  as  well  take  all  of  the  firm's  records  with 
him  when  he  goes  home  at  night.  Or  if  he  takes  a 
notion  to  end  his  sorrows  by  plunging  into  the  river 
he  might  weight  his  neck  with  a  few  ledgers  and  card 
files  instead  of  the  proverbial  millstone. 

Eventually  Andy  developed  a  "swelled  head,"  became 
careless,  and  at  last  went  in  to  tell  the  boss  how  good 
he  (Andy)  was  and  that  if  his  salary  was  not  increased 
50  per  cent,  or  so  the  company  would  be  minus  an 
indispensable  man.  Furthermore  it  was  a  surprise  that 
his  efforts  and  genius  had  not  been  recognized.  He 
was  the  only  man  who  knew  how  to  find  patterns;  he 
was  the  only  person  who  could  give  delivery  dates  and 
other  vital  information. 

When  he  was  all  through  airing  his  grievances  and 
boosting  his  own  stock  the  boss  cut  loose  and  told 
Andy  a  few  things  that  he  either  did  not  know  or  did 
not  want  to  know. 

"Young  man,  do  you  realize  that  indispensability  does 
not  mean  making  a  secret  of  your  work  so  that  when 
you  are  away  two  weeks,  as  you  were,  work  is  at 
a  standstill  simply  because  you  have  not  been  ingenious 
enough  to  devise  some  records  for  the  guidances  of 
those  who  must  carry  on  your  work  during  your 
absence?  Do  you  realize  that  with  all  your  knowledge 
of  what  is  going  on  your  estimates  of  production  are 
weeks  away  from  the  mark? 

"You  may  be  a  memory  wizard,  but  even  good 
memories  cannot  be  trusted  all  the  time.  You  know 
little  about  the  work  you  are  handling  and  are  trying 
to  cash  in  on  your  ability  to  remember  facts.  If  you 
had  a  real  desire  to  be  a  valuable  man  you  would  of 
your  own  initiative  have  kept  some  sort  of  record  of 
your  activities;  you  would  have  devised  some  scheme 
by  which  you  could  predict  deliveries  by  some  method 
more  rational  than  mere  guesswork. 

"Please  don't  forget  that  your  guessing  wrong  cost 
us  the  Armstrong  contract  and  another  slip  of  your 
prodigious  memory  caused  us  to  order  40  more  of  those 
heavy  press  frames  than  we  will  be  able  to  use  in  the 
next  two  years. 

"Now  you  come  to  me  and  call  yourself  indispensable! 
You  are  on  a  par  with  the  workman  who  'soldiers'  on 
a  job  to  make  it  last.  Also  you  are  extremely  dis- 

pensable and  I've  made  arrangements  to  have  you 
replaced  by  a  young  man  who  does  not  rely  on  his 
memory  but  puts  things  on  paper,  and  when  he  has 
systematized  the  production  job  so  that  a  clerk  can 

handle  the  work  I've  got  other  work  for  him." 
That  was  the  end  of  Andy.  I  admit  that  for  a  few 

weeks  we  had  a  tough  time  of  it  without  the  "memory 
hound,"  but  then.  Napoleon  lost  his  job  too,  and  France 
is  bigger  and  better  than  ever.  Sic  transit  gloria 

mundi! — which  means  in  plain  United  States,  "Every- 
body gets  his  and  the  world  lives  happily  ever  after." 
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In  1918  31,512  motor  trucks  were 
registered  in  New  York  City  against 
25,078  in  1917,  representing  a  gain  of 
6434  for  1918.  During  the  same  period 
New  York  State  increased  its  trucks 

from  55,402  to  75,268,  a  year's  gain 
of  19,866,  representing  34  per  cent. 
State  Secretary  Hugo  estimates  the 
number  of  motor  trucks  which  will  be 
registered  in  the  state  during  1919  at 
115,000,  which  means  an  increase  of 
approximately  40,000  trucks. 

The  Bureau  of  Standards  in  Circular 
78  shows  the  result  of  tests  of  the  use, 
serviceability,  method  of  application 
and  composition  of  solders  for  alumi- 

num. It  was  found  that  all  soldered 
joints  are  subject  to  rapid  corrosion 
and  disintegration  and  are  not  recom- 

mended except  where  protection  from 
corrosion  is  provided.  Suitable  com- 

positions for  solders  are  obtained  by 
the  use  of  tin,  with  addition  of  zinc 
or  both  zinc  and  aluminum  within 
wide  limits. 

I 

The  noninflammable  balloon  gas, 
helium,  having  92  per  cent,  of  the 
buoyant  effect  of  hydrogen,  is  produced 
on  a  commercial  scale  at  the  Linde  and 
Claude  plants  at  North  Fort  Worth, 
Tex.,  and  at  the  Jefferies-Norton 
plants  at  Petrolia,  Tex.  These  plants 
are  operated  with  a  natural  gas  con- 

taining 0.9  per  cent,  helium  by  volume, 
and  which  is  supplied  by  the  Lone 
Star  Gas  Co.  through  a  pipe  line  from 
the  wells  at  Petrolia,  about  100  miles 
northeast  of  Fort  Worth,  for  domestic 
and  industrial  consumption.  The  Linde 
plant  produced  the  first  helium  on 
Mar.  1,  1918,  and  by  September  had 
increased  its  yield  to  7750  cu.ft.  per 
day,  of  67  per  cent,  purity,  which  was 
later  repurified  to  about  92  per  cent. 
At  the  time  of  signing  the  armistice 
the  first  shipment  of  147,000  cu.ft.  of 
93  per  cent,  helium  was  on  the  dock 
about  to  be  loaded  aboard  ship. 

The  annealing  of  the  Hall-Scott  air- 
plane-motor cylinders  to  obtain  a  uni- 

form hardness  of  about  30  points  on 
the  scleroscope  is  performed  in  spe- 

cially constructed  ovens  for  this  pur- 

pose, as  shown  in  the  illustration. 
After  the  cylinders  are  placed  in  the 
ovens  the  fire  is  started  and  the  ovens 
are  brought  to  a  temperature  of  ap- 

proximately 1500°  F.  This  process  re- 
quires about  five  hours.  The  ovens  are 

then  allowed  to  cool  to  a  temperature 

of  about  200°  F.,  after  which  the  cyl- 
inders are  taken  out.  The  Hall-Scott 

airplane-motor  cylinders,  having  an 
average  metal  thickness  of  \  in.,  are 
castings  weighing  25  lb.  each,  yet  they 
develop  30  hp.  per  cylinder.  The  water 
jackets,  which  are  cast  integral,  are 

only  3^5  in.  thick. 

In  the  application  of  wireless  teleph- 
ony to  the  use  of  airplanes  the  de- 

velopment of  insulating  materials  to 
exclude  the  noise  of  the  engine  and 
the  air  was  one  of  the  most  difficult 

problems  to  be  solved.  The  illustra- 
tions show  the  airmen  equipped  with  a 

Western  Electric  Co.  radio  telephone 
transmitter  and  receiver  as  it  is  used. 
The  wind-driven  generator  supplies 
electrical  energy  to  the  vacuum  tubes. 

The  Motor  Truck  Club  of  New  Jer- 
sey announces  that  no  changes  will  be 

asked  from  the  present  Legislature  for 
the  motor-truck  law  of  that  state. 
There  are  several  features  of  the  pres- 

ent law  which  are  particularly  desir- 
able. The  examination  for  drivers'  li- 
cense comprises  a  written  and  a  road 

test.  The  provisions  setting  the  max- 
imum weight  of  load  and  truck  at  30,- 

000  lb.  are  such  as  meet  all  practical 
requirements.  This  makes  ample  pro- 

vision for  the  operation  of  a  7J-ton, 
truck  loaded  to  capacity. 

Joseph  E.  Pogue  spoke  before  the 
members  of  S.  A.  E.  about  engine  fuel 
substitutes  as  follows:  "There  are 
three  substitute  engine  fuels  in  sight — 
benzol,  alcohol  and  shale-oil  distillate. 
Benzol  is  now  ready  to  compete  with 
gasoline  in  a  small  way;  alcohol  and 
shale-oil  distillate  will  be  readj  to  com- 

pete only  on  a  higher  level  of  prices. 
As  to  the  resources  of  each,  benzol  is 
a  by-product  of  coal  and  the  quantity 
produced  depends  upon  the  coal  sub- 

jected to  by-product  recovery;  benzol 
will  be  manufactured  in  constantly  in- 

creasing quantity,  but  the  total  supply 
can  never  fill  more  than  a  small  part 

of  the  engine-fuel  requirement.  Alco- 
hol and  shale-oil  distillate  on  the  con- 

trary are  main  products  made  from 
raw  materials  of  almost  unlimited 
availability.  They  may  be  produced 
to  fill  any  need  however  great  if  we 
are  willing  to  pay  the  price.  Whether 
shale-oil  distillate  or  alcohol  will  event- 

ually become  the  more  important  engine 
fuel  cannot  be  foreseen.  But  since 
shale  oil  is  similar  to  crude  petroleum 
and  can  be  made  to  yield  an  analogous 

range  of  products  a  shale-oil  industry 
is  certain  to  supplement  and  eventually 
to  succeed  the  petroleum  industry  and 
hence  shale-oil  distillate  is  bound  to 

become  a  prominent  motor  fuel." 
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Sparks   /rom  the 
Forty  Thousand  Tractors 

Needed  in  France 
Only  3033  Tractors  in  France  and  More 

Than    8,000,000    Acres   to    Be 
Cultivated  Mechanically 

France  can  absorb  40,000  agricul- 
tural tractors  during  the  next  four  or 

five  years,  according  to  an  estimate 
made  by  Representative  Compere-Morel 
of  the  Agricultural  Commission.  This 
estimate,  which  appears  to  be  a  very 
moderate  one,  is  based  as  follovifs: 

In  the  period  immediately  preceding 
the  war,  France  had  44,500,000  acres  of 
land  under  cultivation  for  grain,  pota- 

toes and  beets.  It  is  estimated  that 

about  one-fifth,  or  8,600,000  acres, 
will  be  cultivated  by  mechanical  means 
within  a  very  short  time.  These  8,600,- 
000  acres  will  have  to  be  plowed  in  100 
days,  on  an  average;  but  two-thirds  of 
this  land,  which  is  made  use  of  for 
autumn  sowing,  will  have  to  be  plowed 
in  a  period  of  about  sixty  days.  This 
gives,  therefore,  5,900,000  acres  of  land 
to  be  worked  in  sixty  days,  or  98,000 
acres  per  day.  It  is  estimated  that  a 
tractor  will  plow  21  acres  per  day.  This 
is  probably  a  rather  liberal  estimate. 
On  this  basis,  therefore,  40,000  trac- 

tors .ire  required. 
A  .short  time  ago,  figures  were  issued 

■bowing  that  France  possesses  only 
about  800  agricultural  tractors.  These 
figures  were  incomplete.  The  total  num- 

ber of  tractors  in  service  at  the  end 
of  December,  1918,  was  3033,  composed 
as  follows:  1835  belonging  to  French 
farmers,  898  belonging  to  the  govern- 

ment and  loaned  to  farmers  on  special 
terms,  300  tractors  in  government's  re- 

serve. Of  the  898  practically  all  were 
of  American  origin,  for  only  forty-seven 
had  been  bought  from  French  manu- 

facturers, as  follows:  Filtz,  20;  Doizy, 
12;  De  Dion-Bouton,  3;  Tourand-Latil, 
10,  and  Julien,  2. 
In  the  opinion  of  Representative 

Compere-Morel,  the  immediate  require- 
ments of  France  will  have  to  be  met  by 

gasoline  tractors.  But  the  greatest  de- 
velopment, he  considers,  will  be  with 

electrically  propelled  tractors,  the  elec- 
tric current  being  generated  either  from 

water  power  or  from  windmills.  At  the 
present  time  all  tractors  are  either 
gasoline  or  steam  driven. 

January  Exports  Exceeds 
Previous  Months 

January  exports  exceeded  in  value 
the  total  for  any  previous  month  in 
the  history  of  American  commerce,  ac- 

cording to  a  statement  issued  recently 
by  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce. 
The  export  figure  announced  for 

January  is  $623,000,000  against  a  total 

of  $566,000,000  for  December  and  $505,- 
000,000  for  January  of  last  year.  Only 
twice  before  have  exports  reached  the 
$600,000,000  mark.  During  the  seven 
months  of  the  fiscal  year  ended  with 
January  the  exports  totaled  $3,798,000,- 
000  compared  with  $3,450,000,000  for 
the  corresponding  period  of  the  previ- 

ous year. 
The  value  of  imports  into  the  United 

States  in  January  was  $213,000,000 
compared  with  $211,000,000  in  Decem- 

ber and  $234,000,000  in  January,  1918. 
For  the  seven  months  ended  with  Jan- 

uary imports  totaled  $1,698,000,000, 
which  is  a  slight  gain  over  the  $1,634,- 
000,000  for  the  similar  period  of  the 
previous  year. 

The  excess  of  exports  over  imports 
in  January  was  $410,000,000,  an  im- 

pressive total  when  it  is  remembered 
that  the  excess  of  exports  for  the  en- 

tire fiscal  year  1914,  the  last  normal 
year,   was    only    $470,000,000. 

Imports  of  gold  amounted  to  $14,- 
000,000  for  the  seven  months  ended 
with  January  against  $79,000,000  last 
year.  Exports  totaled  $23,000,000  for 
the  same  period  compared  with  $173,- 
000,000  in  1918. 

Imports  of  silver  amounted  to  $41,- 
000,000  for  the  seven  months,  or  prac- 

tically the  same  as  for  the  previous 
year.  Exports  amounted  to  $179,000,- 
000  against  $52,000,000  for  the  corre- 

sponding seven  months  of  the  fiscal 
year  1918. 

Frank  D.  Jenks,  formerly  with  the 
New  England  Westinghouse  Co.,  Chico- 
pee  Falls,  Mass.,  is  now  with  the  Bar- 
dons  &  Oliver  Co.,  Cleveland. 

Leon  Hart,  recently  with  the  New 
England  Westinghouse  Co.,  Chicopee 
Falls,  Mass.,  is  now  engaged  in  con- 

sulting work  in  Hartford,  Conn. 

Albert  V.  Brouillette,  formerly 
with  the  New  England  Westinghouse 
Co.,  Chicopee  Falls,  Mass.,  is  now  en- 

gaged in  eflficieney  work  as  a  consulting 
engineer. 

R.  W.  Herrick,  formerly  with  the 
Ford  Motor  Car  Co.,  Detroit,  Mich., 
has  taken  a  position  as  efliciency  engi- 

neer with  the  Hart-Parr  Co.,  Charles 
City,  Iowa. 
Floyd  G.  Hodson  of  Clarksville, 

Iowa,  has  returned  from  France  where 
he  has  been  the  representative  of  the 
International  Harvester  Co.  for  the 

past  two  years 
Frank  Raybould,  formerly  with  the 

New  England  Westinghouse  Co.,  Chico- 
pee Falls,  Mass.,  is  now  with  the  West- 

Swedish  Market  for  American 
Products 

Sweden  offers  to  American  exporters 
a  market  for  a  variety  of  products, 
including  automobiles;  asbestos;  mo- 

tor plows;  trucks;  inner  tubes,  and 
tractor  tires;  brass;  belting  of  all  ma- 

terials; bicycle  accessories;  benzine 
casks;  all  kinds  of  chemicals;  copper 
sheets  and  tubes;  cutlery  of  all  kinds; 
all  kinds  of  clocks;  electrical  appliances, 
batteries,  motors,  and  wires;  glass  in- 

dustry materials;  glasses  for  boilers; 
hardware;  iron  tubes,  sheets,  wire,  and 
pig;  leather;  accessories  for  looms;  ma- 

chinery and  tools;  all  kinds  of  oil,  both 
for  use  in  the  varnish  industry  and 
for  lubricating;  paint  and  paint-indus- 

try materials;  paper-making  machines » 
petroleum;  rubber  goods;  hydraulic 
presses;  steel;  tin  plates;  tools;  type- 

writers; woodworking  machinery; 
watches.  It  is  requested  that  catalogs 
in  quadruplicate  be  sent  to  Consul  Wal- 

lace J.  Young,  Goteborg,  Sweden. 

inghouse    Electric    gnd    Manufacturing 
Co.,  East  Pittsburgh,  Penn. 

Charles  W.  Moon,  formerly  director 
of  personnel  of  the  R.  K.  LeBlond  Ma- 

chine Tool  Co.,  Cincinnati,  Ohio,  has 
taken  a  similar  position  with  the  Tim- 
ken  Roller  Bearing  Co.,   Canton,  Ohio. 

J.  B.  Childe,  formerly  of  the  Cleve- 
land-Canton Spring  Co.  and  the  Cleve- 

land Axle  Co.,  is  now  the  general 
manager  of  the  Canton  Spring  and 
Forge  Plants,  Standards  Parts  Co., 
Cleveland,  Ohio. 

Charles  N.  Thorn,  of  the  Intercon- 
tinental Machineiy  Corp.,  New  York, 

will  sail  for  England  in  tiie  near  fu- 
ture. He  expects  to  make  arrange- 
ments for  an  active  representation  of 

his  company  in  Europe. 

Ira  C.  Willhite  has  been  appointed 

manager  of  the  Hart-Parr  Company's 
branch  house  at  Wichita,  Kansas.  Mr. 

Willhite's  position  in  the  sales  depart- 
ment of  the  home  oflice  will  be  taken  by 

A.  A.  Teal  of  Davenport,  Iowa. 

H.  Y.  Smith,  formerly  vice  president 
of  the  Kern-Hunter  Co.,  Milwaukee, 
Wis.,  is  now  engaged  under  his  own 
name  in  the  handling  of  contractors' 
and  industrial  plant  equipment  at  1227 
First  National  Bank  Building,  Milwau- 

kee, Wis. 

E.  S.  Davis  has  returned  to  the  Tate- 
Jones  Co.  after  six  months  of  service 
as  Chief  of  the  Fuel  Oil  Section  of  the 
Bureau  of  Oil  Conservation,  United 
States  Fuel  .Administration.  He  will 
be  district  manager  and  director  of 
sales  and  service  in  the  Chicago  dis- 

trict, with  offices  at  931  Monadnock 
Building,  Chicago. 
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Exporting  Furnace  Equipment 
to  Mexico 

The  Electric  Furnace  Co.,  Alliance, 
Ohio,  is  constructing  for  shipment  to 
Mexico,  a  complete  Baily  Electric  Fur- 

nace equipment  for  melting  brass.  The 
furnaces  are  of  the  tilting  type,  and 
are  rated  at  105  kw.  electrical  capacity, 
1500  lb.  hearth  capacity,  and  a  melting 
rate  of  600  lb.  per  hour.  The  equip- 

ment has  been  purchased  by  G.  Am- 
sinck  &  Co.,  N.  Y. 

Engineering  Council  in  Annual 

Meeting  Reviews  Year's  Work 
At  its  second  annual  meeting  in  New 

"iork  Feb.  20  the  Engineering  Coun- 
cil voted  to  appoint  a  small  committee 

to  advise  and  confer  with  the  Recon- 
struction Commission  of  the  state  of 

New  York.  This  action  was  taken  in 
response  to  a  request  from  Abram  I. 
Elkus,  chairman  of  the  commission, 
which  request  probably  resulted  from 
the  letter  sent  by  the  Engineering 
Council  to  Governor  Smith.  The  execu- 

tive committee  reported  on  the  effect 
of  the  hearing  called  by  the  Engineer- 

ing Council  in  regard  to  the  sudden  dis- 
missal of  339  Public  Service  Commis- 

sion engineers  and  the  fact  that  rein- 
statement followed.  It  was  also  de- 

cided to  appoint  a  special  committee  to 
consider  the  classification  and  salaries 
of  railway  and  Government  engineer 
employees. 
Among  the  many  committee  reports 

one  of  the  most  important  was  that  of 

the  Engineering  Societies'  Employment 
Bureau,  which  up  to  Feb.  15  had  1400 
applications  for  positions  and  found 
positions  for  200,  and  to  which  the 
national  societies  have  agreed  to  give 
larger  apprdpriations. 

The  new  representatives  in  the  Engi- 
neering Council  are  A.  N.  Talbot,  past 

president  of  the  American  Society  of 
Civil  Engineers;  J.  R.  M'orcester,  con- 

sulting civil  engineer,  of  Boston;  M. 
E.  Cooley,  president  of  the  American 
Society  of  Mechanical  Engineers,  and 
Albert  Ladd  Colby  of  South  Bethlehem, 
Penn.,  representing  the  American  So- 

ciety for  Testing  Materials.  The  other 
members  whose  terms  expired  were  re- 

elected. The  total  number  in  the  coun- 
cil is  now  26. 

The  new  officers  are:  Vice-chairman. 
E.  S.  Jacobus,  advisory  engineer  of 
Babcock  &  Wilcox  Co.;  C.  S.  Churchill, 
second  vice-chairman,  vice  president  of 
the  Norfolk  and  Western  R.R.  The  ad- 

ditional members  of  the  executive  com- 
mittee are  Comfort  A.  Adams,  presi- 

dent of  the  American  Institute  of 
Electrical  Engineers;  Philip  N.  Moore, 
past  president  of  the  American  Insti- 

tute of  Mining   Engineers;   Charles   E. 

Skinner,  engineer  of  the  research  divi- 
sion, Westinghouse  Electric  and  Manu- 

facturing Co.  J.  Parke  Channing  and 
A.  D.  Flinn  were  reelected  chairman 
and  secretary  respectively. 

Business  Items 

The  Standard  Parts  Co.,  Cleveland, 
Ohio,  has  moved  its  executive  offices 
to  the  Standard  Parts  Building,  12th 
St.  and  Walnut  Ave.,  Cleveland. 

The  Morse  Engineering  Co.,  western 
representative  of  the  Morse  Chain  Co., 
has  moved  its  Kansas  City  office  from 
R.  A.  Long  Bldg.  to  Suite  211-212,  Fi- 

nance Building. 

Louis  G.  Henes,  San  Francisco,  Cal., 
has  moved  his  offices  from  the  Monad- 
nock  Building  to  75  Fremont  St.,  where 
he  will  display  a  complete  line  of  ma- 

chine tools  and  shop  equipment. 

The  Hess  Steel  Corporation,  Balti- 
more, Md.,  has  established  a  branch  of- 

fice in  the  Kresge  Bldg.,  Detroit,  Mich. 
Geo.  B.  Norcross,  who  is  now  represent- 

ing the  Hess  Steel  Corporation  in  that 
district,  will  be  in  charge. 

The  Wellman-Seaver-Morgan  Co..  at 
its  annual  meeting  in  Cleveland  on  Feb. 
18,  reelected  the  retiring  board  of  di- 

rectors. Immediately  after  the  meeting 
of  the  stockholders  the  following  offi- 

cers were  elected:  Edwin  S.  Church, 
president  and  general  manager;  S.  H. 
Pitkin,  vice  president;  George  V/,  Bur- 
rell,  second  vice  president,  and  W.  H. 
Cowell,  secretary  and  treasurer. 

The  American  Bronze  Corporation, 
Berwyn,  Penn.,  at  its  annual  meeting 
held  recently  elected  George  D.  Porter 
of  Philadelphia  president,  succeeding 
John  W.  Watson,  who  severs  his  active 
connections  with  the  company  to  devote 
his  time  to  a  new  company  bearing  his 

name,  the  details  of  which  will  be  an- 
nounced shortly.  Mr.  Watson,  however, 

remains  on  the  board  of  directors  and 
continues  his  financial  interest  in  the 
business.  The  active  management  of 
the  business  will  continue  in  the  hands 
cf  Matthew  C.  Dittmann  as  vice  presi- 

dent and  general  manager.  Edwin  G. 
Anderson,  advertising  and  sales  man- 

ager, was  elected  secretary.  Mr.  An- 
derson has  been  connected  with  the 

company  for  some  years  past,  originally 
acting  as  Pacific  Coast  representative. 
Charles  H.  Baker,  formerly  associated 
v,rith  the  Timken  Roller  Bearing  Co., 

Canton,  Ohio,  was  elected  assistant 

secretary  and  treasurer,  and  in  addi- 
tion to  these  duties  will  be  in  charge 

of  production. 

France  Has  Removed  Its 
Import  Embargo 

Announcement    Made    by    War    Trade 
Board.      List    Includes    Metals    and 

Various  Articles  Made  of  Metal 
The  War  Trade  Board  announces  in 

a  new  ruling  (W.  T.  B.  R.  612),  for  the 
information  of  exporters  in  the  United 
States,  that  the  French  import  restric- 

tions have  been  removed  from  the  fol- 
lowing list  of  commodities: 

Metals. — Iron  ore;  iron  scrap;  iron 
filings;  copper  ore;  lead  ore;  tin  ore; 
zinc  ore;  nickel  ore;  native  mercury; 
arsenic  and  its  ore;  cadmium,  unrefined; 
bismuth,  water  glass;  ores  not  above 
mentioned  (except  those  of  chromium, 
molybdenum,  and  wolfram). 

Manufactures     of    metal. — Machines 
for  paper  manufacture;   machines   and 
presses  for  printing,  typography,  lith- 

ography, phototyphy  copper-plate,  and 
for  all  other  forms  of  printing  on  pa- 

per,  cardboard,  wood,   metal,   celluloid, 

plastic  material,  in  black  or  in  coloi's, 
flatwise,   in   grooves,   or   in   relief;   ma- 

chines for  folding,  and  goffering;  ma- 
chines  for   coating,   polishing,   pasting, 

bronzing,     automatic     machines,     ma- 
chines and  materials  for  book-binding; 

ruling  machines,  perforating  machines, 
envelope-making    machines,    wood    and 
tubes  for  trimming,  cutting,  stamping, 
lathes  for  setting  and  boring  stereotype 

plates;  presses  and  machines  for  stere- 
otypy, other  than  hydraulic  presses  and 

machines;     drying     presses,     crucibles, 
and   furnaces   for   stereotypes;   presses 
for     casting     cylindrical     stereotypes; 
cylinders,    laminating    machines;    lino- 

types, and   other  composing  machines; 
machines     for    rinsing,     corking,     cap- 

ping,   and    filling    bottles;     machinery 
and  tools  for  ref rigeratior; ;  stereotypes, 
plates,  and  dies  for  printing  on  paper, 
other   than    coloring,   with    or   without 
drawings  obtained  by  photo-mechanical 
processes    or    others;    sewing    needles; 
sewing    machine    needles;    needles    for 
lace,   tulle,    and    wool    trades;    modeled 
and   jointed;   hooks   and   awls   for   em- 

broidery, button  hooks;  office  and  store 
punches     for     perforating     paper     and 
cloth;  pins;  buckles,  clasps,  hooks,  eyes, 
and  fasteners  for  garments,  suspenders, 
belts,  gloves,  shoes,  and  all  other  such 
material   of   iron,   steel,   copper,   brass, 
and  other  common  metals  in  whole  or 
in    part;    hooks;    umbrella    mountings; 
household   articles    of   iron,   steel,   and 
black  sheets  not  listed;  coffee  grinders. 

*     *     * 

Steel  Treaters'  Society  Formed 
A  society  known  as  the  American 

Steel  Treaters'  Society  was  recently 
formed  in  Chicago  the  object  of  which 
will  be  to  promote  the  arts  and  sciences 
connected  with  the  heat  treatment  of 
steel.     The  society  will  hold  meetings 
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for  the  reading  and  discussion  of  pa- 
pers bearing  upon  processes,  instru- 

ments, equipment,  apparatus,  etc.,  em- 
ployed in  practical  and  research  work 

connected  with  the  art;  collection,  pub- 
lication and  dissemination  of  technical 

and  practical  knowledge  for  the  im- 
provement of  conditions  in  connection 

with  the  heat  treatment  of  steel;  and 
to  closely  unite  those  engaged  in  the 
practical  and  technical  branches  of 
same. 

This  society  publishes  a  monthly 
journal  *hich  brings  the  papers  and 
discussions  at  various  meetings  directly 
to  members.  Sample  copies  of  the 
journal  and  other  information  may  bo 
had  by  addressing  the  general  office  of 
the  society  at  154  East  Erie  St.,  Chi- 

cago, 111. 

Trade  Catalog's 
Zelnicker's  Bnlletiii  Jfo.  261.  Walter  A. 

Zelnicker  Supply  Co.,  St.  Louis,  Mo.  Listing 
a  few  specials,  such  as  rails,  cars  and 
truclis.  bridges,  pi|)e.  generator  sets,  car 
tanks,  and  used  track  spikes.  The  bulletin 
is  free  to  the  trade. 
The  ITniversal  EUectric  Tools.  The  in- 

dependent Pneumatic  Tool  Co.,  Chicago, 
111,  Circular.  Pp.  4  :  9  x  12  in.  It  gives 
a  brief  description  of  Thor  portable  elec- 

tric drills  and  grinding  machines  and  il- 
lustrates  the  various  models. 

llundbook  on  I>le  CtistineN.  Precision 
Castings  Co.,  Syracuse,  N,  Y.  Catalog.  Pp. 
95  ;  6  X  9  in.  A  useful  handbook  giving 
complete  information  about  dies  and  cast- 

ing processes,  metals,  methods  of  fabri- 
cation, finishing,  etc.,  with  useful  tables. 

It    is   profusely    illustrated. 
Price  I-ist.  Chas.  A.  Schieren  Co.,  3038 

Ferry  St.,  New  York.  Booklet.  Pp.  12; 
6  X  9  in.  This  new  price  list  differentiates 
the  various  kinds  of  Schieren  beltings  not 
only  by  na\ne  and  markings  but  also  by 
grades  and  weights.  Detailed  specifications 
and    illustrations   are   given. 

The  Stor.v  of  Schieren  Beltings.  Chas.  A. 
Schieren  Co.,  3(1-38  Ferry  St.,  New  York. 
Catalog.  Pp.  38  :  7i  X  i)J  in.  This  is  really 
a  textbook  on  the  leather-belting  business. 
It  describes  and  illustrates  every  step  of 
the  process  of  manufacture  from  the  se- 

lecting of  the  hides  to  the  shipping  of  the 
finished  product. 

Seleotonieter.  Smith  Serrell  Co.,  Inc. 
New  York.  This  is  a  chart  in  the  form  of  a 
dial  that  determines  the  correct  size  of 
Francke  flexible  couplings  for  any  given 
drive,  Tlie  instructions  are  on  the  back 
of  a  card.  The  .''electometer  may  be  had 
by  writing  to  the  Smith  Serrell  Co.,  90 
West    St.,   New   York. 

George       WestiiiK'iouKe;        II  iw       Life       and 
AeliievementK. — By    Francis    E.    Leupp. 
Three  hundred    6x9    in.   pages ;    illus- 

trated :    bound    in    cloth.     Published    by 
Little,  Brown  &  Co..  Boston.     Price,  $3. 

Mr.    Leupp's    story    of    one    of    America's 
great    inventors    and    engineers    is    interest- 

ing   and    readable.      He    touches    on    West- 
inghouse's   boyhood,    his    experience    in    the 
Civil  War,  his  three  months'  trial  of  Union College    and    then    proceeds    to    narrate    his 
career    as    inventor    and    manufacturer.      A 
car   replacer,    suggested    by    a    tedious    wait 
3ue    to   a   train    wreck,    was    his    first    com- 

mercial   venture.      His    successes    with    the 
air  brake,    lighting   the    Columbian    Exposi- 

tion,    elevated-railway     eloclriflcation     and 
Niagara  power  are  all  described.      An   idea 
is    given    of    the     magnitude    of    Westing- 
house's    manufacturing    operations    and    his control    of  them    up    to    the    receivership   of 
the  Weslinghouse  Klectric  and  Manufactur- 

ing Co.  in  1907.     The  personal  relationships 
of   Weslinghouse   are   sketched   but   briefly. 

The    book    is   addressed    to   the    non-tech- 
nical  reader,    but   its   engineering   detail   Is 

suflflcient    for    most    engineers    who    are    not 
specialists. 

M.  Thomas  O'Leary,  president  and 
treasurer  of  the  L.  W.  Pond  Machine 

and  Foundry  Co.,  Worcester,  Mass., 
died  at  his  home  in  Worcester,  Mass., 

on  Feb.  22,  1919.  Mr.  O'Leary  was 
born  in  Millbury  42  years  ago,  but  had 
been  a  resident  of  Worcester  the  greater 
part  of  his  life.  After  the  completion 
of  his  studies,  he  entered  the  employ 
of  the  L.  W.  Pond  Machine  and  Foun- 

dry Co.  and  advanced  to  the  position 
of  general  manager  and  treasurer. 

Four  years  ago  he  purchased  the  con- 
trol of  the  company  and  became  the 

president  and  treasurer.  He  was  a  di- 
rector of  the  Merchants  National  Bank 

and  a  trustee  of  the  Bay  State  Savings 

Bank.  He  was  a  member  of  the  Amer- 

ican Foundrymen's  Association,  the 

New  England  Foundrymen's  Associa- 
tion, the  Washington  Club  and  Alham- 

bra   Council,   Knights  of  Columbus. 

George  Komorowski,  an  engineer 
now  at  Ugine,  Savoie,  France,  would 
like  to  correspond  with  American 
makers  of  machinery,  factory  supplies, 
and  hardware  for  shipment  to  Poland 
under  an  exclusive  sales  agency  agree- 
ment. 

The  Factory  Products  Corporation, 
2  Rector  St.,  New  York,  has  formed  an 

association  with  the  Engineers'  Corpo- 
ration, a  subsidiary  of  the  J.  G.  White 

Engineering  Corporation,  for  the 
special  purpose  of  exporting  American 
machinery,  hardware,  engineering  sup- 

plies and  building  material.  The  Fac- 
tory Products  Corporation  is  a  consoli- 

dation of  the  Factory  Products  Ex- 
port Corporation,  organized  in  1914  to 

make  shipments  to  the  Allies,  and  of  the 

Manufacturers'  Agents  Co.,  Inc.,  or- 
ganized in  1916  to  develop  American 

trade  in  South  America.  The  trade 

connections  of  the  consolidated  corpo- 
ration extend  to  Argentina,  Chile, 

Ecuador,  Venezuela,  Mexico,  the  Brit- 
ish West  Indies,  China,  India,  the 

Philippines,  the  Straits  Settlement  and 
the  Dutch  East  Indies.  It  has  ten  resi- 

dent agencies  established  in  the  Far 
East.  The  officers  are  Walter  W.  Vick, 

president;  Frank  Smith,  Earl  Harding, 
vice  presidents,  and  D.  M.  Barclay, 
secretary  and  treasurer. 

The  Bureau  of  Foreign  and  Domes- 
tic Commerce,  Department  of  Com- 

n»erce,  Washington,  D.  C,  has  in- 
quiries for  the  agencies  of  machinery 

and  machine  tools.  Any  information 
desired  regarding  these  opportunities 
can  be  secured  from  the  above  address 

by  referring  to  the  number  following 
each  item: 

A  man  in  Norway  desires  to  purchase 
or  secure  an  agency  for  the  sale  of  drugs, 
chemicals,  colors,  dyestufts,  paints,  iron  and 
steel,  metals,  heavy  hardware,  general  hard- 

ware, specialties  generally  included  in  hard- 
ware stocks,  and  steel,  copper  wire  and 

cable.  Correspondence  may  be  in  English 
Reference.     No.   28297. 

A  man  in  France  wishes  to  secure  an 
agency  for  the  sale  of  tools,  machine  tools, 
metal  saws,  lubricating  apparatus,  faucets, 
ball  bearings,  and  belts.  Correspondence 
should  be  in  French.    Reference.    No.  28571. 

An  agency  is  desired  by  a  man  in  France 
for  the  sale  of  machine  tools,  tools,  steel, 
steel  plates,  chains,  nails,  bolts,  screws,  etc. 
Correspondence  should   be  in   French.      No 28577. 

A  man  in  France  desires  to  secure  an 
agency  for  the  sale  of  machine  tools  and 
crowbars.  Correspondence  should  be  in 
French.     References.     No.   28581. 

A  man  in  Norway  desires  to  purchase 
iron  and  steel,  metals,  heavy  hardware,  ma- 

chinery, electrical  apparatus  and  supplies: 
light,  heat,  and  power  service,  lead  and 
steel  and  copper  wire  and  cable.  Terms, 
cash  against  documents  at  destination,  Cor- 
re.spondenne  may  be  in  English.  Reference. 
.No.  28305. 

An  agency  is  desired,  by  a  man  in  France, 
for  the  sale  of  metals,  hardware,  tractors, 
and  raw  cotton.  Correspondence  should  be 
in  French.  He  is  willing  to  come  to  Amer- 

ica for  personal  consultation  with  firms 
References.      No.    28535. 

Amei-ican  .Association  of  Engineers.  -Vn- 
nual  meeting  has  been  scheduled  for  May 
13  at   Chicago. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler.  Detroit.  Mich.,  June  16-19.  1919. 
Secretary,  Calvin  Rice.  29  West  39th  St., 
New  York   City. 

Boston  Branch  National  Metal  Trades 
.Xssoniation.  Monthly  meeting  on  »flrst 

Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock,  Jr.,  secretary.  Room 
41.    166    Devonshire    St..    Boston,    Mass. 

Engineers'  Club  of  Philadelphia  will hold  its  regular  meeting  at  Witherspoon 
Hall,  Tuesday  evening.  Mar,  18,  1919 
Announcement  has  been  made  of  a  special 
meeting  on  Apr.  23,  at  which  Arthur  J. 
Baldwin,  vice  president  of  the  McGraw- Hill   Co.,   Inc.,   will   speak. 

ETngineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday : 
section  meeting,  first  Tuesday.  Elmer  K 
Hiles.  secretary.  Oliver  Building.  Pitts- 

burgh,   Penn. 

Manufacturers'  Aircraft  -Association,  Inc. 
Annual  aeronautical  exposition  to  be  held 
in    New    York,    Mar.    1    to    15. 

National  Foreign  Trade  Council.  Annual 
meeting   at    Chicago.    April    24-26. 

National  Metal  Trades'  Association  will hold  its  21st  annual  convention  at  the 
Hotel  Astor.  New  York,  Apr.   23  and  24. 

New  England  Foundr,vmen's  -Association. Regular  meeting,  second  Wednesda.v  of 
each  month.  EJxchange  Club.  Boston.  Mass 
Fred  F.  Stockwell.  205  Broadway.  Cam- 
bridgeport,  Mass. 

Pliiladelphia  Foundrymen's  -Association. Meeting  firat  ̂ Vednesda.v  of  each  month. 
Manufacturers'  Club.  Philadelphia.  Penn., 
Howard  Evans,  secretary.  Pier  45.  North 
Philadelphia,    Penn. 

Providence  Engineering  Society.  Monthly 
meeting  fourth  Wednesday  of  each  month. 
A.  E.  Thornlev.  corresponding  secretary, 
P.  O.   Box  796.      Providence,   R.  I. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday,  O. 

L.  -Angevine,  Jr.,  secretar.v.  857  Genesee 
St.,  Rochester.  N.  Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Prankel.  secretary.  310  New 
England  Building.  Cleveland.  Ohio. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month 
Oscar  S.  Teale,  secretary.  240  Broadway New  York. 

United  States  Chamber  of  Commerce 
Annual  convention  to  be  held  at  St.  Louis 
Apr.    28-May    3. 
Western  Society  of  Engineers.  Chicago 

111.  Regular  meetings,  first,  second,  third 
and  fourth  Mondavs  of  each  month,  except 
July  and  August.  Edgar  S.  Nethercut.  sec- 
tetary,  1735  Monadnock  Block.  Chicago.  Ill 
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Condensed-Clipping  Index  of  Equipment 
Clip,  paste  on  3  x  5-in.  cards  and  file  o,s  deired 

\'ise,   iJiiic'k-Action   "Suiireme" 
Spafford   Tool   Works.    10  Hoadley   Place,   Hartford.   Conn. 

"American    Machinist."    February    37.    1919 

Made  in  four  sizes, 
witli  jaws  3.  4.  5  and 
7-in.  wide ;  openings  of 
28  in..  84  in..  4\  in.  ajid 
6i  in.  respectively ;  jaw 
heights  of  I  in..  IJ  in.. 
IJ  in.  and  IJ  in.  re- 

spectively and  total 
heights  of  2J  in..  3J  in., 
3  J  in.  and  44  in.  respec- 

tively.     All    steel    parts 
are  of  drop-forgings  or  bar  stock  and  are  hardened  and  ground 
to  size.  All  parts  so  far  as  possible  are  made  to  gages  to  insure 

interchangeability.  The  stationary  jaw  is  let  into  a  recess  in  t'he semisteel  base  in  order  to  prevent  it  from  changing  position. 

Vttiv iirlntling   .Machine,   Klectric 
Black  &  Decker  Manufacturing  Co.,  105-115   South  Calvert  St., Baltimore,  Md. 

"American    Machinist,"    February    27.    l!)l!i 

A  motor-driven  poppet-valve 
grinding  machine  for  gasoline 
engine  work.  The  construction 
is  such  that  the  spindle  oscil- 

lates with  a  long,  .steady  sweeii 
similar  to  the  movement  ob- 

tained in  grinding  by  hand,  but 
much  more  rapidly.  The  motor 
is  of  J  hp..  air  cooled,  and  op- 

erates on  power  circuits  of  25  to 
60  cycles  alternating  current  or 
on  direct  current.  It  is  made  in  voltages  of  32.  110  and  220.  The 
motor  and  shearing  are  completely  inclosed  in  an  aluminum  hous- 

ing, the  gei^ring  being  separated  from  the  motor  compartment 
and  packed  in  grease.  The  grinding  .spindle  has  a  ball  thru.st 
bearing,  the  armature  shaft  runs  on  ball  bearings  and  the  gears 
are  mounted  on  shafts  supported  at  both  ends  in  pho.sphor-bronze 
bushings.  A  number  of  bits  are  provided  to  make  the  tool  adapt- 

able to  various  types  of  valves. 

DriUiii«  Machine,  Radial  "Avey" 
Cincinnati  Pulley  Machinery  Co.,   Cincinnati,  Ohio 

"American   Machinist."    February    27.    1919 

The  machine  is  ball  bearing 
throughout  and  is  said  to  incor- 

porate a  number  of  new  and  novel 
features.  It  is  regularly  supplied 
with  plain  hand  feed  and  tapping 
attachments,  but  power  feed  can 
be  supplied  if  this  is  desired. 
Length  of  arm,  2J  ft.  ;  distance 
from  nose  to  spindle.  48  in.  ; 
spitidie  speeds,  six.  three  witii 
open  belt  and  three  with  back 
gears  on  the  countershaft  ;  speeds 
on  power  feed  machine,  four,  ob- 

tainable through  gear  box  located 
on  side  of  head;  vertical  feed, of 
spindle,  8  in. ;  taper  in  spindle 
nose,  No.  2  Morse. 

OrindinK  Machine,  Heav,r-Daty,  Oscillating  Surface 
Springfield  Manufacturing  Co.,   Bridge))ort.   Conn. 

"American   Machinist."    February    27.    1919 

The  particular  machine  shown 
is  equipped  with  a  sandstone  for 
grinding  steel  lithograiJlting  plates, 
but  it  can  be  equipped  with  a  1 
eneiTiy  wheel  for  other  types  of 
work,  the  drive  to  the  talile 
being  by  means  of  bevel  gears 
and  a  screw-reversing  device  the 
same  as  is  customarily  used  on 
planing  machines.  The  wheel  and 
wheel  spindle  are  carried  lit  heavy 
and  substantial  slides  fitted  to  the 
saddles  on  the  faces  of  the  up- 

right, and  when  the  machine  is 
in  operation  the  wheel  oscillates 
across  the  work  as  this  passes 
under  it.  Size  of  wheel.  36  in.  in  diameter, 
capacity  for  work  on  table.  26  in.  wide  by  GO 
iinate  weight.    13.000  lb. 

with    10-in.    face ; 

in.    long  ;   approx- 

Driver  for  Bolt»,   Kuts  and  l<aK   Screws 
George   C.    McKay   Co..    4247    Greenlee    Ave.,   Cincinnati. 

"American    Machinist."    February    27,    1919 

I    Tlireading  Macliine 

Ohio        '        Eastern    Machine    Screw   Cori)oration,    Truman    &    Barclay    Sts.. 1  New  Haven,  Conn. 

"American    Machinist."    February    27.     1919 

The  machine  will  drive  nuts  and 
bolts  from  J  to  S  In.  in  diameter 
tf)  a  dead  stoi).  meaning  Ijy  this 
that  they  will  be  driven  down  as 
tight  as  they  can  be  pulled  with 
a  3-ft.  hand  wrench.  Equipped 
witii  aut(>matic  burn-out  device 
that  protects  the  motor  against 
over -loading  the  machine  be- 

yond its  capacity.  Weight.  2  9  lb.  ; 
spindle     speed     under     full     load. 
HO    r.p.m.  :    bearings    on    armature  — 
and    gears.    S.K.F.    ball    ty|)e ;    thrust    bearing   on    spindle, 
sjiindle  equipped  with   internal  square.  IJ   in.  and  external 
1|;!    in.;  height  from  tip  of  spindle  to  top  of  machine.  17  in 
length  to  end  of  handle.  26  in. 

S.K.F. ; 

square. 

Designed  for  thread- 
ing work  which  cannot 

readily  be  threaded  on 
the  automatic  screw  ma- 

chine or  such  work  as 
it  is  not  desirable  to 
thread  on  an  automatic 
machine.  Is  equiijped 
with  a  self-opening  die 
head,  and  with  a  .spring 
collet  or  expanding  ar- bors for  holding  the 
work.  The  oil  pump  and 
countershaft  are  incor- 

porated. When  the  desired  length  of  thread  has  been  cut  the 
die  head  automatically  opens  and  the  carriage  is  moved  back 
by  hand.  The  present  type  of  machine  will  cut  standard  threads 
up  to  i  in.  in  diameter  and  fine  threads  up  to  1    in.   in  diameter. 

franc   with    Gnsoline    Flncrinc    Stand 

Canton  P'oundry  &  Machine  Co..  Canton.  Ohio 
"American    Machinist."    February    27. 

A  portable  floor  crane  and  hoist  shown 
equipped  with  a  special  type  of  engine 
stand  for  the  quick  and  economical  han- 

dling of  repair  jobs  on  automobile  en- 
gines. With  this  device  the  engine  can 

l)e  removed  from  the  cliassis.  hooked  on 
the  motor  .stand  and  then  moved  to  any 
part  of  the  .shop  where  the  work  can 
l>e  most  conveniently  done.  It  is  also 
possible  to  turn  the  motor  into  the  best 
I)osition  to  obtain  the  desired  lighting. 
The  hoist  has  a  capacity  of  2  tons  with 
a  clearance  or  lift  of  6  ft.  2  in.  The 
crane  is  equipped  with  Hyatt  roller 
bearings. 

100    West    23rd   St  .    New    York 

February    27.    1919 

4irindinK   Machine,  Thread  Oage 
International    Thread   Gage   Co.. 

City 

"American    Machinist," 
This  machine  is  of  tlte  Ijench 

type  and  is  portable,  l)eing  driven 
liy  an  independent  motor  of  alioul 
.',  hp.  Current  is  obtained  from 
the  ordinary  lighting  circuit.  The 
illustration  siiows  tlie  machine  set 
up  for  grinding  an  internal  thread 
hut  external  thread  grinding  can 
also  be  handled.  The  grinding 
wlieel  is  located  rigidly  in  the 
line  of  its  axis  while  the  work  is 
being  ground,  the  work  being  fed 
forward  to  secure  the  projjer  pitch 
by  means  of  a  master  screw 
mounted      on      the      work-holding 
shaft  at  the  left.  The  master  screw  is  held  to  the  shaft  by  set 
s<;rews  and  can  i)e  quickly  changed  for  cutting  threads  of  var.ving 
pitches.  For  dressing  the  grinding  wlieel.  the  slide  re.st  is  removed 
to  a  .special  fixture  equipped  with  truing  tool.",.  The  machine 
measures  about  3  ft.  long.  1  ft.  wide  and  weighs  aiiproximatelv 
150  lb. 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

One  Moijtli  Ago 

$35.85 
31  80 

32.80 

36   15 
39.95 

PIG  IRON 
Current 

CINCINN.^TI 
No.  2  Southern    $34  60 
Northern  BiLsic    3 1  ,  80 
Southern  Oliio  No.  2    32.80 

NEW  YORK,  Tidewater  delivery 
Pcnna.  2.\       36.  15 
Southern  No.  2  (silicon  2.  25  to  2.  75)    39.  95 

BIRMINGH.\M 
No.  2  Foundry    31.00 

PHILADELPHIA 
Eastern  Pa.  2X    36.  15* 
Virginia  No.  2    35.  lOt 
Basic    33.  90* 
Grey  Forge    33.90* 
Bessemer   

CHICAGO 
No.  2  Foundry  Local    3 1 .  00 
No.  2  Foundry  Southern    37 .  25 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley    31   00 
Basic      30  00 
Bessemer    33 .  60 

*  F.o.b.  furnace,     t  Delivered. 

36 

15* 

38 

lot 

33 

911* 

33 

90* 

31 on 
37 20 

31 on 

30 

00 
32 

20 

STEEL  SHAPES — The  following  base  prices  per  1 00  lb.  are  for  structural 

shapes  3  in.  by  {  in.  and  larger,  and  plates  J  in.  and  heavier,  from  jobbers'  ware- 
houses at  the  cities  named: 

.   New  York   .     -—  Cleveland  — -  .—  Chicnpo  -^ 
.                                                One        One                        One  One 

Current  Month    Year    Current     Year  Current  _    Year 

Ago        Ago                         Ago  '     .\go 
Structuml  shapes      $4  07     $4  07     $4  20     $3  97     $4-4  04  $4  07       $4  20 
Soft  steel  bars        3.97       3.97       4   10       4  07       4-4  04  3  97         4   10 
Soft  steel  bar  shapes. .      3  97       3  97       4.10       4  07        4   14  3  97         4   10 
Soft  steel  bands        4  57       4.57       

Plates.  J  to  I  in.  thick     4  27       4.27       4.45       4.47*      4.39  4.27         4.45 

*  For  A-'n-  plates  the  extra  is  30c.  per  100  lb. 

B^](    IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows: 
Current  One  Year  Ago 

Pittsburgh,  mill      $2 .  90  $3  50 
Warehouse,  New  York        417  4   70 
Warehouse.  Cleveland        3  90  3  98! 
Warcliouse,  Chicago        4.  10  4    10 

STEEL  SHEETS — The  following  arc  the  prices  in  cents  per  pound  from 

jobbers'  warehouse  at  the  cities  named: 

.   New  York          Cleveland    —Chicago— 

91—-—  J       -               2 
^—  fc-  ̂ -^  ̂   a  ̂  

*No.  28bl8ck        4  70  6  22  6  22 
*No.  26blaek             4.60  6    12  6.12 
*Nos.  22  and  24  black   .      4  55  6  07  6  07 
.Nos.  1 8  and  20  black   .      4.50  602  602 
No.  16  blue  annealed...      4.10  5  37  5  37 
No.  14  blue  annealed.  .      4  00  5  27  5  27 
No.  10  blue  annealed.  .      3  90  5    17  5   17 

*No.  28  galvanized        6  05  7.57  7  57 
*No.  26  galvanized        5.75  7  27  7  27 
No.  24  galvanized        5.60  7.12  7   12 

*  For  painted  corrugated  sheets  add  30c.  per 
19  to  24  gages;  for  galvanized  corrugated  sheets 

COLD  DRAWN  STEEL  SHAFTING -From  warehouse  to  consumers 
requiring  at  leawt  1 000  lb.  of  a  size  (smaller  (]uantities  take  the  standard  extras)  the 
following  discounts  hold: 

Current  One  Year  .\gn 

New  York         List  plus  9<^       List  plus  I0'7 
Cleveland    .    List  pUis  7%       List  plus  10";. 

Chicago    List  plus  9 ''i       List  plus  1 0  *"£ 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

New  York        35  %  40  e; 
Cleveland  35%  40  e; 

fhicafro                  3505,  40C.- 

c-  «  0 

5« 

f=S5, 
Sc     SsS 

O-l 

DH CX 

US:  o>-< (       J 5.75 6.385 6   22   6.45 
6.35 5  65 6  285 6    12  6  35 
6  30 5  60 

6  235 6  07  6.30 
6.25 5   51) 6    185 6  02  6  25 
5  65 4  95 5   585 5   37   5  65 
5   55 

4.85 

5.485 
5  27   5   55 

5  45 
4  75 

5   385 5    17   5  45 
7  70 

7    15 7  635 7   57  7.70 
7  40 6.85 7  335 7  27  7  40 

7  25 6  70 7    185 7   12  7  25 
100  lb for  25 to  28  gage:    25c.  for 

-add  15c.,  all 

gafrcs. 

SWEDISH  (NORWAY)   IRON— The  average  price  per  100  lb.,  in  ton 
lots  is: 

Current  One  Year  Ago 

NewYork        $25  50-30  $15  00 
Cleveland          20  00  15  00 

Cf-'caKo  _,   ,  v„-   ■■    ;  16  50  15  00 
In  colls  an  advance  of  50c.  usuallv  is  charged. 
Domestic  iron  (Swedish  analysis)  ia  Iselin,;  at  1 5c.  per  lb.  f] 

WELDING  MATERIAL  (SWEDISHj-i'rif™  ""■"■' fo"o»s  in  cents per  pound  f.o.b.  New  York,  in  1 00  lb.  lots  and  over: 

Welding  Wire 

I.H.  ft,  i,  A'A        1 
No.  8,  A  and  No.  10 

No.   12   

A,  No.  14  and  ft. 
.\o.  18   
No.  20   

25.  50  to  33.00 

Domestic  20c.  for  j^,   15c.  for  J  to  ft. 

Cast-iron  Welding  Rods 

ft  by  12in.  long      14.00 
J  bv  19in.  long      12.00 
I  by  19  in.  long       10.00 
!  by  21  in.  long      10.00 

Special  Weldinc  Wire,  Ccated 

i        33.00 

ft      30.00 
ft      38  00 

MISCELLANEOUS   STEEL— The    following  quotations    in  cents   per' j»ound  are  from  warehouse  at  the  places  named: 
New  York  Cleveland  Chicago 
Current  Current  Current 

<^penhcarth  spring  steel  (heavy)        7 .  50  8 .  00  7  50 
Spring  steel  (light)       10.00  1125  1175 
Coppered  bessemer  rods        8.00  8.00  7  07 
Hoop  steel            4.57  4,75  4    77 

C'oM-rolled  strip  steel        8.02  8.25  8  57 
Floor  plates        6.27  6.00  6   25 

PIPE — The    follr»wing  discounts  are  for  carload  lots  f.o.b.  Pittsburgh:  basins 

i-:inl  of  National  Tube  Co.  for  steel  pipe,  CardryA.  M.  Byer's  Co.  for  iron,  both 
dated  Jan.  I,  1919. 

ni'TT  WELD 
Steel 

Inches  Black 

J,  },  and  i      47% 
i      51% 
i  to  3      54% 

to  6. 

47% 
50% 

Galvanized 

20!% 
36i% 40!% 

LAP  WELD 

34!%  2 

Inches 

to  li   

Iron 
Black 

36% 

29% 

37!%  2ito6      31% 

EXTRA  STRONG  PLAIN  ENDS 

25!%  i  to  I!      36% 

35!  % 
39!% 

BUTT  WELD, 

i.  }and  i      43% 
!      48% 
5  to  IJ      52% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2     45%  33!  f^  2      30% 
2!  to  4      48%  36i'';  2}  to  4      32% 
4ito6      47%  35!':t  4!to6....      31% 

Stock  discounts  in  cities  named  are  as  follows: 

Galvanised 

20% 

21% 

17% 

20% 
19% 

^Ncw  York^  ^^leveland — ■ 
Gal-  Gal- 

Biaek   vanizet'  Black   vanized 

;  to  3  in.  steel  butt  welded..    43%       27%  43%       26% 

3;  to  6  in.  steel  l.-ip  welded.  .  .    38%,       23%  39%       23% 

Malleable  fittings.    Class  B  and  C,  from  New  Y'ork  stock  sell  at  list  +iM%. 
Cast  iron,  standard  sizes,  10%,  off. 

. —  Chicago  — . 

Gal- 

Blar  K  vanized 
4t.i%  29  9% 

40  9%       26.9% 

METALS 

MISCELLANEOUS  METALS— Present  and  pai>t  New  York  quotations 
in  cent.-  t'cr  pound,  in  carload  lots: 

Cur-  One  One   Year 
rent  Month  Ago  .Ago 

Copper,  electrolvtic         16  00  18  50  23   50 
Tin  in  >-ton  lots        72  50  72  50  85  00 
Lead         5.25  5.00  7  25 

.Spelter         6  75  6  6"  7. 75 

ST.  LOUIS 

Lead           5  00  4  65  7  10 
Spelter          6  40  6  25  7  75 

.\t  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  ton  or 
more; 

—   New  York   .     —  Cleveland^         ^-  Chicago  — ^ 

L-i  cSo  trio  t.-e  oao  iti  s-«o 
3=  =j;m  ccm  r=  not*  3?  ctso 
0£  C'^<  C>-<  OC  OX  Ot  C>-< 

Copper  sheets,  base..      24  50  29  00  3150-33  25  50  32.50  32.00  36.00 
•Copper  wire  (carload 

lots)        25.00  28  00  32  00  24  00  28  50  28  50  33  50 
Brasssheets        20  50  29  00  30.75  26  00  32  00  29  00  33  50 
Brasspipe                 30  00  37  00  36  50  33.00  38.00  37  00  38  00 
Solder  (half  and  half) 

(case  lots)        36.50  4100  62  00  41.50  48  50  39  00  40  00 

Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  oz.  and  heavier, 
add  Ic:    polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under:    over 
20in.,  2c. 

BRASS  RODS— The  following  ffuotations  are  for  large  lots,  mill.  100  Ih.  and 
over,  warehouse:  25%  to  be  added  to  mill  prices  for  extras;  50%  to  be  added  to 

warehouse  price  for  extras: 
Current  One  Year  .\go 

Mil!        $18  50  $25  25 
NewYork          19  50  26  25 
Cleveland   ^          25.00  30  00 
Chicago         28.50  37.00 
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WANTED- One  Mil/zon 
Labor-  Saving Machines 

Arthur  t/.  Baldwtrt, 
y/C£  PKES/DENT  OF  r//e  McGnAW-ff)LL  CO. 

IIIIIHIIIinilillllllllllllimniTIinmmniiniiiiiiiiiiiniiiiiiiiiiiiiiiiiiiinniiiiiiiiirnmimiiiiiiimiiiimi 

The  Kaiser  wrote  to  Francis  Joseph  in  the  fall  of  1914: 

"My  soul  is  torn  asunder,  but  everything  must 
be  put  to  fire  and  blood.  The  throats  of  men 

and  women,  children  and  the  aged  must  be  cut 

and  not  a  tree  nor  a  house   left  standing." 

I  HAVE  visited  the  land  where  fire  and  blood  were 
applied.  The  devastated  area  of  France  is  a  region 
about  15  miles  wide  at  the  Belgian  border,  varying 

in  width  up  to  60  miles  and  extending  southward  100 

miles.  In  this  region  the  Kaiser's  mandate  was  thor- 
oughly carried  out.  There  are  no  towns,  no  industries, 

no  homes,  no  trees,  no  vegetation  left.  The  occupied 
region  of  France,  that  is  the  region  between  the  dev- 

astated area  and  the  eastern  border  of  France,  has 
suffered  from  spoliation,  from  the  deliberate  removal 
of  machinery,  the  destruction  of  plants,  and  from  other 
forms  of  vandalism  designed  to  cripple  France  indus- 

trially. Not  only  are  the  industrial  plants  destroyed 
but  all  the  railroads  that  constituted  lines  of  com- 

munication have  vanished.  In  passing  over  the  dev- 
astated area  one  is  impressed  with  the  fact  that  it  is 

in  truth  a  desert. 

But  the  demolition  of  material  things  is  not  the  only 
destruction  that  is  manifest  in  France  and  in  Europe. 
Thousands  of  little  wooden  crosses  on  the  battlefields, 
and  the  numerous  legless  and  armless  men  one  meets  on 

the  streets  bring  home  to  one's  mind  the  appalling 
fact  that  Europe  has  lost  not  less  than  10,000,000 
producers.  From  an  industrial  standpoint  this  is  her 
greatest  loss. 

Another  great  drawback  that  Europe  will  have  to 
overcome  is  the  absolute  lack  of  u,jkeep  of  all  mechan- 

*Mr.  Baldwin  visited  England  and  France  during  October. November  and  December,  1918,  as  a  guest  of  the  British  Gov- ernment. 

■"^"4: 

'.C 
Will  the  reconstruction  of 

Europe  provide  a  market  for 
improved  machinery?  Does 

England's  embargo  on  certain 
imports  indicate  a  return  to 
hand  work  and  slow  processes? 
How  will  the  nations  of  Europe 

pay  for  what  they  need  from  us? 
So  far  as  competition  in  the 

world's  markets  is  concerned 

Europe  must  devise  means  for 

making  good  her  loss  of  10,000,- 
000  man  power.  The  only  way 

this  can  be  done  is  by  the  util- 
ization of  labor-saving  devices 

whereby  one  machine  may  do 
the  work  of  JO  men.  When 

Europe  equips  herself  with 
1,000,000  machines  that  can  do 
the  work  of  10,000,000  men  she 
will  be  in  a  productive  position 

comparable  with  her  situation 
in      1914     prior     to      the     war. 

I 

Qr. 

V: 

ical  equipment.  For  four  years  no  new  machinery  has 
been  built  and  no  new  device  has  been  created,  except 
such  as  made  for  war.  The  automobile  has  disappeared 

except  where  it  is  used  by  the  army.  Repairs  on  build- 
ings and  property  have  been  entirely  suspended.  The 

rolling  stock  of  the  railroads  is  in  deplorable  condition. 
Railroad  trips  that  formerly  required  six  hours  now 

take  twelve.  That  great  portion  of  the  world's  industry 
which  was  occupied  in  making  comforts  and  conven- 

iences for  the  human  race  has  stood  still  for  four 

years,  while  the  arts  of  war  have  progressed,  and  now 

that  peace  is  here  this  lapse  in  the  world's  production 
of  four  years  must  be  made  good. 

Prior  to  the  war  Europe  competed  with  America  for 

the  markets  of  the  world.  Europe  paid  very  low  wages 
and  depended  for  keeping  her  costs  down  upon  the 
abundance  of  her  man  power.     America  competed  in 
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the  world's  markets  and  depended  on  keeping  her  costs 
down  by  the  use  of  labor-saving  devices.  Before  the 
war  a  coal  miner  in  France  produced  an  average  of  1.3 
tons  of  coal  a  day.  In  England  and  Wales  a  miner 
produced  two  tons  of  coal  a  day,  while  in  America  the 
average  production  of  a  miner  was  six  tons  a  day. 

So  far  as  competition  in  the  world's  markets  is  con- 
cerned, before  Europe  can  get  back  to  her  prewar  posi- 

tion, she  must  devise  means  for  making  good  her  loss 
of  10,000,000  man  power.     How  can  this  be  done? 

The  only  way  this  can  be  done  is  by  utilization  of 
labor-saving  devices  whereby  one  machine  may  do  the 
work  of  ten  men.  So  when  Europe  equips  herself  with 
1,000,000  machines  that  can  do  the  work  of  10,000,000 
men  she  will  be    
in  a  position 
for  competition 
comparable  with 
her  situation  in 

the  world's 
affairs  in  the 
year  1914. 

The  manufac- 
turers of  Europe 

have  a  busy  task 
in  front  of  them 

to  reequip  Eu- 
rope with  auto- 

mobiles, to  con- 
struct thousands 

of  steel  bridges 
that  will  take 
the  place  of  the 
destroyed  stone 
bridges,  and  to 
replace  the  mo- 

tive power  and 
rolling  stock  of 
railroads.  Have 

European  manu- 
facturers the  time  or  the  facilities  for  the  quick  making 

of  the  1,000,000  labor-saving  devices  which  Europe 
needs  immediately  wherewith  to  replace  herself  in  the 
economic  condition  she  was  in  prior  to  the  war? 

Usually  the  problem  that  confronts  a  manufacturer 
is  to  find  a  demand  for  his  product.  That  is  no  longer 

the  problem  today.  The  demand  exists;  the  world's 
warehouses  are  empty  and  Europe  is  hungry  for  our 
products. 

There  is  another  very  grave  problem  that  is  pre- 
sented, and  that  is  the  question  of  credit.  "How  can 

these  needed  goods  be  paid  for?"  is  the  ever-present 
question  asked  by  the  countries  of  Europe. 

One  of  the  most  important  officials  in  any  financial 
establishment  is  the  credit  man.  Experience  has  taught 
him  that  it  is  not  always  wise  to  sell  even  though  a  pur- 

chaser wishes  to  buy  unless  the  purchaser  has  the  means 
for  payment.  The  problem  of  the  world  today  comes  be- 

cause of  the  poverty  of  Europe.  When  England  a  few 
weeks  ago  announced  an  embargo  on  certain  of  our 
commodities,  considerable  harsh  criticism  was  indulged 
in  by  the  unthinking.  England  has  always  had  the 
reputation  of  paying  her  debts  because  she  backs  her 
obligations  with  gold.  During  the  month  of  December 
England  imported  $250,000,000  more  goods  than  she 
exported.  In  finance  this  simply  means  that  England, 
to  maintain  her  financial  reputation,  must  deplete  her 
resources  of  gold  to  the  extent  of  $250,000,000  for  the 

month  of  December.  The  trade  balance  against  her  for 
January  and  February  will  unquestionably  be  as  great 
as  the  month  of  December.  The  merchants  of  England 
were  and  are  clamoring  for  our  goods,  but  her  bankers 
saw  that  buying  must  stop  until  some  arrangement  was 
made  for  the  payment  of  the  goods. 

We  have  always  prided  ourselves  on  being  an  export 
nation,  but  we  must  pause  and  consider  the  great 
change  that  has  been  wrought  by  the  war.  For  the  10 
years  preceding  its  outbreak  we  were  indebted  to  the 
old  world  to  about  the  sum  of  ten  billion  dollars  for 
borrowed  capital,  and  we  were  annually  sending  abroad 
about  a  half  a  billion  dollars  in  payment  of  our  interest 
due.  We  were  paying  huge  sums  to  foreign  ship  owners 

   for  the  trans- 
portation of 

our  goods.  We were  paying 

foreign  insur- ance companies 
large  sums  for 

insurance  pre- 
miums. Hun- 

dreds of  thou- 
sands of  Amer- 

i  c  a  n  s  visited 

Europe  annu- ally and  spent 
money  freely. 

To  pay  this  in- debtedness we 
m  anuf  actured 
and  sent  abroad 

quantities  o  f 
merchan  disc 
and  food,  and 

from  this  sur- 
plus of  export 

over  our  i  m  - 
ports  we  paid 

our  foreign  obligations;  also  in  this  manner  the  flow 
of  money  to  and  from  the  old  world  was  regulated. 

A  great  change  has  come  over  our  foreign  relations. 
-  or  the  past  four  years  our  manufacturers  have  sold 
their  products  abroad  at  fabulous  prices.  It  is  esti- 

mated that  we  have  entirely  liquidated  our  foreign 
debts  and  that  from  a  debtor  nation  we  have  become 
a  creditor  nation.  The  old  world  now  owes  us  not 
less  than  ten  billion  dollars,  which  will  require  their 
sending  to  us  at  least  $500,000,000  annually  in  pay- 

ment of  their  interest  charges.  There  are  only  two 
methods  by  which  this  flow  of  money  can  be  regulated; 
first,  by  our  purchasing  more  goods  from  abroad,  and 
second,  by  our  reinvesting  our  money  in  Europe.  Inas- 

much as  we  desire  to  remain  an  export  nation  we  must 
lend  Europe  our  money,  and  her  indebtedness  to  us  must 
constantly  increase.  We  must  finance  new  railroads  in 
South  America,  in  Russia  and  in  Asia  Minor;  we  must 
build  electric-light  plants  and  tramways  for  Rome,  for 
Moscow,  for  Lille  and  for  Bagdad.  We  must  be  pur- 

chasers of  foreign  securities  issued  to  rebuild  the  Old 
World.  We  must  lend  to  Europe  the  money  necessary 
to  purchase  from  us  the  ten  million  labor-saving  ma- 

chines that  she  must  have,  and  above  all  we  must  not 
as  a  nation  feel  aggrieved  that  England  refuses  to  buy 
immediately  that  which  she  has  not  made  arrangements 

to  pay  for. 
But  why  should  the  American  manufacturer  turn  his 
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eyes  entirely  to  the  foreign  field  in  seeking  an  oppor- 
tunity to  develop  a  market?  The  same  processes  have 

been  going  on  in  this  country  as  have  been  going  on  in 
Europe,  although  to  a  less  extent.  During  the  months 
that  we  were  actually  at  war  our  citizens  enforced  rigid 
economy  in  the  luxuries  and  conveniences  of  life.  Never 
in  the  history  of  America  have  we  practiced  such 
economy  as  during  the  last  two  years.  Never  have 
our  working  people  received  such  wages,  and  never 
have  they  accumulated  and  saved  so  much  in  any  period 

as  they  have  in  the  last  two  years.  Our  per-capita 
wealth  has  doubled.  The  purchasing  power  of  the 
American   people   was   never   so   great   as   it   is   today. 

We  have  a  vast  territory  with  only  110,000,000  people. 
The  region  be- 

tween the  Mis- 
sissippi and  the 

Rocky  Moun- 
tains alone  can 

readily  absorb, 
sustain  and 
make  wealthy 
enother  10  0,- 
000,000  people. 
It  is  true  that 
we  have  a  short- 

age of  labor ; 
but  the  work 
is  here  to  be 
done — the  coal 
is  here  to  be 
mined,  the  ore 
is  here  to  be 
melted  into 
steel,  the  iron 
must  be  wrought 
into  implements, 
the  fields  must 
be  tilled,  and  to 
supply    this 
shortage  of  labor  water  power  m.ust  take  the  place  of 
the  miner,  the  tractor  the  place  of  the  mule,  the 
machine  the  place  of  muscle.  We  are  the  richest  nation 
on  earth.     We  should  therefore  be  the  most  charitable. 

We  must  bear  in  mind  that  Austria  is  now  struggling 
under  a  national  debt  equal  to  60  per  cent,  of  the  total 
value  of  her  developed  wealth ;  Germany  has  obligations 
(apart  from  indemnities)  equal  to  50  per  cent,  of  her 
developed  wealth ;  Italy  has  45  per  cent.,  France  45  per 
cent.,  England  44  per  cent.,  and  the  United  States  but 
8  per  cent.  Why  should  we  look  to  the  impoverished 
nations  for  our  markets?  Our  logical  market  is  here. 
Let  us  enter  in  and  possess  it.  We  have  50,000,000 
acres  planted  to  winter  wheat,  and  our  farmers  in  the 
current  year  will  harvest  record  crops.  Never  was  there 
so  much  food  produced,  and  still  there  is  a  market  for 
it  all.  Mr.  Hoover  says  that  we  must  ship  Europe 
$1,500,000,000  worth  of  food  by  July  1.  Our  people  will 
have  more  money  to  spend  during  the  current  year  than 
ever  before  in  the  history  of  our  nation  and  at  the 
same  time  they  will  have  more  wants  to  be  supplied. 
This  market  must  keep  our  manufacturers  busy,  and 
after  our  own  wants  are  supplied  then  the  wants  of  the 
world  will  furnish  the  market.  It  is  to  be  hoped  that 
the  peace  conference  now  in  session  will  make  some 
provision  for  the  stabilization  of  the  flow  of  money  be- 

tween the  nations  of  the  earth,  and  when  this  is  done 
the  world  markets  as  well  as  our  own  will  be  opened. 

A  Two-Position  Milling  Fixture 
By  p.  p.  Fenaux 

I  desire  to  take  exception  to  the  criticism  of  G.  R. 
Richards  on  page  220  of  the  American  Machinist  of 
the  two-position  milling  fixture  described  by  me  on  page 
772,  Vol.  49,  especially  as  we  considered  making  a 
fixture  along  the  same  lines  as  his  and  turned  it  down 
for  this  reason. 

At  3  in.  feed  per  minute  and  4-in.  cutters  it  takes 
30  sec.  to  make  a  cut  and  10  sec.  to  complete  the 
cycle  of  the  table.  With  the  indexing  fixture  the 
indexing  is  done  while  the  table  travels,  and  allowing 
30  sec.  to  remove  one  piece  and  set  another  one,   it 

takes :  Cut,  30 
sec;  travel  and 
index,  10  sec. ; 
cut,  30  sec. ; 
travel  and  stop, 

10  sec.;  change 
work,  30  sec. ; 

total,  1  min.  50 
sec,  to  complete 

one  piece.  With the  stationary 

two-position  fix- ture it  would 
take:  Cut,  30 

sec;  travel  and 
stop,  10  sec. ; 
change  two 
pieces  of  work, 
60  sec.  ;  total, 
1  min.  40  sec, 
showing  a  gain 
of  10  sec,  which 
would  be  more 
than  lost  in  the 
endeavor  to 
keep  the  locating 

seat  for  the  second  setting  clean  and  maintaining  the 
work  to  exact  size  to  fit  that  seat.  As  in  the  particular 
piece  under  discussion  the  only  important  part  is  the 
ratchet  tooth,  it  would  be  a  useless  expense  to  maintain 
the  sides  to  arbitrary  dimensions.  We  used  a  No.  2 

P.  &  W.  automatic  milling  machine,  as  it  was  the  onlj' 
one  that  was  available. 

Regarding  the  life  of  the  cutters  we  made  a  built- 
up  gang,  which  allowed  us  to  reset  them  after  grinding, 
although  we  milled  several  hundred  pieces  without 
changing  the  size  sufficiently  to  necessitate  grinding. 

The  stock  was  approximately  0.20%  carbon  openhearth 
steel,  which  explains  the  3  in.  feed.  As  a  matter  of 
fact  on  heavier  pieces  of  same  stock  we  have  used  up 
to  5  in.  feed  per  minute  on  these  machines. 

Tapping  with  a  Drilling  Machine 
By  Leroy  R.  Williamson 

Having  several  thousand  pipe  flanges  of  fairly  large 
diameter  to  be  tapped  and  no  suitable  machine  to  do  it 
in  we  rigged  up  an  ordinary  drilling  machine  by  ex- 

tending the  lower  driving  shaft,  putting  on  extra  pulleys 
and  adding  a  belt  to  drive  in  the  reverse  direction.  An 
extra  fork  on  the  shipper  rod  provided  convenient  means 
for  reversing  the  direction  of  rotation  for  withdrawing 
the  tap. 
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THERE  is
  very  often a  demand  for  a  com- 

promise joint  to  be 
supplied  quickly  when  some 

bolted  or  cast-welded  joint 
has  failed.  An  inexpensive 

shop-welding  outfit  enables 
traction  companies  to  weld 
their  own  compromise 

joints  in  a  few  hours,  and 
these  will  give  the  same 

results  in  service  as  a  reg- 
ular Thermit  rail  weld. 

When  a  large  number  of 
compromise  joints  are  to  be 
made  on  the  same  rail  sec- 

tion it  is  advisable  to  have 
patterns  and  mold  boxes 

made  especially  for  the  pur- 
pose. Where  only  two  or 

three  are  to  be  welded,  how- 
ever, the  work  can  be  done 

by  the  "wax  method,"  which 
is  the  method  used  in  all 
general  repair  work.  To 
assist  in  the  aligning  and 
surfacing  of  the  rails  when 
two  short  lengths  are  to  be  welded  together  it  is  advis- 

able to  provide  a  suitable  bed  to  which  the  rails  can 
be  bolted.  Two  stringers  running  about  10  in.  x  6  in.  x 
10  ft.  long,  on  which  four  wooden  or  steel  ties  can  be 
bolted,  answer  this  purpose  very  well.  The  two  center 
ties  should  be  spaced  about  18  in.  in  the  clear  and  the 
second  tie  spaced  to  take  care  of  the  shortest  length 
of  rail  to  be  welded.  It  is  best  to  imbed  the  surfacing 
bed  in  the  ground  up  to  the  top  of  the  stringer.    To  hold 

VI.    Thermit-Welding  Compromise 

Rail  Joints* This  article  not  only  shows  how  to  weld  various 

types  of  rail  joints,  but  contains  hints  for  the 
practical  mechanic,  which  may  enable  him  to 
execute  special  repair  jobs  in  the  machine  shop. 

FIG.  64.    WELDBD  COMPROMISE  JOINT  BETWEEN  T-R.AIL 
AND   GROOVED    R.AIL 

•Kor    the    author's    forthcoming    book, 
Cutting."     All  rights  reserved. 

"Modern    Welding    and 

the  rails  to  the  ties  long 
bolts  can  be  used  in  place 
of  track  spikes.  These 
bolts  should  be  allowed  to 

project  through  the  face  of 
the  tie  a  sufficient  amount 
to  take  the  smaller  of  the 
two  rails.  Allowance  must 
also  be  made  for  a  U-clamp, 
or  bridge  clip,  one  end  of 
which  will  bear  on  the  base 
of  the  rail  and  the  other 
on  the  tie,  or  in  the  case  of 
a  small  rail,  will  rest  on  a 

spacing  block. 
To  bring  the  smaller  rail 

up  to  the  surface  of  the 
high  rail  a  fiUii'g  block  is 
placed  under  the  base,  and 
to  obtain  accurate  surfac- 

ing, shims  or  old  hack-saw 
blades  may  be  used  in  ad- 

dition. With  the  rails  spaced 

3  in.  apart  and  accurately 

adjusted,  the  U-clamps  are 
bolted  down  tight  and  the 
insert  fitted  as  described 

for  making  ordinary  rail  welds.  If  patterns  and  mold 
boxes  have  been  provided  in  advance  the  work  proceeds 
in  the  same  way  as  for  ordinary  rail  welding,  but  if  the 
wax  method  is  to  be  used  about  3  lb.  of  wax  should  be 
broken  into  small  pieces,  placed  in  a  pan  and  heated  until 
entirely  melted.  The  wax  is  then  allowed  to  cool  until  it 
becomes  plastic.  It  may  then  be  shaped  by  hand  around 
the  rail  ends  in  the  form  of  a  collar. 

In  cases  where  five  or  six  compromise  joints  are  to 
be  welded  between  the  same  rail  sections  considerable 
time  and  trouble  can  be  saved  by  using  a  short  length 
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FIG.    65. WELDED    COMPROMISE    JOINT    BETWEEN    TWO 
T-RAILS,   SHOWING  FALSE  LIP 

of  each  rail  section  as  a  pattern.  These  should  be 
about  8  in.  long,  butted  together  and  fastened  by 
tacking  with  the  oxy-acetylene-welding  process  so  that 
they  will  be  held  together  securely.  Mold  boxes  of  sheet 
iron  in  two  halves  can  be  cut  to  fit  with  the  oxy-acety- 
lene  cutting  flame  so  that  they  will  fit  the  sections  to 
approximately  j\r  in.  all  around.  Each  half  of  the 
mold  box  will  then  have  a  difi'erent  section  cut  in  each 
side.  A  wax  collar  is  formed  around  the  joint  of  the  two 
pieces  of  rail  in  the  regular  way  as  described  above 
and  then  one-half  of  the  mold  box  is  laid  on  the  ground 
back  down,  placing  the  pattern  made  by  tacking  the  two 
rail  sections  together  on  this  half  of  the  mold  box. 
Then  thin  pieces  of  sheet  iron  is  laid  on  top  of  this  half 
to  obtain  a  parting  when  the  other  half  of  the  mold 
box  is  placed  on  top.  The  other  half  may  then  be 
placed  in  position  and  rammed  up  to  the  height  of  the 
riser  with  molding  material,  using  a  wooden  pattern 
for  the  riser  opening.  When  this  has  been  completed 
the  whole  mold  box,  pattern  and  all,  is  turned  over  and 
the  bottom  half  of  the  mold  box  rammed,  inserting  a 
wooden  riser  pattern  in  a  similar  way  to  the  first  half. 
This  bottom  half  is  then  rapped  slightly  and  lifted 
from  the  pattern.  Then  by  rapping  the  pattern  it  may 
be  lifted  from  the  other  half  of  the  mold  box.  After 
removing  the  riser  pattern  the  molds  are  ready  to  be 
placed  on  the  rails  to  be  welded,  but  before  doing  so 
the  space  between  the  lip  and  the  ball  of  those  rail  sec- 

tions should  be  rammed  flush  with  molding  material. 
When  the  boxes  are  adjusted  they  should  be  luted  care- 

fully with  fireclay  around  the  outside  edges  between  the 
mold  and  the  rail  to  guard  against  any  run  out  of 
Thermit  steel.  The  joint  can  then  be  preheated  and 
poured  in  the  regular  way. 

This  method  will  be  found  to  save  considerable  time 
over  waxing  each  joint  separately,  and  the  two  short 

rail  sections  can  be  used  as  a  pattern  for  any  number 
of  molds.  If  both  right-hand  and  left-hand  compro- 

mise joints  are  required  the  same  pattern  and  mold 
boxes  can  be  used  by  simply  disconnecting  and  rear- 

ranging for  either  right  or  left.  A  welded  compro- 
mise joint  between  a  grooved  and  a  T-rail  is  shown in  Fig.  64. 

Where  a  compromise  joint  is  to  be  welded  between 
two  T-rails  as  shown  in  Fig.  65  the  same  method  can 
be  used  except  that  in  this  case  it  is  necessary  to  ar- 

range for  a  false  lip  to  be  cast  out  of  Thermit  steel 
similar  to  the  lip  of  a  grooved  rail.  In  other  words 
the  Thermit-steel  collar  must  be  carried  around  each 
side  of  the  head  and  on  one  side  must  be  shaped  in  a 
corresponding  manner  to  the  lip  of  a  groove  rail.  This 
is  necessary  because  when  the  metal  begins  to  cool  and 
contract  there  must  be  an  equal  shrinkage  force  on  each 

side  of  the  insert  extending  to  the  top  of  the  head  tend- 
ing to  draw  the  rails  together,  otherwise  the  insert  will 

not  be  thoroughly  butt-welded  into  the  head. 

FIG.   67. OPEN  MOLD  AND  CRUCIBLE  IN  POSITION  FOR 
MAKING    CLARK    JOINT 

FIG.    66.      COMPLETED   CLARK  JOINT 

Shortly  after  the  development  of  the  Thermit  rail- 
welding  process,  Charles  H.  Clark,  chief  engineer  of  the 
Cleveland  Railway  Co.,  perfected  a  joint  known  as  the 

"Clark  joint,"  which  has  proved  exceedingly  success- 
ful in  Cleveland  and  other  Eastern  cities  where  many 

thousand  joints  have  been  installed. 
In  its  original  form  it  consisted  of  a  combination  of 

splice  bars  and  Thermit  steel,  it  being  Mr.  Clark's 
opinion  that  the  head  of  the  rail  could  be  supported  by 
using  plates  that  would  come  under  the  ball  of  the 
rail.  Furthermore,  in  order  to  hold  the  rail  rigid  he 
considered  it  important  that  there  should  be  no  play  in 
the  bolts,  so  the  holes  in  the  plates  and  rails  were  drilled 
round  and  machine  bolts  used  after  reaming  for  a  drive 
fit.  In  order  to  keep  the  bolts  and  plates  from  working 
loose  and  to  afford  bonding  between  the  rails  a  Thermit- 
steel  shoe  was  cast  around  the  base  as  shown  in 

Fig.  66. 
In  practice  the  rails  and  splice  bars  are  drilled  with 
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holes  ■}}■,  in.  less  in  diameter  than  the  bolt  to  be  used. 
The  splice  bar  is  then  applied  in  the  ordinary  way  and 
held  in  place  by  a  couple  of  temporary  bolts,  a  drift 
pin  being  driven  into  one  hole  each  side  of  the  joint  to 
keep  the  rails  in  position.  The  remaining  holes  are 
then  reamed  with  straight-end  cutting  reamers,  after 
which  the  machined  bolts  are  driven  and  tightened  up 
in  the  usual  manner.     After  preheating  the  rail  ends 

FIG.     68. COMPLETED    MODIFIED    CLARK    JOINT, 
SHOWING  WELD  OF  B.\SB 

FIG.    69.       SECTION    THROUGH    .^rODIFIED    CLARK    JOINT. 
IT  WILL   BE   NOTICED  THAT  THE   LOWER   PART  OF 

THE  RAIL   AND  FISH   PLATES  ARE   ENTIRELY 
AMALGAMATED 

the  Thermit  steel  is  run  into  an  open  mold  surrounding 
the  lower  part  of  the  rails  as   illustrated   in   Fig.   67. 

In  the  latest  type  of  Clark  joint  rivets  are  substi- 
tuted for  the  machined  bolts,  the  riveting  being  accom- 

plished by  a  pneumatic  riveter  suspended  from  the  rear 
end  of  a  flat  car  carrying  an  air  compressor. 

A  modification  of  the  Clark  joint,  shown  in  Fig.  68, 
has  been  adopted  with  marked  success  by  the  United 
Railways  and  Electric  Co.,  Baltimore,  and  is  also  be- 

ing used  on  other  properties. 
The  object  of  the  modification  was  to  obtain  a  larger 

weld  of  the  base,  and  in  order  to  do  this  the  Thermit 
steel  was  poured  into  an  inclosed  mold  box  instead 
of  into  an  open  mold  and  the  rail  ends  were  preheated 
to  a  red  heat  with  the  molds  in  place  before  the  Thermit 
charge  was  ignited.  Furthermore,  the  design  of  the 
fish  plates  is  somewhat  changed,  these  being  of  special 
design  1  in.  in  thickness  and  32  in.  long  and  being  so 

FIG. 
70.      APPLIANCES    IN    POSITION    FOR   WELDING 

THIRD   RAIL 

formed  as  to  fit  snugly  the  contour  of  the  head  and 
base  of  the  rail.  At  the  same  time  they  provide  a 
minimum  amount  of  space  between  the  web  of  the 
rail  and  the  vertical  sides  of  the  fish  plates.  The  chan- 

nel bars  and  rails  are  of  the  same  kind  of  steel  (high 
carbon)  and  both  are  punched  at  the  mill  with  ten 

l^ij-in.  holes,  spaced  3  in.  centers  and  beginning  2  in. 
from  the  end  of  the  rail. 

The  joint  has  been  applied  thus  far  exclusively  to  7- 
in.  girder  groove  rails  weighing  108  lb.  per  yard. 
These  7-in.  girder  sections  are  undercut  by  the  man- 

ufacturers ,',j  in.  so  as  to  provide  a  space  of  i  in. 
at  the  base  when  the  rail  heads  are  butted.  This  pro- 

cedure more  effectively  enables  the  Thermit  steel  to 
weld  the  rail  and  fish  plates  into  a  solid  mass  at  the 
joints,  as  shown  in  the  section.  Fig.  69. 

Welding  the  Third,  or  Conductor,  Rail 

The  welding  of  the  third  rail  has  been  carried  on 
more  extensively  abroad  than  in  the  United  States.  This 
is  especially  true  of  France,  where  several  thousand 
joints  have  been  welded  for  the  Metropolitan  Railway 
and  others  in  the  neighborhood  of  Paris  where  this 
niethod  of  bonding  is  now  standard  practice. 

In  making  these  welds  in  France  the  base  and  flange 
only  of  the  rail  was  welded  with  Thermit  steel. 

As  a  great  deal  of  third  rail,  both  here  and  abroad,  is 
used  in  tunnels  and  subways,  it  is  not  necessary  to  make 

FIG.  71.      A  WELDED-UP  CROSS-OVER 
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FIG.   72. MOTOR  CASE  WITH  BROKEN  LUG  PREVIOUS 
TO  WELDNf; 

any  provision  in  such  cases  for  expansion  and  contrac- 
tion, it  having  been  found  from  practical  experience  that 

the  temperature  changes  seldom  exceed  25  or  26  deg.  F. 
These  are  the  figures  that  were  determined  by  experi- 

ment in  the  subways  controlled  by  the  Metropolitan 
Railway  of  Paris.  In  cases,  however,  where  the  third 
rail  is  laid  in  open  stretches  of  track  where  it  will 

FIG.  73.     .MOTOR  CASE  WELDED  A.^JD  READY  FOR  SERVICE 

come  under  the  full  influence  of  atmospheric  changes 
in  temperature  it  is  of  course  necessary  to  provide 
suitable  means  for  taking  care  of  the  expansion  and  con- 

traction, and  this  can  be  easily  done  by  installing  an 
expansion  joint  at  regular  intervals. 

Welding  third  rails  has  advantages  that  need  hardly 
be  enlarged  upon,  providing,  as  it  does,  for  a  u:.iform 
electrical  conductivity  of  the  rail  in  question  a.A  a 
method  of  bonding  which  will  not  deteriorate. 

A  Thermit  outfit  in  position  for  welding  a  third 
rail  is  shown  in  Fig.  70. 

A  very  simple  way  to  make  cross-overs  of  any  de- 
sired form  is  shown  in  Fig.  71.  The  rails  are  cut, 

shaped  and  then  Thermit  welded  together  and  then  the 
surfaces  are  ground.  The  result  is  as  smooth  and 
solid  a  cross-over  as  it  is  possible  to  make.  This  is  sug- 

gestive of  many  other  similar  uses. 
The  same  outfit  required  for  welding-  compromise 

joints  can  be  used  most  advantageously  for  welding 
motor  cases  and  truck  frames.  The  process  offers 
special  advantages  for  such  reptairs,  owing  to  the  fact 
that  the  collar,  or  reinforcement  of  Thermit  steel,  which 
is  fused  around  the  weld  may  ba  made  heavy  enough 
to  insure  against  future  breakage. 

In  Fi?-.  72  is  shown  a  broken  motor  case,  and  in 
Fig.  73  a  welded  one.  A  welded  truck  frame  is  shown 
in  Fig.  74. 

Splitting  Collets  with  a  Power  Hacksaw 
By  E.  A.  Thanton 

When  a  number  of  turret-lathe  collets  are  to  be  made 
it  is  often  a  problem  as  to  how  they  may  be  split  to  the 
best  advantage.  The  average  machinist  would  probably 
select  a  milling  machine  and  either  place  the  collet  to 
be  split  on  a  soft  mandrel  or  else  hold  it  endwise  in  the 
table  vise. 

The  Acme  Machine  Tool  Co.,  Cincinnati,  Ohio,  has 
evolved  a  very  simple  method  of  splitting  the  collets 

FIG.   74.     WELD  ON  BROKEN   TRUCK  FRAME 

HACKSAW     FITTED     WITH     COLLET-SFLITTING     JIG 

for  their  turret  lathes  in  a  power  hacksaw,  as  shown 
in  the  illustration.  The  jig  is  made  to  clamp  onto  the 
table  of  the  machine  in  place  of  the  regular  stock  vise. 

The  collet  to  be  split  is  placed  jaw-end  up  in  a  square- 
based  jig  A,  and  is  held  in  place  by  screws  at  B,  which 
engage  the  holes  for  the  false  jaw  screws.  The  square 
base  of  the  collet  holder  is  slid  in  between  two  blocks  C 

clamped  to  the  bed  of  the  machine.  These  blocks  locate 
and  hold  the  square  base  of  the  collet  holder.  Clamps 
like  D  keep  the  holder  firm  during  the  cuts.  The  saw 
is  fed  down  into  the  slits  E  of  the  holder,  cutting  the 
collet  as  it  goes,  until  it  reaches  a  stop.  The  saw  is 
then  raised,  the  clamps  D  loosened  and  the  collet  holder 
turned  a  quarter  way  round  and  reclamped.  The  next 
cut  is  then  made,  which  finishes  the  splittin;;. 
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C.E.ClewQll Emergency  Shop  Power  and  Coal  Conservation 
TMs  article  outlines  some  of  the  important  points 
that  confront  shops  having  their  own  power 
plants  but  which  are  inadequate  to  take  care  of 
emergency  demands.  Many  such  cases  have 
doubtless  arisen  in  which  it  has  been  absolutely 
essential  to  seek  poioer  from  some  central  station. 
A  decision  for  or  against  the  purchase  of  power 
rather  than  the  operation  of  a  small  isolated 

poiver  plant  must  often  be  made  by  a  new  indus- 
try. For  each  of  these  cases  there  are  interesting 

points  concerning  economy.  Today  the  question 
of  coal  conservation  is  added  to  that  of  whether 
it  is  best  to  purchase  power  or  to  produce  it  in 
the  smaller  generating  rooms  of  each  industry. 

MUCH  discussion  has  been  devoted  to  whet
her 

it  is  the  best  policy  to  purchase  electric  power 
from  the  nearest  central  station  or  to  operate 

a  small  generating  plant  in  connection  with  each  indus- 
try. Advocates  are  to  be  found  for  each  system,  and 

those  shops  which  have  their  own  power  house  and 
which  have  use  for  exhaust  steam  for  heating  and  the 

like  have  at  least  one  good  argument  in  favor  of  oper- 
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FIG.    1.      VARIATION    OF    FIXED    CHARGES    PER    UNIT    OF 
ENERGY   DELIVERED   FOR   DIFFERENT   VALUES   OF 

THE   "PERCENTAGE   OF    USE"    FACTOR 
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f.ting  their  own  plant.  This  article  will  touch  in  a 
small  measure  on  the  advantages  for  and  against  the 
purchase  of  power  and  emphasize  at  some  length  its 
importance  in  relation  to  the  question  of  coal  conserva- 

tion in  its  broader  aspect. 

Fixed  Charges  and  Operating  Costs 

For  simplicity  in  the  discussion  the  use  of  exhaust 
steam  for  other  than  power  purposes  will  be  omitted 

as  a  factor,  and  it  will  be  assumed  that  a  given  quan- 
tity of  power  for  operating  the  shop  must  either  be  de- 

veloped in  a  power  house  connected  with  the  shop  or 

that  it  must  be  purchased  from  some  nearby  large  gen- 
erating station.  Our  first  proposition  then  is  that  the 

total  cost  of  producing  power  will  be  made  up  of  two 
factors,  which  we  may  term  (a)  fixed  charges,  such  as 

interest  and  depreciation  on  the  investment  for  the  boil- 
ers, engines  and  electric  generators,  and  (b)  the  strictly 

operating  charges  such  as  coal,  labor  and  the  like. 
The  fixed  charges  obviously  go  on  whether  the  amount 

of  power  delivered  by  the  plant  is  large  or  small,  and 
it  follows  that  if  the  plant  delivers  its  full  capacity 
for  a  small  number  of  hours  out  of  the  24  each  day, 
then  the  fixed  charges  per  unit  of  energy  delivered 
must  naturally  be  higher  than  if  the  plant  delivers  its 

full  capacity  for  a  larger  portion  of  the  entire  24  hours. 
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FIG 
2.      CURVE    SHOWING    HOW    OPERATING    COSTS    PER 
UNIT   OF   ENERGY    DELIVERED    MAY   VARY    FOR 

DIFFERENT  VALUES  OF  THE  PERCENT- 

AGE OF  USE"  FACTOR 
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The  curve  in  Fig.  1  is  based  on  published  data  for 

given  conditions  in  a  power  plant  and  shows  the  rela- 
tions explained  in  the  foregoing  paragraph.  The  per- 

centages used  as  the  scale  of  the  base  line  of  Fig.  1 
represent  what  is  referred  to  above  as  the  part  of  the 
total  24  hours  each  day  during  which  the  plant  delivers 
its  full  capacity.  This  percentage  factor  is  defined  in 

central-station  practice  as  the  load  factor  of  the  plant 
power  house,  although  for  present  purposes  the  general 
idea  expressed  is  sufficient  to  convey  the  meaning  of 
the  base-line  scale  in  both  Figs.  1  and  2. 

From  Fig.  1  it  will  be  noted  that  as  the  percentage 
of  the  base  line  becomes  smaller  the  amount  of  fixed 

charges  per  unit  of  energy  delivered  becomes  greater. 
Now  in  the  small  individual  plant  the  percentage  of 

the  total  day  during  which  power  is  required  will  nat- 
urally depend  upon  the  nature  of  the  work  of  the  shop. 

delivered  by  a  plant  goes  up  as  the  base  line  percentages 
decrease.  This,  in  a  general  way,  will  be  apparent  when 
one  considers  that  the  amount  of  labor  does  not  change 
ordinarily  from  day  to  day,  so  that  the  delivery  of  a 
small  amount  of  power  per  day  must  cause  an  increase 
in  the  cost  of  labor  per  unit  of  energy  delivered.  Again, 
when  the  plant  is  lightly  loaded,  the  machinery  may 
be  operating  at  a  loss  in  efficiency  resulting  in  a  higher 

coal  consumption  per  kilowatt-hour  delivered.  This 
shows  why  the  curve  of  operating  cost  in  a  given  plant 
should  go  up  if  the  load  on  the  plant  falls  off  in  the  time 
out  of  the  24  hours  each  day  during  which  the  full 
capacity  of  the  plant  is  utilized. 

Another  important  consideration  is  that  the  equipment 
in  large  central  power  stations  usually  possesses  a  higher 
utilization  efficiency  of  the  coal  consumed  than  is  possible 
in  the  smaller  power  plant,  and  it  is  on  this  basis  that 
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^FIG.  3.     GRAPHIC  RECORD  OF  THE  LOAD  IN  A  SHOP  POVS^ER   PLANT   SHOWING    THE   PEAKS   OF  LARGE   OVERLOAD 

In  rush  times,  when  the  plant  must  operate  both  night 
and  day,  the  power  house  will  be  called  upon  for  a  large 
part  of  the  24  hours  of  each  day;  at  other  times  the 
percentage  of  the  base  line  in  Fig.  1  will  go  down  and 

the  fixed  charges  per  kilowatt-hour  will  increase. 
Figures  of  the  percentage  factor  used  in  Fig.  1  show 

that  in  some  individual  power  houses  this  factor  is  as 
low  as  6  per  cent.,  and  in  many  cases,  in  normal  times, 
that  it  is  not  more  than  20  per  cent.  Of  course  other 
cases  will  occur  where  it  is  considerably  higher.  In 
large  central  power  plants  supplying  electrical  energy 
over  a  large  territory  both  for  lighting  and  power  pur- 

poses there  is  an  opportunity,  owing  to  the  diversity 
of  the  loads,  to  increase  this  percentage  factor. 

It  may  be  seen  that  even  from  the  standpoint  of  fixed 
charges  upon  the  generating  equipment  there  is  a 
chance  that  the  costs  per  kilowatt-hour  will  be  lower 
in  the  large  central  station  than  in  the  smaller  power 
house  of  the  individual  concern.  This  principle  is 
often  either  overlooked  or  not  given  sufficient  weight  in 
the  estimates  on  the  cost  of  power  in  the  individual 
industrial  concern.  However,  our  present  purpose  is 
to  emphasize  another  aspect  of  the  power  problem, 
and  this  leads  to  a  consideration  of  the  operating  costs 
of  power  and  its  dependence  upon  the  factor  mentioned 
above  and  also  upon  the  efficiency  of  the  generating 
apparatus. 

In  Fig.  2,  which  is  based  on  data  published  elsewhere, 
it  will  be  seen  that  the  operating  cost  per  unit  of  energy 

one  of  the  main  arguments  of  this  article  rests.  In 
smaller  industries  that  are  about  to  install  their  own 

power  plants  as  a  part  of  the  shop  equipment  the  argu- 
ment against  the  purchse  of  power  may  be  that  they 

can  produce  their  own  power  at  as  low  a  cost  as  it  can 

be  purchased. 
From  the  standpoint  of  the  present  necessity  for  coal 

conservation  this  argument  should  take  due  account 
of  the  fact  that  in  the  generation  of  a  given  quantity 
of  power  the  actual  amount  of  coal  consumed  by  the 

large  power  company  is  materially  less  than  that  re- 
quired by  the  small  isolated  shop  power  house.  Nu- 
merous other  arguments  may  be  advanced  by  the  indi- 

vidual shop  why  it  should  have  its  own  power  plant, 
but  aside  from  the  possible  exception  of  the  requirement 
of  steam  for  heating  and  other  purposes  not  falling 
under  the  head  of  power  it  would  seem  at  this  time 
that  the  outstanding  factor  on  which  to  base  a  decision 
for  or  against  the  purchase  of  power  should  be,  how  can 
the  power  be  secured  with  the  least  consumption  of 
coal.  The  agitation  in  the  public  press  looking  to  the 
centralizing  of  power  development  into  large  central 

generating  power  plants  for  the  purpose  of  coal  con- 
servation is  an  indication  of  the  way  the  whole  prob- 

lem is  looked  at  in  the  light  of  the  present  unusual  con- 
ditions. 

The  foregoing  notes  merely  outline  some  of  the  eco- 
nomical aspects  of  the  shop-power  problem  on  a  basis 

of  which  it  is  now  possible  to  look  more  closely  at  the 
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question  as  related  to  emergency  demands  for  power 

due  either  to  a  gradually  increasing  load  which  over- 
loads the  generating  equipment  of  the  shop  power 

plant  or  more  particularly  to  a  sudden  excessive  demand 
for  power  due  to  an  unexpected  expansion  of  the  plant, 
a  condition  which  has  undoubtedly  been  faced  by  many 
industries. 

In  the  last-mentioned  cases  there  may  have  been  no 
alternative  between  purchased  power  and  enlargements 

of  the  shop  plant  due  to  an  inability  to  obtain  additional 
generating  equipment  to  meet  the  emergency  power 
requirements.  In  other  cases  the  question  of  additional 
generating  equipment  may  be  up  for  a  decision  at  this 
time,  and  for  such  the  following  notes  may  prove  help- 

ful in  the  analysis  of  the  situation. 

First,  it  may  be  stated  that  an  apparently  large  over- 
load on  the  shop  power  house  is  not  always  of  constant 

The  requirements  of  the  motors  in  the  machine  shop 

are  likely  to  be  more  exacting  in  regard  to  speed  ad- 
justment than  in  certain  other  classes  of  service.  Many 

of  the  motors  used  for  driving  certain  machine  tools 
may  be  of  the  adjustable  speed  type. 

Where  this  is  the  case  it  is  essential  to  have  available 
a  supply  of  direct  current.  On  the  other  hand,  if  all  the 
motors  in  use  are  of  the  constant-speed  type  it  is  pos- 

sible to  employ  either  direct  current  or  induction  mo- 
tors. 

In  some  cases  the  importance  of  the  adjustable-speed 
direct-current  motor  may  be  so  great  as  an  element  in 
the  successful  operation  of  the  machine  tools  that  even 
with  an  alternating-current  supply  from  the  central 
station  additional  conversion  equipment  in  the  shop 

may  be  considered  desirable  for  changing  the  central- 
station  supply  from  alternating  to  direct  current;  at 

FIG.   4, MILL  MOTOR  SHOWING   .SOME  CHARACTERISTICS 
FOR   DIRECT-CURRENT   SUPPLY   CIRCUITS 

or  even  approximately  constant  duration,  and  excessive 

peaks  of  load  of  short  duration  may  sometimes  be  mis- 
taken for  a  more  or  less  uniform  condition  of  over- 
load. One  way  for  reducing  such  conditions  to  a  satis- 

factory basis  for  analysis  is  the  use  of  a  graphic  meter 
in  the  power  room.  Fig.  3  shows  a  record  in  a  plant 
where  the  purchase  of  additional  boilers,  engines  and 
generators  was  about  to  be  made  to  relieve  what  seemed 
to  be  an  aggravated  case  of  overload  on  the  generating 

equip-nent.' 
The  chart,  of  which  Fig.  3  is  merely  a  part,  indicated 

that  while  the  excess  loads  were  greatly  above  the  ca- 
pacity of  the  generators  of  the  plant  they  covered  rela- 
tively short  periods,  and  ultimately  this  plant  saved 

itself  the  purchase  of  about  $15,000  worth  of  new 
equipment  by  the  purchase  of  enough  power  to  take 
care  of  these  excess  peak  loads  from  a  largfe  centralized 
power  station. 

Thus  far  attention  has  been  centered  upon  the  ques- 
tion of  power  either  from  the  private  shop  power  house 

or  from  a  central  station.  There  are,  however,  several 
points  which  call  for  special  mention  in  comparing 
these  two  possible  sources  for  the  power  to  use  in  op- 

erating a  machine  shop.  One  of  these  relates  to  the  kind 
of  current  available  from  the  central  station  as  com- 

pared with  that  generated  in  the  existing  shop  plant. 
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"Fig.  3  and  the  notes  accompanying  it  are  included  by  courtesy 
of  the  Bsterllne  Co.  ;  Figs.  4,  6  and  8  are  shown  by  courtesy  of 
the  General  Electric  Co.;  Fig.  5  of  the  Wagner  Electric  Manu- 

facturing Co. 

FIG.  5.     PARTS   OF  A  SQUIRREL-CAGE  INDUCTION  MOTOR 
FOR  ALTERNATING-CURRENT   CIRCUITS 

least  that  part  of  the  total  supply  required  by  the  adjust- 
able speed  motors  in  service.  Figs.  4,  5  and  6  are  in- 

cluded merely  to  give  the  reader  a  general  idea  of  the 
appearance  of  the  direct  and  alternating  current  motor, 
since  these  two  principal  types  are  closely  related  to 

the  question  of  the  power  supply  as  at  present  under- 
stood. 

Fig.  4  shows  the  characteristics  of  a  large  direct- 
current  mill  motor  with  the  commutator  and  brushes 

to  the  left.  In  certain  cases  this  part  of  the  direct- 
current  motor  is  partly  inclosed  or  even  entirely  Inclosed 
if  the  nature  of  the  surroundings  or  the  operation  for 
which  it  is  used  warrant  a  protection  for  the  sliding 
contact  between  the  commutator  and  its  brushes.  Fig. 
5  gives  a  good  idea  of  the  parts  which  go  to  make  up 

an  induction  motor  for  alternating-current  circuits 
known  as  the  squirrel-cage  type.  Note  that  the  rotat- 

ing members  (shown  on  the  floor  in  this  view)  has  no 
commutator  or  sliding  contacts  of  any  kind.  Fig.  6 

indicates  the  so  called  slip-ring  type  of  induction  motor, 
in  which  there  are  contacts  with  brushes  resting  on 
continuous  circular  rings  as  shown  to  the  left. 

It  is  not  intended  to  make  the  relative  merits  of 

these  motors  a  part  of  this  article. 
Another  item  which  should  be  mentioned  in  its  rela- 

tion to  the  purchase  of  power  is  that  of  taking  into 
account  the  nature  of  the  load  which  is  to  be  taken 

from  the  central-station  supply  mains.  This  has  a 
bearing  upon  the  rate  for  energy  which  the  central 
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station  is  willing  to  make  for  the  service,  and  while 
naturally  the  central  station  might  be  looked  upon  as 
the  party  that  must  show  cause  why  the  rate  charged 
is  at  the  given  value  it  is  almost  equally  important 
for  every  shop  to  have  at  least  some  knowledge  of 
the  factors  which  govern  the  rates  charged  by  the  large 
central  stations  for  power  supplied  for  shop  purposes. 

The  object  of  those  concerned  with  the  shop  power 
supply  should  be  to  view  the  problem  partly,  and  of 
course  largely,  from  the  standpoint  of  the  needs  of  the 
industry  itself  and  partly  with  an  attitude  of  cooperat- 

ing, as  far  as  is  consistent  with  economy  in  production 
costs,   in  the   large  project  for  a   conservation  of  the 

B/tUSH  HOLDER 

tvmES  TO  Moroff 

FIG.  6.    SLIP-RING  INDUCTION  MOTOR  FOR  ALTERNATING- 
CURRENT  CIRCUITS 

nation's  fuel  resources.  As  pointed  out  in  a  previous 
discussion  under  the  title  "From  Coal  Pile  to  Machine 
Tools  and  Lamps,"  the  need  today  is  for  a  cooperative 
attitude  on  the  part  of  every  individual  with  a  due  con- 

sideration for  every  possible  saving  in  the  use  of  coal 

no  matter  how  insignificant  it  may  seem  to  the  in- 
dividual. 

It  is  believed  that  with  an  attitude  of  fairness  to 

every  plan  suggested  along  these  lines  there  is  a  possi- 
bility of  greater  economy  in  coal  used  than  seems 

feasible  even  without  a  curtailment  of  production.  In 
brief,  then,  from  the  standpoint  of  the  discussion  in  this 

article,  the  central  station  represents  the  idea  of  special- 
izing in  the  generation  of  power. 

Note — If  the  reader  is  interested  in  giving  further 
study  to  this  question  of  fuel  conservation  as  a  factor 
in  the  gross  available  energy  from  all  sources  in  Amer- 

ica today  reference  may  be  made  to  an  excellent  paper 
on  this  subject  by  Dr.  Charles  P.  Steinmetz  entitled 

"America's  Energy  Supply,"  published  in  the  Proceed- 
ings of  the  American  Institute  of  Electrical  Engineers 

for  June,  1918. 

Testing  Relative  Merits  of  Case- 
Hardening  Materials 

By  a.  p.  Freeman 
Birmingrham,  Eng"land 

The  tests  described  by  Mr.  Underwood  on  page  569, 
Vol.  49,  are  doubtless  satisfactory  for  casehardening 
articles  for  which  the  only  requisite  is  to  obtain  a 
hard  case  of  the  necessary  depth. 

There  are  circumstances,  however — i.e.,  gears  for 
motor  cars — which  not  only  require  a  good,  hard  case 

of  such  quality  as  will  not  chip  under  shock,  but  it  is  alsc 
imperative  that  the  core  shall  be  in  condition  to  with- 

stand frequent  and  heavy  shock  without  breakage. 
Now  for  such  circumstances  the  tests  described  are 
totally  inadequate  and  would  lead  to  a  faulty  decision, 
for  if  the  test  pieces  were  fractured  immediately  after 
quenching  as  described,  the  core  would  most  certainly 
show  a  coarse  crystalline  fracture  that  would  indicate 
complete   inability  to   withstand   shock. 

With  high-class  casehardening  such  as  we  are  now 
considering  it  is  certainly  necessary  to  allow  the  articles 
to  cool  off  with  the  pot  without  exposure  to  the  air, 
and  then  take  them  from  the  pot  and  reheat  to  the 
correct  hardening  temperature  and  quench.  In  the 
highest  class  of  casehardening  two  reheatings  and 
quenchings  are  resorted  to  for  reasons  which  are  men- 

tioned later. 

Without  going  too  deeply  into  the  theory  of  hardening 
it  will  be  sufficient  for  our  purpose  to  state  that  the 
reason  for  this  slow  cooling  off  and  reheating  may  be 
simply  stated  as  follows: 

The  temperature  at  which  the  iron  will  absorb  the 
carbon  is  well  above  the  temperature  at  which  the  iron 
itself  should  be  quenched  for  the  best  results,  and  is 
higher  still  than  the  best  temperature  for  obtaining  a 
good,  hard  but  fine-grained  case.  It  is  therefore  neces- 

sary to  allow  the  articles  to  slowly  cool  off  in  order 
to  normalize  the  crystal  structure. 

If  merely  good  results  are  required  all  that  is  now 
necessary  is  to  reheat  the  articles  to  the  temperature 
required  to  harden  the  case  and  quench.  By  this 
process  the  core,  while  vastly  superior  to  that  obtained 
by  quenching  direct  from  the  carbonizing  pot,  is  not 
the  best  obtainable  from  high-class  carbonizing  steel, 
and  to  obtain  this  result  the  articles  must  first  be 
reheated  to  the  correct  temperature  to  give  the  core  its 
best  crystal  structure  and  quenched.  The  articles  are 
then  reheated  to  the  temperature  to  give  the  case  its 
best  crystal  structure  and  quenched. 

The  core  requires  a  slightly  higher  temperature  than 
the  case,  and  if  the  articles  are  left  at  the  first  quench- 

ing they  would  be  very  hard,  the  core  good,  but  the 
case  would  be  likely  to  chip  or  peel  off.  The  second 
reheating  and  quenching,  being  at  a  lower  temperature, 
does  not  seriously  affect  the  grain  of  the  core. 
Now  the  temperatures  which  are  best  to  carbonize, 

reheat  for  the  core  and  reheat  for  the  case  depend 
upon  the  quality  of  the  steel  used,  and  they  must  be 
found  and  strictly  adhered  to  and  the  real  test  for 
casehardening  compound  should  be  made  to  suit  the  steel 
and  the  bulk  of  the  articles.  Small  articles  might  be 

seriously  damaged  by  3  hours'  exposure  to  the  high 
carbonizing  heat,  whereas  a  large,  bulky  article  would 

stand  and  really  might  require  12  hours'  exposure  to 
the  same  temperature. 

For  this  class  of  casehardening  therefore  the  various 
temperatures  to  get  the  very  best  results  from  the 
steel  should  be  ascertained  either  by  trial  or  consulta- 

tion with  the  steel  makers  (preferably  both)  and  the 
various  compounds  tested  at  these  temperatures,  not  for 
various  periods,  but  to  give  the  deepest  and  hardest 
case  at  the  correct  temperature  and  time  exposure. 

The  record  of  the  tests  as  given  by  Mr.  Underwood 
are  very  interesting  and  show  great  care  and  thought. 
I  should  like  to  have  seen  particulars  of  tests  for 
hardness  by  Brinell  or  sclerescope  instruments,  and 
perhaps  Mr.  Underwood  will  include  these  in  any  future 
tests  he  may  make. 
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Standards  for  Large  Taper  Shanks  and  Sockets* By  LUTHER  D.  BURLINGAME 
Industrial    Superintendent,    Brown    &    Sharpe    Manufacturing   Co,.    Providence,  R.  1. 

Most  of  the  tapers  mentioned  in  Table  I  were 
established  in  the  early  days,  before  the  question  of 
standardization  was  given  much  attention,  and  so  the 
variations  in  size  and  depth  are  irregular  even  in  a 
given  system.  Such  formulas  as  exist,  if  followed  for 
the  proposed  larger  sizes,  would  not  give  the  propor- 

tions required  to  meet  the  new  conditions.  Thus  the 
Brown  &  Sharpe  taper,  while  increasing  somewhat 
uniformly  in  depth  to  No.  12  (IJ  in.  in  diameter  at 
the  small  end),  would  be  longer  than  usually  necessary 
if  the  same  proportions  were  carried  above  that  size. 
For  this  reason  when  B.  &  S.  sizes  above  No.  12  were 
established  at  a  later  date  than  the  small  sizes  a  new 
ratio  for  length  was  used,  by  which  large  sizes  to 
No.  18  (3  in.  in  diameter  at  the  small  end)  do  not 
increase  as  rapidly  in  depth  relative  to  the  diameter 
as  is  the  case  of  smaller  sizes. 

TABLE  I.     DATA  ON  TAPEHS  IN  GENERAL  USE 

War  needs  have  demanded  machine  tools  embody- 
ing taper  shanks  and  sockets  of  larger  dimensions 

than  it  has  been  customary  to  use.  Most  of  the 
tapers  of  the  early  days  present  irregular  varia- 

tions in  size  and  in  depth,  even  within  the  same 
system,  and  the  application  to  the  large  sizes  of 
the  rules  followed  in  proportioning  these  early 

types-  does  not  give  the  dimensions  required  to 
mee'  the  neic  conditions.  To  supply  this  defi- 

ciency the  Magnum  standard  tapers,  described  at 
length  in  this  paper,  have  been  developed.  The 
diameters  at  the  large  end  of  these  tapers  vary 
from  k  to  lit  in.  and  those  at  the  small  end  from 
Si  to  12  in.  The  depth  of  taper  is  made  equal 
to  twice  the  diameter  of  the  large  end  plus  ̂   in. 
The  selected  standard  taper  is  5  in.  per  foot. 

ONE  of  the  problems  presented  by  war  needs  is 
that  of  designing  machine  tools  of  greater  size 
than  any  previously  built,  and  in  proportioning 

those  which  require  the  use  of  taper  shanks  and  sockets 
the  taper  per  foot  and  the  length  must  be  determined. 
No  standards  are  known  to  have  been  established  for 
tapers  of  the  large  sizes  now  required  for  these  ma- 

chines or  which  the  exigencies  of  the  near  future  may 
require.  The  problem  of  working  out  such  a  standard 
was  presented  to  the  Brown  &  Sharpe  Manufacturing 
Co.,  and  after  investigation  and  study  it  arrived  at 
the  tentative  form  here  described.  The  choice  was 
based  on  a  study  and  analysis  of  present  established 
tapers,  an  investigation  of  the  laws  governing  the  use 
of  tapers  and  a  referendum  of  experience  and  opinion 
from  a  number  of  manufacturers  and  engineers  who, 
because  of  their  close  contact  with  conditions  most 
nearly  like  those  desired  to  be  met,  it  was  felt  would 
best  be  able  to  judge  of  the  requirements. 

History 

Up  to  within  comparatively  recent  times  tapers  for 
shanks  and  sockets  above  3  in.  in  diameter  have  had 
a  somewhat  limited  use.  For  lathes,  drill  presses, 
boring  mills  and  milling  machines,  where  the  condi- 

tions of  use  are  somewhat  similar,  the  tapers  used 
have  varied  from  i  in.  to  lA  in.  per  foot,  with  widely 
varying  lengths.  Table  I  gives  particulars  of  those 
most  widely  used  and  generally  described  in  textbooks. 

This  wide  variation  in  practice,  where  the  conditions 
seem  about  the  same,  raises  a  question  as  to  what,  if 
any,  are  the  reasons  for  such  variation,  and  as  to 
whether  any  rules  can  be  laid  down  determining  the 
most  satisfactory  taper  per  foot  to  be  used.  As  it 
would  not  be  feasible  to  change  tapers  now  in  extensive 
use  this  would  be  a  mere  academic  question  were  it 
not,  as  already  pointed  out,  that  new  taper  sizes  are 
required. 

Taper 

per 

Ft.    In. 

! 
A 

i 

I 
U 

In- 

cluded 

Angle    Ratio Name 

About When 

troduced 

2°  23' 
2°  52' 

2°  59' 
3°  35' 

I 
I  :  20     Jarno 

Where  Used 

?n     Brown  &  Sharpe    I860     Milline  machines  and  general Reed  lathes.  Pratt  it  Whitney 

1889 

19J    Morse 
16      Sellers 

1862 
1862 

:  12 
:8 

Cambria 
Muir  (England) 

*  Also  since  used  for  German  metric  tapers. 

machines,  etc.* Twist  drills,  drill  presses,  etc. 
Lathes,  boring  machines,  mill- 

ing machines,  etc. 
Stejim-hainnier  piston-rod  end.« 

Milling^  machines,  "patented 
couplings"  for  arbors. 

•I'lesented  at  the  annual  meeting  of  the  American  Society  of Mechanical  fcngmeers,  held  at  29  West  39th  St.,  New  York, December,    1918. 

The  Jarno  taper,  proposed  by  Oscar  J.  Beale  of  the 
Brown  &  Sharpe  Manufacturing  Co.  (and  given  its  name 

because  of  the  pen  name  "Jarno"  under  which  Mr.  Beale 
wrote),  has  an  established  ratio  of  diameter  to  length, 

each  J  in.  of  diameter  at  the  large  end  and  each  J^  in. 
at  the  small  end  adding  J  in.  to  the  length.  This 
standard,  because  of  the  easily  remembered  relations 
of  its  dimensions,  has  appealed  to  designers  and  has 
already  come  into  extensive  use.  When  the  formula  is 
applied,  however,  to  large  sizes,  such  as  are  here  con- 

sidered, it  does  not  give  practical  proportions.  So  far 
as  other  standards  now  in  use  follow  well-defined  pro- 

portions in  the  relation  of  length  to  diameter  these 
proportions  also  fail  when  applied  to  large  sizes. 

Taper  per  Foot 

As  shown  in  Table  I  the  well-established  tapers  for 
shanks  and  sockets  now  in  use  vary  from  J  in.  to  1  in. 
or  more  per  foot,  the  tendency  being  to  use  a  somewhat 
steeper  taper  for  the  larger  sizes  than  for  the  small 
ones,  perhaps  because  with  small  tapers  the  liability 
to  slip  produced  by  the  work  is  not  so  great  and  the 
"bite"  of  the  taper  when  forced  into  the  socket  is 
sufficient  to  secure  effective  driving.  In  the  larger 
sizes,  tenons  or  tongues  must  be  provided  to  aid  in 
driving,  and  in  the  still  larger  sizes  keys  of  some  form 
are  needed,  as  unless  the  angle  of  taper  is  very  light 
the  tenons  are  liable  to  be  twisted  off.  When  such 
auxiliary  means  of  driving  is  provided  the  taper  can  be 
made  steeper,  giving  the  advantage  that  the  parts  can 
be  more  easily  separated. 
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An  illustration  of  the  use  of  a  greater  taper  per  foot 
for  large  as  compared  with  small  sizes  is  found  in  the 

old  "American  taper"  having  -^\  in.  taper  per  foot  up 
to  the  size  1  in.  in  diameter  at  the  small  end,  beyond 
which  the  taper  became  i  in.  per  foot. 

An  extreme  application  in  the  direction  of  steep  tapers 
is  in  the  arbor  couplings  used  for  milling-machine 
arbors  made  by  Wm.  Muir  &  Co.,  Ltd.,  of  England. 
These  arbors  are  drawn  into  and  removed  from  the 

socket  by  means  of  differential-threaded  nuts,  the  taper 
being  li  in.  per  foot. 

On  the  other  hand  tapers  as  slight  as  i  in.  per  foot 
have  given  satisfactory  results  in  milling  machines  and 
other  machine  tools,  where  they  have  been  in  constant 
use  for  at  least  the  last  sixty  years.  When  driven  in 

place  the  "bite"  on  the  small  sizes  is  sufficient  to  hold 
without  working  loose  under  jar,  while  the  angle  is 
not  so  small  as  to  prevent  driving  apart  when  desired. 
It  is  found,  however,  that  occasionally  a  taper  of  J  in. 
per  foot  will  stick  so  tightly  as  to  require  considerable 
force  to  separate  the  parts,  perhaps  in  such  cases  as 
where  a  cold  arbor  is  driven  into  a  heated  spindle. 
With  a  taper  as  slight  as  i  in.  per  foot  there  is  seldom 
trouble  from  having  the  tenon  twist  off,  as  is  so  often 

the  case  with  twist  drills  made  with  a  taper  of  approxi- 
mately i  in.  per  foot  and  where  on  account  of  the 

greater  taper  the  "bite"  of  the  taper  fit  does  not  carry 
so  great  a  proportion  of  the  load. 

Principles  on  Which  Tapers  Depend 

At  the  time  Mr.  Beale  proposed  the  Jarno  taper  he 
made  an  investigation  of  the  principles  on  which  the 
taper  of  shanks  and  sockets  should  be  proportioned,  and 

published  his  findings  in  the  Amei'ican  Machinist  of 
Oct.  31,  1889,  page  3.  His  analysis  is  a  clear  statement 
of  conditions  governing  the  taper  per  foot. 

After  asking,  "Is  there  a  scientific  principle  involved 
in  establishing  a  taper?"  he  answers:  "There  is  this 
principle,  that  the  angle  of  the  taper  must  not  be  so 
large  that  a  center  will  not  stay  when  driven  in  and  that 

the  angle  need  not  be  so  small  as  to  make  it  very  diffi- 

cult to  back  the  center  out,"  and  after  illustrating  by 
means  of  a  diagram  he  continues:  "The  average  angle 
of  repose  in  metals  having  smooth  surfaces  that  are 
oiled  is  placed  by  Unwin  at  4i  deg.  and  by  Willis  at 
5  deg.  Rankin  gives  an  angle  the  same  as  or  a  little 
smaller  than  Unwin  and  adds  that  in  some  experiments 

the  angle  has  been  as  small  as  2  deg."  From  a  further 
demonstration  Mr.  Beale  concludes  regarding  tapers 
that  if  the  angle  must  be  such  as  to  permit  slipping 
it  should  be  as  great  as  10  deg.,  while  if  it  should  not 
permit  slipping  it  should  be  less  than  4  deg.  Also: 

"If  a  center  be  of  a  taper  whose  sides  make  an  angle 
of  less  than  4  deg.  it  is  not  likely  to  slip  out  after 
being  driven  in,  even  though  it  be  oiled.  An  angle  of 
4  deg.  makes  a  taper  of  nearly  I  in.  per  foot.  No  center, 
so  far  as  I  have  seen,  has  a  taper  greater  than  this, 
which  is  interesting  as  indicating  that  the  machinist, 
in  practice,  has  not  exceeded  the  angle  of  safety  given 
in  the  textbooks.  .  .  .  The  smallest  center  angle 
that  I  know  is  something  less  than  2i  deg.,  which  in 
practice  has  been  found  to  be  small  enough.  We  are 

therefore  at  liberty  to  choose  any  angle  of  taper  be- 

tween 2  and  4  degrees." 
Mr.  Beale  chose  for  the  Jarno  taper  0.6  in.  taper 

per  foot  (2  deg.  52  min.)  as  an  average  between  these 
limits.  This  gives  a  ratio  of  1  in  20,  a  ratio  which 
has  since  been  adopted  for  the  German  metric  standard 
and  is  especially  adapted  for  use  with  a  decimal  system 
of  measurement.  In  applying  it  to  the  English  system 
of  measurement,  however,  it  gives  the  dimension  at 
one  end  of  the  taper  in  tenths  and  at  the  other  end  in 
eighths,  a  feature  which  while  not  especially  objection- 

able lacks  the  advantage  derived  from  using  the  taper 

of  .'i  in.  per  foot,  which  gives  with  each  inch  of  depth 
j\-in.  variation  in  diameter,  so  that  when  applied  to 
large  tapers  the  depth  of  which  may  be  made  to  vary  by 
2  in.  or  4  in.  the  diameters  at  both  large  and  small 
ends  come  in  whole  or  convenient  fractional  sizes. 

A  taper  of  :|  in.  per  foot  also  gives  an  advantage 
over  0.6  in.  or  other  tapers  with  a  less  steep  taper  in 
the  ease  with  which  it  will  release  when  it  is  desired 
to  drive  it  out.  Further  it  is  a  taper  which  apparently 
is  now  in  most  general  use  for  large  work,  although  its 
proportions,  as  far  as  I  know,  have  not  previously  been 
standardized. 

The  taper  of  3  in.  per  foot  was  adopted  by  William 
Sellers  &  Co.,  Inc.,  Philadelphia,  about  1862,  when  they 
abandoned  the  flattened  end  or  tenon  and  adopted  a 
key  fitting  lengthwise  of  the  taper  for  driving  rather 

than  to  depend  largely  upon  the  "bite"  of  the  taper  for 
that  purpose. 

William  H.  Thome,  in  a  paper  ("Transactions,"  Vol.  7, 
p.  132)  on  twist  drills  presented  before  the  Society  of 
Mechanical  Engineers  in  1885,  after  pointing  out  the 
objections  to  driving  by  a  tongue  as  is  the  usual  practice 

in  using  twist  drills,  says:  "A  far  better  device  is  a 
key  fitted  permanently  into  the  sockets  and  extended 
the  entire  depth  of  the  latter.  This  key  fits  a  groove 
in  the  shank  of  the  drill,  and  supplies  a  perfect  means 
of  driving  the  latter  with  a  minimum  of  wear  and 
strain.  The  end  of  the  shank  for  a  short  distance  is 

turned  smaller,  and  is  hardened  to  prevent  any  upset- 
ting by  the  use  of  a  drift  or  wedge  in  removing  the 

drill.  The  amount  of  taper  proper  for  the  shank  is 
a  disputed  question.  The  Morse  taper  averages  less 
than  g  in.  in  diameter  per  foot,  but  with  drills  driven 
by  means  of  a  key  :|  in.  per  foot  is  better  as  it  enables 
the  drills  to  be  more  readily  removed  from  the  sockets, 
and  at  the  same  time  prevents  them  from  falling  out 

by  their  own.  weight." 
TABLE  II.     MAGNUM  STANDARD  TAPERS  DESIG.NED  BY  THE 

BROWN  &  SHARPE  MANUFACTLRING  CO. 

Diameter  Diameter  Depth 
No.  of  at  Large  at  Small  of  Taper, 
Taper  End,  In.  End,  In.  In. 
19  4                    3t  12 
20  3                    4i  14 
21  5                    5  16     Taper  =  i  in.  per  ft. 
22  7                    55  18     Depth    of   taper  =  2  X  diameter   at 
23  8                    6J  20         large  end  +  4  in. 
24  10  8i  24 
25  12  10{  28 
26  14  12  32 

George  R.  Stetson,  in  discussing  Mr.  Thome's  paper, 
said:  "The  objection  to  a  sharper  angle  or  taper  is 
that  the  drill  has  a  tendency  to  draw  out  of  the  socket 
when  coming  through  its  work.  This  twists  the  tongue 
and  produces  most  of  the  trouble  complained  of  and 
would  be  best  obviated  by  a  taper  of  less  than  §  in. 

to  the  foot." What  applies  to  the  use  of  tapers  for  drills  in  this 
discussion  applies  in  general  to  the  use  of  tapers  for 
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sockets  and  shanks,  and  the  conclusion  can  be  drawn 

that  if  the  "bite"  of  the  shank  is  to  be  depended  on 
to  a  considerable  extent  to  do  the  driving  the  taper 
should  be  small,  even  at  the  risk  of  finding  occasional 
dilficulty  in  separating  the  parts. 

On  the  other  hand  if  adequate  means  of  driving 

is  to  be  provided  in  addition  to  the  "bite"  of  the  taper 
there  are  advantages  in  making  the  taper  greater,  al- 

though not  so  great  as  to  allow  of  jarring  loose  or 
dropping  out  readily. 

Assuming  that  in  all  cases  of  machine  tools  using 

by  some  Philadelphia  manufacturers  who  have  made  the 
depth  three  times  the  diameter  for  moderately  large 
sizes  is  admitted  by  them  to  be  probably  longer  than 
necessary  even  for  these  sizes.  Such  a  proportion  would 
make  the  above  14-in.  taper  42  in.  long. 

By  the  use  of  a  constant  a  formula  has  been  derived 
applicable  over  a  wide  range,  and  giving,  it  is  believed, 
satisfactory  proportions.  Fig.  1  illustrates  the  relation 
of  the  proposed  taper  standard  for  length  as  derived 
from  this  formula,  to  the  established  Brown  &  Sharpe 
sizes,  showing  that  these  new  tapers  follow  in  a  regular 

TARLE  III.     EXPERIENCE  OF  MANUFACTURERS  WITH  LARGE  TAPERS 

Name 

William  Sellers  &  Co.,  Inc.  (Coleman  Sellors,  Jr.)  . 

Taper  per  Foot Kind  of  Machines  Recommended 

Lathes;    horizontal  bor- 
ing machines  J  in. 

Mesta  Machinery  Co.  (J.  E.  Mesta,  Assistant  Superin- 
tendent)  

Newton  Machine  Tool  Works  (Nicholas  P.  Lloyd,  Gen- 
eral Manager.)   

Tabor  Manufacturing  Co.  (Wilfred  Lewis,  President)   

Mead-Morrison   Manufacturing  Co.  (J.  T.  MacMurray 
and  Robert  Gow)   

Westinghouse  Electric    &    Manufacturing    Co.    (E.    R. 
Norris)   

Bement  &  Niles  (W.  J.  Hagman)   

Rolling-mill  machinery, 
etc.  j  in. 

Milling  Machines,  etc. 

General 

General  I  in. 

General 
Steam  hammers 

Steam  forge  hammers 
loathes 

Use  3  as  std.;  rec. I  in.  for  large 

0.6  or  J  in. 

Jin. 

$  and  \  in. 

I  in. 

I  and  1  in. 

Drilling  and  boring  ma- 
chines 5  in. 

Milling  machines  J  in. 

Depth  Recommended 
Remarks 

3  X  diam.    at   large   end 
(or  a  little  less)  Have  used  up  to  8  in,  diam. 

3  X  diam. 

About    I J   in.  X  diam.  -H 
2  in. 

Have  used  to  6  in.  diam. 

3  X  diam.    

      The  greater  taper  used  for  sizes 
above  3 J  in. 

      Sizes  2i  to  1 2  in.  diam. 
Up  to  5  in.  at  lar^  end, 

25-3  X  diam.  5  in.  and 
over,  2. 1  and  2J  X  diam.  Sizes  above  5  in.  are  1  in.  taper 

per  ft. 

All  sizes 
All  sizes 

these  large  tapers,  either  longitudinal  keys  or  cross- 
hold-back  keys  or  both  will  be  used  for  driving,  a 
greater  taper  per  foot  can  be  used,  thus  obtaining  the 
advantage  of  easy  removal  with  no  sacrifice  in  driving 
efficiency.  To  meet  these  conditions  a  taper  of  I  in. 
per  foot  for  large  sizes  seems  ideal,  based  on  scientific 
grounds  and  also  on  the  experience  of  users. 

Lengths  for  Tapers 

While  the  length  can  be  more  elastic,  a  variation 
being  less  objectionable  than  in  the  case  of  the  diameter 
or  taper  per  foot,  it  is  desirable  to  standardize  it  also. 

As  previously  pointed  out  the  tapers  already  estab- 
lished do  not  give  proportions  for  lengths  suited  to 

large   sizes.      Thus   the   Jarno   formula   would   make   a 
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FIG.    1.      RELATION'  OF  PROPOSED   STANDARD  TAPER 
LENGTHS  TO   ESTABLISHED  BROWN  &  SHARPE 

SIZES 

taper  of  14  in.  in  diameter  at  the  large  end  56  in. 

long- — much  too  long  for  practical  needs  and  adding 
an  excessive  amount  to  the  cost  of  both  gages  and 
reamers  as  well  as  of  the  machine.     A  proportion  used 

progression   beyond   the  largest  established   Brown   & 
Sharpe  sizes. 

As  a  result  of  this  investigation  the  sizes  in  Table  II 
are  proposed,  to  be  known  as  Magnum  standard  tapers. 

The  reason  for  beginning  the  numbering  at  19  is 
to  avoid  lapping  on  to  the  numbers  of  any  of  the 

systems  now  in  use,  No.  18  of  the  B.  &  S.  standard* 
being,  so  far  as  known,  the  largest  standard  as  yet 
suggested.  No.  19  of  the  new  system  is  proportionately 
larger  than  the  B.  &  S.  No.  18,  so  that,  starting  with 
No.  19  seems  logical,  even  though  the  new  standard  has 
a  different  name  and  is  of  a  different  taper  per  foot 
than  the  old. 

The  diameters  at  the  large  end  are  made  basic  and 
vary  by  inches,  and  with  the  length  of  taper  obtained 
by  the  formula  the  diameters  at  the  small  end  are  in 
convenient  fractional  sizes. 

Before  determining  on  the  proportions  of  the  Mag- 
rum  tapers  the  question  of  the  proportions  of  large 
standard  tapers  was  taken  up  with  manufacturers  and 
engineers  having  experience  along  these  lines,  in  soma 
cases  by  personal  conferences,  in  others  by  sending  the 
following  letter: 

Mr.   

We  have  been  asked  to  carry  our  standard  tapers  above 
the  3-in.  size,  which  is  the  largest  we  have  so  far  stand- 

ardized, and  the  question  has  arisen  among  our  engineers 
as  to  whether  in  the  large-sized  tapers  of  this  character, 
used  for  arbors,  centers,  etc.,  the  taper  shculd  be  more 
than  i  in.  per  foot  (our  present  standard),  in  order  noi 
to  bind  so  tightly  as  to  be  difficult  to  drive  out,  and  if  made 
to  a  greater  taper,  what  would  be  the  limit  at  which  the 
arbor  would  tend  to  jar  loose. 
We  have  been  referred  to  you  as  having  had  direct  ex- 

perience  in   these   matters,   and   we  would   appreciate   the 
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advantage  of  your  professional  experience  or  the  practice 
of  your  company  in  this  matter. 

The  question  of  depth  of  taper  fit,  that  is,  as  to  whether 
it  should  be  2,  2J  or  3  times  the  diameter,  etc.,  is  also  a 
question  involved. 

If  there  is  any  well-known  standard  established,  we  de- 
sire to  comply  with  same,  rather  than  establishing  some- 

thing new. 

Table  III  gives  a  digest  of  the  opinions  received  from 
various  sources  in  answer  to  an  inquiry  I  made  as  to 
their  past  experience  with  large  tapers. 

Technical  and  Industrial  Education 
and  the  War 

By  Entropy 

Will  the  war  have  any  permanent  effect  on  technical 
and  industrial  education?  On  first  thought  the  answer 

would  seem  to  be,  "No,  because  it  upset  the  established 
order  and  then  gave  up  its  work  before  any  results 

could  possibly  appear."  On  second  thought,  however,  it 
does  appear  that  a  change  must  come  about,  not  through 
official  efforts,  but  because  of  the  changed  conditions. 

Formal  education  has  always  stalled,  killed  time  and 
otherwise  tried  to  hold  boys  and  young  men  until  they 
were  22  to  25  years  old  merely  for  the  purpose  of 
having  them  reach  a  certain  degree  of  maturity  so  that 
they  could  absorb  the  more  difficult  studies.  This  has 

necessitated  about  a  half-speed  program.  It  has  meant 
the  use  of  fillers  or  padding  in  the  courses.  Part  of 
this  has  been  done  in  the  engineering  schools  so  that 
they  could  be  classed  as  colleges,  give  degrees  and  bring 
their  faculties  under  the  Carnegie  Foundation. 

The  Men  Are  Coming  Back 

Men  are  coming  back  from  the  war,  whose  education 
has  been  suspended  from  one  to  two  years.  There  are 
many  of  them.  They  have  matured  very  rapidly;  they 
.know  what  they  want  and  they  have  got  over  standing 
any  nonsense.  They  have  stripped  the  world  naked, 
and  have  given  up  rating  men  by  their  clothes,  their 
degrees,  their  academic  records.  Moreover  they  are 
coming  back,  the  larger  part  of  them,  at  a  time  when 
colleges  are  saying  that  their  doors  are  closed;  they 
must  wait  until  next  September.  Next  September  is 
a  long  way  off.  They  want  to  begin  a  few  weeks  after 
they  reach  home.  If  they  cannot,  and  many  will  not 
be  allowed  to,  they  are  going  to  raise  quite  a  little 
noise  in  the  front  yard.  Some  may  throw  bricks, 
especially  in  colleges  where  the  members  of  the  faculty 
have  lacked  patriotic  feeling.  The  schools  that  can 
read  the  handwriting  on  the  wall  will  establish  entrance 
requirements  based  on  ability  to  absorb  rather  than  on 
academic  history,  and  they  will  hook  the  front  door 
wide   open   days,    nights   and    Sundays. 

Another  change  to  which  educators  will  have  to  be- 
come accustomed  is  the  moving  of  men  from  industry 

to  school  and  back  again.  There  will  be  much  more 
calls  for  special  courses  to  fit  special  needs.  Men  are 
going  to  shy  at  taking  German  in  order  to  be  allowed 
to  brush  up  on  hydraulics.  Our  schools  are  too  often 
closed  to  men  who  might  make  excellent  use  of  their 
facilities  because  they  cannot  afford  the  time  required 
to  take  all  of  a  regular  course  up  to  when  the  desired 
study  appears  in  the  set  curriculum.  In  fact  they  are 
closed  to  many  more  men  than  they  take  in.  Columbia 
has  just  sent  out  word  that  men  are  to  be  received  there 
on  the  strength  of  their  mentality  rather  than  on  the 

amount  of  formal  education  through  which  they  have 
struggled  and  sometimes  .stumbled.  We  need  universi- 

ties that  will  be  universal,  that  will  take  every  man, 
woman  or  child  above  the  age  of  compulsory  schooling, 
and  prescribe  and  advise  and  try  out  the  possibilities 
of  each  for  education.  Such  a  school  should  have  de- 

partments for  every  subject  that  was  ever  taught  in  a 
school  and  then  find  some  more.  It  should  be  profes- 

sional, industrial,  agricultural  and  every  other  thing 
that  man  can  think  of. 

This  is  a  real  need  growing  out  of  the  war.  The 
men  who  were  killed  in  action  comprise  some  of  the 
best  material  for  leadership  that  we  had.  They  were 
the  men  who  could  tip  the  scales  our  way  and  they  did 
it,  We  do  not  realize  as  yet  the  greatness  of  our  losses. 
We  must  multiply  the  actual  figures  by  10  to  get  at  the 
relative  loss  to  the  country  as  compared  with  the 
European  nations.  The  men  who  come  back,  with  their 
education  incomplete,  will  insist  on  being  given  the 
training  they  need  and  being  allowed  to  go  out  and  be 
part  of  the  world  again  as  soon  as  possible.  They  are 
not  going  to  stand  for  padding  and  what  does  a  B.  S. 
stand  for  alongside  of  a  D.  S.  C? 

Flexibility  Unknown  to  Educators 

Flexibility  is  something  unknown  to  the  great  mass 
of  educators.  To  them  the  only  way  to  teach  is  to 
a  class,  all  of  the  same  level,  all  taking  the  same  thing 
every  day,  the  laggards  eliminated  and  the  pace  set 
so  that  about  one-quarter  of  the  students  will  be  lag- 

gards. They  find  it  difficult  to  think  of  students  as 
individuals,  coming  into  the  work  with  all  kinds  and 
no  kind  of  preparation  and  at  different  times.  They 
do  not  see  how  to  organize  the  work.  They  encounter 
the  same  difficulty  that  presents  itself  to  the  man  who 
has  always  worked  in  a  continuous-production  industry, 
who  finds  himself  thrown  into  a  job  shop  where  every 
]ob  is  different  from  every  other. 

The  solution  of  the  problem  is  about  the  same  in 
both  cases.  First,  the  personnel  must  be  changed  and 
the  men  who  can  only  work  with  stated  classes  must 
be  allowed  to  follow  their  bent  in  some  other  school, 
and  second,  the  men  who  are  capable  of  giving  in- 

dividual help  to  the  men  who  need  it  must  be  paid 
enough  so  that  they  will  be  contented  and  not  always 
hoping  that  the  mail  will  bring  them  the  offer  of 
another  job. 

Difference  Between  School-Education 
AND  Self-Education 

After  all  the  chief  difference  between  self-education 
and  school  education  is  in  the  inspiration  of  numbers 
and  the  laboratory  apparatus.  Boys  and  men  are 
not  so  dependent  on  teachers  as  the  teachers 
think.  They  can  learn  by  correspondence  if  they  will. 
The  reason  why  so  few  do  is  because  they  lack  the 
inspiration  of  comparison  with  the  work  of  others. 
They  need  intellectual  companionship,  whether  they  are 
learning  to  be  doctors  of  law,  or  doctors  of  automobiles. 
Given  the  inspiration  of  companionship,  they  need  labor- 

atories in  which  they  can  try  out  their  wings  and  see 
whether  or  not  the  theories  they  have  been  reading 
about  agree  with  the  facts.  The  key  to  the  scientific 
world  is  the  alphabet  and  the  multiplication  table.  Once 
in,  the  student  without  the  help  of  an  expert  may  knock 
over  the  apparatus  and  kill  himself,  but  if  not  he  soon 
learns  to  go  alone.  Then  his  instruction  can  easily 
become  individual,  and  he  will  need  comparatively  little. 
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Standards  of  Temperature  and  Means  of 
Checking  Pyrometers 

SPECIAL  CORRESPONDENCE 

All  measuring  instruments  are  liable  to  change 
from  use  or  abuse  and  probably  none  more  so 
than  those  used  for  recording  the  high  tempera- 

tures of  furnaces.  The  only  method  of  determin- 
ing their  accuracy  is  by  careful  and  constant  test- 
ing in  comparison  with  reliable  standards.  This 

article  describes  the  standards  for  testing  pyrom- 
eters and  gives  directions  in  detail  for  their  use. 

THE  pyrometer  is  a  precision  gage  that  has  to 
withstand  extremely  severe  temperature  changes, 
and  its  successful  use  requires  some  means  of 

checking.  To  be  of  practical  value  it  must  be  accurate, 
as  it  is  in  competition  with  a  measuring  instrument 
which  within  its  own  limits  is  quite  reliable,  and  upon 
which  many  place  great  reliance,  namely  the  human 
eye.  The  pyrometer  left  to  itself  may  easily  become 
less  accurate  than  the  eye,  and  when  it  does  confidence 
in  it  is  lost. 

Present-day  requirements  demand  accuracy  and  con- 
stancy in  temperature  control,  which  may  be  obtained 

by  checking  all  pyrometers  at  frequent  intervals,  a 
method  pursued  by  many  large  concerns. 

Different  pyrometer  systems  require  different 

amounts  of  attention,  but  all  may  be  handled  by  a  stand- 
ard checking  method,  the  most  practicable  one  being 

by  comparison  with  a  standard.  The  pyrometer  con- 
sists of  three  parts  that  are  liable  to  error,  namely,  the 

thermocouple,  the  measuring  instrument,  and  the  lead 
wires  connecting  the  two. 

A  Reliable  Method 

A  method  that  has  been  found  reliable  in  carrying 
out  the  test  provides  first  for  the  maintenance  of 
standards  of  temperatures  in  the  plant  and,  second,  for 
convenient  comparison  of  these  standards  with  the 
works  instruments.  The  standard  of  temperature  for 

the  works  should  consist  of  at  least  one  platinum-plati- 
r.um-10-per-cent-rhodium  thermocouple  previously  cali- 

brated by  the  Bureau  of  Standards  and  a  potentiome- 
ter. While  one  platinum  couple  may  be  sufficient  three 

platinum  couples  should  be  available  for  comparison  one 
against  the  other.  The  couple  must  be  subjected  to 
high  temperature  when  used  and  it  is  not  impossible 
that  it  may  change.  If  only  one  couple  is  used  the 
change  will  not  be  manifest  until  after  the  damage  has 
occurred.  If  only  two  couples  are  available  and  one 
changes  there  is  no  way  of  telling  which  has  changed; 
but  if  three  couples  are  available  and  one  changes  it 
will  be  immediately  apparent  which  one  has  changed. 

The  platinum  thermocouple  that  is  regularly  used  for 
checking  other  thermocouples  should  be  mounted  in  £ 
protecting  tube  with  a  mercurial  thermometer  in  th( 
head.  The  two  other  platinum  couples  can  be  un- 

mounted, and  when  not  in  use  may  be  kept  in  a  safe. 
The  mounted  platinum  thermocouple  is  used  for  cali- 

brating secondary  standard  couples,  which  may  be  of 
the  base-metal  type,  and  these  standard  base-metal 
couples  may  be  carried  about  in  the  works  for  checking 
thermocouples  in  working  furnaces.  Checks  of  the 
working  standards  against  the  fundamental  standard 
should  be  made  frequently  enough  to  insure  against 
faulty  calibration.  The  stock  of  secondary  standard 
base-metal  couples  which  has  been  checked  in  the  lab- 

oratory against  the  platinum  couple  also  serves  as  a  re- 
serve for  replacing  works  couples  which  are  burned 

out. 

The  standard  couple  or  couples  should  be  used  for 
standardizing  purposes  only,  and  with  a  potentiometer, 
since  the  potentiometer  is  the  accepted  standard  instru- 

ment for  electromotive-force  measurements.  It  should 
be  so  designed  that  its  scale  can  accommodate  with  full 

sensitivity  both  platinum  and  base-metal  couples.  If 
potentiometers  are  used  extensively,  one  laboratory 
standard  is  all  that  will  be  required,  since  this  may  be 
checked  against  the  works  potentiometers,  and  if  by 
chance  the  laboratory  standard  instrument  should  de- 

velop a  flaw  it  will  be  apparent  because  the  works  in- 
struments will  deviate  by  the  same  amount  from  the 

standard.  If  the  works  instruments  are  millivoltmeters 

there  should  be  two  laboratory  potentiometers  for  check- 
ing against  one  another. 

Electric  Furnace  Necessary 

For  use  with  the  thermocouples  and  potentiometers 
there  should  be  an  electric  furnace  having  a  zone  of 
uniform  temperature  of  at  least  12  in.,  throughout 
which  temperature  variation  is  not  in  excess  of  20  deg. 
F.  This  furnace  should  have  an  internal  cross-section 
of  not  less  than  the  equivalent  of  a  circle  2  to  2i  in. 
in  diameter. 

All  thermocouples  should  be  checked  in  the  laboratory 

furnace.  The  couple  being  tested  is  placed  in  the  fur- 
nace with  its  hot  junction  in  close  contact  with  the  hot 

junction  of  the  standard  platinum  couple  and  left  there 
long  enough  for  conditions  to  stabilize.  Readings  are 
then  taken  alternately  on  the  platinum  standard  and  on 
the  works  instrument.  Having  ascertained  the  relation 

of  electromotive  force  to  temperature  for  the  base-metal 
couples  the  latter  may  be  put  into  service  immediately 

or  may  be  used  as  secondary  standards  for  the  calibra- 
tion of  couples  already  in  use. 

This  done,  some  base-metal  couples  are  inserted  into 
the  works  furnaces  so  that  the  hot  junction  of  the  sec- 

ondary standard  couple  is  quite  close  to  the  couple  to 
be  checked.  After  leaving  the  secondary  standard  in 
the  furnace  long  enough  to  come  to  temperature  it  is 

read  by  means  of  a  portable  potentiometer  and  the  re- 
sult contrasted  with  those  of  the  works  instrument.  If 

there  is  agreement  and  the  works  instrument  is  in 

good  condition  the  operator  may  pass  to  the  next  in- 
strument. If  there  is  a  discrepancy  to  justify  atten- 

tion it  then  devolves  upon  the  operator  to  find  out  what 
is  wrong. 
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What  actually  is  measured  is  the  electromotive  force 

generated  by  the  thermocouple,  and  what  is  to  be  de- 
termined is  the  relation  of  this  force  to  the  difference 

in  temperature  between  the  hot  and  the  cold  ends  of  the 
couple.  If  there  is  any  deviation  of  the  electromotive 
force  actually  generated  it  will  lead  to  an  error  in  in- 

ferring the  temperature.  To  ascertain  whether  such 
change  has  taken  place  the  service  couple  should  be 
connected  directly  to  the  portable  checking  instrument 

and  readings  alternately  taken  on  the  secondary  stand- 
ard couple  and  the  service  couple. 

Errors  due  to  the  variations  in  the  electromotive 

force  generated  by  the  hot  junction  at  given  tempera- 
tures can  be  minimized  by  protecting  the  thermocouples 

against  contamination,  using  always  the  same  depth  of 
immersion,  and  by  discarding  old  couples  systematically. 
The  gases  and  vapors  often  present  in  furnaces  diffuse 
at  high  temperatures  through  protecting  sheaths  and 
affect  the  couples.  The  best  guarantee  of  accuracy  is 
careful  checking  of  calibration  initially  and  frequent 
recalibration.  Where  the  safety  and  quality  of  work 
depend  on  accuracy  checking  of  thermocouples  must  be 
made  part  of  the  routine. 

As  the  voltage  generated  by  the  thermocouple  de- 
pends on  the  difference  between  the  hot  and  the  cold 

ends  of  the  thermocouple  the  temperature  of  the  cold 
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electromotive  foice  less  drop  in  couple  and  leads.  Figr.  3 — Con- 
nection for  measuring  true  thermocouple  electromotive  force  less 

drop  in  couple 

end  must  be  known  in  order  to  obtain  the  temperature 
of  the  hot  end.  The  cold  end  is  that  point  at  which 

the  special  alloys  constituting  the  thermocouple  termi- 
nate, and  are  connected  either  to  the  copper  leads, 

which  are  in  turn  connected  with  the  measuring  instru- 
ment, or  to  where  the  special  alloys  terminate  at  the 

measuring  instrument. 

MiLLIVOLTMETER   SYSTEM 

If  the  electromotive  force  generated  by  the  couple  is 

measui'ed  by  measuring  the  current  it  can  produce,  er- 
rors may  appear,  due  to  changes  in  the  resistance  of 

the  thermocouple,  of  the  lead  wires  or  of  the  millivolt- 
meter;  or  to  changes  in  the  calibration  of  the  galva- 

nometer traceable  to  changes  in  the  pivot  or  suspension 

of  the  coil  or  to  variations  in  the  magnetic  field;  or 
to  the  cold-end  temperature  of  the  thermocouple  being 
different  from  that  for  which  the  millivoltmeter  was 
calibrated. 

The  operator  should  know  the  line  drop  or  loss  of  po- 
tential due  to  the  flow  of  current  through  the  lead  wires 

for  which  each  millivoltmeter  in  service  is  Intended. 
This  information  should  be  obtained  either  from  the 
nature  of  the  instrument  or  directly  by  measurements. 
To  determine  the  effect  of  resistance  on  the  reading  con- 

nect a  potentiometer  to  the  terminals  of  the  thermo- 
couple, disconnecting  the  millivoltmeter,  as  in  Fig.  1, 

and  take  a  reading.  Then  connect  the  couple  to  its 
millivoltmeter  and  connect  the  potentiometer  also  to 
the  terminals  of  the  millivoltmeter,  as  in  Fig.  2,  and 
take  a  second  reading.  The  difference  between  the  two 
readings  will  give  the  drop  in  voltage  due  to  the  current 
flowing  through  the  thermocouple  and  lead  wires.  The 
pyrometer  under  test  may  or  may  not  have  been  cali- 

brated to  take  care  of  this  drop,  but  any  variations  oc- 
curring on  successive  calibrations  will  appear  directly 

as  errors  in  the  pyrometer  and  should  be  counted  as 
such. 

Another  test  may  be  made  by  connecting,  as  in  Fig. 
3,  directly  to  the  terminals  of  the  thermocouple,  with 
the  couple  connected  to  its  millivoltmeter,  and  con- 

trasting the  measurement  with  the  electromotive  force 
of  the  couple  connected  to  the  potentiometer  only.  The 
difference  between  these  two  readings  will  show  the  drop 
in  the  couple  only,  and  as  the  couple  deteriorates  the 
difference  between  the  value  as  connected  in  Fig.  1  and 
the  reading  as  in  Fig.  3  will  show  the  effect  of  increase 
in  the  resistance  of  the  couple  itself,  due  to  temperature 
or  other  causes.  The  lower  the  resistance  of  the  milli- 

voltmeter the  more  frequently  should  this  test  be  ap- 
plied, for  the  greater  will  be  the  relative  influence  of 

the  thermocouple  resistance. 
If  after  the  foregoing  tests  no  resistance  trouble  is 

located  in  the  leads  or  in  the  thermocouple  and  the  cou- 
ple gives  the  proper  voltage  and  the  pyrometer  still 

reads  in  error  the  trouble  must  be  in  the  millivoltmeter, 
which  should  then  be  taken  out  for  repair  or  sent  to  the 
maker. 

Cold-Junction   Temperature   Effect  With 
Millivoltmeter 

A  thermal  electromotive  is  generated  at  the  cold  junc- 
tion of  the  two  metals  forming  the  thermocouples  as 

well  as  at  the  hot  junction,  and  the  net  electromotive 
force  actually  measured  is  the  difference  between  the 
two.  The  electromotive  force  of  the  cold  junction  is 
small  and  usually  not  subject  to  important  variations 

at  any  given  temperature,  since  the  cold  end  is  not  ordi- 
narily subjected  to  high  temperatures,  contaminating 

gases  or  other  conditions  that  would  be  apt  to  modify 
its  characteristics.  The  necessity  of  making  any  cor- 

rection for  the  cold  end  may  be  eliminated  by  holding 

the  temperature  of  the  cold  end  always  at  the  temper- 
ature for  which  the  pyrometer  was  calibrated,  as  by 

-surrounding  the  cold  end  with  a  jacket  through  which 
water  is  circulated  or  by  inclosing  it  within  a  steam 
box  or  an  ice  box.  Another  way  is  to  bury  the  cold 
end  in  the  earth  not  less  than  10  ft.  and  not  near 
sources  of  high  temperature.  Whatever  method  is 
adopted  the  temperature  of  the  cold  end  should  be  taken 

\ 
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from  time  to  time  by  means  of  a  mercury  thermometer, 
as  variations  may  occur  due,  for  example,  to  the 
clogging  of  water  or  steam  circulation  or  to  changes  in 
subsurface  temperatures  brought  about  by  building  op- 

erations, heating  systems,  etc.  Variations  in  cold-end 
temperature  thus  discovered  must  be  allowed  for,  as  will 
be  explained  later. 

While  provision  is  made  for  keeping  the  cold-end  tem- 
perature constant,  extension  leads  of  the  same  mate- 

rials as  the  thermocouple  must  be  provided,  as  it  is 

hardly  ever  convenient  to  place  the  constant-temperature 
device  near  the  furnace.  Where  a  millivoltmeter  is  used 
this  introduces  further  resistance,  and  it  becomes  neces- 

sary to  ascertain  from  time  to  time  whether  the  resist- 
ance of  the  extension  leads  has  changed.  A  method 

similar  to  that  shown  in  Fig.  3  for  measuring  the  po- 
tential drop  in  the  copper  lead  wires  may  be  used  for 

this  purpose. 
With  base-metal  thermocouple  and  lead  wires  of  the 

same  materials  as  the  thermocouple  all  the  way  back  to 
the  millivoltmeter  the  cold  junction  is,  of  course,  located 
at  the  binding  posts  of  the  latter  and  variations  must  be 
allowed  for,  as  also  variations  in  the  resistance  of  the 
leads  brought  about  by  temperature  changes. 

Checking  Required  With  the  Potentiometer 
System 

When  using  the  potentiometer  system  all  resistance 
checks  are  omitted,  since  no  current  flows  through  the 
thermocouples,  lead  wires  or  galvanometers  when  a  bal- 

ance is  obtained.  Reading  is  then  taken.  If  the  re- 
sistance of  this  circuit  should  become  excessively  high, 

as  from  defective  contact,  it  will  be  shown  by  a  lack 
of  sensitivity  when  making  the  balance.  The  thermo- 

couple used  with  the  potentiometer  should  be  checked 
for  the  relation  between  temperature  and  electromotive 
force,  as  already  mentioned. 

The  potentiometer  itself  may  give  faulty  indications 
from  two  causes — variations  in  internal  resistance,  as 
from  the  failure  of  imperfectly  soldered  joints,  and  va- 

riations in  the  electromotive  force  of  the  standard  cell, 
which  is  the  basis  of  measurement,  As  all  instruments 

are  inspected  and  tested  repeatedly  in  the  process  of 
manufacture,  structural  defects  are  rare  although  pos- 

sible. Properly  made  standard  cells  free  from  impuri- 
ties retain  their  electromotive-force  characteristics  in- 

definitely. In  use  on  the  potentiometer  they  are  sub- 
jected only  to  very  minute  currents  which  flow  some- 

times one  way  and  sometimes  the  other  through  the 
cell,  charging  and  discharging  the  latter  as  a  storage 
battery. 

By  having  two  potentiometers  at  hand  a  check  may 

be  made  by  connecting  them  so  that  one  "bucks"  the 
other.  When  they  are  balanced  so  that  no  current  flows 
the  settings  of  the  two  instruments  should  agree,  and 
if  they  do  not  the  one  in  error  can  be  discovered  by 
comparison  with  a  third  instrument.  The  cause  of  the 

trouble  may  then  be  located  by  anyone  of  sufficient  ex- 
perience in  electrical  instruments,  or  the  instrument 

may  be  sent  back  to  the  factory.  Variations  in  standard 
cells  can  be  discovered  by  connecting  them  in  opposition 
to  one  another  and  finding  by  means  of  a  potentiometer 
whether  there  is  any  resulting  electromotive  force.  The 
agreement  should  be  within  less  than  0.0001  millivolt. 

The  character  and  completeness  of  the  checking  equip- 

ment will  depend  largely  on  the  nature  of  the  works' 
equipment  with  which  it  is  to  be  used,  and  a  complete 
laboratory  standard  equipment  for  a  large  plant  doing 

high-grade  work  might  cost  more  than  the  works'  equip- 
ment of  a  small  plant. 

First — A  plant  requiring  in  the  works  30  or  more 
thermocouples  and  turning  out  a  high-grade  heat- 
treated  product  should  have  the  following  laboratory 
equipment:  Laboratory  standard  precision  potenti- 

ometer with  accessories;  portable  double-range  poten- 
tiometer; one  mounted  platinum  thermocouple;  two 

unmounted  platinum  thermocouples  with  accompanying 
insulators,  etc.;  checking  furnace  with  control  panel; 
extra  standard  cell. 

FIG.  4.     THERMOCOUPLE  CHECKING   FURXACE 

Second — For  a  smaller  plant :  Two  double-range  port- 
able potentiometers;  one  platinum  thermocouple 

mounted;  two  platinum  thermocouples  unmounted,  with 
necessary  insulators;  one  checking  furnace,  complete, 
with  panel  board. 

Note — If  a  potentiometer  system  is  in  the  works  one 
of  the  portable  potentiometers  may  be  omitted. 

Checking  Furnace 

The  right  kind  of  furnace  for  checking  thermocouples 
is  as  important  as  to  have  standard  couples,  and  this 
is  true  whether  platinum  couples  or  base-metal  couples 
are  employed.  The  furnace  should  be  of  ample  size, 
which  implies  the  use  of  a  comparatively  large  checking 
furnace,  giving  a  uniform  temperature  for  a  distance 
of  at  least  12  inches. 

The  heating  element  of  the  Leeds  &  Northrup  ther- 
mocouple checking  furnace.  Fig.  4,  consists  of  a  nonox- 

idizing  resistance  wire  wound  on  a  tube  of  refractory 
material,  which  is  then  further  coated  with  a  refractory 
paste  and  baked.    The  tube  rests  on  a  bottom  brick  of 
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refractory  material,  which  in  turn  is  supported  by  an 
asbestos-board  bottom  in  the  cylindrical  sheet-iron  cas- 

ing. The  space  between  the  heater  element  and  the 
casing  is  filled  with  a  powdered  insulating  material. 
The  annular  opening  at  the  top  between  the  heater  and 

the  casing  is  closed  by  a  refractory-top  brick,  which  is 
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covered  by  an  asbestos  board.  The  top  board  and  brick 

have  a  central  opening  of  the  same  diameter  as  the  in- 
side of  the  heater,  while  the  bottom  brick  and  asbestos- 

board  bottom  have  a  small  plugged  opening  for  cleaning 
purposes,  above  which  is  placed  a  platform  on  which  the 
couples  can  be  rested.  The  connections  to  the  heater 
are  brought  out  through  the  bottom  board. 

The  Heater  Tube 

The  heater  tube  is  36  in.  long  from  end  to  end,  and 

it  is  guaranteed  that  when  at  full  temperature  a  sec- 
tion at  least  9  in.  long  will  be  found  in  which  the  tem- 

perature does  not  vary  over  10  deg.  Fahrenheit. 
Windings  of  two  different  resistances  are  used  in  the 

heaters,  for  110  and  220  volts  respectively.  Each  fur- 
nace is  supplied  with  a  panel,  bearing  on  the  front  a 

double  pole,  double-throw  switch,  and  on  the  back 
a  rheostat  for  controlling  the  current  flowing 
through  the  furnace.  This  controller  panel  is  designed 
to  be  mounted  in  a  vertical  position  on  a  wall. 

Directions  for  Setting  Up  and  Using  the 

Thermocouple-Checking  Equipment 

A  small,  clean,  light  room  should  be  set  aside  for 
the  checking  equipment,  particularly  if  the  laboratory 
precision  potentiometer  be  included.  In  this  outfit  the 
galvanometer  is  separate  from  the  potentiometer  case 

and,  together  with  the  lamp  and  scale,  should  be  sup- 
ported on  a  firm  foundation  free  from  vibration.  The 

controller  for  the  furnace  should  be  so  located,  prefer- 
ably mounted  on  a  wall,  that  the  person  using  the 

potentiometer  can  control  the  furnace  without  leaving 
his  seat.  The  location  of  the  furnace  itself  is  imma- 

terial, except  that  it  should  be  placed  at  some  distance 
from  the  instrument. 

The  standard  thermocouple  and  the  thermocouple  to 
be  calibrated  should  so  arranged  that  their  junctions 
will  occupy  as  nearly  as  possible  the  same  point  in  the 

furnace.  This  is  best  assured  by  tying  the  junction  of 
the  base-metal  couple  against  the  tube  of  the  standard 
thermocouple,  using  asbestos  string.  The  couples  may 
be  further  tied  at  several  places  along  their  lengths  to 
insure  their  staying  together.  The  base-metal  couple 
should  be  bare,  that  is,  not  inclosed  in  its  tube.  A  piece 
of  sash  chain  may  then  be  attached  to  the  thermocouple 
heads  and  passed  through  a  pulley  secured  to  a  hook  or 
other  support  in  the  ceiling,  so  that  the  couples  will 
hang  centrally  through  the  opening  in  the  top  of  the 
furnace.  The  couples  should  not  be  let  in  so  far  that 
the  mercury  thermometer  of  the  standard  couple  will 
register  a  high  temperature.  The  head  should  project 
at   least   8   in.   beyond   the   top   board   of  the   furnace. 

Connecting  Thermocouples   to   Potentiometer 

Two  ways  of  connecting  the  thermocouples  to  the  po- 
tentiometer recommended  by  the  Leeds  &  Northrup  Co. 

of  Philadelphia  are  shown  in  Figs.  5  and  6  and  marked 

"Setup  No.  1"  and  "Setup  No.  2"  respectively.  In 
setup  1  the  lead  wires  to  be  base-metal  couple  are  of 
the  same  materials  as  the  latter,  so  that  the  cold  junc- 

tion of  the  base-metal  couple  is  carried  back  to  a  double- 
throw  switch,  which  is  connected  to  the  potentiometer 
by  copper  leads.  The  cold  end  of  the  standard  couple 
is  connected  to  the  double-throw  switch  by  copper  leads. 
Its  cold  junction  is  thus  in  the  head  where  the  mercury 
thermometer  is  placed.  In  setup  2,  which  is  suggested 

for  comparing  secondary  standard  base-metal  couples 
with  works  couples,  both  sets  of  leads  are  of  the  ma- 

terials used  in  the  couples,  thus  bringing  both  cold  ends 

back  to  the  double-pole,  double-throw  switch.  If  the 
leads  connecting  the  latter  with  the  potentiometer  are 

made  of  the  base-metal  couple  materials  the  cold  end 
may  be  carried  back  to  the  potentiometer,  and  correc- 

tions for  cold  end  temperatures  can  be  made  directly 
in  the  potentiometer  itself.  The  furnace  controller, 
thermocouples  and  potentiometer  all  being  thus  placed 

and  connected,  preparations  may  be  made  to  run  a  com- 
parison between  two  thermocouples.  The  interior  of  the 

furnace  should  be  clean,  any  rust  being  swept  out 
through  the  hole  in  the  bottom.     The  latter  should  be 
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FIG.  6.  THERMOCOUPLE  CONNECTED  TO  POTENTIOMETER 
(SETUP  2) 

closed  with  the  conical  plug  provided,  over  which  should 
be  placed  a  small  brick  of  fire  clay.  Some  asbestos  wool 
should  be  on  hand  for  packing  around  the  thermocou- 
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545 pies  when  they  are  lowered  into  the  furnace.  Before 
doing  this  the  furnace  should  be  brought  up  to  tem- 
perature. 

The  furnace  having  been  brought  up  to  a  full  tem- 
perature of  say  1600  deg.  F.  the  couples  may  be  low- 

ered into  it  and  the  open  space  around  the  couples 
closed  with  asbestos  wool.  Set  the  rheostat  on  the 
point  to  hold  approximately  the  temperature  desired, 
taking  alternate  readings  on  the  standard  couple  and 
the  couple  under  test  by  throwing  the  switch.  Enter 

the  readings  in  two  columns,  heading  one  "X"  and  the 
other  "Standard."  By  allowing  a  regular  time  inter- 

val, say  one  or  two  minutes,  to  elapse  between  reaxlings, 
the  rate  of  change  in  temperature  may  be  observed. 
The  final  reading  used  for  comparison  of  the  two  couples 

should  be  taken  only  after  the  temperatures  have  re- 
mained approximately  the  same  for  five  or  ten  read- 

ings, the  number  of  similar  readings  to  be  taken  de- 
pending on  the  speed  with  which  the  couples  have  been 

approaching  the  temperature  of  the  furnace  or  the  speed 
with  which  the  furnace  temperature  has  been  changing. 

True  comparison  cannot  be  made  while  changes  in  tem- 
perature are  going  on. 

CoLD-JuNcfiON  Correction 

It  is  convenient  to  refer  the  electromotive  force  of 

thermocouples  to  some  standard  cold-junction  tempera- 
ture. 0  deg.  C.  or  0  deg.  F.  are  usually  selected  for  this 

purpose.  With  the  cold  junction  at  0  deg.  F.,  the  rela- 
tion between  the  hot-junction  temperature  of  a  Leeds 

&.  Northrup  base-metal  thermocouple  and  the  net  elec- 
tromotive force  is  shown  in  Fig.  7.    It  will  be  seen  that 
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CHART    SHOWING  RELATION   BETWEEN   A  BASE 
METAL    THERMOCOUPLE    AND    THE    NET 

ELECTROMOTIVE  FORCE 

the  line  is  nearly  straight.  The  line  for  a  platinum- 
platinum-10-per-cent-rhodium  couple,  however,  is  far 
from  straight,  and  it  will  be  observed  that  10  deg.  added 

to  the  temperature  at  1600  deg.  F.  causes  a  greater  in- 
crease in  the  electromotive  force  than  10  deg.  added 

to  the  temperature  at  32  deg.  F.  With  cold  junction  at 

32  deg.  F.  and  hot  junction  at  42  deg.  F.  0.035  milli- 
volts are  available  for  measurement  by  the  potentiom- 

eter or  millivoltmeter,  while  if  the  cold-junction  tem- 

perature is  raised  to  1590  deg.  and  the  hot  junction  to 

1600  deg.  F.  the  number  of  millivolts  available  for  meas- 
urement will  be  0.060. 

If  the  hot  junction  is  at  1600  deg.  F.  and  the  cold 
junction  at  42  deg.  F.,  the  electromotive  force  available 
for  measurement  is  8.075  millivolts,  while  if  the  cold 
junction  is  at  32  deg.  F.  the  millivolts  measured  would 
be  8.110.  The  difference  is  0.035  millivolts,  or  the 
number  of  millivolts  corresponding  to  the  cold  junction 
at  32  deg.  and  hot  junction  at  42  deg.  F.  If  the  scale 
of  the  pyrometer  has  been  laid  out  in  degrees  on  the 
assumption  that  the  cpld  junction  will  be  at  32  deg.  F., 
whereas  it  is  actually  at  42  deg.  F.,  the  instrument  will 
read  1594  deg.  F.  instead  of  1600  deg.  F. 

It  will  thus  be  seen  that  to  correct  for  cold-junction 
temperature  the  number  of  degrees  difference  between 
the  standard  cold-junction  temperature,  say  32  deg.  F., 
and  the  actual  cold-junction  temperature,  say  42  deg. 
F.,  should  not  be  added  to  the  number  of  degrees  indi- 

cated by  the  instrument  when  the  cold-junction  tem- 
perature is  at  42  deg.  F.  Instead  the  reading  should 

be  converted  to  millivolts,  then  the  millivolts  for  cold 
junction  at  32  deg.  F.,  and  hot  junction  at  42  deg.  F., 
viz.,  0.035,  added  to  the  millivolts  actually  read  with 
cold  junction  at  42  deg.  and  hot  junction  at  1600  deg., 
viz.,  8.075,  will  give  8.11  millivolts,  which  corresponds 
to  1600  deg.  F.  with  cold  junction  at  32  deg. 

If  the  scale  of  the  millivoltmeter  or  other  instrument 

is  marked  in  degrees  and  not  in  millivolts,  the  correc- 
tions may  be  calculated  as  follows:  Divide  the  electro- 

motive force  corresponding  to  cold  junction  at  32  deg.  F. 

and  hot  junction  at  the  actual  cold-junction  tempera- 
ture by  the  ratio  expressing  the  slope  of  the  curve  at 

the  actual  hot-junction  temperature.  For  example,  if 
it  is  known  that  the  electromotive  force  for  cold  junc- 

tion at  32  deg.  F.  and  hot  junction  at  42  deg.  F.  is  0.035 
millivolts  and  that  the  rise  in  electromotive  force  for 

increase  of  hot-junction  temperature  from  1590  deg.  F. 
to  1600  deg.  F.  is  0.06  millivolts  the  correction  to  be 

added  is 
0.035 

(42  -  32) 

42  -  32 
6  deg. 

  0.06 

1600  -  1590 
and  the  indicated  temperature  would  be  1594  deg. 
plus  6  deg.  equals  1600  deg.  F.,  which  is  correct. 

F., 

Dividing  in  Degrees  and  Minutes 
By  Anton  Brunner 

When  it  is  necessary  that  lines  be  drawn  or  holes 
drilled  at  points  separated  by  a  certain  angular  distance, 
if  it  is  possible  to  mount  the  work  on  a  dividing  head 

the  work  may  be  done  very  quickly  as  follows,  provided 

the  desired  spacing  be  not  closer  than  h  deg.  or  10  min. 
of  arc: 

With  the  indexing  pin  in  the  54  circle  of  the  index 

plate,  multiply  the  number  of  degrees  required  by  60, 
add  the  number  of  minutes,  divide  the  sum  by  54  and  the 

quotient  and  remainder  will  be  turns  and  holes  re- 
spectively. 

The  reason  for  this  is  not  hard  to  find,  as  the  54  cir- 

cle divides  to  2160  spaces,  or  one-tenth  the  number  of 
minutes  in  a  circle,  therefore  each  hole  represents  10 
min.  of  arc. 
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An  Electromagnetic  Die  Ball 
SPECIAL  CORRESPONDENCE 

There  are  some  classes  of  work  handled  by  tool- 
makers  in  which  a  third  hand  would  be  a  desir- 

able asset,  particularly  if  the  hand  had  a  grip 
sufficieyitly  poiverful  to  enable  it  to  hold  a  piece 
of  work  against  filing  and  chipping  operations, 
and  tvithal  flexible  enough  to  assume  any  position 
that  2could  assist  the  tvorker  in  getting  at  the 
surfaces  operated  upon.  The  die  ball  is  perhaps 
the  nearest  approach  to  this  desirable  medium, 
but  the  ordinary  form  of  die  ball  has  decided 
limitations,  ivhich  are  made  somewhat  more 
remote  by  the  device  herein  described. 

THE  tool  variously  known  as  a  ball  vise,  die  ball, 
swivel  vise,  and  doubtless  by  many  other  names, 
is  indispensable  to  the  worker  who  has  to  do 

with  small  drop  and  stamping  dies  or  other  work  that 
involves  scraping  or  light  filing  of  pieces  of  irregular 
contour  the  position  of  which  must  be  constantly 
changed  as  the  work  proceeds  in  order  to  present  at 
all  time  and  to  best  advantage  that  particular  portion 

of  the  surface  requiring  for  the  moment  the  worker's 
attention. 

Perhaps  the  most  familiar  form  of  this  tool  is  a 
block  of  iron  cast  in  the  form  of  a  hemisphere,  with 
two  lugs  projecting  above  the  meridian,  one  of  these 

PIG.  1.     ORDINARY  FORM  OF  DIE  BALL, 

lugs  being  fitted  with  setscrews,  so  that  together  they 
form  a  sort  of  vise  in  which  work  may  be  held. 

The  convex  portion  of  such  a  piece  generally  comes 
about  as  near  being  truly  hemispherical  as  a  pattern- 

maker can  turn  with  a  hand  tool,  his  "eagle  eye"  being 
the  guide,  and  about  as  smooth  as  is  convenient  for  a 
molder  to  cast  it.  The  other  member  of  this  device  is 
a  leather-covered  stuffed  pad  with  a  depression  pounded 
in  the  center  for  the  iron  "die  ball"  to  rest  in. 

Sometimes  the  ball  fits  the  hollow  spot  in  the  pad 
closely  enough  so  that  it  will  lie  still  in  one  position 
if  it  is  not  disturbed,  but  at  its  best  it  is  not  rigid 
enough  to  serve  for  more  than  very  light  work,  and 

its  resistance  to  the  constant  movement  necessary  is  all 
out  of  proportion  to  its  stability.  This  form  of  die 
ball  is  much  affected  by  jewelers  and  others  whose 
work  is  very  light,  and  in  the  sizes  used  by  them  it  is 
so  small  that  it  can  be  handled  continuously  without 
paralyzing  the  left  wrist  of  the  worker  who  furnishes 
the  motive  force.  This  form  of  die  ball  is  shown  in 
Fig.  1. 

When  real  work  is  to  be  done  on  the  piece  held  in 
the  die  ball,  such  as  scraping  or  perhaps  chipping 
out  corners  in  a  die,  the  leather  pad  does  not  furnish 
sufficient  holding  power,  and  after  the  worker  has 
followed  the  work  over  the  horizon  and  has  righted  the 
pesky  thing  a  few  times,  he  gets  on  his  ear,  throws 
the  pad  under  the  bench  (or  out  of  the  window)  and 
hunts  up  a  cast-iron  ring  of  suitable  size,  into  which 
he  sets  the  ball.  This  increases  the  resisting  power 
of  the  implement  to  a  considerable  degree;  indeed  so 
much  so  that  moving  it  has  become  a  two-handed  job, 

and  after  the  worker's  wrists  are  tired  out  he  is  ready 
to  hunt  up  the  leather  pad  again. 

In  the  next  stage  of  evolution  the  workman  mounts 
the  ball  in  the  lathe,  sets  a  tool  in  the  compound  rest 

;o ;  :pi r  G, 

G    r 

FIG.    2.      SECTIONAL  VIEW  OF  DIE  BALL 

and  turns  the  convex  surface  to  a  true  hemisphere; 
then  chucking  the  ring  he  concaves  it  to  fit  the  ball. 
The  ease  with  which  the  ball  may  now  be  moved  depends 
upon  how  well  the  work  was  done;  that  is,  how  nearly 
the  surfaces  in  contact  approach  a  truly  hemispherical 
contour. 

After  using  the  tool  in  this  form  for  a  few  weeks 
or  months,  the  time  depending  upon  his  temperament, 
the  worker  puts  emery  and  oii  between  the  surfaces 
and  proceeds  to  lap  them  together.  If  he  is  a  good, 
conscientious  workman  he  does  a  good  job,  and  the  result 
is  a  die  ball  or  ball  vise  that  is  fairly  stable  and  at 
the  same  time  not  hard  to  move.    In  fact  if  the  lapping 
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has  been  nicely  done  the  tool  has  reached  its  highest 
point  of  efficiency. 

Now  nobody  ever  was  or  ever  will  be  satisfied  with 
a  die  ball.  It  moves  too  easily  for  some  parts  of  the 
work  and  not  easily  enough  for  other  parts,  so  when  an 
ambitious  mechanic  has  reached  the  above-mentioned 
limit  of  perfection  and  found  it  not  good  enough  he 
seeks  some  improvement,  and  this  usually  takes  the 

form  of  a  two-piece  stationary  member  with  some  sort 
of  clamping  device;  in  other  words,  the  thing  becomes 
a  ball-and-socket  joint  and  for  the  first  time  in  its 
evolution  justifies  the  name  of  ball  vise. 

But  it  is  still  a  two-handed  job  to  move  the  ball, 
one  hand  being  required  to  manipulate  the  clamp  and 
the  other  to  furnish  the  motive  power,  and  while  it  can 
be  done  without  laying  down  scrapers,  riffles,  etc.,  that 
may  be  in  the  right  hand  it  is  nevertheless  incon- 

venient and  delicate  tools  are  sometimes  broken  in  the 

operation. 
Another  bad  feature  of  this  form  is  that  in  order 

to  make  a  ball-and-socket  joint  it  is  necessary  that 
there  be  considerably  more  than  a  hemisphere,  there- 

fore the  vise  part  must  be  away  above  the  center  of 
gravity  and  supported  by  a  comparatively  small  neck, 
which  makes  the  whole  thing  top  heavy,  liable  to  fall 
to  its  lowest  position  when  the  clamp  is  loosened,  and 
is  hard  on  the  wrist  if  it  is  at  all  heavy. 

Seeks  New  Device 

The  writer  had  reached  this  stage  in  the  evolution 
of  the  ball  vise,  and  finding  none  of  them  to  his  liking 
he  cast  about  for  possibilities  of  improvement,  eventually 
deciding  that  electromagnetism  furnished  the  medium 

^hrough  which  it  could  be  attained. 
The  final  and  satisfactory  stage  was  reached  only 

after  an  intermediate  and  unsuccessful  step,  and  for 
the  benefit  of  those  who  may  desire  to  copy  this  device 
and  who  know  little  about  electromagnetism  we  will 
make  the  illustration.  Fig.  2,  cover  both  the  unsatisfac- 

tory and  the  satisfactory  forms. 

Our  dies  were  all  made  on  blocks  of  steel  approxi- 
..^ately  4  in.  cube,  and  the  vise  part  was  made  to 
accommodate  this  size.  A  base,  shown  at  A,  Fig.  2, 
was  first  made  about  8  in.  square  with  the  concaved 
surface  turned  as  accurately  hemispherical  as  possible  by 
using  a  tool  in  the  compound  rest  of  a  lathe  and  leaving 
the  clamping  bolts  just  loose  enough  so  that  the  upper 
slide  could  be  swiveled  about  its  stud  by  bumping  it 
along  with  a  ball  of  lead.  This  is  not  such  drastic 
treatment  as  it  sounds,  and  if  done  with  care  and 

J'ldgment,  with  the  tool  taking  only  a  light  finishing 
cut,  a  very  good  result  can  be  accomplished. 

The  radius  to  which  the  tool  was  set  was  4  in.  and 
the  casting  at  this  time  was  solid;  that  is,  it  did 
not  have  the  inserted  magnet  heads  as  shown  in  the  cut. 

The  convex  surface  of  the  ball  B  was  turned  in  the 
same  manner  as  the  other  casting,  with  the  tool  point 
back  of  the  central  stud  of  the  compound  rest  instead 
of  in  front  of  it.  Both  of  these  turning  operations 
were  performed  in  a  lathe  much  larger  than  was  neces- 

sary to  swing  the  castings  in  order  that  the  compound 
rest  could  be  used  in  this  way  without  the  interference 
that  would  have  resulted  if  a  smaller  lathe  had  been  em- 
ployed. 

The  two  parts  were  then  placed  together  with  emery 
and  oil  between  them  and  carefully  lapped  to  a  full 
bearing.  The  motive  power  for  lapping  was  a  small 
boy,  and  to  make  the  work  easy  a  rod  was  screwed  into 
the  threaded  boss  at  the  bottom  of  the  ball;  the  cavity 
was  filled  with  small  chunks  of  lead  to  give  it  weight. 
The  rod  reached  5  or  6  in.  above  the  center  of  the 
ball  and  had  a  round  wooden  knob  on  its  upper  end. 
This  work  was,  of  course,  done  before  the  ball  was 
finally  assembled,  as  the  manner  of  as.sembly  renders 
it  practically  impossible  to  take  the  ball  apart  without 
destroying  it,  as  the  heat  required  to  melt  out  the  lead 
ring  would  burn  up  the  magnet. 

The  ball  was  made  in  parts  as  shown  in  the  sectional 
view.  In  this  illustration  C  is  the  part  which  was 
arranged  to  hold  the  work  by  means  of  a  square  recess 

PIG.    3.      AN   ELECTROMAGNETIC    DIE    B.VLL 

measuring  4  in.  in  either  direction  from  the  ends  of 

the  capstan-headed  screws  to  the  opposite  wall.  This 
recess  was  about  H  in.  deep,  and  as  the  bottom  was 
about  1  in.  below  the  center  of  gyration  of  the  ball  this 
left  the  top  surface  of  a  4-in.  cube  (the  die  blocks 
to  be  worked  upon)  3  in.  above  this  center,  much  less 
than  it  would  have  been  in  the  ordinary  form  of  ball 
vise,  and  therefore  less  leverage  was  brought  to  bear 
to  move  the  ball  when  work  was  to  be  done  on  the 
die. 

Magnetic  Insulation  Necessary 

D  is  a  brass  ring  to  bring  the  part  C  central  with- 
out allowing  it  to  come  in  magnetic  contact  with  B. 

The  largest  diameter  of  C  was  a  trifle  smaller  than 
the  smallest  part  of  the  opening  in  the  top  of  B,  so  that 
when  assembled  there  was  left  the  annular  opening  E 
with  the  recesses  on  each  side  which  was  afterward 

poured  full  of  molten  lead.  A  wrought-iron  stud 
threaded  at  both  ends  was  the  "core"  of  the  magnet,  and 
a  wooden  spool  slipped  over  it  contained  a  suflicient 
length  of  No.  36  copper  wire,  silk  insulated,  to  pass  i 
amp.  at  110  volts  direct  current. 

It  was  an  easy  matter  to  draw  parts  A  and  B  to- 
gether by  means  of  the  magnet  core,  the  snug-fitting 

brass  ring  C  bringing  them  to  their  proper  relation, 
and  it  was  also  easy  to  pour  the  lead  ring  D  and  peen 
it  down.     With  the  ends  of  the  magnet  wires  pushed 
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back  into  the  hole  and  the  hole  plugged  with  waste 
a  facing  cut  was  taken  over  the  flat  top  of  the  ball 
by  the  simple  expedient  of  setting  the  ball  into  the  base 
casting,  which  was  still  bolted  to  the  faceplate  of  the 
lathe,  putting  a  piece  of  hard  wood  in  the  recess  and 
setting  the  tail  center  against  the  wood. 

The  magnet  lead  wires  were  then  fished  out  and 
soldered  to  the  ends  of  a  short  piece  of  lamp  cord, 
after  which  a  hard  rubber  socket-bushing  was  slipped 
over  the  cord  and  screwed  into  place  as  indicated  in  the 
cut.  An  attachment  plug  was  put  on  the  other  end 
of  the  cord,  a  wall  socket  properly  connected  to  the 
service  wires,   and  the  contrivance  was  ready. 

Trying  It  Out 

I  was  quite  proud  of  my  "invention,"  and,  calling 
all  hands  to  witness  the  launching,  turned  on  the  "juice" 
and  was  astonished  at  the  facility  and  alacrity  with 

which  the  darned  thing  wouldn't  work.  The  bail  would 
move  easily  enough  with  the  current  off,  but  it  would 
move  quite  as  easily  with  the  current  on. 

After  receiving  much  gratuitous  advice  from  my 

friends  in  which  the  words  "junk"  and  "scrap  heap" 
were  freely  used  I  sought  to  locate  the  error  in  my 

reasoning.  I  soon  discovered  by  test  what  any  com- 
petent electrician  who  has  looked  at  the  sketch  already 

knows — the  magnetism  was  all  at  the  points  F  and  G, 
there  being  none  at  all  at  the  center. 

There  being  no  way  to  disassemble  the  ball  without 
destroying  the  value  of  the  wire,  the  magnet  was  left 
where  it  was,  and  the  bushing  hole  plugged  with  lead. 
The  center  of  the  base  was  bored  out  and  the  segments 
H  of  cast  iron  were  made  and  set  in  by  blocking  in 
position  and  casting  lead  around  them.  These  segments 
had  previously  been  tapped  for  the  magnet  cores,  and 
the  concaved  upper  face  made  to  conform  as  nearly 
as  possible  to  the  contour  of  the  piece  of  which  they 
were  to  be  a  part  before  the  lead  was  poured  and  peened 
into  place;  thus  but  a  light  cut  over  the  whole  concave 
surface  was  necessary  to  put  the  assembled  base  in  con- 

dition  for   relapping. 

A  New  Start 

Before  this  second  lapping  the  lead  was  scraped 
below  the  surface  of  the  iron  for  a  few  thousandths 
in  order  to  prevent  the  particles  of  emery  from  bedding 
in  and  cause  the  surface  to  be  lapped  unevenly. 

Four  magnets  coils  were  computed  to  pass  i  amp.  of 
current  and  were  set  in  place  to  make  two  pairs  of 
magnets  as  shown  in  the  cut.  A  hole  was  cut  in  the 
bench  on  account  of  the  projecting  magnet  spools,  and 
as  this  located  the  tool  definitely  in  one  place  it  removed 
the  previous  objection  to  permanent  wiring.  The  service 
was  through  a  double-break  switch  located  on  the  wall 
at  the  back  of  the  bench  where  the  diemaker  could 
reach  it  without  too  much  trouble.  Under  the  bench 

the  current  was  carried  to  the  magnets  through  a  single- 
break  switch  normally  held  closed  by  a  spring  and 
opened  by,  a  foot  treadle. 

In  this  latter  form  the  die  ball  worked  to  perfection. 
With  the  current  on  it  was  held  as  firmly  as  if  clamped, 
so  that  one  could  take  quite  strenuous  cuts  with  chisel 
and  hammer  without  moving  it,  yet  a  touch  upon  the 
foot  treadle  rendered  it  so  mobile  that  it  could  be  moved 
by   the  pressure  of   a  finger. 

I  have  used  die  balls,  ball  vises,  diemakers'  clamps 
and  various  other  devices  to  which  tool  and  die  makers 
resort  to  hold  such  work  as  they  would  hold  in  their 
hand  if  their  hand  and  wrist  were  strong  enough  and 
have  never  found  anything  that  was  as  rigid  while 
being  as  easily  controlled  as  this  magnetic  die  ball,  and 
though  it  is  a  number  of  years  since  I  saw  it  last,  if  I 

had  any  quantity  of  small  drop-die  work  to  do,  I  should 
certainly  make  another. 

Special  Chuck  for  Large  Pipe  Fittings 
By  H.  J.  Ventner 

Large  flanged  pipe  fittings  are  faced  off  in  a  turret- 
head  lathe  in  the  plant  of  the  Jarecki  Manufacturing 
Co.,  Erie,  Penn.  It  is  important  that  this  facing  be 
smooth  and  true,  so  that  the  flanges  will  draw  together 
and  make  a  water-tight  joint  when  the  fittings  are  put 
into  service. 

A  special  chuck  which  this  firm  has  designed  and 
built  for  swinging  these  large  fittings  in  the  lathe  is 

r.PEClAl^   tllLCK    i  OR   FACING    FL.A.XGES    OF    PIPE 
FITTINGS 

shown  in  the  illustration.  It  is  simple  in  design,  but 

serves  its  purpose  well.  The  4-in.  fitting  shown  in 
the  chuck  indicates  its  size,  but  chucks  of  the  same 

design  have  been  built  to  take  fittings  for  8-in.  pipe. 
It  will  be  noticed'  that  the  blocks  that  hold  the  fitting 

are  dovetailed  into  the  chuck  jaws  in  such  a  manner 
that  they  may  be  readily  removed  and  blocks  for 
holding  different  sizes  and  shapes  substituted. 

As  will  be  seen  in  the  cut  a  spacer  is  used  between 
the  chuck  jaw  and  the  holding  block,  and  by  using 
different  thicknesses  of  these  spacers  the  chucks  can 
be  adapted  to  a  wide  range  of  sizes. 
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The  Human  Element  in  the  Machine  Shop 
By  JAMES  HARTNESS 
President.  Jones  &  Lamson  Co. 

THE  war  has  brought  a  new  sense  of  fellowshi
p 

and  a  new  desire  for  cooperation,  and  while  this 
is  generally  apparent  in  many  phases  of  life,  and 

particularly  in  the  industries,  there  is  imperative  de- 
mand for  a  more  complete  awakening  of  all  men  in  the 

industries.  For,  with  a  clear  view  of  this  situation, 
the  great  menaces  of  our  present  day  will  be  eliminated. 
We  will  no  longer  have  to  tolerate  unjust  inequalities. 
A  study  of  the  human  element  establishes  beyond 

question  the  fact  that  specialization  of  individuals  and 
industries  is  inevitable  if  we  are  to  maintain  the  upper 
trend  of  civilization.  It  produces  team  work  and  a 
mutual  esteem.  It  induces  conservation  of  human 

energy  and  tends  toward  equality  of  division  of  the 
fruits  of  labor.  It  makes  each  man  the  fittest  for  his 
position,  and  it  brings  forward  a  correlative  postulate 
that  neither  high  nor  low  positions  should  be  occupied 

by  incompetent  men;  that  the  appointment  of  unquali- 
fied men  is  a  crime  against  humanity  that  will  be 

unthinkable  after  we  have  reached  the  point  of  full 
comprehension  of  the  dependency  of  each  interest  on 
all  other  interests,  and  of  the  full  and  absolute  right 
of  each  to  demand  of  others  a  true  fitness  for  the  work 
or  the  office. 

The  workman  in  the  old  machine  shop  was  known  as 
a  machinist  and  apprentice  or  a  helper.  The  machinist 
trade  required  skill  at  the  bench,  vise,  and  forge  and  in 
the  operation  of  the  lathe  and  the  planing  machine. 
It  also  required  a  general  knowledge  and  resourceful- 

ness which  enabled  the  machinist  to  make  good  with 
the  meager  facilities  of  the  machine  shop  of  that  time. 
The  large  specialized  shop  of  today  was  unknown. 

The  worker  in  the  machine  shop  of  today  is  no  longer 
known  as  a  machinist  because  that  term  does  not  cover 

the  present  range  of  positions.  Even  the  term  "all- 
round  machinist"  is  no  longer  satisfactory.  Special- 

ization has  made  so  many  divisions  in  the  work  that  it 
has  resulted  in  developing  men  for  special  branches, 

so  that  today  we  have  relatively  few  men  who  can  skil- 
fully operate,  for  instance,  both  the  engine  lathe  and 

the  planing  machine.  Even  if  there  are  those  who 
ever  had  that  ability,  most  of  them  have  lost  it  through 
specializing  on  one  or  the  other. 

Team  Work 

The  subdivision  of  machine-shop  work  has  resulted 
in  a  division  of  interests,  and  while  this  division  is 
between  various  kindi  of  work,  it  is  becoming  more 
marked  between  the  executive  and  the  worker — the  one 
who  directs  and  the  other  who  executes — or,  in  the 
machine-shop  parlance,  the  boss  and  the  workman.  This 

cleavage  is  greater  because  the  executive's  work  is 
mostly  that  of  the  brain,  for  he  seldom  has  opportunity 
to  work  with  his  hands.  This  exclusion  of  all  phases 
of  manual  labor  induces  in  the  executive  a  point  of 
view  that  is  one-sided,  and  it  is  undoubtedly  equally 

true  that  the  worker's  view  is  incom.plete.  It  is  for 
the  executive  to  manage  the  affairs  so  that  the  worker 
will  have  a  more  comprehensive  view,  at  least  to  have 
a  feeling  of  fellowship  and  a  readiness  to  accept  the 
view  of   the   executive.     But  neither  will   accept  the 

•Abstract  of  n  lecture  delivered  Mar.  5.  1919,  at  Johns  Hopkins University. 

view  of  the  other  until  there  is  a  more  thorough  mixing, 
Which  will  give  each  one  a  chance  to  understand  the 
other,  and  to  realize  that  each  must  be  ever  ready  to 
cooperate.  This  readines.^  to  cooperate  will  grow  out 

of  our  study  of  this  so-called  "human  element." 
The  human  view  will  make  us  all  labor  toward  the 

complete  elimination  of  degrading  tasks  by  changing 
machinery  and  processes  to  fit  the  various  types  of  men 
available.  But  through  it  all  we  must  see  that  our 
scheme  of  work  is  true  to  the  fundamental  law  of 
specialization,  and  that  we  recognize  that  there  must 
be  some  division  between  the  physical  and  mental  tasks. 
We  must  recognize  that  this  does  not  necessarily  lead 
away  from  democracy  but  that  in  reality  there  are  two 
extremes.  At  one  end  we  find  the  ideal  of  a  highly 
specialized  organization  in  which  the  greatest  value  in 
quality  of  work  and  quantity  of  output  is  possible 
through  a  complete  coordination  of  the  work  of  all 
types  of  men,  each  set  at  his  own  kind  of  work  in 
which  he  can  excel.  The  other  extreme  is  one  in 
which  we  find  a  general  disorganization  which  returns 

us  to  the  primitive  condition  in  which  men's  energies 
were  most  inefficiently  used. 

Machine  Shop  Produced  the  Wealth 

The  salvation  of  the  world  will  be  worked  out  if  there 

is  at  least  one  well-disposed  nation  that  stands  firmly 
for  specialized  industrial  organization.  Such  a  nation 
could  dominate  all  others  and  could  ultimately  check 

the  disorganizing  activities  of  the  well-intentioned  but 
shortsighted  reformers.  The  one  tends  to  a  higher 
civilization  and  national  security  and  the  other  is  a 
direct  step  toward  chaos. 

The  machine  shop  has  produced  the  great  wealth 

of  the  country.  It  has  developed  transportation,  facili- 
tated the  most  complete  system  of  dissemination  of 

knowledge,  and  brought  the  comforts  and  luxuries  of 
life  to  an  ever-increasing  number  of  people.  Many  of 
our  troubles  of  the  past  and  present  are  due  to  our 
failure  to  give  due  heed  to  the  human  element  in  our 
industries.  The  purely  mechanical  problems  are,  after 
all,  the  minor  elements,  and  while  we  must  admit  that 
they  absorb  nearly  all  of  our  energies,  we  know  that 
it  will  be  better  for  us  to  keep  a  broader  view. 

The  Human  Element  Vitalizes  Our  Work 

Our  greatest  engineers  have  been  those  who  under- 
stood the  human  side.  These  men  were  successful  in 

great  constructive  achievements,  not  merely  because 
they  possessed  brains,  unusual  power  and  were  untiring 
workers  in  the  field  of  science  and  mechanism,  but 

because  they  combined  with  these  qualities  a  clear  un- 
derstanding of  their  fellow  creatures.  They  knew  the 

inner  man  as  well  as  the  physical  man  and  each  branch 
of  their  work  was  carried  forward  in  keeping  with  that 
knowledge. 

America's  part  in  the  great  war  as  well  as  the 
thrilling  achievements  of  the  Allies  was  accomplished 
through  the  inner  urge  of  the  human  element.  The 
contribution  of  the  machine  shops  would  have  been 
wholly  lacking  in  effectiveness  if  it  had  not  been  for 
this  energized  human  element.  The  consideration  of 
the  human  element  intensifies  our  interest  in  the  details 
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of  engineering  problems,  and  makes  it  posible  for  us 
to  interpret  and  coordinate  the  views  of  the  various 
elements  that  must  be  dealt  with  in  the  machine  shop. 

Experience  tells  us  that  every  creature  has  a  knowl- 
edge that  fits  its  environment.  We  would  not  go  into 

the  orchard  and  give  the  oriole  drawings  and  specifica- 
tions for  the  construction  of  its  nest,  and  I  am  just  as 

fully  aware  that  if  we  understand  our  work  we  admit, 
to  begin  with,  that  we  cannot  direct  the  worker  who  is 
fitting  the  thread  of  the  inner  sleeve  of  the  cylinder 

of  the  Hispano-Suiza  motor.  We  can  write  specifica- 
tions a  mile  long  and  present  diagrams  that  cover  the 

continent,  and  yet  fail  to  equal  the  skill  of  the  worker 
who  has  been  at  that  place  where  those  sleeves  have 
been  fitted  and  knows  what  kind  of  a  fit  will  give  good 
service  and  what  kind  will  not  be  satisfactory.  In 

other  words,  all  the  way  through  our  work  in  the  ma- 
chine shop  we  must  remember  that  experience  and  skill 

acquired  in  the  work,  even  when  not  accompanied  by 
the  ability  to  give  the  scientific  explanation  of  the 
operation,  is  essential  to  accomplishing  results. 

Inspiring  a  New  Attititoe 

This  recognition  of  the  supreme  importance  of  the 
worker  inspires  a  new  attitude  toward  the  man  who 
works  with  his  fingers.  It  is  an  essential  attitude  if 
we  are  to  understand  that  man.  Do  not  let  us  be  mis- 

led into  the  notion  that  a  keen  interest  or  even  appre- 
ciation of  the  worker's  importance  will  give  us  a  full 

understanding,  for  unless  we  live  with  him  and  are  sub- 
jected to  the  same  conditions  of  his  home  and  his  work 

we  may  never  understand  him.  Again,  while  it  is  not 
often  possible  to  establish  a  full  understanding,  it  is 
especially  difficult  when  environment  differs,  so  that 
we  must  do  all  we  can  to  get  the  best  possible  under- 

standing of  the  various  people  with  whom  we  deal. 
The  allocation  of  men  according  to  fitness  is  of 

supreme  importance.  No  greater  good  could  come  to 
the  machine  shop  and  in  fact  to  the  whole  industrial 
world  than  a  rigid  application  of  this  doctrine.  While 
our  attention  at  present  is  centered  on  the  problems 
of  the  machine  shop,  the  far-reaching  application  of 
this  principle  is  one  that  should  be  recognized  by  us  as 
citizens.  Just  as  the  stockholders  of  a  machine  shop 
have  a  right  to  demand  the  fitness  of  each  officer  and 
worker  for  the  duties  of  his  office  or  job,  so  has  the 
worker  a  supreme  right  to  demand  intelligent  direction. 
Intelligent  direction  of  a  machine  shop  cannot  be  found 
in  men  who  do  not  regard  the  human  element;  who  do 
not  appreciate  that  each  man  has  a  special  fitness  for 
some  part  of  the  work  and  that  this  special  ability  may 
be  of  supreme  importance  to  its  success.  It  would  seem 
that  the  simple  fact  that  each  man  should  be  qualified 
for  the  duties  of  his  office  would  be  a  principle  that 
would  be  recognized  by  everyone,  but  thus  far  it  is  not 
an  item  of  our  everyday  practice. 

Modern  Conditions  Require  Team  Work 

We  should  see  to  it  that  a  part  of  every  man's  educa- 
tion is  a  recognition  that  each  mortal  on  the  face  of 

the  globe  has  a  special  fitness  for  some  place,  that 
skill  and  ability  for  certain  work  are  not  acquired  in  a 
few  weeks  or  months;  that  fitness  for  the  job  and  office 
can  only  be  acquired  by  j'ears  of  continuous  service. 
Each  must  recognize  his  own  value  and  the  value  of 
others.  Modern  conditions  make  it  necessary  to  have 
team  work  between  the  technical  and  the  experienced 
man.     In  order  to  establish  this  team  work  we  must 

get  out  of  our  heads  the  notion  that  the  man  with 
calloused  fingers  is  of  a  lower  order  of  humanity,  and 
that  his  ungrammatical  speech  places  him  outside  the 
holy  of  holies.  Each  must  recognize  the  value  of  the 
other  and  the  absolute  need  of  cooperation. 

The  great  doctrine  of  fitness  for  office  will  become  a 
popular  slogan,  for  it  is  a  simple  and  effective  measure 
by  which  we  can  determine  our  course  in  this  world, 
both  in  and  out  of  the  machine  shop.  It  is  for  the 

engineer  to  preach  this  doctrine  and  to  see  that  posi- 
tions are  filled  by  those  who  are  qualified  by  experience. 

Some  Final  Suggestions 

Realize  that  you  have  a  training  and  vitality  that  is 
of  great  value ;  that  a  right  attitude  toward  those  under 
and  over  will  win  in  the  long  run ;  that  cooperation  with 
a  cordial  and  appreciative  attitude  toward  everyone 
is  the  strongest   asset  you   can   have. 

Know  that  if  there  are  to  be  investigations  of  indus- 
tries they  must  be  conducted  by  industrialists,  not  by 

men  who  are  incompetent  to  manage  them.  Know  that 
it  is  a  crime  to  appoint  incompetent  investigators. 
Know  that  an  industry  has  a  vitality  the  same  as  a 
man,  and  that  its  life  can  be  destroyed  by  an  ignorant 
investigator  with  a  probe  poking  into  every  nerve  and 
muscle. 

Have  faith  in  the  honesty  of  the  other  fellow  and 
know  that  there  is  no  profession  that  has  a  monopoly 
of  honesty  and  square  dealing.  Crookedness  and  unfair 
competition  can  be  corrected  without  destroying  the 
industry.  The  barn  should  not  be  burned  down  to  kill 
the  rats. 

Know  that  the  disturbance  of  an  industry  produces 
a  great  economic  loss  to  each  worker  and  to  the  country 
at  large,  and  that  the  real  enemy  of  our  country  is  the 
incompetent  who  disturbs  the  worker,  either  by  im- 

pressing some  unnatural  order  of  work,  by  resorting  to 

the  "hire  and  fire"  plan  of  control,  or  any  of  the  other 
false  plans  that  are  not  in  keeping  with  the  human 
element.  Fitness  for  office  corrects  many  of  the  irregu- 

larities of  reward  or  distribution  of  the  fruits  of  labor. 

Must  Consider  the  Other  Fellow 

The  war  has  taught  all  of  us  who  are  not  too  dense 
to  receive  impressions,  that  we  must  consider  the  other 
fellow.  The  war  has  taught  us  that  we  must  exalt  the 
man,  rich  or  poor,  in  the  degree  in  which  he  meets 
the  demand,  and  each  one  must  render  service  in  some 
position  for  which  he  is  qualified  and   deserving. 

When  we  have  fully  grasped  that  this  country  is  one 
vast  machine  shop  that  must  be  intelligently  operated 
and  that  the  service  which  each  one  of  us  can  render 

will  be  in  proportion  to  our  comprehension  of  the  de- 
mand for  the  human  element,  we  will  become  energized 

by  a  dynamic  force  that  will  make  our  training  and 
experience  of  greatest  value  to  civilization  and  our- 

selves. Then  we  will  see  that  there  is  a  new  standard 
of  value;  a  new  desire  and  opportunity  for  each  to 
specialize  and  become  fit;  that  there  is  a  new  measure 
of  service  and  a  new  penalty  for  idleness,  incompetence, 
wastefulness,  and  interference  with  industrial  life. 
Then  we  shall  stand  firmly  for  all  those  things  that  the 
study  of  the  human  element  in  the  machine  shop  has 
shown  to  be  most  vital  to  our  success  as  individuals 
and  to  the  security  of  the  nation.  This  firm  stand, 
coupled  with  the  power  of  the  ballot,  makes  us  one  of 
the  most  important  factors  in  shaping  and  stabilizing 
our  new  civilisation. 
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IDEAS PRACTICAL  MEN 

A  Threading  Die  With  Top  Rake 
By  H.  W.  Woolums 

Some  time  ago  I  had  a  number  of  machine-steel  studs 
to  thread  1  in.  in  diameter,  14  threads,  5  in.  long,  the 
threads  having  to  be  smooth  and  to  close  limits.  I  tried 
several  sets  of  dies  without  success.  The  stock  would 
roll  up  on  the  die  and  tear  out  in  chunks  half  wa. 
around  the  stud.     I  tried  turning  the  stock  0.015  in 

TOP  RAKE  GROUND  ON  THREADING  DIE 

small,  and  also  tried  making  a  rough  and  finishing  cut 
with  the  die,  but  still  the  job  was  not  satisfactory. 

As  a  last  resort  I  ground  the  dies  as  shown  in  the 
sketch  so  they  would  have  a  shearing  cut  and  found 
that  my  trouble  was  over.  I  finished  the  job  in  good 
time,  making  but  one  cut  for  each  thread.  I  have  since 
used  dies  ground  the  same  way  for  threading  tubing 
with  excellent  results. 

Machine  for  Drilling  Chaser  Blanks 
By  J.   B.   Smith 

To  drill  and  counterbore  the  chaser  blanks  for  their 

self-opening  die  heads  the  Modern  Tool  Co.,  of  Erie, 
Penn.,  has  arranged  a  Natco  drill  in  the  manner  shown 
in  the  illustration. 

These  chaser  blanks  must  first  be  drilled  through 
and  then  counterbored  to  a  certain  depth  on  one  side. 
Five  chaser  blanks  at  a  time  are  placed  in  the  holders 
A  and  clamped  by  tightening  the  screws  B,  which  hold 
the  locking  blocks  C  in  position.  Five  of  these  holders 

are  provided,  so  that  at  least  one  will  always  be  avail- 
able for  filling  by  the  operator's  helper. 

The  holders  when  filled  are  slipped  into  position  D 
underneath  the  drill  guide  plate  E  and  held  against  a 

back  stop  by  raising  the  lever  F  when  it  is  ready  for 
drilling,  this  being  accomplished  by  the  five  spindles 
to  the  left. 

After  drilling,  the  holder  is  moved  to  the  right  into 
position  beneath  the  other  five  spindles  where  the  blanks 

TEX-SPINDLK    ilACHIiNL;    i'OK    DRILLING    AND 
COUNTERBORING    CHASER    BLANK.S 

are  counterbored  to  a  depth  determined  by  the  microm- 
eter adjustment  screw  G  at  the  right  of  the  machine.  At 

the  same  time  a  freshly  filled  holder  is  put  in  place  under 
the  drilling  spindles. 

The  special  arrangement  of  the  machine  for  this 
purpose  is  of  interest.  The  head  has  been  provided 
with  a  special  heavy  angle  plate  H,  on  which  a  set 
of  brass  bearing  sleeves  has  been  mounted  to  carry  the 

10  spindles.  In  operation  two  men  are  constantly  em- 
ployed on  \,he  machine,  one  operating  it  and  removing 

the  work  from  beneath  the  jig  plate,  and  the  other 
at  the  bench  removing  the  finished  pieces  and  filling 
the  holders  with  blanks. 

Machine  for  Grinding-in  Large  Cocks 
By  H.  J.  Ventner 

The  machine  shown  in  the  illustration  is  for  grinding- 
in  cocks,  and  was  built  by  the  Jarecki  Manufacturing 
Co.,  Erie,  Penn.,  for  its  own  use.  Different  sizes  of  the 
machine  have  been  built  to  accommodate  the  several 
sizes  of  cocks  which  they  manufacture.  The  one  shown 

has  four  spindles  and  is  for  grinding-in  3-in.  cocks,  but 
a  larger  size  has  been  built  and  also  a  smaller  size  which 
will  grind  six  cocks  at  the  same  time. 

The  motion  imparted  to  the  work  durisg  the  grind- 
ing-in process  is  the  same  as  that  used  for  grinding  in 
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the  valves  on  gas  engines.  The  machine  is  so  designed 
that  it  gives  nearly  a  complete  revolution  to  the  plug, 
which  at  the  moment  of  reversal  is  automatically  re- 

moved from  its  seat  for  an  instant,  to  prevent  the  grind- 
ing material  from  cutting  grooves,  being  replaced  for 

the  remainder  of  the  return  stroke. 
The  illustration  shows  the  machine  just  being  filled 

for  starting  the  operation  on  a  set  of  cocks.  In  mount- 
ing the  work  in  the  machine,  trunnions,  one  of  which  is 

shown  at  A,  are  screwed  into  the  ends  of  the  cocks,  and 
they  are  hung  in  the  bearings  B.  When  the  cock  is 
turned  over  to  the  left  the  square  head  of  the  plug  will 
fit  into  the  jaws  C  on  the  end  of  the  operating  shaft. 

The  center  on  the  small  end  of  the  plug  is  held  on 

generate  the  racks.  The  big  advantage  of  our  method 
is  that  once  properly  started  the  machine  needs  no 
further  attention  until  the  rack  is  completely  finished. 
There  is  no  feeding  dovra  of  the  tool  by  hand  for  each 

GRINDING-IN  MACHINE   FOR  PLUG  COCKS 

a  center  point  on  the  bar  D,  and  a  center  point  inside 
the  jaws  insures  the  proper  locating  of  the  large  end. 
The  bar  D  may  be  adjusted  so  that  the  center  fits  snugly 
into  the  center  hole  in  the  plug  by  loosening  the  hand 
nut  E,  which  permits  the  bar  to  be  shifted  in  or  out 
as  desired. 

The  reciprocating  motion  is  imparted  to  the  operat- 
ing shaft  by  means  of  the  gear-segment  F  at  the  rear 

of  the  machine,  there  being  one  of  these  for  each  shaft, 
and  a  reciprocating  motion  is  imparted  to  them  by 

means  of  a  connecting-rod  from  a  crankpin  on  the  belt- 
driven  pulley  G.  This  gives  sufficient  stroke  to  the  seg- 

ment to  rotate  the  pinion  which  meshes  with  it  through 
a  nearly  complete  turn  in  either  direction. 

The  withdrawal  of  the  cock  body  at  the  instant  of  re- 
versal is  accomplished  by*  a  small  device  underneath  the 

machine  which  pulls  back  the  bearings  B  about  i  in. 
The  bearings  B  are  in  the  top  end  of  a  lever  which 

is  pivoted  on  the  frame  of  the  machine,  and  to  the  lower 
end  of  this  lever  is  attached  a  weighted  cord  H  which 

serves  to  hold  the  cock  body  up  to  the  work.  By  chang- 
ing the  weight  on  the  cord  the  amount  of  pressure  ap- 

plied can  be  varied  to  suit  different  conditions. 

Generating  Racks  in  a  Shaping  Machine 
By  E.  A.  Thanton 

Generally  when  cutting  racks  on  a  shaping  machine 
it  is  customary  to  use  a  single-point  tool  of  the  proper 
shape,  feed  it  down  to  full  depth  and;  after  elevating 
the  tool,  feed  the  table  along  the  proper  distance  for  the 
next  tooth.  Having  a  large  number  of  racks  to  cut  we 
have  rigged  up  our  Smith  &  Mills  shaping  machine  to 

A   RACK-GENERATING   ATTACHMENT 

tooth   nor  any   indexing   or  spacing   device   to   operate 
each  time  a  tooth  is  finished. 

On  the  table  of  the  shaping  machine  a  table  like  that 
of  a  milling  machine  is  bolted  as  shown.  This  table  is 

connected  to  the  shaping-machine  feed  so  as  to  feed 
along  continuously  while  the  cutter  A  is  operating  on 
the  rack  B.  The  feed  connecting-rod  C  operates  a  gear 
and  worm  mechanism  so  that  the  cutter  A,  which  is 
like  the  cutter  of  a  Fellows  gear  shaping  machine,  ro- 

tates in  unison  with  the  feeding  along  the  rack.  In 
starting  the  cutter  is  first  fed  down  to  depth  on  the  first 
tooth  of  the  rack,  then  the  feeds  for  the  table  and  cutter 
are  thrown  in  and  the  rack  teeth  are  generated  auto- 

matically until  a  stop  throws  out  the  feed.  In  order  to 
insure  the  feeds  for  the  cutter  and  the  work  operating 
in  unison  the  two  are  geared  together  and  both  are  op- 

erated by  means  of  the  connecting-rod  C.  The  rod  D 
is  the  table  feed  rod  and  is  not  used  in  this  work. 

Cutting  Round  Corners  on  Car- 
Journal  Brasses 

By  J.  Wright 

Most  journal  bearings  require  a  round  corner  to  be 
cut  on  the  babbitt  lining  to  meet  the  fillet  on  the  journal 

of  the  car  axle.  In  the  Wilson  Ave.  shops  of  the  North- 
western Elevated  System  of  Chicago  a  device  has  been 

rigged  up  as  shown  in  the  illustration  for  cutting  this 
round  corner  by  using  a  drilling  machine. 

The  brass  is  clamped  in  an  upright  position  on  the 
mandrel  A  by  means  of  the  clamp  B  surrounding  it. 
A  special  head  carrying  three  fly  cutters  has  been  fitted 
into  the  drilling-machine  spindle  with  an  extension  ar- 
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bor  end  which  gives  it  a  bearing  in  the  work-holding 
mandrel.  The  fly  cutters  C  have  a  round  contour  to 
take  off  the  corner,  and  at  the  same  time  extend  far 
enough  outside  of  this  corner  so  that  they  will  serve  to 

CORNER-ROUNDING    DEVICE    FOR    CAK-JOURNAL 
BRASSES 

face  off  the  ends  of  the  bearing  at  the  same  time.  Ad- 
justment of  these  cutters  is  accomplished  by  means  of 

the  individual  clamping  screws  D  on  each  cutter. 

conical  surface  is  made  15  deg.  It  is  this  conical  sur- 
face that  is  ground. 

The  bushing  C  is  made  to  correspond  to  the  angle 
of  the  sleeve,  has  a  hole  to  fit  the  shank  of  the  mill  to 
be  used  and  is  split  so  that  there  will  be  no  resistance 
to  its  closing  on  the  shank  of  the  mill. 

I  have  found  this  chuck  to  be  entirely  satisfactory  in 
respect  to  its  holding  power. 

A  Good  Way  to  Make  Straps 
By  S.  L.  St.  John 

On  page  118  of  the  American  Machinist  M.  L.  Lowrey 
shows  a  strap  which  he  considers  an  efficient  and  time- 
saving  appliance,  an  opinion  with  which  I  can  cheer- 

fully concur  as  I  have  been  using  such  straps  for  10 

years. A  further  improvement  that  I  have  incorporated  in 
these  straps  is  to  forge  the  strap  so  that  the  material 
at  the  bend  is  wide  enough  to  stand  a  4-in.  tapped  hole. 
A  hexagon-head  capscrew,  the  head  of  which  has  been 
flatted  off  to  provide  a  good  bearing  surface,  is  screwed 

IMPROVEMENT    IN    STRAPS 

into  this  hole,  as  shown  in  the  sketch,  and  relieves  the 
workman  of  the  necessity  for  hunting  up  odd  pieces  of 
scrap  material  to  serve  as  blocking. 

Chuck  for  Holding  End  Mills 
By  p.  DeCourcelles 

In  making  some  dies  for  Bakelite  products  recently 
I  had  trouble  by  reason  of  endwise  movement  of  the 
mills  and  cutters  used  which  had  parallel  shanks  and 

were  held  in  a  spring  collet.  To  overcome  the  dif- 
ficulty I  made  the  chuck  here  shown. 

The  chuck  consists  of  three  principal  parts ;  the  shank 

A  being  made  of  machine  steel,  which  is  afterward  pack- 

A  CHUCK  P'OR  HOLDING  END  MILLS 

hardened  and  ground;  the  sleeve  B,  and  the  split  bush- 
ing C,  both  of  which  are  of  tool  steel  carefully  hardened 

and  ground. 

The  sleeve  is  made  hexagonal  on  the  outside  to  fit  a 
wrench.     It  is  threaded  to  the  shank  and  the  interior 

Saving  Machine  Work  in  the  Foundry 
By  M.  E.  Duggan 

The  other  day  I  saw  a  man  at  work  in  ine  machine 
shop  drilling  46  holes  in  a  large  furnace  door  and  a 
like  number  of  holes  in  the  anchor  ribs,  which  are  cast 
pieces  drilled  and  fastened  with  bolts  to  the  inside  of 
the  furnace  door  to  hold  the  fire  bricks  in  place. 

The  joint  face  of  the  anchor  ribs  was  made  straight 
— for  what  reason  I  do  not  know,  except  perhaps  to 

TWO  M^AYS  OF  BUILDING  UP  A  FURNACE  DOOR 
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make  more  work  fot  the  machinist.  The  job  is  shown 
at  A  in  the  illustration. 

The  man  on  the  job  was  a  machinist  and  the  drilling 
machine  a  large  radial.  The  job  required,  say,  from 
15  to  25  hours.  A  few  hours  one  way  or  the  other 
makes  little  difference,  however. 

All  this  work  in  the  machine  shop  could  be  saved  and 
the  job  done  right  in  the  foundry.  Cast  the  stud  bolts 
in  the  anchor  ribs  and  make  a  clearance  on  the  joint 
face  as  at  B.  Cast  the  holes  in  the  door  and  the  parts 
can  be  assembled  just  as  they  come  from  the  foundry. 

A  still  cheaper  way  would  be  to  send  the  fire  bricks 
along  with  the  pattern  to  the  foundry  and  the  molder 
will  ram  the  pattern  in  the  usual  manner,  withdraw  it, 
place  the  fire  bricks  in  the  mold,  pour  the  casting  and 
return  to  you  a  door  all  lined  with  fire  bricks  and  ready 
to  put  in  place  on  the  furnace. 

Points  for  Spot  Welding 
By  a.  a.  Karcher 

The  form  of  spot-welding  points  shown  in  Fig.  1  has 
been  developed  by  the  Challenge  Machinery  Co.,  Grand 
Rapids,  Mich.,  with  gratifying  results.  Fig.  2  shows  a 
typical  weld  and  indicates  the  neatness,  slight  discolora- 

tion of  the  metal  and  entire  freedom  from  flash  either 
on  the  outside  or  between  the  parts.  In  one  view  the 
discolorations    give    an    erroneous    impression    of    the 

FIG.   1.      FORM   OF   POINTS    FOR   .SPOT  WELDING 

existence  of  bosses  on  the  face  of  the  metal,  which  is 
actually  flat  except  for  the  depressions  at  the  points  of 
the  welds. 

The  shape  of  the  points  would  lead  one  to  expect 

that  the  small  projections  would  require  a  lot  of  atten- 
tion to  keep  them  in  shape.  Experience  shows,  however, 

that  this  is  not  the  case,  as  the  points  actually  lengthen 
slightly  and  occasionally  have  to  be  filed  down. 
Even  when  a  weld   is  made  close  to  the  edge  the 

FIG.    2. SPOT    WELD    SHOWING    SLIGHT    DISCOLORATION 
AND  FREEDOM   FRO.M   FL.\SH 

operation  is  quicker  and  consumes  less  current.  A  little 
practice  in  determining  the  correct  amount  of  current 
to  use  is  all  there  is  to  learn  in  handling  these  points. 

Changing  a  Simple  Lathe  Into  a 

Compound-Geared  Lathe 
By  Nelson  Atterberg 

The  illustration  shows  the  modification  of  a  simple- 
geared  lathe  so  that  it  was  capable  of  cutting  a  double- 
threaded  worm  with  a  lead  of  0.900  in.  Special  studs 
had  to  be  made  at  F,  G  and  H  to  give  the  required  dis- 

tances between  centers. 
In  this  instance  two  similar  sets  of  gearing  were 

available,  ranging  from  20  to  96  teeth  by  intervals  of 
four.  The  lead  screw  had  six  threads  to  the  inch  and 

calculation  showed  that  with  a  54-tooth  gear  on  stud  F, 
a  20-tooth  gear  at  E  and  a  2 :  1  reduction  on  the  quad- 

rant (B  and  C)  the  desired  result  would  be  obtained. 
When  this  was  tried  it  was  found  that  centers  G  and  E 
were  so  far  apart  that  the  gears  would  not  mesh. 

Stud  H  was  added  and  40-tooth  gears  mounted  on  H 
and  E.  Then  72-tooth  gears  on  F  and  G  with  a  3 :  1 
leduction  on  the  quadrant  completed  the  combination. 

COMPOUNDING  A  SIMPLE-GEARED   LATHE 
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JUST  to  sho
w  in  detail 

the  duties  of  one  sec- 

tion we  give  in  the 

following  an  outline  of  the 

requirements  for  the  in- 
spection of  time  fuses: 

1.  Installation  of  Inspec- 
tion System,  (a)  Hiring  of 

competent  help;  (b)  han- 
dling office  and  shop  routine 

and  records;  (c)  enforcing 
and  maintaining  an  ade- 

quate inspection  system  by 
the  contractor;  (d)  coopera- 

tion with  contractor  to  ob- 
tain results  consistent  with 

Ordnance  Office  drawings 
and  specifications  at  lowest 
possible  cost  and  with  no 
loss  of  time. 

2.  Inspection  proper,  (a) 
Proper  care  and  responsi- 

bility for  the  checking  of 
all  gages  and  measuring  in- 

struments; (b)  sequence  of 
gaging  operations  to  en- 

able desired  results  to  be 

accomplished  without  inter- 
fering with  production ; 

(c)  shop-control  inspection 
(inspection  at  each  battery 
of  machines  to  prevent  ac- 

cumulation of  poor  and 
faulty  work). 

3.  Technical  liabilities 
(general),    (a)  Familiarity 
with  testing  of  material  to 
destruction  to  determine 

■elastic      limit,      elongation, 
ttc,  and  to  calculate  modulus  of  elasticity,  plotting  of 
curves,  etc.;  (b)  proper  use  of  laboratory  (recording 
and  measuring  machines  and  instruments,  such  as  ten- 

sile and  compression  test  machines,  endurance-testing 
machines,  extensometer,  planiraeter,  etc.)  ;  (c)  metallurgical 
understanding  of  metals  to  determine  reasons  for  various 
types  of  fractures  and  flaws;  (d)  general  book  knowledge 
of  higher  mathematics  and  graphical  problems  as  applied 
to  shop  use. 

4.  Technical  ordnance  knowledge,  (a)  Clear  understand- 
ing of  the  requirements  necessary  to  produce  proper  func- 

tioning fuses;  (b)  ability  to  locate  and  correct  rejected  lots 
to  insure  their  passing  a  retest  to  prevent  final  rejection ; 
(c)  static,  laboratory  tests  to  determine  rate  of  burning 
of  elements,  familiarity  with  the  reasons  for  incorrect,  slow 
or  fast  burning;  (d)  proper  understanding  of  the  relation 
between  the  permitted  time  dispersion  and  the  actual  burn- 

ing of  timing  elements;  (e)  the  use  of  hand  fuse  setters — 
ability  to  set  fuse  and  check  error  in  graduations  or  other 
errors  in  contractor's  workmanship. 

The  work  of  the  Motor  and  Carriage  Branch  of  the 
Inspection  Division  is  quite  varied  and  includes  22  types 

How  Ordnance  is  Inspected— III 
iJY  FRED  H.  COLVIN 

After  the  explosion  at  Morgan  extensive  investigations 
were  made  into  the  value  of  damaged  shell  with  a  view 
to  determine  when  it  would  pay  to  reclaim  and  when 
to  scrap  the  shell.  With  scrap  values  of  steel  at  $29 
a  ton,  lead  6.5c.,  copper  18c.  and  brass  lie.  a  pound 

the  75-mm.  shell  is  worth  approximately  16c.  a^  scrap 
as  against  $3.50  for  a  completed  shell.  This  varies  for 

different  sizes,  the  240-wim.  shell  costing  $61.50  with 
a  salvage  value  of  only  $5.50.  These  figures  show 
how  much  work  can  be  profitably  spent  on  each  shell. 
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FIC;.  1.     INSPECTING  RING  AND  PROFIL.E  GAGES 

of  gun  carriages,  six  types 
of  artillery  tractors,  four 

types  of  tanks,  twelve 
kinds  of  motor  equipment 

and  a  goodly  list  of 

miscellaneous  artillery  ve- 
hicles. The  work  of  this 

branch  has  been  made 

particularly  difficult  for 
several  reasons,  for  in 
order  to  properly  inspect 
such  a  complicated  piece 
of  mechanism  as  a  gun 

carriage  it  is  necessary 

not  only  to  check  care- 
fully all  the  measure- 

ments but  the  inspector 
must  have  a  knowledge  of 

machine  tools  and  of  ma- 
chinery building,  and  be 

conversant  with  steel 

and  bronze  castings,  steel 

forgings,  p  r  e  s  s  e  d-steel 
and  riveting  work.  1 1 

should  further  be  remem- 
bered in  order  to  thor- 

oughly appreciate  the 
task  confronting  the  in- 

spector of  artillery  car- 
riages that  very  few  of 

the  present  mounts  have 

ever  been  produced  in 

quantity.  In  other  words 
their  manufacture  had  never  been  carried  on  under  a 

production  schedule.  The  emergency  of  the  situation 
did  not  allow  a  model  of  these  different  types  to  be  built 
and  thoroughly  tested,  which  made  it  necessary  to  start 

manufacture  and  to  make  numerous  changes  to  over- 
come defects  developed  during  manufacture  and  test. 

The  more  or  less  experimental  nature  of  the  product 

and  the  absence  of  authentic  drawings  and  specifica- 
tions made  it  necessary  to  depend  to  a  large  extent  upon 

the  judgment  of  the  individual  inspector  in  many  cases. 
In  spite  of  the  handicaps  the  finished  vehicles  have 

functioned  without  developing  more  than  minor  defects, 

which  speaks  volumes  for  the  technical  ability,  charac- 
ter and  devotion  to  the  work  of  the  officers  of  this 

branch.  It  is  of  interest  to  note  that  the  value  of  the 

material  which  had  been  inspected  and  accepted  by  this 
branch  up  to  the  end  of  the  last  fiscal  year  amounted 

to  approximately  $65,000,000.  This  volume  of  inspec- 
tion was  handled  with  a  force  of  never  more  than  12 
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commissioned  officers  in  the  Washington  office  and  ap- 
proximately 140  commissioned  officers  in  the  field. 

The  Trench-Warfare  Section  handles  trench  mortars 
from  3  to  11  in.  in  diameter  and  their  ammunition. 

The  3-in.  trench  mortar  is  used  to  a  large  extent  in 
short-range  bombardments,  while  the  4-in.  trench- 
mortar  bomb  is  mostly  used  for  throwing  gas  into  the 

enemy's  lines.  Then  comes  the  6-in,  mortar,  the  240- 
mm.  mortar  and  the  11-in.,  which  is  a  rifle  having  a 
range  of  from  three  to  four  miles  and  carrying  nearly 
100  lb.  of  high  explosives.  Some  idea  of  the  rate  at 
which  the  3-in.  trench  mortar  bombs  were  being  made 
can  be  had  from  the  fact  that  one  factory  alone  turned 
out  over  30,000  a  day. 

Although  the  trench  mortar  has  been  facetiously  re- 
ferred to  as  a  piece  of  glorified  sewer  pipe  it  was 

nevertheless  one  of  the  most  important  pieces  of 
ordnance  in  trench  fighting,  and  while  it  is  not  highly 
finished  or  polished  it  must  have  a  smooth  bore  and 
the  bomb  must  have  an  even  smaller  tolerance  on  its 
bourrelet  than  a  75-mm.  shell.  This  is  because  its 
propelling  charge  is  comparatively  low  and  its  proper 
range  depends  upon  not  allowing  gas  to  escape  between 
the  mortar  and  the  bomb. 

Gas  Projectors 

The  Liven  gas  projector  is  a  simple  and  at  the  same 
time  interesting  piece  of  mechanism,  consisting  pri- 

marily of  a  heavy  baseplate  with  a  rounded  depression 
which  carries  the  rounded  end  of  a  seamless-drawn 
tube  about  9  in.  in  diameter.  The  baseplates  are  sunk 
in  the  ground  to  the  required  depth  so  that  the  gas 
projectors  will  be  practically  flush  with  the  ground.  The 
seamless-drawn  tubes  are  then  put  in  position,  inclined 
to  the  proper  angle  to  give  the  desired  range  and  the 
earth  filled  in  around  them.  These  are  set  in  long 
trenches  a  short  distance  apart  and  electrically  con- 

nected so  that  all  may  be  fired  simultaneously. 
In  this  way  several  hundred  or  several  thousand  of 

them  can  be  fired  at  the  same  time,  projecting  a  huge 

number  of  gas  shells  into  the  enemy's  lines  along  a 
wide  front.  The  gas  bombs  used  in  these  Liven  pro- 

jectors are  also  interesting  from  a  mechanical  point 
of  view.  They  are  made  up  of  sheet  metal  stamped 
in  halves  and  electrically  welded  their  whole  length  on 
both  sides.  This  requires  excellent  holding  devices  for 
bringing  the  two  edges  together  in  their  proper  posi- 

tion, and  a  heavy  current  is  also  necessary  to  weld 
the  whole  area  simultaneously,  as  the  length  of  the 
shell  is  28  in. 

The  difficulties  of  manufacture  also  increase  the 
task  of  inspection  which  is  constantly  presented  to  the 
officers  of  this  division.  In  addition  to  the  projectors, 
the'r  baseplates  and  bombs  it  is  also  necessary  to  pro- 

vide carriages  or  trucks  by  which  they  can  be  easily 
transported,  and  which  in  turn  require  many  in- 
spections. 

When  we  read  of  hand  grenades  being  used  as  freely 
as  they  were  we  do  not  stop  to  think  of  the  somewhat 
complicated  mechanism  necessary  to  make  them  effec- 

tive or  the  care  which  must  be  exercised  by  the  In- 
spection Division  of  Ordnance  to  insure  their  func- 

tioning at  the  proper  time.     They  are  comparatively 

small,  being  approximately  the  size  of  a  healthy  lemon, 
and  weigh  about  1  lb.  each,  but  they  require  great 
care  in  the  firing  mechanism,  and  as  we  were  making 
over  100,000  a  day,  the  amount  of  inspection  required 
can  be  imagined. 

It  must  also  be  remembered  that  there  are  several 
kinds  of  grenades  such  as  the  offensive,  defensive, 

incendiary  and  gas.  The  defensive'  grenade,  as  it  was 
originally  called,  is  the  metal  body  which  is  blowTi  into 
small  fragments  by  explosion  and  was  originally  made 
of  malleable  iron  but  is  now  being  manufactured  of  a 
good  grade  of  cast  iron. 

Grenades  and  Bombs 

Then  there  is  the  detonating  bomb,  with  a  paper 
cover,  which  does  its  damage  by  concussion  or  shell 
shock.  Gas  grenades  are  thin  sheet-metal  bodies  and 
are  closely  related  to  the  stink  pot  of  ancient  warfare, 
while  the  incendiary  grenades  contain  some  sort  of 
oily  filling  which  maintains  combustion  and  spreads 
the  flame  to  adjoining  objects.  There  is  also  the  Ther- 

mit grenade,  used  only  on  rare  occasions.  It  is  reserved 
for  destroying  cannon  and  similar  objects,  either  cap- 

tured or  belonging  to  ourselves,  which  it  is  desired  to 
put  out  of  commission  whenever  necessary.  One  of 
these  grenades  dropped  into  the  muzzle  of  a  gun  has 
the  effect  of  a  pound  of  iron  at  fusing  temperature, 
by  which  the  breech  block  of  the  gun  is  effectually 
welded  to  the  breech  thus  rendering  it  entirely  useless 
to  the  enemy. 

Although  the  grenade  seems  like  a  simple  piece  of 
mechanism  it  has  in  reality  quite  a  number  of  gaging 
points  that  must  be  carefully  looked  after.  The  head 
is  a  die  casting  which  screws  into  the  cast-iron  body 
and  is  not  a  particular  job  in  any  way.  The  handle 
must  be  held  against  accidental  release  and  is  held  in 
place  by  an  ordinary  spring  cotter.  The  end  of  this 
cotter  is  spread,  however,  so  as  to  require  a  definite 
pull  to  release  it,  and  this  must  be  very  carefully  done. 
The  soldier  must  know  about  how  strong  a  pull  will 
be  necessary  to  release  it  so  as  to  be  able  to  pull  the 
pin  rapidly  and  at  the  same  time  not  have  it  come  out 
unexpectedly  at  too  slight  a  pull.  The  spread  of  the 
cotter  pin  is  so  designed  as  to  pull  at  from  10  to  25 
lb.,  and  this  must  be  carefully  watched.  The  ring 
which  goes  through  the  eye  of  the  cotter  pin  must 
stand  a  40-lb.  pull  without  flattening,  as  there  must 
be  no  hesitation  or  uncertainty  when  it  becomes  neces- 

sary to  use  hand  grenades  in  actual  warfare. 

The  Instrument  Division 

There  must  be  free  play  of  the  striker  between  the 
wings  of  the  handle,  yet  the  striker  tolerance  is  only 
0.006  in.  The  striker  point  must  land  centrally  on  the 
primer  and  there  are  a  number  of  other  interesting 
points  which  must  be  carefully  looked  after.  When  we 
realize  that  in  one  plant  alone  these  grenades  were  being 
turned  out  at  the  rate  of  over  100  per  minute  we  can  get 
some  idea  of  the  number  of  inspections  necessary. 

The  Instrument  Division  handles  perhaps  the  greatest 
variety  of  manufactures,  including  optical  instruments, 
machine  tools  and  nail  kegs.  Emphasizing  the  last  item 
first,  it  is  interesting  to  note  that  between  May  1  and 
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Nov.  15,  257,000,000  packing  cases  were  passed  by 
them. 

It  was  a  most  difficult  division  to  handle,  owing  to  the 
wide  variety  of  the  work  and  the  difficulty  of  obtaining 
men  versed  in  the  different  branches  which  it  covered. 

The  division,  for  example,  handles  38  instruments  con- 
taining optics,  including  aiming  circles,  anti-aircraft 

sights,  spheroscopes,  range  finders  and  telescopes.  It 
was  also  responsible  for  143  different  kinds  of  fire- 
control  instruments,  such  commercial  and  special  mate- 

rial as  batteries,  binoculars,  chronographs,  optical  glass, 
speedometers,  thermometers,  watches  and  voltmeters. 
An  idea  of 
the  variety 
o  f  material 
handled  b  y 
this  division 
may  be  had 
by  noting 
that  their  list 
contained 
over  200 
anchors,  2  5 

spark  arrest- 
ers for  loco- 

motives, over 
1,000,000  dry 
batteries,  sev- 

eral thousand 
suits  of  body 
armor,  over 
3,000,000 
caps    for 

smoke-bomb  outfits,  drill  and  lathe  chucks,  over  400,- 
000,000  cartridge  clips,  35  power  cranes,  700,000  quires 
of  emery  cloth  and  paper,  over  15,000,000  rope  grom- 
mets,  over  8,000,000  helmets,  over  1,000.000  incandes- 

cent-lamp bulbs,  two  locomotives,  many  lathes  and 
milling  and  grinding  machines,  27,000  pairs  of  pliers, 
over  6,000,000  rivets,  over  300,000  screwdrivers,  3,000,- 
000  lb.  of  soap,  75,000  grindstones,  five  tractors,  3,000,- 
washers,  140,000  wrenches,  and  numerous  other  articles. 

The  Division  of  Instruments,  Machinery  and  Con- 
tainers had  a  difficult  task  on  account  of  their  great 

variety  of  products  and  because  many  of  the  articles 
were  new  to  our  manufacturers.  This  necessitated  a 
high  grade  of  inspector,  for  if  cordial  relationship  is 
to  be  permanently  maintained  between  the  manufacturer 
and  the  Ordnance  Department  and  the  rights  of  both 
protected  the  inspector  must  be  a  man  of  considerable 
diplomatic  ability. 

In  addition  he  must  have  sufficient  insight  of  the 
work  going  on  at  the  plant  in  order  to  provide  the 
weekly  progress  reports  on  which  projects  for  various 
materials  are  based.  He  must  be  able  to  supply  such 
lechnical  information,  often  condensed  into  a  telegram, 
s  will  enable  the  Inspection  Division  at  Washington 

to  render  immediate  decisions  or  to  lay  the  matter  be- 
fore the  Engineering  Division.  The  inspector  must  be 

a  man  of  versatile  attainments,  and  the  task  was  made 
much  greater  for  two  reasons: 

1.  Due  to  the  emergency  the  drawings  delivered  to 
the  manufacturer  were  in  many  cases  simply  tracings 
of  drawings  received  from  France.     The  difference  in 

FIG.  2.     THKEAD-DIAMETER  WORK 

shop  practice  in  the  two  countries  called  for  minor  but 
necessary  changes  in  details,  and  the  changing  to 
English  standard  sizes  of  drawn  stock,  threads,  etc., 
from  the  metric  sizes  called  for  a  great  deal  of  detailed 
correspondence  between  the  inspector  and  the  Wash- 

ington office. 
2.  In  many  cases  the  manufacturer  was  without  pre- 

vious experience  in  making  precision  instruments  and 
many  difficulties  arose  which  experienced  instrument 
makers  would  have  solved  as  a  matter  of  course.  For 
example,  two  of  the  most  intricate  instruments  were 
manufactured  by  a  firm  which  previously  made  street- 

car registers. 

The  specifi- 
cation.<i  for 
instrume  n  t  s 

have  called 
for  complete 

interchange  - 
ability  be- tween parts 
and  completed 
i  n  struments. 

This  necessi- 
tated the  use 

of  a  large 

number  of 

gages.  The 
gage-  making 
industry  was 
taxed  to  its 

capacity.  The 
delay  in  the 

making  of  gages  caused  considerable  delay  in  the  manu- 
facture of  instruments.  The  only  solution  for  this 

problem  was  to  endeavor  to  eliminate  a  large  number 
of  the  gages  required  by  the  Engineering  Division.  A 
study  of  the  problems  indicated  that  many  of  the  parts 
could  be  assembled  in  the  instrument  and  the  inter- 
changeability  factor  waived,  as  these  parts,  in  most 
cases,  functioned  in  groups  and  not  individually.  A 
careful  study  has  been  made  in  order  to  group  together 
essential  units,  and  interchangeability  has  been  ad- 

hered to  in  the  making  up  of  these  groups  of  parts, 
and  the  interchangeability  as  regards  the  components 
of  a  group  has  been  eliminated. 

As  a  result  of  this  policy  it  was  possible  to  take 
an  instrument  which  would  require  for  complete  inter- 

changeability the  gaging  of  as  many  as  200  different 
parts  and  have  it  made  sufficiently  interchangeable  by 
cutting  down  the  number  of  gaging  points  to  10,  thus 
eliminating  a  great  deal  of  gage  and  tool  work  and 
saving  a  corresponding  amount  of  labor  and  time. 

An  effort  has  been  made  throughout  all  the  work  on 
instruments  to  insure  the  components  being  made  up 
in  such  a  manner  as  will  secure  an  instrument  which 

will  function  in  every  way  and  come  within  the  toler- 
ances required.  By  using  preliminary  test  fixtures  to 

test  the  accuracy  of  group  assemblies,  and  by  final 
test  fixtures  which  test  the  functioning  of  the  instru- 

ment, very  satisfactory  results  as  regards  functioning 
and  accuracy  of  instruments,  were  obtained.  The  test 
fixtures  made  up  for  these  uses  were  simple  devices 
which  would  in  the  case  of  sights  perform  the  func- 
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tion  of  a  dummy  trunnion  or  dummy  gun  mount,  and 
the  operating  of  the  instrument  or  sight  in  this  fixture 
would  correspond  to  the  operation  or  actual  work  for 
which  the  instrument  or  sight  was  marie.  In  order  to 

minimi:?e  the  repetition  of  difficulties  or  errors  on  in- 
strument work  an  effort  was  made  by  this  branch  to 

coordinate  all  past  and  present  work.  This  was  done 
by  inspection  supervisors,  who  were  selected  for  their 
special  skill  and  knowledge  of  instruments.  From  time 
to  time  instructions  and  sketches,  inspection  manuals, 
etc.,  were  issued  by  this  office  to  resident  inspectors. 

It  was  the  aim  to  assist  the  contractor  in  every  pos- 
sible way.  To  that  end  the  supervisor  would  visit 

the  contractor  as  soon  as  the  contract  was  given  him. 
He  would  immediately  begin  to  coordinate  all  efforts 
in  order  to  obtain  quick  delivery  of  instruments.  The 
supervisors  assisted  the  contractor  in  securing  the 
proper  drawings,  gages,  test  fixtures  and  materials.  In 
this  way  the  product  of  a  contractor  who  had  been 
working  on  one  type  of  instruments  was  reviewed  in 
an  effort  to  obtain  his  experience  and  advice  in  aiding 
a  new  contractor.  The  shop  practice  and  methods  of 
the  experienced  instrument  maker  were  given,  at  least 
in  part,  to  the  new  contractor  in  order  to  eliminate 
delay. 

Consultations  Necessary 

It  was  found  that  by  acquainting  a  new  contractor 

■with  the  actual  field  use  of  an  instrument  the  work 
progressed  in  a  much  more  satisfactory  manner.  By 
illustrating  and  explaining  the  field  use  and  the  results 
obtained  by  the  instrument  in  question  many  contrac- 

tors became  intensely  interested;  it  gave  the  work  a 
new  life  and  it  assured  the  earlier  delivery  of  much 
needed  instruments  for  the  army. 

This  method  of  having  the  supervisor  train  the 
local  inspector  and  the  contractor,  indicated  to  con- 

tractor, inspector  and  workman  just  what  features 
needed  to  be  given  particular  care  with  the  object  of 
obtaining  the  best  results  which  will  be  required  in 
the  field.  This  work  necessitated  consultation  with  both 
the  users  and  designers  of  the  instruments,  and  it  was 
an  important  factor  in  obtaining  quicker  results.  By 
beginning  as  early  as  possible  and  collecting  informa- 

tion in  regard  to  a  new  contract,  coordinating  it  with 

past  work  or,  if  entirely  new  work,  collecting  all  nec- 
essary information  on  the  instrument  as  regards  design 

and  field  use,  many  obstacles  that  would  otherwise 
cause  serious  delays  and  sometimes  complete  loss  of 
work  were  smoothed  out  and  production  obtained  with 
a  minimum  amount  of  effort.  It  must  be  remembered 

that  during  this  emergency  inexperienced  men  and  con- 
tractors were  compelled  to  go  into  production  of  very 

important  precision  instruments  on  which  little  design 
or  development  had  been  done.  It  was  the  endeavor  of 
this  division  to  get  the  contractor  started  on  produc- 

tion and  follow  the  work  very  closely  until  the  quantity 
production  stage  had  been  reached.  After  that  it  be- 

came a  comparatively  simple  inspection  matter  to  obtain 
a  product  of  high  standard. 

In  order  to  utilize  the  manufacturing  capacity  of 
the  country  to  the  best  advantage  it  was  necessary  in 
many  cases  to  purchase  the  optics  on  a  prime  contract 

from  one  firm  and  deliver  them  to  another,  which  made 
the  mechanical  parts  and  did  the  assembly.  This  led 
to  the  necessity  of  establishing  the  tolerances  sufficiently 
elastic  to  avoid  limiting  production  and  at  the  same  time 
so  rigorous  that  the  inspector  might  be  sure  that  all 
optics  passed  would  be  capable  of  assembly.  Otherwise 
difficulties  are  certain  to  arise  between  the  two  firms 
manufacturing  the  parts,  each  of  course  attributing  the 
trouble  to  the  other.  There  is  no  literature  dealing 
with  tolerances  in  such  cases  and  it  is  a  technical  prob- 

lem calling  for  an  extremely  close  balancing  of  decisions 
and  continual  adjustment. 

Difficulties  due  to  manufacturers  entering  upon  a 
new  field  of  work  without  previous  experience  were 
nowhere  more  apparent  than  in  the  case  of  optical  in- 

struments. All  the  experienced  men  in  this  line  of  work 
were,  when  the  war  broke  out,  employed  by  a  few  old 
firms.  Furthermore  trained  mechanics  in  instrument 
making  were  very  scarce  in  this  country,  those  that 
were  here  being  to  a  great  extent  enemy  aliens.  As  a 
result  new  firms  entering  this  field  at  the  request  of 
our  Government  had  great  difficulty  in  getting  suitable 
men,  and  yet  instruments  had  to  be  made. 

Scarcity  of  Instrument  Making  Mechanics 

In  many  cases  resident  inspectors,  as  a  result  of  their 
previous  technical  or  university  training,  were  able  to 
materially  help  the  manufacturer.  New  instruments 
developed  abroad  were  manufactured  and  it  wa,s  only 
with  the  greatest  difficulty  that  knowledge  of  service 
conditions  could  be  obtained  and  the  necessary  tests 
and  tolerances  devised  to  be  used  in  the  inspection  of 
the  instrument  in  question.  This  information  was  con- 

tinually collected  and  kept  in  the  Inspection  Manual  and 
forwarded  to  the  inspector  for  his  use.  Inspectors  at 
plants  where  optical  glass  was  manufactured  were 
charged  with  the  shipping  of  glass  to  all  manufac- 

turers and  were  obliged  to  solve  numerous  problems 
which  arose  because  of  a  number  of  developments  of 
entirely  new  technique. 

The  Testing  and  Inspection  of  Gages 

The  Inspection  Division  designated  the  Bureau  of 
Standards  as  the  authority  for  the  establishment  of  all 
dimensions  and  the  verification  of  all  master  gages 

used  by  the  department  in  the  inspection  of  war  mate- 
rial. Gages  not  immediately  required  for  field  use  are 

placed  in  storage  in  a  fireproof  building  to  be  shipped 
at  a  later  date;  salvaged,  if  need  be,  or  reclassified  for 
future  uses.  The  salvage  of  such  master  gages  as  have 
been  rendered  obsolete  by  the  revisions  of  component 

drawings  is  made  in  the  shop  at  the  Bureau  of  Stand- 
ards established  for  the  use  of  the  Inspection  Division. 

With  the  inspection,  salvage  and  shipment  being 
performed  by  the  Bureau  of  Standards  instead  of  by 
several  departments  that  might  be  located  at  widely 
separated  points  the  matter  of  placing  master  gages 
at  the  disposal  of  inspectors  at  manufacturing  plants 
is  greatly  facilitated.  Before  the  gage  shop  at  the 
Bureau  of  Standards  was  organized  difficulty  was  ex- 

perienced in  obtaining  gages  required  in  a  rush  to 
prevent  the  stoppage  of  production.  The  Bureau  of 
Standards  gage  shop  furnished  to  various  district  of- 
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fices  and  manufacturing  plants  such  inspection  gages 
as  concentricity  thread  gages  for  the  TNT  hole  and 
the  shell  nose,  and  serious  delays  in  the  shipment  of 
ammunition  was  thereby  prevented. 

The  test  of  master  gages  for  the  Inspection  Division 
were  made  by  the  Bureau  of  Standards  promptly  and 
without  delay  since  the  beginning  of  the  war  program 
for  the  production  of  munitions.  The  first  lot  of  muni- 

tion gages  on  account  of  the  Inspection  Division  was 
submitted  on  July  16,  1917.  Practically  all  of  the 
various  lots  of  gages  were  completed  and  shipped  within 
three  or  four  days  from  the  date  received.  In  many 
instances,  gages  were  received  and  tested  on  the  same 
day.  Up  to  Oct.  15,  1918, 
there  were  submitted  for 
test  at  the  Bureau  of 
Standards  in  Washington 
and  branch  laboratories  in 
New  York  City,  Cleveland 
and  Bridgeport  about  40,- 
000  gages,  of  which  about 
90  per  cent,  were  master 
gages,  the  remaining  10 
per  cent,  being  inspection 
and  working  gages.  Of 
these  master  gages  about 
60  per  cent,  could  be 
classified  as  plain  gages 
(plain  plug,  snap  and  ring 
gages) ;  about  20  per  cent., 
as  chamber  and  fixture 
gages,  and  about  20  per 
cent,    thread    gages.      The 

Gage  Section  at  the  Bureau  of  Standards  had  an  or- 
ganization of  about  100  men  for  testing  and  cer- 

tifying all  kinds  of  munition  gages.  The  apparatus 
is  available  for  all  classes  of  test,  from  precision-sizing 
blocks,  where  tests  are  sometimes  made  to  within  an 
accuracy  of  a  few  millionths  of  an  inch,  to  plain 
micrometer  calipers  for  measuring  plug  gages  requiring 
an  accuracy  of  about  a  few  ten  thousandths  of  an  inch. 
There  was  developed  and  constructed  at  the  Bureau  of 
Standards  many  special  machines  for  the  measurement 
of  thread,  profile,  end  standards  and  other  types  of 
gages.  The  general  arrangement  of  the  laboratory  for 
test  of  plain  and  profile  gages  was  shown  in  Fig.  1. 
The  report  department  handles  the  comparison  of  the 
results  of  test  with  the  drawings  and  specifications  of 
the  Engineering  Bureau  and  prepares  the  necessary 
reports  and  shipping  instructions  for  the  gages  tested. 
Fig.  2  shows  that  part  of  the  thread-gage  te.sting  lab- 

oratory where  diameter  measurements  are  made.  Then 
there  is  a  lead-testing  room  and  a  lantern  room  in  the 
thread-gage  laboratory. 

A  gage  salvage  and  manufacturing  shop  was  organ- 
ized at  the  Bureau  of  Standards  at  the  request  of  the 

Inspection  Division  about  May  15,  1918.  This  shop 
organization  was  formed  around  the  nucleus  consisting 
of  the  original  gage  shop,  started  by  the  Bureau  of 
Standards  for  the  purpose  of  manufacturing  its  appara- 

tus in  June,  1917.  The  shop  personnel  consisted  of 
about  50  men,  not  including  the  men  who  were  employed 
in  the  con.struction  of  the  gaging  apparatus  for  the 
Bureau  of  Standards  or  other  Government  departments. 
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FIG.  3.     A  CORNER  OF  THE  GAGE  SHOP 

Machine  tools,  equipment  and  supplies  were  purchased 
to  enable  the  present  salvage  and  manufacturing  shop 
to  employ  from  150  to  200  men.  Up  to  Oct.  1,  1918, 
about  1000  gages  were  salvaged  and  manufactured. 

Fig.  4  shows  a  corner  of  the  gage  salvage  and  manu- 
facturing shop. 

The  Bureau  of  Standards  is  recognized  as  the  legal 
authority  for  the  establishment  and  verification  of  all 
standards  and  other  standards  of  measurement,  and 
therefore  the  authenticity  of  gages  tested,  salvaged 
or  manufactured  is  above  question  by  any  Government 
department,  manufacturer  or  user  of  gages.  This,  to- 

gether with  the  excellent  records  which  the  Gage  Sec- 
tion of  the  Bureau  of 

Standards  established  for 

rendering  prompt  and  ef- 
ficient service,  has  greatly 

facilitated  the  entire  pro- 
gram. As  there  are  differ- 

ences of  opinion  regarding 
the  names  and  uses  of 

gages,  the  practice  of  the 
Inspection  Division  may  be 
of  interest.  The  inspection 
gages  are  those  handled  by 
the  Government  inspectors 
to  enable  them  to  determine 

whether  or  not  the  part  be- 
ing examined  is  within  the 

plus  or  minus  limits  that 
have  been  determined  as 
necessary.  Working  gages 

are  used  by  mechanics  who 
are  performing  operations  of  the  various  parts. 
Master  gages  are  those  furnished  by  the  Government 
to  the  different  Army  inspectors  of  ordnance  for 
reference  and  checking  purposes,  that  is  to  say  each 
set  of  inspection  gages  is  checked  approximately 
every  two  weeks  to  determine  whether  or  not  the  gages 
have  become  so  worn  as  to  be  unfit  for  further 

use.  Inasmuch  as  master  gages  are  used  only  for  ref- 
erence purposes  they  are  not  subjected  to  wear,  and 

unless  revision  is  made  in  the  component  drawing  they 
last  almost  indefinitely. 

The  Engineering  Division  has  laid  down  designs  for 
more  than  5000  different  styles  of  gages,  and  while  all 
of  these  types  are  not  in  present  use  the  existing 
number  is  large.  It  has  been  roughly  estimated  that 
more  than  75,000  master  gages  were  purchased  and, 
as  there  are  roughly  10  inspection  gages  to  each  master 
gage  this  would  therefore  make  750,000  inspection 

gages. In  the  matter  of  shells  it  is  estimated  that  an  in- 
spection gage  is  good  for  service  on  about  5000,  after 

which  it  becomes  so  worn  that  its  replacement  is  nec- 
essary. 

The  cost  of  the  gages  will  average  $40  each;  there- 
fore, showing  as  nearly  as  can  be  estimated  the  ex- 

penditure for  gages  alone  was  over  $32,000,000.  This 
cannot,  however,  be  stated  as  correct,  for  gages  were 
purchased  by  the  various  arsenals,  and  these  did  pass 
through  the  gage  branch  of  the  Inspection  Division. 
The  Frankford  Arsenal  alone  purchased  more  than  6000 
gages  on  its  own  account,  while  40,000  additional  head 
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space  gages  were  procured  for  use  overseas  on  one 
order. 

At  the  outbreak  of  war  many  munition  manufactur- 
ers had  to  learn  accuracy  when  they  began  manufactur- 
ing ordnance  material,  and  particularly  shells,  for  the 

Allies  in  1916.  It  is  revealing  no  secret  to  say  that 
one  of  the  largest  munition  manufacturers  was  obliged 
to  scrap  $18,000,000  of  shells  in  less  than  six  months 
because  of  the  lack  of  proper  gages  for  inspection. 

The  gage  branch  of  the  Inspection  Division  main- 
tained a  supervisor  in  each  of  the  13  inspection  districts, 

and  each  supervisor  had  his  individual  office  force  as  well 
as  gage  checkers.  The  gage  checkers  in  the  field  num- 

bered over  200. 

Educational  Branch 

The  great  demand  for  personnel  in  the  field  inspec- 
tion forces  made  it  necessary  to  organize  courses  for 

training  men  and  women  in  this  work.  Schools  were 
started  at  loading  plants,  at  arsenals  and  at  technical 
schools,  as  shown  in  the  following  list,  although  the 
last  three  were  discontinued  before  the  Educational 
Branch  as  such  was  organized: 

Loading  School  for  Inspectors  of  Artillery  and  Trench- 
Warfare  Ammunition. — T.  A.  Gillespie  Loading  Co.,  Mor- 

gan, N.  J. 
Shell-Loading  School. — The  du  Pont  Engineering  Co., 

Penniman,  Va. 
Fuse  and  Primer  Loading  School. — The  du  Pont  de 

Nemours  Co.,  Pompton  Lakes,  N.  J. 
Technological  School  for  Inspectors,  Chemists  and  Line- 

men.— The  du  Pont  Powder  Co.,  Carney's  Point,  N.  J. 
School  for  Gage  Checkers. — Bureau  of  Standards,  Wash- 

ington, D.  C. 
Box  Inspection  School. — Forest  Products  Laboratory, 

Hadison,  Wis. 
Small-Arms  Ammunition  Inspection  School. — Winchester 

Repeating  Arms  Co.,  New  Haven,  Conn. 
Army  Ordnance  School  for  Engineers  of  Tests. — Carnegie 

Institute  of  Technology,  Pittsburgh,  Penn. 
School  for  Instruction  of  Gun-Carriage  Inspectors. — 

Bethlehem  Steel  Co.,  Bethlehem,  Penn. 
School  for  Training  of  Civilian  Assistant. — Inspectors 

of  Cannon  and  Artillery  Ammunition  Steel,  Watervliet 
Arsenal,  Watervliet,  N.  Y. 

School  for  Small-Arms  Ammunition  Inspectors. — Frank- 
ford  Arsenal  and  various  plants. 

Student  Officers'  Training  Battalion. — Erie  Proving 
Ground,  Ohio. 

School  for  Ballistic  Engineers. — Hercules  Powder  Co., 
Kenvil,  N.  J. 

In  addition  to  the  military  training  at  the  recruiting 
grounds  the  officers  also  received  instructions  on  how 
to  test  guns  and  carriages ;  on  the  manufacture,  proper- 

ties and  tests  of  smokeless  powders  and  propelling 
charges;  on  timers,  projectiles,  shrapnel,  armor,  com- 

bination and  detonating  fuses,  high  explosives,  velocity 
instruments,  chronographs,  pressure  gages,  ballistics, 
sights  and  aiming  instruments,  construction  of  guns, 
star  gaging,  breech  and  recoil  mechanisms,  carriages 
and  their  stability,  theory  of  recoil,  factors  affecting 
the  energy  of  recoil  and  problems  on  energy  and  velocity 
relations.  These  were  taught  in  connection  with  the 
75-mm.  and  155-mm.  and  the  4.7  field  gun,  the  155-mm. 
and  240-mm.  howitzers,  trench  mortars  and  fuses,  drop 
bombs  and  grenades. 

Special  training  was  given  in  ballistic  testing  of  pro- 

pellant  powders,  together  with  an  understanding  of  thfe 
instruments  used  in  this  connection.  It  also  embraces  the 
different  steps  in  the  manufacture  of  gun  powder  and 
high  explosives,  which  includes  the  chemical  laboratory 
as  well  as  the  actual  manufacturing. 

The  training  of  men  to  inspect  high  explosives  was 
not  devoid  of  danger,  as  the  instruction  was  given  near 
the  large  loading  plants,  as  in  no  other  way  could  the 
practical  application  of  the  information  obtained  be  put 
to  the  test.  An  example  of  this  is  shown  at  the  school 
at  the  Morgan  plant,  this  being  blown  out  of  existence 
on  the  night  of  Oct.  4,  1918,  when  the  plant  was  de- 

stroyed. These  illustrations  of  the  methods  used  are 
largely  due  to  Major  Field  and  are  carefully  explained 
in  connection  with  that  branch. 

While  the  work  of  the  various  schools  necessarily  had 
considerable  similarity,  there  is  considerable  difference 
in  the  individuality  of  the  instructors  and  in  the  way  the 
courses  are  laid  out.  At  the  du  Pont  plant  in  Penni- 

man, Va.,  for  example,  the  four-weeks'  course  was 
divided  into  26  parts,  which  included  the  shell  and  its 
component,  the  different  varieties,  constituents,  func- 

tions and  methods  of  handling  powder,  the  handling  of 
shells  in  battle,  the  raw  materials  and  the  methods  of 
manufacturing  powder,  loading,  extrusion  process,  as- 

sembly, adapters  and  boosters,  fuses  and  primers,  pro- 
jectiles, nonfixed  ammunition,  artillery,  plant  layout, 

plant  organization.  Ordnance  department  organization, 
precautions  against  industrial  disease,  general  sanitary 
measures,  safety,  receiving  and  checking  material, 
specifications  and  instructions,  including  methods  of 
detecting  defects  and  dealing  with  operators,  specifica- 

tions and  instructions;  receiving,  accepting,  storing  and 
shipping  high  explosives;  shell  loading,  and  instructions 
to  inspectors.  This,  as  will  be  seen,  made  a  very  com- 

plete course,  and  one  that  cannot  fail  to  assist  men  of  the 

right  caliber. 

What  the  Courses  Include 

As  a  further  example  of  the  thorough  instruction 

given,  an  outline  of  the  courses  of  study  of  the  Techno- 
logical School  for  Inspectors,  Chemists  and  Linemen  at 

Carney's  Point,  N.  J.,  is  given.  It  includes  general  in- 
organic chemistry,  organic  chemistry,  aliphatic  com- 
pounds, aromatic  compounds,  chemistry  of  explosives, 

detonators,  physics,  drawing,  official  duties,  special 
topics  and  ethics.  The  laboratory  courses  included  the 

physical  and  chemical  properties  of  the  various  explo- 
sives, such  as  amatol,  ammonium  nitrate,  picric  acid, 

ammonium  picrate,  trinitrotoluene,  tetryl,  alcohol,  am- 
monium sulphate,  ether,  diphenylamine,  raw  cotton, 

picrocellulose,  smokeless  powder,  mixed  acids,  toluene, 
benzene,  black  powder,  nitro  starch,  mercury  fulminate, 
phenol,  tetranitroaniline,  ammonia  liquor  and  sodium 
nitrate.  This  course  included  instruction  in  actual  fac- 

tory methods,  which  were  shown  by  periodical  trips 
through  the  factory,  and  gave  an  exceptional  education 
in  this  kind  of  inspection. 
Another  interesting  school  was  located  at  Madison, 

Wis.,  for  training  box  inspectors  and  was  held  at  the 
Forest  Products  Laboratory.  The  course  included  an 
analysis  of  the  various  qualities  of  the  different  woods, 
wood  structures,  grain;  the  methods  of  grading  and 
measuring,  weights  for  air-dry  woods,  shrinkage  and 
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swelling,  warping,  shaking;  collapse  and  mechanical 

properties,  such  as  shearing  strength,  and  also  the  fac- 
tors that  aflfect  the  strength  of  wood  in  general;  the 

nail-holding  power  of  different  woods;  veneers,  factors 
affecting  the  strength  of  boxes,  and  deterioration  of 
lumber  in  storage.  There  was  also  a  course  in  shop 
work,  and  any  large  manufacturer  of  machinery  might 
well  pay  the  expenses  of  a  bright  young  man  in  his  ship- 

ping ciepartment  to  take  such  a  course,  as  it  would  prob- 
ably save  many  hundreds  of  dollars  not  only  in  boxes  and 

crates  themselves  but  in  the  avoidance  of  delivery  dam- 

aged machines  at  the  customer's  end  of  the  route. 
There  was  also  a  small-arms  ammunition-inspection 

school  at  the  plant  of  the  Winchester  Repeating  Arms 
Co.,  New  Haven,  this  being  thorough  in  all  its  details,  as 
well  as  very  necessary,  as  the  inspection  of  cartridges, 
especially  for  machine  guns  for  use  in  airplanes,  is  an 
important  and  delicate  job.  These  outlines  give  but  a 
faint  idea  of  the  care  taken  to  train  men  for  various 
kinds  of  inspection  work,  and  one  cannot  but  admire  the 
energy  and  the  perseverance  which  made  it  possible 
to  organize  and  maintain  such  schools  in  the  face  of 
many  difficulties  and  in  the  comparatively  short  time  we 
were  engaged  in  the  war.  Those  who  are  responsible 
for  the  Educational  Branch  deserve  great  credit  for  the 
work  they  were  able  to  accomplish. 

Colonel  Thompson  Has  Been  Awarded 
;  [Distinguished  Service  Medal 

Col.  John  T.  Thompson,  U.  S.  Army,  who  during  the 
war  and  before  his  retirement  held  the  rank  of 

Brigadier-General,  has  been  awarded  the  D.  S.  M.  for 
exceptionally  meritorious  and  conspicuous  service.  As 
chief  of  the  Small  Arms  Division  of  the  office  of  the 
Chief  of  Ordnance,  he  was  charged  with  the  design 
and  production  of  all  small  arms  and  ammunition  sup- 

plied to  the  U.  S.  Army.  The  results  he  achieved  were 
of  such  signal  success  that  serviceable  rifles  and  ample 
ammunition  were  at  all  times  available  for  all  troops 

ready  to  receive  and  use  them.  Colonel  Thompson's 
permanent  address  is  the  Metropolitan  Club,  New  York 
City. 

Brig.-Gen.  George  W.  Burr  Succeeds 
Maj.-Gen.  George  W.  Goethals 

Brig.-Gen.  George  W.  Burr  assumes  his  duties  as 
Assistant  Chief  of  Staff  and  Director  of  Purchase, 
Storage  and  Traffic,  to  succeed  Maj.-Gen.  George  W. 
Goethals,   retired,   who  has   returned   to  civil   life. 
General  Burr  is  a  Missourian  and  a  graduate  of  a 

military  academy.  He  served  in  the  field  artillery  for 
a  short  time,  and  then  received  a  permanent  appoint- 

ment in  the  Ordnance  Department  in  January,  1893. 
The  tours  of  duty  included  the  arsenals  at  Rock  Island, 
Watervliet,  Augusta  and  Manila,  during  which  time 
he  was  actively  connected  with  the  design,  manufac- 

ture and  issue  of  all  types  of  light  and  heavy  ordnance 
equipment.  When  war  was  declared  he  was  Command- 

ing Officer  of  the  Rock  Island  Arsenal,  which  command 
he  held  for  six  years,  and  as  this  post  was  the  largest 
in  the  United   States   for   the   manufacture  and    issue 

of  ordnance  material,  he  was  during  the  following  10 
months  closely  identified  with  the  initial  equipment  of 
the  United  States  forces. 

In.  February,  1918,  General  Burr  was  ordered  to  the 
A.  E.  F.  as  Chief  Ordnance  Officer  for  England.  He 
represented  the  Ordnance  Department  in  large  pur- 

chases from  the  British  Government  of  heavy  artillery 
and  other  supplies.  This  work  necessitated  going  to 
the  front  to  inspect  various  activities  at  supply  depots, 
etc.,  and  also  to  the  larger  manufacturing  plants  in 
England  and  Scotland  to  make  a  study  of  their  methods 
and  capacities. 

In  October,  1918,  he  was  ordered  back  to  the  United 
States  and  assigned  as  head  of  the  Engineering  Divi- 

sion of  the  Ordnance  Department  in  Washington.  He 
served  in  this  capacity  until  December,  1918,  when  he 
was  detailed  for  duty  on  the  General  Staff  and  ap- 

pointed Assistant  Director  of  Purchase,  Storage  and 

Traffic.  General  Burr's  desgnation  as  Assistant  Chief  of 
Staff  took  effect  on  Mar.  1. 

Lieut.-Col.  A.  Perry  Osborn  Resumes 
Law  Practice 

Lieut.-Col.  A.  Perry  Osborn,  who  received  his  honor- 
able discharge  from  the  service  on  Dec.  31,  has  resumed 

the  practice  of  corporation  law  and  made  connections 
with  the  firm  of  Beekman,  Menken  &  Griscom,  with 
offices  at  52  William  St.,  New  York.  Colonel  Osborn 
was  commissioned  Captain  in  the  Ordnance  Reserve 
Corps,  May  29,  1917,  and  called  to  active  duty  on  June 
28,  1917.  His  first  assignment  was  in  the  Finance 
Division,  and  he  was  then  transferred  to  the  office  of 
the  Assistant  Secretary  of  War  on  Jan.  2,  1918.  On 
Jan.  15,  he  was  promoted  from  Captain  to  Lieutenant- 
Colonel,  and  on  Mar.  17  sailed  from  this  country  for 
foreign  service,  which  continued  until  his  return  on 
Dec.  17,  1918.  Colonel  Osborn  was  recently  retained 
by  a  large  banking  firm  in  New  York  to  undertake  the 
settlement  of  a  business  dispute  in  Paris,  and  sailed  for 
France  during  the  early  part  of  February. 
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Capt.  James  W.  Dowling  has  left  the  service.  In 
civil  life  he  was  with  the  Harbison  Walker  Refractories 
Co.,  of  Pittsburgh,  Penn.,  as  sales  manager. 

*  *     * 

Capt.  Eugene  G.  Smith  has  left  the  service.  He  is 
a    graduate    of    Dartmouth,    and    before    entering    thi3 
service  was  engaged  in  the  practice  of  law  in  Boston. 

*  *     * 

Capt.  Warren  B.  Hood  has  been  discharged.  He  is 
a  mechanical  engineer  and  a  graduate  of  the  University 
of  Pennsylvania  and  was  formerly  with  the  Canadian 
Railway  at  Montreal. 

*  *     * 

Capt.  George  H.  Hall,  who  in  civil  life  was  employed 
by  the  Sprague  Electric  Works,  New  York,  has  been 
discharged.  He  is  a  mechanical  engineer  from  the 
University  of  Maine. 
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First  Lieut.  William  H.  Martin,  who  was  commis- 

sioned as  Second  Lieutenant  in  December,  1917,  has 
left  the  service.    He  is  a  graduate  of  Rutgers  University 
and  a  mechanical  engineer. 

*  *     * 

First  Lieut.  George  H.  Baker,  who  was  commissioned 

in  June,  1917,  and  was  recently  discharged,  is  a  gradu- 
ate of  Yale.     He  was  employed  by   Bonbright  &   Co., 

25  Nassau  St.,  New  York  City. 
*  *     « 

Maj.  William  T.  Hensley  has  left  the  service.  He 
was  commissioned  in  February,  1918,  and  in  civil  life 
was  a  consulting  engineer.  His  home  is  in  Indianapolis, 
Ind.,  and  he  is  a  graduate  of  Purdue. 

*  *     * 

Second  Lieut.  Chester  F.  Idema  has  been  discharged. 
Before  entering  the  service  he  was  with  the  Elliott 
Machine  Co.,  Grand  Rapids,  Mich.,  and  held  a  degree 
from  the  University  of  Michigan. 

4f        *        * 

Second  Lieut.  F.  A.  Chase  who  was  commissioned  in 
January,  1918,  has  been  discharged.  He  is  an  auditor 
and  was  employed  by  various  firms.  His  home  is  at 
2821  Eleventh  St.,  N.  W.,  Washington,  D.  C. 

First  Lieut.  Prentice  M.  Hatch,  who  is  an  electrical 
engineer,  and  a  graduate  of  Tufts  College,  has  been 
discharged  after  thirteen  months'  service.  Before  he 
was  commissioned  he  was  employed  by  Stone  &  Webster 
Co.,  147  Milk  St.,  Boston,  Mass. 

*  *     * 

Capt.  0.  Jacobson  who  has  been  recently  discharged 
from  the  service  is  a  graduate  of  Porsgrund,  Norway, 
and  is  a  mechanical  engineer.  Before  he  was  commis- 

sioned Captain  Jacobson  was  employed  by  the  Union 
Iron  Works,  San  Francisco,  Calif. 

*  *     * 

Capt.  Edwin  Leedon,  who  was  commissioned  in 
November,  1917,  has  been  discharged.  He  is  a  me- 

chanical engineering  graduate  of  the  University  of 
Pennsylvania.  He  was  formerly  employed  by  the 
Midvale  Steel  and  Ordnance  Co.,  Wilmington,  Del. 

*  »     * 

First  Lieut.  John  M.  Page  has  received  his  discharge. 
He  entered  the  service  as  Second  Lieutenant  in  Novem- 

ber, 1917.  He  is  a  civil  engineer  and  was  graduated 
from  Baltimore  Polytechnical  Institute.  He  was  for- 

merly employed  by  the  Virginia  Highway  Commission. 

Capt.  Arthur  Whitcraft,  who  has  been  on  duty  with 
the  Inspection  Division  at  various  stations,  has  been 
discharged.  Before  being  commissioned  he  was  em- 

ployed by  the  American  Manganese  Steel  Co.,  Chicago, 
Illinois. 

*  *     * 

George  E.  Harris,  for  the  past  year  First  Lieutenant, 
U.  S.  A.,  assigned  to  the  Bureau  of  Aircraft  Produc- 

tion, Finance  Department,  has  become  director  of  sales 
of  the  Hawkridge  Corporation  Co.,  303  Congress   St., 
Boston,  Mass. 

»     *     * 

Maj.  John  H.  DeVisser,  who  was  commissioned  in 
November,  1917,  has  been  discharged.  He  is  a  graduate 

of  the  University  of  Michigan  and  a  mechanical  engi- 
neer.    He   is   treasurer   of   the    Koon,    DeVisser   Co., 

Detroit,  Mich. 
*  *     * 

First  Lieut.  August  H.  Miller  was  discharged  after 

13  months'  service.  He  is  a  graduate  of  Massachusetts 
Institute  of  Technology  and  is  a  mechanical  engineer. 
He  was  formerly  employed  by  the  Norton  Grinder  Co., 
Worcester,  Mass. 

*  *     * 

First  Lieut.  Nathan  S.  Sharp  of  Waterloo,  Iowa,  has 

been  discharged.  He  is  a  textile  engineer  and  a  gradu- 
ate of  North  Carolina  University.  In  civil  life  he 

was  employed  by  the  Amoskeag  Manufacturing  Co., 
Manchester,  N.  H. 

*  *     * 

First  Lieut.  Furman  South,  Jr.,  who  was  recently 
discharged,  was  commissioned  in  September,  1917.  He 
is  a  graduate  of  Cornell  University  and  a  mechanical 
engineer.  He  was  formerly  employed  by  Carnegie  Steel 
Co.,  at  McKees  Rocks,  Penn. 

Capt.  H.  P.  Gant,  recently  discharged,  was  formerly 
a  partner  in  the  firm  of  Lewis,  Robinson  &  Gant,  Phila- 

delphia, Penn.  He  is  a  graduate  of  the  University  of 
Tennessee  and  an  electrical  engineer.  Captain  Gant  has 
been  on  duty  with  the  Supply  Division  since  entering 
the  service. 

*  *     *  • 
H.  P.  Pope,  until  recently  in  the  machine-tool  depart- 

ment of  the  Neville  Island  Ordnance  plant,  and  pre- 
viously with  the  Savage  Arms  Corporation.  Sharon, 

Penn.,  has  joined  the  Thomas  Spacing  Machine  Co., 
Pittsburgh,  Penn.,  in  charge  of  one  of  its  manufacturing 

departments. *  »     » 

George  W.  Hite,  for  10  years  a  member  of  the  sales- 
force  of  the  Pittsburgh  Iron  and  Steel  Foundries  Co., 
Pittsburgh,  who  relinquished  that  position  Aug.  1, 
1918,  to  enter  the  Ordnance  Production  Division  of  the 
War  Department  at  Washington,  has  retired  from  the 
Government  Service. 

*  »     * 

First  Lieut.  Paul  M.  Hart  has  been  discharged.  He 

is  a  graduate  of  the  University  of  Illinois  and  is  an 
electrical  engineer,  and  was  formerly  employed  by 

Illinois  Traction  Co.,  Peoria,  111.  Since  being  commis- 
sioned Lieutenant  Hart  has  been  on  duty  at  the  Aber- 

deen Proving  Ground. 
«     »     * 

Second  Lieut.  I.  Schultheis  was  discharged  recently. 

He  was  commissioned  in  January,  1918,  and  is  a  gradu- 
ate of  Cornell  University  and  a  mechanical  engineer. 

Before  entering  the  service  Lieutenant  Schultheis  was 

employed  by  the  American  Machine  and  Foundry  Co., 

Brooklyn,  N.  Y.  Since  being  commissioned  he  has  been 
on  duty  with  the  Inspection  Division. 
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SHOP  EQUIPMENT  NEWS Edited  by 

Stanley  M.  Banfietd, 

Blanchard  No.  10  Vertical  Surface 
Grinding  Machine 

The  Blanchard  Machine  Co.,  64  State  St.,  Cambridge, 
Mass.,  has  just  placed  on  the  market  the  new  No.  10 
vertical  surface  grinding  machine  shown  in  the  illus- 

tration. This  machine  is  made  in  either  motor  or  belt- 
driven  style  as  desired  and  has  a  range  of  work  up  to 
18  in.  in  diameter  and  6  in.  high  under  a  new  wheel. 
The  machine  is  intended  particularly  for  use  on  flat 
work  that  does  not  warrant  the  purchase  of  a  larger 
machine;  for  work  less  than  18  in.  in  diameter  which 
must  for  any  reason  be  ground  one  piece  at  a  time 
for  dies,  punches  and  other  small  tools  that  are  ground 
in  small  lots,  not  enough  pieces  of  the  same  height 
being  ground  at  one  time  to  utilize  a  machine  with 
a  larger  chuck;  and  for  surfacing  directly  from  the 
rough  forging  or  casting,  the  parts  of  small  jigs  and 
fixtures  preliminary  to  laying  out.  Surfaces  parallel 
or  at  right  angles  can  be  quickly  ground,  removing 
from  iV  to  i  in.  of  stock  if  necessary,  the  entire  oper- 

ation being  completed  with  great  rapidity  as  compared 
with  other  methods  of  handling  the  work. 

Fig.  1  shows  the  front  view  of  the  complete  machine. 
Fig.  2  a  close-up  view  showing  the  water  guards  closed, 
while  Fig.  3  is  a  diagrammatic  view  showing  the  water 
guards  in  open  and  closed  positions  and  illustrating  the 
method  of  operation. 

The  frame  is  said  to  be  unusually  massive  and  stiff, 
the  bed  being  of  box  form  cast  in  one  piece  and  webbed 
to  increase  the  stiffness.  The  column  and  wheel  head 
are  heavy,  giving  the  rigid  support  to  the  wheel  that 
is  essential  for  accurate  work  and  for  the  economical 
use  of  soft,  free-cutting  wheels.  The  column  bears  on 
the  ba.se  at  three  points  and  a  convenient  means  is 
provided  for  adjusting  the  spindle  square  with  the 
table.  Another  feature  of  the  three-point  suspension, 
which  it  is  claimed  to  be  found  on  Blanchard  machines 
only,  is  that  the  spindle  may  be  inclined  and  thus  produce 
concave  or  convex  work. 

The  spindle  is  made  from  a  .steel  forging  of  40 

to  ."jO  point  carbon  and  is  mounted  on  two  large  ball 
bearings  taking  both  thrust  and  radial  loads.  The 
main  bearing  next  to  the  wheel  has  11  balls  IJ  in.  in 

diameter.  A  spring  take-up  is  incorporated  which 
automatically  removes  all  backlash  and  compensates  for 
temperature  changes.  Both  bearings  are  lubricated 
with  oil,  which  is  retained  in  the  housings  and  posi- 

tively circulated  while  the  spindle  is  running,  a  gage, 
filling    opening    and    drain    being    provided    for    each 

FIG.  1.  BLANCHARD  NO.  10  SURFACE  GRINDING  MACHINE 
Capacities,  woik  up  to  18  in.  in  dia.  and  6  in.  high  under  a 

new  wheel :  work  table,  one-piece  steel  magnetic  chuck,  16  in.  in 
dia.  with  finely  divided  face,  suitable  for  all  sizes  of  work.  1 
in.  center  hole.  8i  in.  tapped  holes  for  securing  stops  or  fixtures. 
125  watts  required  :  wheel,  10  in.  in  dia..  4  in.  deep,  with  rim  1 
in.  tliick  :  wheel  speed,  belted  machine.  1800  r.p.m.,  direct  motor- 
driven  machine,  17  10  r.p.m.  ;  chuck  speeds,  four,  10,  17,  29  and  59 
r.p.m.  :  feed,  hand  or  power,  with  variations  in  the  power  feed 
from  0.0002  to  0.004  in.  per  revolution  of  the  chuck,  in  steps  of 
0.0002  in.  :  capacity  of  water  tank  in  base,  52  gal.  ;  pump,  sub- 

merged centrifugal  with  8-in.  runner  and  li-in.  discharge  pipe: 
connections  to  wheel  and  outside  nozzle,  3  in.  pipe  ;  floor  space 
of  direct  motor-diiven  machine,  6  ft.  5  in.  x  4  ft,  2  in.  ;  floor  space 
of  countershaft-driven  machine,  6  ft.  10  in.  x  4  ft.  2  in.  :  weight 
of  direct-driven  machine,  6000  lb.  ;  v-eight  of  countershaft-driven 
machine  and  equipment,  5800  pounds. 
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PIG.  2.     A  CLOSE-UP  VIEW  SHOWING  THE  WATER 
GUARDS    CLOSED 

bearing.  The  housings  themselves  are  of  such  form  as 
to  retain  the  oil  and  exclude  the  dirt  without  the  use 
of  stuffing  boxes,  felt  packings,  or  similar  devices.  All 
spindles,  whether  for  belt  or  motor-driven  machines, 
are  dynamically  balanced. 

On  the  direct  motor-driven  type  machine  a  10-hp., 
1740-r.p.m.  induction  motor  for  any  standard  alter- 

nating current  is  built  into  the  wheel  head,  the  motor 
being  mounted  directly  on  the  wheel  spindle,  which  also 
carries  a  multiblade  fan  for  forcing  air  upward  through 
the  motor  and  out  between  the  back  of  the  wheel  head 
and  column,  discharging  upward  at  the  top  of  the 
machine.  The  chuck  and  water  pump  are  separately 
driven  by  a  smaller  motor  at  the  rear  of  the  machine, 
the  two  motors  being  wired  to  stop  and  start  together. 
AH  wiring  and  electrical  connections  are  fully  inclosed 
but  accessible.  The  control  equipment  for  the  direct 
motor-driven  machine  comprises  a  hand  auto-starter 
with  no  voltage  release  and  overload  relays.  Either 
General  Electric  or  Westinghouse  motor  and  control 
can  be  furnished  as  desired. 

The  belt-driven  machine  has  an  8S-in.  pulley  on  the 
spindle,  which,  together  with  the  4-in.  double  belt,  is 
entirely  inclosed.  The  belt  passes  through  openings 
cored  in  the  column,  so  that  the  appearance  of  this 
machine  is  very  similar  to  the  one  illustrated.  Two 
ball-bearing  guide  pulleys  are  mounted  on  universal 
brackets  at  the  rear  of  the  column,  these  brackets  suit- 

ing belt  drives  from  either  a  floor  motor,  overhead 
motor  or  countershaft.  The  countershaft  is  equipped 
with  Hyatt  roller  bearings  and  one  of  the  guide  pulleys 
has  a  screw  adjustment  for  tightening  the  belt  while 
running,  this  being  available  for  any  one  of  the  three 
types  of  belt  drive. 

Both  hand  and  power  feeds  are  provided,  the  latter 

being  adjustable  from  0.0002  to  0.004  in.  per  revolu- 
tion of  the  chuck.  The  feed  is  said  to  be  very  accurate 

and  sensitive  to  the  slightest  motion  of  the  feed  hanH- 
wheel.  The  graduations  are  placed  on  a  large  ratchet 
wheel,  five  notches  or  about  i  in.  on  the  rim  of  the 
wheel  being  equivalent  to  a  movement  of  the  grinding 
wheel  of  0.0001  inch. 

The  chuck  is  one-piece,  steel,  magnetic,  made  from 
forgings  and  has  no  joints  in  the  working  face.  Narrow 
ring  poles  are  used,  and  it  is  claimed  these  hold  the 
smallest  work  securely.  The  face  is  of  steel  and  brass 
and  is  said  to  be  hard  enough  to  prevent  charging  with 

grit.  The  chuck  is  built  into  the  machine,  is  water- 
proof and  is  provided  with  tapped  holes  so  that  non- 

magnetic work  may  be  clamped  in  position.  The  chuck 
rotates  on  a  flat  large-diameter  bearing  and  is  held 
central  by  a  spindle.  The  bearing  surfaces  are  of  cast 
iron  scraped  to  a  fit  and  run  submerged  in  oil  to  insure 
lubrication. 

Chuck  bearings,  driving  mechanism  and  electrical 
connections  are  all  inclosed  in  a  casting  which  slides 
horizontally  on  the  base,  being  operated  by  a  pilot  wheel 
and  rack.  This  motion  is  not  u.sed  during  the  grinding 
operation  but  allows  the  chuck  to  be  moved  clear  of 
the  wheel  for  placing  and  removing  the  work.  The 
chuck  is  driven  from  a  horizontal  shaft  at  the  rear  of 

the  machine  connecting  the  chuck  speed-gear  box  and 
the  water  pump,  this  shaft  itself  being  driven  by 
means  of  a  belt  from  the  auxiliary  motor  in  the  case 
of  the  direct  motor-driven  type,  or  from  one  of  the  guide 
pulleys  for  the  spindle  belt  in  the  belted  type.  The 
gear  box  provides  four  geared  speeds,  any  one  of  which 
is  instantly  available  but  so  arranged  that  it  is  im- 

possible for  the  operator  to  engage  more  than  one  speed 
at  a  time.  Lubrication  is  by  splash,  and  a  gage  in- 

dicates the  oil  level  in  the  box.  The  splined  shaft  from 
the  chuck  carriage  slides  through  a  hollow  shaft  in 
the  gear  box  and  is  protected  against  dirt  and  water 
by  telescoping  covers.  It  connects  with  a  large  worm 
mounted  on  ball  bearings,  in  mesh  with  a  worm  gear 
at  the  lower  end  of  the  chuck  spindle.  The  worm  and 
worm,  gear  are  completely  inclosed  and  submerged  in 
oil,  a  gage  indicating  the  oil  level.  The  supply  of  oil 
is  automatically  replenished  from  the  oil  reservoir  of 
the  chuck  bearing. 

A  submerged  pump  supplies  water  through  separate 
pipes  to  the  inside  of  the  wheel  and  to  the  outside 
nozzle,  this  construction  allowing  the  work  to  be  flooded 
with  water,  while  at  the  same  time  the  water  inside 
of  the  wheel  is  forced  by  centrifugal  action  under  and 
through  the  wheel  face,  thus  absorbing  the  heat  as  fast 
as  it  is  generated.  It  is  stated  that  dies  and  other 
hardened  tools  can  be  ground  at  extremely  rapid  rates 
without  softening  the  edges  or  causing  surface  cracks. 
The  base  of  the  machine,  which  also  serves  as  the 
water  tank,  is  entirely  open  except  for  stiffening  webs, 
and  the  water  falls  directly  into  it  after  leaving  the 
work  on  the  chuck.  The  mud  and  sand  are  deposited  in 
the  base,  and  as  this  is  provided  with  a  slanting  front 
end  and  a  large  opening  closed  by  a  swinging  steel  door 

I 

FIG.  3.   A  DIAGRAMMATIC  SKETCH  SHOWING  THE 

METHOD  OF  OPERATION  OF  THE  WATER  GUARDS 
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it  is  very  easy  to  hoe  out  the  mud  into  pails  or  other 
receptacles.  A  suitable  hoe  is  part  of  the  machine  equip- 

ment, and  the  cleaning  can  be  done  while  the  machine 
is  in  operation.  The  slanting  end  of  the  base  is  very 
useful  in  that  it  allows  the  hoe  to  be  drawn  from  the 
back  corner  to  the  opening  at  the  front  without  at 
any  time  being  out  of  contact  with  the  bottom  or  side, 
and,  in  consequence,  allowing  part  of  the  mud  to  slip 
back  into  the  box.  Between  the  main  tank  and  the 
pump  tank  is  placed  a  removable  partition  over  which 
the  water  flows  on  its  way  to  the  pump. 

Heavy  enameled  steel  guards  surround  the  chuck  and 
wheel  while  grinding  is  being  done  and  effectually  pre- 

vent the  escape  of  water  or  dirt.  A  close-up  view 
showing  these  guards  closed  is  shown  in  Fig.  2,  while 
Fig.  3  explains  the  method  of  operation.  The  sliding 
table,  which  carries  the  chuck,  also  carries  two  curved 
steel  guards;  one  marked  A  is  pivoted  at  C,  the  other 
B  is  fixed  to  the  table.  The  guard  A  tends  to  rotate 
under  the  action  of  the  spring  D  but  is  controlled  by 
the  cam  F  which  forms  part  of  the  upper  frame  of 
the  guard  A.  This  cam  bears  against  a  fixed  projection 
on  a  casting  at  the  rear.  The  solid  lines  show  A  and 
the  chuck  in  grinding  position,  where  guards  A  and  B 
lap  by  the  fixed  straight  guards  at  the  sides  of  the 
machine,  forming  in  combination  with  the  guard  behind 
the  wheel  a  complete  inclosure  around  the  wheel  and 
work.  This  position  is  also  shown  in  Fig.  2.  When 
the  grinding  is  completed  the  chuck  is  moved  out  to 
the  position  shown  by  the  dot  and  dash  line,  the  pivot 

C  moving  to  C  and  the  guard  B  to  B'.  The  guard 
A,  controlled  by  the  spring  D  and  the  cam  F,  swings 

around  to  position  A'  leaving  a  wide  opening  for  remov- 
ing and  placing  work.  This  is  the  position  shown  in 

Fig.  1. 
All  control  handles  are  so  grouped  as  to  be  convenient 

to  the  operator  and  all  important  bearings  and  gears 
are  lubricated  by  oil  baths,  the  reservoirs  containing 
sufficient  oil  to  lubricate  the  machine  for  a  week  or 
longer  without  replenishing,  and  being  fitted  with  gages 
showing  the  level  of  the  oil. 

Standard  equipment  includes  a  16-in.  Blanchard,  one- 
piece  steel  magnetic  chuck;  water  guards,  pump  and 
piping;  two  10  x  4  x  8-in.  grinding  wheels  mounted  in 
rings  with  four  extra  rings  for  mounting  wheels;  two 
chuck  rings,  one  outside  and  one  inside  to  hold  small 
work  from  sliding;  wrenches;  wheel  truing  device;  hoe 
for  cleaning  tank;  and  either  countershaft  or  motor, 
depending  upon  the  type  of  machine. 

Electric  Brazing  Machine 
The  machine  shovra  in  Fig.  1  has  been  developed  by 

the  Electric  Brazing  and  Welding  Co.,  30  Church  St., 
New  York  City,  for  brazing  parts  by  application  of  heat 
through  the  medium  of  electricity. 

The  process  is  not  in  any  sense  welding,  but  the  joint 
is  secured  by  molten  spelter  in  exactly  the  same  manner 
as  in  more  common  forms  of  brazing  apparatus  without 
the  more  or  less  undesirable  accompanying  effects  due 
to  gas  or  whatever  heating  medium  is  used. 

In  Fig.  1,  a  piece  of  copper  tube  with  several  brazed- 
on  branches  is  shown  lying  in  the  opened  clamps.  Cur- 

rent is  supplied  through  a  transformer  in  the  cabinet 
which  forms  the  body  of  the  machine. 

Fig.  2  shows  several  samples  of  brazing  that  have 
been  done  on  the  machine,  all  of  which  with  the  ex- 

FIG.  1.     THE  BRAZING   MACHINE 

ception  of  the  copper  rod  in  the  foreground  are  parts 
of  the  Rolls-Royce  engine.  These  examples  include  cop- 

per, copper  to  steel  and  steel  to  steel,  satisfactory  joints 
being  secured  on  all  of  these  combinations. 

FIG.    2.      SAMPLES   OF  BRAZED   JOINTS 

FIG.    3.      ENLARGED  VIEW   OF  JOINT 
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The  manner  in  which  the  spelter  is  applied  depends 
upon  the  physical  nature  of  the  joint  to  be  made.  In 
some  cases  the  spelter  is  granulated,  mixed  with  the  flux 
and  applied  in  the  form  of  a  paste;  in  others  spelter 
wire  is  wrapped  around  to  joint. 

Fig.  3  shows  an  enlarged  view  of  a  brazed  joint  just 
as  it  came  from  the  machine.  It  will  be  noticed  that 
this  joint  is  much  cleaner  than  usual. 

The  rod  in  the  foreground  of  Fig.  1  is  an  example 

of  the  ductility  of  these  joints.  A  copper  rod  -f'^^  in.  in 
diameter  was  brazed  and  afterward  drawn  to  about 
No.  16  gage  wire,  the  joint  showing  no  sign  of  distress. 
It  is  claimed  that  with  welded  joints  difficulty  is  ex- 

perienced from  brittleness  or  lack  of  cohesion  of  the 
welded  metal  when  such  reduction  of  area  is  attempted. 

The  machine  weighs  approximately  800  lb.,  is  28  x  38 
in.  by  about  30  in.  in  height.  It  can  be  adapted  to  any 
commercial  supply  of  alternating  amount  up  to  440 
volts  and  has  a  capacity  of  8  to  10  kilowatts. 

Westinghouse  Foot  Warmer  for 
Outdoor  Service 

The  electrically-heated  foot  warmer  shown  in  the 
illustration  has  just  been  placed  on  the  market  by  the 
Westinghouse  Electric  and  Manufacturing  Co.,  East 
Pittsburgh,  Penn.,  and  is  intended  for  the  use  of  watch- 

men, gatemen,  or  other  persons  where  it  is  necessary 
for  them  to  stand  for  long  intervals  of  time  in  one 
position   in   winter  weather.     The   warmer   is   water- 

WESTINGHOUSE   FOOT   WARMER  FOR  OUTDOOR  SERVICE 

proof,  and  in  order  to  supply  the  proper  amount  of 
heat  for  moderately  cold,  cold,  or  extremely  cold  weather, 
is  provided  with  a  three-heat  control.  A  three-heat 
control  snap  switch  is  used  to  connect  two  equal  cir- 

cuits of  100  watts  each  in  parallel,  thus  using  200 
watts;  100  watts  by  using  one  circuit  only,  and  50 
watts  by  connecting  the  two  circuits  in  series.  The 
resistance  is  of  the  slotted  ribbon  type  distributed  uni- 
formerly  over  the  entire  surface,  the  ribbons  being 
assembled  between  two  plates  of  built-up  mica,  0.025  in. 
thick,  cemented  together  to  form  a  unit.  The  heat  is 
of  low  temperature  at  all  times  in  order  to  prevent 
the  possibility  of  chilblains.  The  entire  device  is  14  in. 
wide,  20  in.  long,  and  2i  in.  high,  and  is  constructed 
either  of  cast  iron  or  copper  and  made  in  one  piece. 
The  top  surface  is  diamond  treaded  and  feet  are  pro- 

vided at  the  four  corners  to  raise  the  warmer  1   in. 

above  the  floor.  The  heater  unit  is  clamped  against 
the  under  side  of  the  main  casting  by  a  J-in.  steel 
clamping  plate,  and  a  bottom  sheet-steel  plate  sealed 
with  gum  covers  the  heating  element.  The  cable,  which 
is  of  the  rubber  insulated  type,  triple  conductor,  enter.s 
the  warmer  through  a  bell-mouth  waterproof  fitting 
mounted  on  the  center  of  one  of  the  short  sides. 

Westinghouse  Electrically-Heated 
Dry-Type  Glue  Pots 

The  illustration  shows  the  three  new  dry-type  elec- 
tricr.lly-heated  glue  pots  that  have  just  been  placed  on 
the  market  by  the  Westinghouse  Electric  and  Manufac- 

turing Co.,  East  Pittsburgh,  Penn.  The  advantages 
claimed  for  these  pots  over  the  old  wet  type  with  a 
water  bath  are  that  there  is  no  water  to  evaporate  and 

WESTINGHOUSE   ELECTRICALLY-HEATED    DRY-TYPE 
GLUE   POTS 

cause  the  heater  to  burn  out  or  the  glue  to  burn; 
the  entire  elimination  of  the  necessity  for  the  addition 
of  water  to  the  bath,  and  the  consequent  inconvenience 
and  sloppiness;  with  the  dry  type  it  is  possible  to  use 
a  single-heat  constant  input  heater,  there  being  no 
need  of  having  two  heats,  one  for  high  and  one  for 
running;  the  dry  glue  pot  is  more  efficient,  as  none  of 
the  energy  is  required  to  heat  the  water  bath;  and  the 
dry-type  heater  also  saves  time,  as  there  is  no  water 
bath  to  be  heated.  The  glue  pot  itself  is  of  spun 
copper  fitting  snugly  into  the  sheet-steel  outer  jacket 
in  such  a  manner  as  to  make  good  thermal  contact  with 
the  heating  element,  which  is  an  integral  part  of  the 
sheet-steel  bottom  plate.  An  extra  sheet-steel  plate  is 
placed  beneath  the  heating  element  with  a  dead-air 
space  between  to  prevent  the  escape  of  heat  downward. 
The  heater  is  designed  to  take  the  proper  electrical  in- 

put to  maintain  the  glue  at  the  correct  working  tem- 
perature, whether  the  glue  is  being  used  or  not,  and  there 

is  no  danger  of  overheating.  The  time  taken  to  heat 
the  glue  to  working  temperature  is  approximately  15 
minutes.  The  glue  pots  are  at  present  made  in  three 
sizes,  1  pint,  1  quart,  and  4  quarts,  and  the  power 
used  being  60,  80,  and  140  watts  respectively. 

Fischer  Oil  Grooving  Machine 
The  oil-grooving  machine  showTi  in  the  illustration 

has  just  been  placed  on  the  market  by  the  Fischer 
Machine  Co.,  310-316  North  14th  St.,  Philadelphia. 

Penn.,  and  is  known  as  the  company's  No.  2  machine. 
The  machine  is  for  operations  on  bearings  up  to  15 
in.  in  diameter  and  15  in.  long.  Tl»e  bearings  in  which 
the  oil  grooves  are  to  be  cut  are  mounted  on  a  revolving 
chuck  or  faceplate  while  the  boring  bar  is  carried  on 
a   block   mounted    upon   the   slide.     This   construction 
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allows  any  type  of  oil  groove  to  be  cut,  varying  from 
a  straight  groove  parallel  with  the  axis  of  the  bearing, 
which  is  cut  by  holding  the  work  stationary  and  moving 
the  tool  slide,  to  a  groove  in  a  plane  perpendicu- 

lar to  the  axis,  which  is  cut  by  holding  the  slide  sta- 
tionary and  revolving  the  work.  For  starting  and 

stopping  the  movement  of  the  faceplate  the  handle  at 
the  front  of  the  spindle,  mounted  on  the  rod  connecting 
with  the  clutch  in  the  rear  of  the  spindle,  is  incor- 

porated. When  it  is  desired  to  hold  the  work  stationary, 
and  cut  in  a  plane  perpendicular  to  the  axis,  the  spindle 
is  held  in  position  by  means  of  the  clamp  projecting 
above  the  spindle  between  the  two  oilers.  Three  speeds 
for  the  spindle  are  provided  by  means  of  gears  changed 
by  the  lever  at  the  iront  of  the  machine.     An  adjust- 

FISCHER  15  X  15-IN.  OIL  GROOVING  MACHINE 
Hole  in  spindle.  No.  4  Morse  taper;  thread  on  spindle,  21  in.; 

pitch  of  thread  on  spindle,  6  ;  length  of  groove  cut,  15  in.  ;  swing 
over  bed,  19  in.;  dia.  of  faceplate,  18  in.;  length  of  machine,  8 
ft.  3  in.  ;  dia.  of  cone  steps,  11,  13  and  15  in.  ;  width  of  belt.  2i 
in.  ;  speed  of  countershaft,  300  r.p.m.  ;  hp.  required,  2  ;  height  of 
spindle  above  floor,  3  ft.  8  in. ;  height  of  ways  above  floor,  2  ft. 
lOJ  in. ;  fioor  space,  8  ft.  3  in.  x  2  ft.  8  in. ;  size  of  base,  2  ft, 
Ti   in.   X  4  feet. 

ment  is  provided  for  the  length  of  stroke  of  the  boring 
bar,  and  a  cross-slide  mechanism  allows  work  of  vary- 

ing diameters  to  be  handled.  A  locking  device  secures 
the  boring  bar  permanently  in  position  when  grooves 
in  a  plane  perpendicular  to  the  axis  of  the  bearings 
are  being  cut.  The  grooves  cut  may  be  either  external 
or  internal,  depending  upon  the  work  in  hand.  An 
attachment  is  furnished  to  allow  the  grooving  of 
tapered  bearings. 

Edlund  Milling  Vises 
The  Edlund  Machinery  Co.,  Cortland,  N.  Y.,  has 

recently  placed  on  the  market  two  new  types  of  milling 
vises  shown  in  the  illustrations.  The  vise  shown  in 
Fig.    1    is   equipped    with    side   bars   which    take   the 

l-'IO.   1.     EDLUND  MILLING   VISE  WITH  .SIDE  BARS 

FIG.    2.      EDLUND    HEAVY-DUTY    MILLING    VI.SE 

clamping  strain,  these  bars  being  dropped  under  the 
opening  of  the  vise  jaws  in  order  that  long  work  may 
be  held.  It  will  be  noticed  that  the  sliding  jaw  is  on 
the  opposite  end  from  the  clamping  handle.  The  jaw 
faces  are  removable  and  replacable  and  the  advantage 
claimed  for  the  type  of  construction  used  is  that  the 
pieces  of  work  are  gripped  in  such  a  manner  that  there 
is  no  tendency  for  the  jaws  to  spring  upwards,  allowing 
the  work  to  loosen.  Fig.  2  shows  a  milling  vise  for 
heavy  work.  The  solid  jaw  is  reinforced  to  prevent 
breakage  and  the  screw  is  protected  so  that  chips  can- 

not accumulate  around  the  working  parts  of  the  vise. 
The  crank  is  said  to  be  extra  long  to  give  a  greater 
purchase  for  gripping.  The  jaws  are  hardened,  ground 
and  drilled  to  fit  the  standard  vises.  Both  types  shown 
are  made  in  three  sizes,  6,  7  and  8  in. 

Navy  Department  Begins  Sale  of 
Surplus  Materials 

The  Navy  Department  has  begun  the  sale  of  surplus 
material  in  its  possession  consisting  of  lumber,  chemi- 

cals, machinery,  etc.,,  and  an  explosive  plant  at  Mt.  Union, 
Penn.  Sealed  proposals  have  been  asked  for  on  a  small 
quantity  of  condemned  stores  and  the  balance  will  be 
placed  on  sale  as  fast  as  it  is  released.  The  disposition 
of  the  material  is  being  made  through  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  of  which 
Rear-Admiral  McGowan  is  chief,  under  the  direction  of 
Lieut.  C.  G.  Peterson. 

The  property  being  offered  for  sale  b>  the  Navy 
Department  is  small  compared  with  the  surplus  material 
of  the  War  Department.  The  largest  item  is  the  ex- 

plosive plant  at  Mt.  Union  which  is  valued  at  $1,500,000. 
Only  the  T.N.T.  unit  will  be  placed  on  sale,  the  powder 
section  having  been  disposed  of  to  the  Aetna  Powder 

Co.  The  Navy  Department  announces  that  the  pur- 
chaser will  have  the  option  of  placing  the  plant  in 

operation  or  of  scrapping  it.  A  large  quantity  of  copper 
purchased  by  the  Navy  Department  at  high  prices  will 
not  be  sold  but  will  be  stored  for  the  future  use  of  the 
Navy. 

Sales  by  means  of  sealed  bids  as  used  by  the  Navy 
Department  differ  from  the  plan  adopted  by  the  War 
Department,  the  latter  having  organized  a  sales  force 

such  as  has  been  developed  by  American  commercial  in- 
terests, the  material  being  sold  in  the  open  market. 
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arks rrom the 

France  in  Great  Need  of  Many 
American  Products 

High  Commissioner  from  France  Says  That  His  Country  Looks  to 
the  United  States  for  Help  in  the  Reorganization 

of  Her  Industrial  Life 

FRANCE  is  in  desperate  need  of 
many  American  products,  but  she 
is  taking  steps  to  protect  her  own 

business  men  during  the  rehabilitation 
of  her  industries.  American  exporters 
or  those  in  other  countries  will  not  be 
permitted  to  ship  products  into  France 
which  can  be  produced  in  that  country 
in  the  near  future.  This  in  substance 
was  the  message  given  to  American 
business  men  by  Lieut.  Raymond 

D'Aiguy,  of  the  French  High  Commis- 
sion in  this  country,  who  spoke  at  the 

Bush  Terminal  Sales  Building  on 
Mar.  12. 

"The  greatest  need  in  France  at  the 
present  time,"  said  Lieutenant  D'Aiguy, 
"is  food  and  agricultural  implements, 
and  she  is  looking  to  America  for  both 
of  these.  The  import  duty  on  agri- 

cultural implements  has  been  tempo- 
rarily suspended  as  an  inducement  for 

American  manufacturers  to  ship  their 
products  to  France.  During  the  war 
France  lost  300,000  agricultural  imple- 

ments." 
The  speaker  sketched  quickly  and 

precisely  the  far-reaching  effect  of 
German  destruction  in  France.  Ac- 

cording to  figures  he  quoted,  the  de- 
struction includes  27,000  factories,  rep- 

resenting an  investment  of  $5,000,000; 
440,000  homes,  3000  miles  of  railway 
track,  1000  bridges  and  400  tunnels. 

To  aid  in  the  reconstruction  of  these 
France  will  have  to  import  quickly 
7,000,000  tons  of  metals.  The  require- 

ments for  the  next  year  are  estimated 
at  1,500,000  tons  of  iron  and  steel, 
80,000  tons  of  copper,  40,000  tons  of 
lead  and  90,000  tons  of  raw  cotton  for 
textile  plants. 

"France  looks  to  America  to  help  in 
the  reorganization  of  her  industrial 

life,"  said  Lieutenant  D'Aiguy.  "We 
need  American  engineers  to  help  recon- 

struct our  plants  and  American  busi- 
ness experts  to  help  us  reorganize 

French  business.  I  believe  that  France 
will  become  more  of  a  modern  machine- 
using  nation  than  before  the  war. 
America  can  help  in  showing  French 
business  men  the  advantages  of  ma- 

chine production. 

"France  is  suffering  from  a  shortage 
of  machine  tools  now,  but  in  order  to 
assure  a  certain  amount  of  profit  for 
France  in  any  importations  they  must 
be  bought  through  a  special  govern- 

ment body,  which  exacts  a  16  per  cent, 
profit  for  France  as  well  as  an  extra 
2  per  cent,  for  the  upkeep  of  this 
special  organization. 

"Above  all  things  France  needs  ships, 
and  we  hope  to  be  able  to  place  orders 
in  American  shipyards  for  about 
1,000,000  gross  tons  of  shipping. 

"P'rance  is  not  bankrupt,  but  she  has 
lost  much  through  the  war.  In  making 
our  purchases  in  America  we  will  be 
able  to  pay  for  about  half  of  the  mer- 

chandise we  buy.  American  business 
men  will  have  to  extend  us  credit  for 
the  other  half. 
"American  business  men  who  want 

to  do  business  in  France  should  con- 
duct negotiations  through  a  Frenchman 

of  a  French  firm,"  Lieutenant  D'Aiguy 
insisted.  "The  French  and  American 
people  are  not  at  all  alike.  It  takes  a 
Frenchman  to  understand  his  own 

people." 

*     «     * 

The  Machine-Tool  Trade  in 
Great  Britain 

The   Machine   Builders   Are   Confronted 
With  Similiar  Problems  As  Those 

In   America 

The  problems  confronting  machine 
builders  are  presumably  somewhat 
similar  in  both  Great  Britain  and  the 
United  States,  and  for  that  reason  the 
experiences  in  one  case  should  be  of 
value  in  the  other. 

The  same  topics  of  conversation  seem 
to  prevail  in  the  various  districts  of 
Great  Britain,  namely,  unemployment 
and  unsettled  conditions  of  labor,  high 
costs  of  material,  and  the  excess-profit 
tax.  New  enterprises  are  being  held  up 
in  the  hope  of  more  settled  conditions 
in  the  near  future.  The  steel  busi- 

ness of  Sheffield,  particularly  in  the 
heavy  branches,  is  reported  short  of 
work  with  many  furnaces  idle,  this  be- 

ing more  true  of  the  basic  than  the  acid 
furnaces.  Crucible  furnaces  are  running 
not  much  over  half-time,  while  high- 

speed steel  seems  to  be  at  a  standstill. 
This,  in  turn,  affects  the  demand  for 
tungsten  and  other  alloys. 

The  British  Railway  Administration 
is  evidently  placing  more  orders  for 
equipment  and  material  of  all  kinds 
than  is  being  done  on  this  side  in  pro- 

portion to  the  railway  mileage  and  the 
need  of  railway  rehabilitation.  This 
should  be  one  of  the  fields  to  give  sta- 

bility to  our  machine-tool  and  other 
trades,  as  no  matter  what  final  disposi- 

tion may  be  made  of  the  railways,  any 
material  improvement  is  a  national 
asset. 

Reports  from  Birmingham,  England, 
are  very  encouraging,  and  the  demand 
for  labor  seems  to  be  fully  equal  to  the 

supply.  A  portion  of  this  labor  is  be- 
ing employed  on  local  reconstruction 

with  reference  to  the  industries  of  the 
district,  particular  attention  being  paid 
to  the  development  of  the  hollow-ware 
industry,  which  was  largely  in  German 
hands  before  the  war.  There  seems  to 
be  very  little  tendency  toward  using 
war  machinery  for  this  purpose,  new 
presses  being  built  especially  for  this 
industry,  which  promises  to  develop  to 
large  proportions.  Some  of  the  strictly 
war  products,  such  as  airplane  fittings 
and  similar  parts,  can  hardly  hope  to 
continue  along  the  old  lines,  and  must 
either  go  out  of  business  or  find  new 
lines  of  manufacture.  The  general 
trade,  however,  seems  to  be  able  to  em- 

ploy all  the  capable  mechanics  that 
can   be   found. 

Machine-tool  builders  in  general  are 
receiving  numerous  inquiries  from  va- 

rious parts  of  the  world,  including 
France,  Belgium,  and  the  East.  The 
demand  does  not  seem  to  be  materially 
affected  by  high  prices,  the  main  pre- 

caution being  to  avoid  the  piling  up  of 
bad  debt.  The  Birmingham  Chamber 
of  Commerce  is  considering  a  world- 

wide trade  propaganda,  using  the  mo- 
tion picture  and  other  methods  of  ac- 

quiring consumers  everywhere  with  the 
capacity  and  products  of  the  Birming- ham shops. 

The  Manchester  district  does  not 
seem  to  be  quiet  so  fortunate,  although 
machine  tools  are  in  demand  here.  As 
an  example  of  the  demand  for  lathes, 
we  may  quote  the  case  of  a  hollow  spin- 

dle lathe  with  a  22-ft.  bed  and  38-in. 
swing.  This  had  been  in  use  about  six 
months  and  the  dealer  held  it  for  about 
$1200.  Several  customers  wanted  to 
purchase,  and  instead  of  having  them 
bid  against  each  other,  the  dealer  told 
them  to  settle  among  themselves  who 
was  to  have  the  machine.  In  another 
instance  a  14-in.  shaping  machine  of 
good  design  and  with  a  fair  equipment 
sold  for  $600.  Automatic  screw  ma- 

chines, hand  turrets,  and  milling  ma- 
chines of  standard  make  are  being  dis- 
posed of  by  strictly  munitions  plants 

with  almost  no  difficulty. 
London,   Mar.   10,   1919. 

*     *     * 
The  United   States   Employment 

Service  Broadens  Its  Field 

The  United  States  Employment  Serv- 
ice has  further  extended  the  scope  of 

its  work  by  the  establishment  of  two 
new  zone  oflBces  of  the  Professional  and 
Special  Section,  in  Philadelphia  and 
Boston.  The  new  zone  offices  are  in 
addition  to  the  two  main  offices  at  New 
York  and  Chicago,  and  will  serve  the 
zones  in  which  they  are  located. 
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Worlds  Industrial  For^e 
.^  JS.C.Porter. 

News  Editor 

Fresh  from  overseas,  with  a  new  and 
broader  point  of  view,  officers  of  the 
Army  and  Navy  are  now  seeking  op- 

portunities to  use  their  brains  and 
energy  in  American  business.  The 
main  offices  of  the  Professional  Section 

are  daily  receiving  the  lieutenants,  cap- 
tains, majors  and  even  colonels  who  led 

their  men  to  victory,  and  without  ex- 
ception these  men  ask  but  for  one 

thing — opportunity  to  win  new  suc- 
cesses in  the  business  world.  They  are 

men  of  proved  tenacity,  of  the  quickest 
intelligence,  hundreds  of  them  experi- 

enced in  executive,  professional  and 
technical  work. 

By  means  of  a  comprehensive  system 
every  officer  or  man  is  being  afforded 
an  opportunity  to  state  his  education 
and  experience  in  full.  His  qualifica- 

tions, determined  by  a  personal  inter- 
view, are  carefully  analyzed  and 

matched  against  the  positions  avail- 
able in  his  particular  line  of  work. 

As  a  result,  employers  throughout  the 
United  States  who  state  their  needs  to 
the  officers  of  the  Professional  Section 
are  daily  receiving  acceptable  men. 

Employers  requiring  the  services  of 
educated  and  experienced  men  are 
asked  to  state  definitely  the  nature  of 
the  positions  available,  to  the  nearest 
of  the  following  U.  S.  Employment 
Service,  Professional  and  Special  Sec- 

tion offices: 
New  York  office,  16  East  42nd 

Street;  Chicago,  62  East  Adams  Street; 
Philadelphia,  1518  Walnut  Street; 
Boston,  16  Tremont  Street. 

*  *     * 

Chairman  of  Tariff  Commission 
Will  Go  to  Paris 

Dr.  F.  W.  Taussig,  Chairman  of  the 
United  States  Tariff  Commission,  has 
been  directed  by  the  President  to  pro- 

ceed to  Paris  for  the  purpose  of  tak- 
ing part  in  the  readjustment  of  com- 

mercial treaties  and  similar  problems. 
The  Tariff  Commission  was  author- 

ized by  Congress  to  investigate  the 
tariff  relations  between  the  United 

States  and  foreign  countries,  com- 
mercial treaties,  preferential  pro- 

visions, economic  alliances,  and  the  ef- 
fect of  export  bounties  and  preferen- 
tial transportation  rates.  For  two 

years  it  has  studied  in  detail  commer- 
cial treaties,  reciprocity  and  preferen- 
tial arrangements,  bargaining  tariffs 

and   colonial   tariff  systems. 
*  *     * 

Eight  Weeks  Employment  Record 
During  the  eight  weeks  ending  Feb. 

22,  the  United  States  Employment 
Service  received  1,090,124  applications 
from  men  and  women  for  jobs.  Of  this 
number  930,029  were  referred  to  oppor- 

tunities and  679,513  were  reported 
placed  in  employment. 

The  American  Welding  Society 
A  New  Organization 

First  Meeting  To  Be  Held  in  the  Engineering  Societies  Building 
in  New  York  City  on  March  28  —  P5an  of  Society 

Organization  Different  From  the  Usual  One 

THE  A'meriean  Machinist  has  been requested  to  place  before  its 
readers  the  plans  adopted  for 

forming  the  American  Welding  So- 
ciety, a  national  organization  intended 

to  be  a  disinterested  and  dependable 
source  of  information  on  welding,  not 
only  for  the  benefit  of  the  manufac- 

turers of  welding  equipment  but  also 
to  aid  those  who  use  welding  in  their 
production  or  who  purchase  welded 

goods. This  society  will  merge  the  Welding 
Committee  of  the  Emergency  Fleet 
Corporation  and  the  National  Welding 
Council  and  will  include  others  who  may 

be  interested.  It  will  give  greater  sta- 
bility to  welding  by  standardizing  weld- 

ing processes  and  thus  make  its  econo- 
mies available  in  a  wider  field  of 

industry. 

With  the  signing  of  the  armistice  the 
days  of  the  two  welding  committees 
mentioned  above  were  numbered,  as 
they  were  purely  war  activities,  but 
their  work  had  been  so  valuable  that 
it  was  felt  that  steps  should  be  taken 
to  continue  it  and  enlarge  its  scope. 
Consequently  the  new  organization  will 
deal  with  all  of  the  various  welding 

processes,  forge  welding,  electric  re- 
sistance welding  including  spot  welding, 

electric  arc  welding,  gas  welding,  ther- 
mit welding,  etc. 

The  society  will  be  governed  by  a 
board  of  24  directors  and  the  usual 
officers,  and  its  principal  work  will  be 
done  through  a  committee  to  be  known 
as  the  American  Bureau  of  Welding 
which  will  be  made  up  of  the  above- 
mentioned  individuals  and  one  repre- 

sentative from  each  of  the  following 
scientific  societies  and  Government  de- 

partments: American  Bureau  of  Ship- 
ping, American  Chemical  Society, 

American  Engineering  Standards  Com- 
mittee, American  Institute  of  Electrical 

Engineers,  American  Institute  of  Min- 
ing Engineers,  American  Physical  So- 

ciety, American  Railway  Association, 
American  Society  of  Civil  Engineers, 
American  Society  of  Mechanical  Engi- 

neers, American  Society  of  Refrigerat- 
ing Engineers,  American  Society  for 

Testing  Materials,  Bureau  Veritas,  En- 

gineering Foundation,  Lloyd's  Register 
of  Shipping,  National  Fire  Protection 
Association,  National  Research  Council, 
Society  of  Automofive  Engineers,  Inc., 
Society  of  Naval  Architects  and  Marine 
Engineers,  U.  S.  Department  of  Com- 

merce, U.  S.  Navy  Department,  U.  S. 

Shipping  Board,  U.  S.  War  Depart- 
ment, and  others  at  the  discretion  of 

the  directors.  < 
From  the  plan  of  organization  it  will 

be  seen  that  the  new  society,  through 
the  Bureau  of  Welding,  offers  to  the 
existing  societies  a  means  of  conduct- 

ing jointly  their  welding  activities 
which,  for  efficiency,  economy  and  mag- 

nitude of  results,  exceeds  anything  that 

would  be  practicable  for  them  to  ac- 
complish individually.  Therefore,  the 

new  society  should  be  looked  upon  as 

the  opportunity  for  the  existing  socie- 
ties to  have  a  common  department  of 

welding  rather  than  as  an  additional 
society.  This  intent  is  fully  carried 
out  in  the  classification  for  member- 

ship by  opening  to  members  of  affil- 
iated societies  membership  in  the  new 

society  at  a  nominal  rate. 

Membership 

Class  A — It  is  intended  that  the  bur- 
den of  supporting  the  new  society  shall 

fall  principally  upon  those  whose  busi- 
ness interests  would  be  advanced  by 

the  work  of  the  society.  These  are 
clearly  the  companies  that  manufacture 
and  sell  apparatus  and  supplies  for 
welding,  or  that  employ  welding  as  a 
process  in  their  output,  or  that  pur- 

chase goods  welded  whole  or  in  part 
and  desire  to  do  so  intelligently.  Their 

representatives  will  be  known  as  "Class A  sustaining  members  accredited  to 
corporations"  with  annual  dues  of  $100. The  number  of  Class  A  members  from 
the  same  corporation  is  not  limited. 
On  the  contrary,  it  is  expected  that  the 
larger  companies  at  least  will  support 
the  society  by  as  many  Class  A  mem- 

bers as  may  accord  with  their  standing 
in  the  industry. 

Class  B — The  fact  that  a  corporation 
is  represented  in  the  Class  A  sus- 

taining membership  opens  the  Class  B 
membership  with  full  rights,  to  others 
of  its  employees  at  annual  dues  of  $20. 
This  class  is  also  intended  to  provide 
for  any  individual  not  employed  by  a 
corporation,  consulting  engineers,  col- 

lege professors,  et  al. 
Class  C — For  the  benefit  of  existing 

societies  that  become  affiliated  with  this 
society  through  the  proposed  Bureau 
of  Welding,  the  Class  C  membership 
provides  that  their  members  may  be- 

come associate  members  in  the  society 
at  annual  dues  of  $10.  These  members 
having  their  own  director  participating 
directly  in  the  work  under  the  arrange- 

ment for  affiliation,  would  not  need  to 
vote  or  to  hold  office. 

Class  D — Welding  artisans  may  join 
the  society  under  Class  B  if  they  de- 
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sire,  but  the  Class  D  membership,  with 
annual  dues  of  $5,  offers  them  the 
benefits  of  the  society,  other  than  vot- 

ing and  holding  office,  at  a  minimum 
cost. 

Class  E — This  membership  provides 
for  trade  associations,  putting  them  in 
the  same  category  as  corporations. 

Class  F — This  class  makes  provision 
for  honorary  members. 

Activities  of  the  Society 

As  a  part  of  its  routine,  the  society 
will  ascertain  what  specific  investiga- 

tion or  assistance  is  needed  in  any 
branch  of  the  industry.  If  this  assist- 

ance involves  research,  a  definite  pro- 
gram will  be  arranged  and  presented  to 

the  portion  of  the  industry  affected, 
indicating  the  benefits  to  be  derived 
therefrom.  The  funds  which  will  come 
from  the  annual  dues  are  intended  pri- 

marily to  maintain  the  society,  and  will 
obviously  not  be  sufficient  for  any  ex- 

tensive research.  It  is  the  intention, 

therefore,  to  finance  each  research  sep- 
arately. An  investigation  desired  by 

the  industry  will  be  made,  if  sufficient 
financial  support  can  be  secured  to  con- 

duct it  efficiently. 
The  benefits  of  a  proper  standardiza- 

tion, both  to  the  producer  and  to  the 
consumer,  are  well  recognized.  But  as 
some  of  the  manufacturers  interested 
in  the  new  society  have  expressed  fears 
that  standardization  might  be  carried 
too  far,  from  the  commercial  point  of 
view,  it  seems  desirable  to  explain  at 
some  length  the  part  which  the  society 
and  the  Welding  Bureau  are  expected 
to  play  in  this  work. 

Need  for  Uniform  Methods 

For  some  years  past  numerous  over- 
lapping and  conflicting  efforts  in  the 

field  of  industrial  standardization  have 
been  carried  out  by  more  or  less  inde- 

pendent organizations,  each  according 
to  its  own  method  of  procedure.  There 
is  the  need,  therefore,  of  reducing  un- 

necessary effort  and  of  providing  uni- 
form methods  that  will  secure,  in  each 

case,  the  cooperation  and  support  of  all 
the  organizations  whose  interests  may 
be  affected.  To  this  end  there  has  re- 

cently been  formed  the  American  En- 
gineering Standards  Committee  through 

which  it  is  hoped  to  gain  this  co- 
operation. The  method  of  establishing 

a  standard  presented  by  this  committee 
not  only  assures  that  all  interested  or- 

ganizations or  groups,  whether  pro- 
ducers or  consumers,  may  participate 

in  the  work  of  creating  it,  but  also  re- 
quires practically  unanimous  consent  to 

the  standard   before   it  can  be  issued 

Francis  P.  Garvan  Appointed 
Alien  Property  Custodian 

President  Wilson  has  appointed 
Francis  P.  Garvan  to  succeed  A. 
Mitchell  Palmer  as  Alien  Property 
Custodian. 

Mr.  Garvan  has  been  in  charge  of 
the  Sales  Division  of  the  Office  of  the 
Alien  Property  Custodian  for  some 
time,  with  headquarters  in  New  York 

City.  His  previous  career  was  con- 
spicuously identified  with  the  public 

utility  industries.  He  has  been  the 
Director  of  Investigations  of  the  Alien 
Property  Custodian  since  June,  1918, 
serving  without  salary.  It  was  upon 
Mr.  Garvan's  initiative  and  under  his 
supervision  that  millions  of  dollars 
worth  of  German  property  were  found 
in  this  country  and  thus  brought  under 
the  jurisdiction  and  control  of  the 
Alien  Property  Custodian. 

Mr.  Garvan  is  a  leading  lawyer  of 
New  York,  and  a  graduate  of  Yale, 
class  of  '97.  He  was  an  Assistant 
District  Attorney  under  District  At- 

torney Jerome.  Mr.  Garvan  is  a 
member  of  the  Executive  Committee  of 
the  Bar  Association;  a  Trustee  of  the 
Catholic  University  and  a  member  of 

the  University,  Manhattan  and  Demo- 
cratic  clubs. 

of  the  society.  What  would  be  the  ef- 
ficacy of  a  single  company  as  compared 

to  that  of  the  great  engineering  socie- 
ties, the  National  Research  Council, 

the  Bureau  of  Standards,  the  Army, 
the  Navy,  the  Shipping  Board  and  other 
departments  of  the  Government,  the  in- 

surance interests,  and  others,  all  work- 
ing in  cooperation  with  the  industry? 

The  new  society  will  be  the  means  for 
accomplishing  this,  whereby  all  parties 
at  interest  may  participate  directly  in 
cooperative  research  and  may  make  the 
conclusions,  when  agreed  upon,  their 
own,  and  wherein  the  authority  needed 
will  arise   automatically. 

The  first  meeting  will  be  held  on 
Friday,  March  28,  1919,  at  the  Engi- 

neering Societies  Building,  33  West 
39th  Street,  New  York,  at  10.30  a.m.  If 

you  cannot  attend  in  person,  the  re- 
ceipt of  a  letter  before  the  time  of  the 

meeting  indicating  the  class  in  which 
you  desire  membership  will  entitle  you 
to  become  a  charter  member  of  the society. 

operation  is  the  skill  of  the  operator. 
To  secure  this,  uniform  methods  of 

training  are  essential,  and  the  society 
will  take  an  active  part  in  planning  how 

welders  should  be  trained,  and  how 

their  proficiency  may  be  determined. 

Relation  to  Private  Investigations 

It  is  the  desire  of  the  society  to  stim- 
ulate private  companies  in  their  own 

researches,  to  aid  them  by  giving  them 
more  basic  material  to  work  upon  and 

by  relieving  them  of  part  of  the  bur- 
den. But  there  is  obviously  a  field  best 

suited  to  the  society  although  no  divid- 

ing line  can  be  drawn.  For  instance, 
when  a  broad  and  impartial  quality  is 

needed  to  make  an  investigation  ac- 
ceptable as  a  basis  for  legislation, 

regulations  and  codes  of  governing 

bodies,  insurance  companies  and  the 

like,  the  society,  in  the  nature  of  the 

case,  is  in  a  better  position  to  secure 
it  than  is  any  single  interest. 

Again,  for  the  purposes  of  standard- 
ization, a  private  investigation,  no  mat- 

ter how  carefully  planned,  might  not  be    ̂   ̂^^  ̂ ^^ 
accepted  as  complete  and  conclusive  by    ̂ ^^biedL 

The  Biggs-Waterson  Co.,  Cleveland, 
Ohio,  is  offering  for  sale  the  entire 

equipment  of  the  Dayton  Metal  Prod- 
ucts Co.,  Dayton,  Ohio. 

The  Ontario  Electric  Steel  Co.,  Inc., 

with  offices  at  Fulton,  N.  Y.,  is  the  suc- 
cessor to  the  Fulton  Steel  Corp.,  manu- 

facturer of  high-speed  and  alloy  steels. 
Singer  Bldg.,  New  York. 

The  Machinery  Salvage  Co.,  1859  Ful- 
ton St.,  Chicago,  111.,  is  a  new  concern 

that  will  specialize  in  salvaging  large 

plants.  C.  H.  Rhodes,  the  senior  mem- 
ber has  had  long  experience  in  the  ma- 

chinery business  and  is  well  known 
among  the  trade. 

The  Taylor  Society  will  open  a  per- 
manent office  in  the  Engineering 

Societies  Building,  29  W.  39th  St.,  New 
York,  on  Apr.  1,  1919.  The  activities 
of  the  society  will  be  conducted  from 
this  office  by  Dr.  Harlow  W.  Person,  the 
new  managing  director. 

The  Handcock  Foundry  Co.,  Berkley, 

W.  Va.,  recently  incorporated  with  a 
capitalization  of  $25,000,  has  purchased 
the  foundry  of  Daniels  &  Smith.  It  is 
reported  that  the  capacity  will  be 

The    directors    of    the    new those  having  a  different  point  of  view  pp^^papy   ̂ j-g    jj^y   Daniels,   president; 
from  the  original  investigator.  Through  j^gj^jj^    Perin,    vice    president;    Albert 

^  „          the  society  all  those  interested  would  ̂      Garland,   secretary   and   treasurer; 
It  is  intended  that  the  work  of  the    participate   in  planning   as  well   as  in  ̂ ^  j   ̂    Tobias,  Harry  L.  Creager  and 

new  society  in  standardization  shall 
conform  to  the  procedure  established 
by  the  American  Engineering  Stand- 

ards Committee,  and  shall  be  subject 
to  its  approval.  In  fact,  a  sub-com- 

mittee of  the  Welding  Bureau,  when 
formed,  will  become  the  sectional  com- 

mittee on  welding  of  the  American  En- 
gineering Standards  Committee. 

The  investigations  of  the  Welding 
Committee  have  thus  far  shown  that 
one  of  the  most  important  elements  in 
the  success  of  an  autogenous  welding 

conducting  investigations.  Austin  C.  Peck. 
Furthermore,  a  conclusive  investiga-  ,  „     ,      ■,,,.■          n^ 

tionTs  oftr  too  expensive  to  be  within  The  Clev
eland-Duplex  Machinery  Co 

the   "ange    of    any' but   the    strongest  1224  W.  6th  «»•'  ̂  -eland    O^io    has 
companies;  ̂ nd  even  with  them  it  might  been  incorporated  with  G. 
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not  "be  clear  why  they  should  carry 
such  a  burden  alone  when  the  benefits 
must  accrue  inevitably  to  the  industry at  large. 

When  the  object  of  an  investigation 

is  in  any  part  to  increase  the  use  of 

as  president  and  treasurer,  and  Rich- 
ard Goedecke  as  vice  president  and 

sales  manager.  The  appointment  of 

T.  D.  Britton,  in  sales  capacity  is  also 

announced.  The  business,  formerly  un- 
der the  name  of  the  Duplex  Machinery 

welding  by"  increasing  public  confidence    Co.,  will  continue  to
  serve  this  territory 

in  it,  it  is  clearly  within  the  province    in  machinery  and  
machine  tools. 
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J.  F.  Mackin,  formerly  with  the  In- 
dependent Pneumatic  Tool  Co.,  has 

joined  the  Black  &  Decker  Manufactur- 
ing Co.  and  will  represent  them  in  the 

State  of  Ohio. 

0.  P.  Palmer  is  the  new  purchasing 
agent  for  the  Pratt  &  Whitney  Co., 
Hartford,  Conn.  Mr.  Palmer  goes  to 
the  Pratt  &  Whitney  Co.,  after  15 

years'  service  with  the  Remington 
Arms  Co.,  Bridgeport,  Conn. 

W.  W.  Clark,  with  the  Miller  Rub- 
ber Co.,  Akron,  Ohio,  in  charge  of  the 

export  business  to  South  America,  has 
returned  to  the  Hart-Parr  Co.,  Charles 
City,  Iowa,  where  he  was  formerly 
foreign  sales  manager. 

Walter  P.  Hatch,  who  for  the  past 
nine  years  has  had  charge  of  the  wire 
sales  division  in  the  home  office  of  the 
Morgan  Spring  Co.,  Worcester,  Mass., 
has  been  appointed  district  sales  man- 

ager for  the  western  district,  and  will 
make  his  headquarters  at  Chicago. 

Major  Victor  Page,  of  the  U.  S.  Air 
Service  and  formerly  of  the  New  De- 

parture Manufacturing  Co.,  Bristol, 
Conn.,  has  returned  from  Prance  and 
after  a  brief  rest  will  take  up  his  po- 

sition as  managing  editor  of  Everyday 
Engineering  in  New  York  City. 

J.  T.  Plummer,  who  has  been  con- 
nected with  the  Haynes  Stellite  Co.  as 

district  manager  for  the  past  two  and 
one-half  years,  at  Cleveland,  Ohio,  and 
at  Kokomo,  Ind.,  with  the  executive 
offices,  has  resigned  to  open  sales 

offices  in  Chicago  for  the  "Perfect" 
pulley  coverings.  These  coverings  are 
made  by  the  Kingsley  Manufacturing 
Co.  of  Indianapolis,  Ind.,  and  consist 
of  a  specially  prepared  fabric  which  is 
attached  to  the  pulley  face  to  prevent 
belts  from  slipping. 

L.  H.  Hartman,  chief  of  the  Sur- 
plus Property  Division,  severed  his 

connection  with  the  War  Department 
Mar.  1,  and  returned  to  his  own  busi- 

ness interests  in  Chicago.  He  was 
called  to  Washington  six  months  ago 
to  take  up  the  problem  of  handling  sur- 

plus and  inactive  supplies  out  of  which 
grew  the  Surplus  Property  Division 
after  the  signing  of  the  armistice.  Mr. 
Hartman  retires  at  this  time  feeling 
that  he  has  finished  his  work  in  creat- 

ing and  perfecting  the  surplus  property 
organization,  and  because  his  private 
business  interests  demand  his  entire 
time  and  attention.  He  is  president  of 
the  L.  H.  Hartman  Co.,  a  firm  of  busi- 

ness counselors  in  Chicago. 
C.  W.  Johnson  has  been  appointed 

assistant  manager  of  works  of  the 
Westinghouse  Electric  and  Manufac- 

turing Co.,  Pittsburgh,  Penn.  After 
graduating  from  Ohio  State  University, 
he  entered  the  employ  of  the  Steel 
Motor  Co.,  Johnstown,  Penn.,  and  a 
year  later  became  associated  with  the 
Bullock  Electric  Co.,  Cincinnati,  Ohio. 
In  1904  he  was  made  superintendent  of 
the    Allis    Chalmers    Bullock,    Ltd.,    of 

Montreal,  Can.     In  1907  he  entered  the 
employ  of  the  Westinghouse  company, 
being     appointed     chief     inspector     of 
works  and  later  was  promoted  to  gen- 

eral superintendent,  in  which  capacity 
he  served  until  his  recent  appointment. 
Mr.  Johnson  is  a  member  of  the  Amer- 

ican  Society  of  Mechanical   Engineers, 
American    Institute    of    Mining    Engi- 

neers   and    the    Engineers'    Society    of 
Western  Pennsylvania. 

*     *     « 

Metal-Working  Machinery  Ex- 
ports From  United  States 

There  is  given  below  the  value  of 
the  exports  of  lathes,  sharpening  and 
grinding  machines,  and  other  metal- 
working  machinery  from  the  United 
States  during  the  calendar  year  1918, 
and  the  countries  of  destination,  the 
data  having  been  prepared  by  the  sta- 

tistical division  of  the  Bureau  of  For- 
eign and  Domestic  Commerce: 

Coun-rics. 

Belgium   
Kcnraark    . 
France   
flrcocc   

Icflaiid  and  Faroe  Island   
Italy       .. 
Norway   ^   
Portugal   
Russia  in  Europe   
Spain .    
Swit  '.crland   
En'^land   
Scotland   
Ireland   :   
Hcrmuda    
Hritish  Honduras    
Canada   
Costa  Uica   
Ouatcmala   
Honduras     
Nicaraiiua   
Panama   
Salvador    
Mexico.    

Newfoundland  and  Labrador  . . 
Barbados         

laraaica.    
Trinidad  and  Tobago          
Other  British  West  Indies  ..   .. 
Cuba   ,   
Danish  West  Indies   
Dutch  West  Indies   
French  West  Indies   
Haiti   
Dominican  Republic   
Argentina   
Bolivia   
Brazil   
Chile   
Colombia   
Ecuador   
British  Guiana   
Dutch  Guiana   :   
Paraguay   
Peru   
Urui?uay   
Venezuela   
China     
French  China   

Japanese  China   
Chosen   
"British  India   
Straits  Settlements   
Other  British  East  Indies   
Dutch  East  Indies   
French  East  Indies   
Hongkong   , 
Japan   , 
Russia  in  Asia   
Siam   
Australia   
New  Zealand   , 
Other  British  Oceania   , 
French  Oceania   

Philippine  Islands   
lielcian  Kon^o   
British  West  Africa   , 
British  South  Africa   
British  East  Africa   
French  Africa   
Mada-''ascar   
Portuguese  Africa   
Egypt   

The  Inventors'  Manual. — By  George  M.  and 
A.  A.  Hopkins.  One  hundred  and  forty- 
four  5  X  7J-in.  page.s ;  bound  in  red 
cloth  boards.  This  manual  is  published 

by  the  Norman  W.  Henley  Publish- 
ing Co.,  2  West  45th  St.,  Xew  Yoric 

City.      Price.    $1.25. 

This  book  is  designed  to  guide  inventors 
in  perfecting  their  inventions,  taking  out 
their  patents  and  disposing  of  them.  The 
various  subhead.s  of  the  text  include:  The 

Faculty  of  Inventing;  Inventor  and  Inven- 
tion; Patent  Advertising;  Making  and 

Prosecuting  Your  Own  Patent  ;  Incompetent 
and  Bungling  Attorneys;  A  Limited  Patent; 
A  Word  about  Coupon  Attorneys,  or  those 

of  the  "No  Patent,  No  Pay"  Type  ;  Record 
of  Inventions ;  Assignments ;  Reversion  of 
a  Patent ;  Design  Patents ;  Money  in 
Patents ;  Patent  Triclcs,  Old  and  New ; 
Joint  Ownership ;  Foreign  Patents ;  The 
Value  of  Patents ;  The  Inventor  and  Pro- 

moter. About  half  of  the  book  is  filled 
with  census  data  regarding  occupations, 
populations  of  cities  and  states.  A  few 

examples  of  typical  patents  of  every-day 
things  are  also  in  the  back  of  the  book. 
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Alrco  Service.  Air  Reduction  Sales  Co.. 
120  Broadway,  New  York.  Folder  giving 
the  advantages  in  the  use  of  Airco 
Iiroducts  in  repairing  damaged  locomotive 
cylinders. 

"Built  Up"  Rail  FroKH.  Air  Reduction 
Sales  Co.,  120  Broadway.  New  York.  Sin- 

gle sheet  circular  giving  the  benefits  de- 
rived from  tlie  use  of  Airco  products  in 

building   up    worn    frogs. 

The  CraiB  &  C'offnian  Turret  Toolpost. 
The  Craig  &  Coffman  Tool  Co.,  Kansas 
City,  Mo.  Catalog.  Pp.  8  ;  5 J  x  75  In. 
description  of  the  construction,  operation 
and   advantages   of   this    turret   toolpost. 

Jonefi  Machine  Moulded  Puiie.vs.  W.  A. 
Jones  Foundry  and  Macliine  Co.,  Chicago, 
111.  Catalog  No.  A-7.  Pp.  32  ;  4J  x  7 
in.  A  general  price  list  of  the  various  types 
of  pulleys  manufactured   by   tliis  company. 

O.  Z.  Divided  Machine  Vises.  O.  Zer- 
nlckow,  15  Park  Row.  New  York.  Folder. 
Pp.  4;  8i  X  11  in.  These  vises  are  fully 
described  and  are  illustrated  in  use  on  a 
milling  and  a  planing  machine  and  a  drill 

Type  "C"  .Vmerican  Roller  BearlnK^. 
American  Roller  Hearing  Co.,  Pitlsburgli. 
Penn.  Bulletin  No.  1004.  Pp.  8;  6g  x  10 
in.  A  circular  describing  the  type  "C" roller  bearing.  Specifications  and  price 
lists   are   given. 

SuKSrestions  for  Instaiiation  of  ShaftinK 
and  3Ionoraii  Systems  in  an  Austin  No.  :i 
Standard  liuildini^.  Austin  Co.,  Cleveland, 
Ohio.  Single  sheet  circular  describing 
these  two  systems  for  carrying  transmis- 

sion   equipment. 
Pittsburgrh  Metal  CuttiuK  Saws.  Pitts- 

burgh Saw  and  Manufacturing  Co.,  Pitts- 
burgh, Penn.  Catalog  No.  10.  Pp.  55  ;  53 

X  83  in.  An  illustrated  and  descriptive 
catalog  devoted  to  circular  metal  cutting 
saws.     Details  and  prices  are  given. 
Lamp  Security.  Flexible  Steel  Lacing 

Co.,  Chicago.  111.  A  single  sheet  folder 
bearing  information  on  the  Flfexco-Lok 
guards  for  electric  lamps.  Table  of  sizes 
and  prices  are  given.  Copies  of  this  folder 
may  be  had  free  on  request  to  tlie  company. 
The  Oesterlein  Story.  Tlie  Oesterlein 

Machine  Co..  Cincinnati.  Ohio.  Booklet. 
Pp.  22  :  54  X  73  in.  This  is  a  detailed 
description  of  the  unusual  points  in  Ohio 
milling  machines.  .\11  types  of  its  mill- 

ing machines  are  illustrated  and  specifica- 
tions  are   given. 

Railroad  Time  Zones.  The  Metal  and 
Thermit  Corporation,  120  Broadway,  New 
York,  is  sending  out  a  large  calendar  an.l 
map  showing  the  new  railroad  time  zones 
which  went  into  effect  Jan.  1,  1919.  The 
map  is  17  x  28  in.  which  makes  It  clear 
and    legible. 

The    Fifty  Thousandth   L.ocom«tive.      The 
Baldwin  Locomotive  Works.  Philadelphia. 
Booklet.  Pp.  25,  9  X  6  in.,  giving  a  de- 

scription with  illustrations  and  dimensions 
of  the  fifty  thousandth  locomotive  just  com- 

pleted by  the  Baldwin  Locomotive  Works 
for    the    Southern    Railway    Company. 

Liberty  HiKh-Spevd  Surface  Grinding  At- 
tachment. Liberty  Tool  and  Gage  Works, 

Woonsocket,  R.  I.  Pamphlet.  Pp.  6.  6  x 
9J  in.  The  high  speed  surface  grinding 
attachment  is  herein  described  under  the 
headings  of  general  description,  construc- 

tion, classes  of  work,  and  sizes  of  wheels 
and  speeds. 

"Lenox"  Band  Saws.  American  Saw 
and  Manufacturing  Co..  Springfield.  Mass. 
A  circular  price  list  of  this  company's  line 
of  saws.  "Lenox  Band  Saws."  They  have 
milled  teeth,  are  hardened  and  *  tempered by  a  new  method  by  whlc(h  they  can  control 
the  depth  of  hardness.  They  can  be  fur- 

nished with  10,  14,  18  and  24  teeth  to  the 
inch 

The  Fortin  5-Spindle  Brill  Bead.  Spaf- 
ford  Tool  Works,  Hartford,  Conn.  Circu- 

lar. Pp.  6;  6  X  91  in.  Giving  description 
and  particular  advantages  of  this  turret 
drill  head  attachment  together  with  illus- 

trations and  specifications.  The  last  page 
of  the  circular  is  devoted  to  a  description 
of  the  "Supreme"  Quick  Action  Vise,  also 
manufactured   by    this   company. 

Universal  Wood  Mtiling  Machine.  Oliver 
Machinery  Co.,  Grand  Rapids.  Mich.  Cata- 

log. Pp.  24,  8J  X  11  in.  A  catalog  describ- 
ing the  use  of  the  wood  milling  machine  on 

various  patterns,  and  illustrating  the  wide 
range  of  work  done  on  this  machine.  Half- 

tone illustrations  are  given  of  wood  pat- 
terns  made    of   herring-bone    gears,    spiral 

spur  and  worm  gears,  coreboxes,  pattern 
bends,   pulley  arms.   etc. 
Hyatt  Roller  Bearings.  Hyatt  Roller 

Bearing  Co..  N.  Y..  for  Machine  Tools. 
Bulletin.  Pp.  19,  8  J  x  11  in.,  giving  com- 

plete designs  for  the  application  of  Hyatt 
Roller  Bearings  to  machine  tools  of  all 
kinds  and  at  the  various  bearing  points  on 
machine  tools.  It  also  contains  a  complete 
load  and  speed  table  giving  the  safe  load 
of  Hyatt  bearings  for  all  dimensions  and 
all  classes  of  machine  tool  service. 

Test  of  a  Flat  Slab  Floor  of  the  Western 
Newspaper  Union  Building.  Bulletin  106, 
Engineering  Experiment  Station.  University 
of  Illinois,  Urbana,  IlL  Bulletin  106  gives 
the  results  of  test  in  1917  cf  a  four-way 
reinferced-concrete  flat  slab  floor  of  the 
Western  Newspaper  Union  Building  in  Chi- 

cago, 111.  The  text  is  adequately  illus- 
trated by  means  of  photographs  and  dia- 
grams, in  which  such  data  as  the  following 

are  gii-en:  "Arrangement  of  Reinforcement 
in  Test  Area,"  "Location  of  Gage  Lines  on 
Upper  and  Lower  Side  of  Slab."  "Load Deflection  and  Location  of  Deflection 
Points,"  "Load  Strain  for  Gage  Lines  on 
Reinforcing  Bars  on  Upper  and  Lower 
Sides  of  Slab."  Copies  of  Bulletin  106  may 
be  had  gratis  by  addressing  the  Engineer- 

ing Experiment  Station,  University  of 
Illinois,  Urbana,  111. 

in  France.  He  is  interested  in  con- 
necting with  concerns  in  this  country 

manufacturing  agricultural  machinery, 
small  tools,  general  hardware,  special- 

ties, etc.,  which  products  will  be  dis- 
tributed through  his  Paris  office. 

George  Hunter,  consulting  superin- 
tendent of  the  Elgin  National  Watch 

Co.,  died  at  Elgin,  111.,  Mar.  4  at  the 
age  of  84  years.  He  was  connected 
with  the  Elgin  company  since  its  or- 

ganization in  1864,  and  was  general 
superintendent  of  the  company  from 
1872  to  1903. 

The  Bureau  of  Forelsn  and  Domestic 
Commerce,  Department  of  Commerce, 
WashinKton,  D.  C,  has  inquiries  for  the 
agencies  of  machiner.v  and  macliine  tools. 
Any  information  desired  regarding  these 
opportunities  can  l>e  secured  from  the 
above  address  b.v  referring  to  tlie  number 
following   eacli   item. 

A  company  in  France  wishes  to  pur- 
chase or  to  secure  an  agency  for  the  sale 

of  bolts,  nuts,  screws,  nails,  rivets,  etc., 
and  hardware.  Correspondence  should  be 
in  French.      References.     No.    28595. 
A  company  in  England  desires  to  pur- 

chase household  hardware,  small  tools, 
toys,  and  novelties.  Quotations  should  be 
given  f.o.l).  New  York  or  factory.  Terms, 
cash  or  10  days  sight,  New  York.  Refer- 

ences.     No.   2 8647. 
A  man  from  Chile,  now  in  this  country, 

wishes  to  represent  manufacturers  on  a 
commission  basis,  for  the  sale  of  the  fol- 

lowing: Machinery,  hardware,  automobile 
accessories,  and  mechanical  ^uipment  n: 
general.     References.     No.  28651. 

A  man  in  Denmark  desires  to  secure  an 
agency  for  the  sale  of  steel  products,  such 
as  beams,  angles,  channels,  tees,  ship 
channels,  plates,  iron  and  steel  round 
bars,  and  tool  steel ;  metal  castings,  elec- 

trical accessories  , packings,  armatures,  iron 
and  brass  cocks  and  valves,  and  railway 
equipment.      References.      No.    28653. 

An  agency  firm  in  France  desire  to  se- 
cure an  agency  for  the  sale  of  machine 

tools,  manufacturing  implements,  automo- 
biles and  small  iron  wares,  in  France, 

Switzerland.  England,  Italy.  Belgium  and 
Spain  ;  also  desires  to  represent  American 
firms  at  fairs  in  France.  Correspondence 
should  be  in  French,  References.  No. 
28593. 

Ed.  Dufresne,  engineer  of  art  and 
manufacturers,  Thiers  (Puy-de-Dome), 
France,  desires  the  representation  of 
American  firms  for  the  sale  of  wood, 
metals,  tools,  construction  materials, 
machinery,  etc. 

E.  Wegmuller-Ribner,  Berne,  Switzer- 
land, Junkerngasse  40,  desires  to  pur- 
chase or  to  secure  the  agency  for  the 

sale  of  machinery  and  accessories,  and 
tools.  Correspondence  should  be  in 
French. 

Emmanuel  Pironneau,  a  French  engi- 
neer, has  opened  a  New  York  office  at 

1779  Broadway,  New  York  City,  and  is 
representing  a  number  of  large  French 
manufacturing  concerns  for  whom  he 
will  purchase  machine  tools  and  sup- 

plies. Mr.  Pironneau  also  has  charge 
of  looking  up  American  products  which 
can  be  manufactured  on  a  large  scale 

American  Association  of  Engineers.  An- 
nual meeting  has  been  scheduled  for  May 

13  at  Chicago. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler,  Detroit,  Mich.,  June  16-19,  1919. 
Secretary.  Calvin  Rice,  29  West  39th  St., New    York  City. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  HoteL Donald  H.  C.  TuUock,  Jr.,  secretary.  Room 
41,    166   Devonshire   St.,    Boston,    Mass. 

Engineers'  Club  of  Philadelphia  will 
hold  its  regular  meeting  at  Witherspoon 
Hall,  Tuesday  evening.  Mar.  18,  1919. 
Announcement  has  been  made  of  a  special 
meeting  on  Apr.  23,  at  which  Arthur  J. 
Baldwin,  vice  president  of  the  McGraw- 
Hill   Co.,   Inc.,    will   speak. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles.  secretary,  Oliver  Building,  Pitts- 

burgh,   Penn. 
National  Foreign  Trade  Council.  Annual 

meeting  at   Chicago.   April   24-26. 

National  Machine  Tool  Builders'  Asso- ciation. Spring  convention  to  be  held  at 
Atlantic  City,  N.  J.,  May  12  and  13,  with 
headquarters  at  Hotel  Traymore.  C.  Wood 
Walter,    Cincinnati,    Ohio,    secretary. 

National  Metal  Trades'  Association  will hold  its  21st  annual  convention  at  the 
Hotel  Astor,   New  York,  Apr.   23   and   24. 

New  England  Foundrymen's  Association. Regular  meeting,  second  Wednesday  of 
each  month.  Exchange  Club.  Boston,  Mass. 
Fred  F.  Stockwell,  205  Broadway,  Cam- 
bridgeport,  Mass. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club.  Philadelphia,  Penn., 
Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia,    Penn. 

Providence  Engineering  Society.  Monthly 
meeting  fourth  Wednesday  of  each  month. 
A.  E.  Thornley.  corresponding  secretary, 
P.  O.  Box  796.      Providence,  R.  L 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine.  Jr.,  secretary,  857  Genesee 
St.,  Rochester,  N.  T. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day'. Philip  Frankel.  secretary.  310  New 
England  Building,  Cleveland.  Ohio. 

Technical  League  of  America.  Regular 
meeting,  second  BYiday  of  each  month. 
Oscar  S.  Teale,  secretary,  240  Broadway, New  York. 

United  States  CJhamber  of  Commerce. 
Annual  convention  to  be  held  at  St.  Louis, 
Apr.   28-May  3. 

Western  Society  of  Engineers,  Chicago. 
111.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
July  and  August.  EMgar  S.  Nethercut.  sec- letary.  1735  Monadnock  Block.  Chicago.  IlL 
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Condensed-Clipping  Index  of  Equipment 
Clip,  paste  on  3  x  5-in.  cards  and  file  as  deired 

Indicator,  Universal 
T.   Daniel  Bush,  South  Allentown.   Penn. 

"American    Machinist."    February    27.    1919 

Adapted  for  use  in 
any  size  of  machine. 
where  work  must  be  set 
up  to  given  lines  or  lay- 

outs and  consists  of  a 
base  holding  an  arm 
which  in  turn  holds  the 
ball-headed  needle.  The 
arm  is  held  to  the  base 
by  means  of  spring  ten- 

sion adjusted  by  the 
knurled  head  screw  at  the  left,  while  the  tension  on  the  ball  head 
of  the  needle  is  controlled  by  the  knurled  head  screw  at  the 
right  of  the  arm.  The  needle  being  held  by  spring  pressure  will 
move  before  force  enough  to  break  it  is  applied.  In  case  it  is 
desired  to  use  the  device  with  a  surface  gage  a  rod  is  provided 
having  a  screw  at  its  end,  the  entire  device  being  substituted  for 
the  regular  base.      This  attachment   is  shown   in   the   foreground. 

CaliperH,  Indicating 

Indicating  Caliper  Co..  506  East  19th  St.,  New  York  City 
"American   Machinlat,"   March   6,   1919 

Made  In  two  sizes,  to  open  2 
and  3  In.,  the  illustration  being 
of  the  latter  size.  Has  a  large 
handle  that  fits  into  the  palm 
of  the  hand,  while  the  movable 
Jaw  is  moved  by  pressing  the 
trigger  with  the  finger.  When  the 
points  separate,  a  geared  segment 
operating  on  the  small  gear  wheel 
carrying  the  pointer  causes  this 
pointer  to  move  over  the  graduated 
scale,  indicating  the  distance  be- 

tween the  points.  A  spring  coiled  in 
the   barrel  of   the   pinion   actuates 
the  pinion  and  the  hand  which  is  attached  to  it  and  draws  the 
points  of  the  caliper  together.  The  2-ln.  caliper  Is  graduated  to 
read  to  hundredths  of  an  in.,  while  the  3-ln.  caliper  Is  graduated 
In  sixty-fourths. 

a- 
-Grindiuff  Machine,  Thread 

American  Thread  Grinding  Machine  Co.,  814  Gates  Ave.,  Brook- 
lyn, N.  Y. 

"American    Machinist,"    March    6,    1919 
Three  grinding  wheels  are  car- 

ried on  a  head,  which  is  the  tur- 
ret type.  The  wheels  are  posi- 

tioned by  means  of  the  stop  shown 
at  the  front  of  the  turret  while 
this  is  clamped  by  means  of  the 
screw  shown  at  the  top.  The 
turret  carrying  the  three  grinding 
wheels  is  mounted  on  a  cylindrical 
shaped  base,  this  construction 
making  it  possible  to  tip  the  wheel 
to  the  helix  angle  of  the  thread. 
A  dressing  fixtui'e  is  located  at the  rear,  it  being  the  idea  to  true 
the  wheel  not  in  use  while  grind- 

ing. The  truing  device  is  provided  with  graduations,  so  that  the 
diemond  can  be  adjusted  to  the  desired  angle.  The  base  carrying 
the  wheel  turret  is  also  provided  with  graduations,  so  that  it  can 
be  quickly  set  to  the  desired  helix  angle.  The  work  is  revolved 
and  fed  by  the  handwheel  at  the  right.  This  wheel  carries  a 
master  screw  and  is  fixed  to  the  main  carriage  in  regard  to 
longitudinal    position. 

Siae  Blocks,  "Loway" 
A.  F.  Way  Co..  Inc.,  Hartford,  Conn. 

"American   Machinist,"   March   6,    1919 
In  placing  these  size  blocks  on 

the  market  the  idea  has  been  to 
provide  a  set  of  blocks  that  are 
within  the  reach  of  every  mechan- 

ic. Made  of  selected  material, 
and  with  the  exception  of  sizes 
below  0.0937  in.  are  heat  treated, 
hardened  and  seasoned.  All  blocks 
measure  between  their  rated  .size 
and  0.0001  in.  oversize,  thus  mak- 

ing the  combined  ei'roi-  of  five 
blocks  only  0.000,";.  Each  block is  marked  with  a  letter,  and  each 
set  is  furnished  with  a  chart  In 
which  the  various  combinations 
obtainable  are  given  with  their 
letter  equivalents,  this  table  show- 

ing   at    a    glance    the    necessary 
blocks  to  make  up  any  required  measurement.  The  blocks  are 
put  up  In  three  sets.  Set  A,  which  is  the  one  shown,  combining 
sets  B  and  C,  having  a  total  over-all  measurement  of  6.293  In.  : 
set  B  consists  of  13  blocks,  measuring  in  steps  of  1/64  up  to  4 
19/32  In. ;  set  C  measuring  In  steps  of  0.025  in.  up  to  4.825  In. 

Countershafts,    Roller-Bearing: 
Queen  City  Machine  Tool  Co.,  Cincinnati,  Ohio 

"American   Machinist,"   March   6,   1919 

All  shaping  machines  hereafter 
placed  on  the  market  by  this  con- 

cern will  be  equipped  with  a 
roller-bearing  coimtershaft  as 
shown  in  the  cut.  Ball  bearings 
on  the  countershafts  are  of  the 
Hyatt  roller  type  and  Fischer  oil- 

ers are  used.  The  cross-section 
illustration  shows  the  construc- 

tion  of   the   device   quite   clearly. 

CoiipiinKS,   Cushion  and  Flexible,  "Karge" 
Three  Rivers  Machine  Tool  and  Die  Corp.,  Phoenix,  N.  Y. 

"American  Machinist,"  March  6,  1919 
Constructed  of  special  alloy-steel  coils  terminating  In  couplings 

by  which  they  are  fastened  to  the  ends  of  the  solid-steel  shafting. 
Cushion  couplings  are  intended  to  be  employed  as  a  regular 
coupling  in  connecting  up  line  shafts  or  to  be  inserted  immediately 
ahead  of  iieavy-duty  machines  to  serve  as  a  buffer  or  cushion  and 
lessen  the  starting  stresses  on  motors.  These  couplings  also  take 
care  of  misalignment  of  the  shaft  up  to  1  in.  The  flexible  couplings 
now  have  a  longer  coil  in  use,  permitting  a  continuous  line  of 
shafting  to  be  carried  over  or  under  obstructions  or  around  a 
corner,  from  one  floor  to  another  or  even  down  one  side  of  a 
partition  wall  and  back  on  the  other  side  without  the  use  of 
gears  or  belts.  Three  methods  are  used  for  connecting  the  coup- lings 

Pumps,  .Motor-Uriven   Lubricant 
Fulflo  Pump  Co..  Blanchester,  Ohio. 

"American    Machinist."    March    6.    1919 
Built  in  i,  3.  1  and  li  in.  sizes 

arranged  for  either  floor  or  wall 
mounting  and  are  equipped  with 
i,  S,  %  and  1  hp.  motors  respec- 

tively. The  pump  shown  in  the 
illustration  is  the  3-in.  size 
equipped  with  a  motor  "run- 

ning 2700  r.p.m.  The  capacity  at 
this  speed  is  21  gal.  per  min.  with 
an  11-ft.  head,  20  gal.  per  min. 
with  a  12  J  ft.  head,  and  11  gal. 
per  min.  with  a  24-ft.  head,  cut- 

ting  compound    being   used.    They 
are  of  the  centrifugal  type  and.  having  both  intake  and  outlet 
located  at  the  top.  retain  enough  fluid  for  priming  purposes  without 
the  aid  of  valves  or  other  mechanical  means.  The  impellers  are 
of  the  semi-enclosed  type  and  are  supported  by  a  bearing  at  either 
end,  the  thrust  being  taken  care  of  by  a  hardened-steel  collar. 
Standard  pumps  have  cast-iron  bodies,  covers  and  impellers,  but 
may  be  fuinished  in  brass  or  bronze  if  desired.  The  base  is 
arranged  for  a  three-point  mounting,  which  enables  it  to  be 
leveled  without  the  necessity  of  machining  the  surface  to  which 
it  is  to  be  attached. 

Boring  Mill,   Horizontal 
Blomquist-Eck  Machine  Co.,  1146  East  152d  St.,  Cleveland,  Ohio 

"American  Machinist,"  Jan.  2,  ]!!I9 
(This  card  is  to  replace  those  published  on  pages  92a  and  234a.) 
Diameter  of  spindle,  3  J  in.  ; 

travel  of  spindle.  30  In.  ;  taper  in 
spindle,  Morse  No.  5  ;  number  of 
speed  changes,  twelve,  16  to  196 
r.p.m.  ;  number  of  feed  changes 
for  spindle  or  table.  9  ;  number  of 
feed  changes  for  spindle  or  table 
with  back  gears,  18  ;  feeds,  0.003 
to  0.518  in.  per  spindle  revolu- 

tion ;  working  surface  of  table,  24 
X  54  in.  ;  automatic  longitudinal 
feed  of  table,  36  in.  :  automatic 
traverse  feed  or  parallel  move- ment of  table  with  bed.  37  in. ; 
maximum  distance  from  spindle 
nose  to  outboard  bearing,  5  ft.  5 
in.  ;  maximum  distance  from  top 
of  plain  working  table  to  center  of  spindle,  27  in.  ;  maximum 
distance  from  top  of  bed  to  top  of  table,  10  in.  :  weight,  crated, 
11,600  lb.;  5  hp.  recommended;  motor  recommended,  constant 
speed,  900  to  1200  r.p.m. 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG  IRON 
Current 

CINCINNATI 
No.  2  Southern      $34.  60 
Northern  Basic        31 .  80 
Southern  Ohio  No.  2       32.  80 

NEW  YORK,  Tidewater  delivery 
Penna.  2X           35.  15 
Southern  No.  2  (silicon  2. 25  to  2  75)        39.  9i 

BIRMINGH.-VM 
No.  2  Foundry        31 .  DO 

PHILADELPHIA 
Eastern  I'a.  2X-        36.  15* 
Virginia  No.  2       35.  tOt 
Basic        33.  90* 
Grey  Forge        33.90* 
BesBemer   

CHICAGO 
No.  2  Foundry  Local        31 .  00 
No.  2  Foundry  Southern        37.  25 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley        31.00 
Basic        30.00 
Bessemer        33 .  60 

*  F.o.b.  furnace,     t  Delivered. 

One  Mont!)  ,\ko 

$34  60 
31  80 
32  80 

36.  15 
39  95 

31.00 

36.15* 

38. lot 

33.90* 33  90* 
31 nn 
37 

25 

31 00 

30 

00 
33 

60 

STEEL.  SHAPEIS — The  following  base  prices  per  100  lb.  are  for  structural 

shapes  3  in.  by  i  in.  and  larger,  and  plates  i  in.  and  heavier,  from  jobbers'  ware- 
houses at  tlie  cities  named: 

.   New  York   ^     ̂ Cleveland—  -—  Chicago  — 
One        One                        One  One 

Current  Month    Yeai     Current     Year  Current      Year 
Ago        Agj                         .rtgo  Ago 

Stn  cturaUhapes      $4.07     $4.07     $4.^0     $3.9/     $4-4.04  $4  07       $4.20 
8oft  steel  bars        3  97       3.97       4.10       4.07       4-4.04  3  97         410 
Soft  steel  bar  shapes. .      3.97       3.97       4.  iO       4.07        4.14  3.97         4.10 
Soft  steel  bands        4 .  57       4.57               

Plates,  i  to  I  in,  thick     4.27       4.27       4  45       4.47*      4.39  4.27         4.45 
*  For  W-»"'  plates  the  extra  is  30c.  per  100  lb. 

BAR   IRON — Prices  per  tOO  lb.  at  the  places  named  arc  as  follows: 
Current         One  Year  Ago 

Pittsburgh,  mill    $2.96  $3.50 
Warehouse.  New  York    4.17  4 ,  70 
Warehouse.  Cleveland    3.82  3.98} 
Warehouse.  Chicago    4.  10  4.  10 

STEEL  SHEETS — The  following  a-re  the  prices  in  cents  per  pound  from 

jobbers'  warehouse  at  the  cities  named: 
.   New  York         Cleveland   .—Chicago— faC 

-Sst.      !_.^     oigo    fl-ceo 
.tiSS        3?        C.Sm     CCJbO 

•No.  28black        4  70     6.22     6  22     6  45 
•No.  26black        4  60     6   12     6.12     6.35 
»No8.  22  and  24  black .  .      4  55     6.07     6  07     6  30 
Nos    18  and  20  black.        4.50     6  02     6.02     6.25 
No.  16 blue  annealed  ..      4.10     5.37     5  37     5  65 
No.  14  blue  annealed    .      4  00     5  27     5  27     5.55 
No.  10  blue  annealed.  .      3  90     5   17     5.17     5.45 

*No.  28  Kalvaniied        6.05     7.57     7  57     7.70 
•No.  26  galvanized        5  75     7  27     7.27     7.40 
No.  24  galvanized        5  60     7   12     7   12     7  25 

*  For  painted  corrugated  sheets  add  30c.  per  1 00  lb 
19  to  24  gages;  for  galvanized  corrugated  sheets  add  1! 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
requiring  at  least  1 000  lb.  of  a  size  (sniuiler  tiuantities  take  the  standard  extras)  the 

following  discounts  hold: 
Current 

New  York      List  plus  9% 
Cleveland      List  plus  7% 
Chicago      List  plus  9% 

i-S 

Is  sss 
O  u o><< us  o><< 5  75 6  385 6.22  6.45 
5  65 6.285 6.12  6.35 
5  60 6.235 6  07  6  30 
5  50 6   185 6.02  6.25 

4  95 5.585 5.37  5  65 
4.85 5.485 

5  27   5  55 
4  75 5  385 5.17  5  45 

7.15 7.635 7.57  7.70 

6.85 7.335 7  27  7,40 
6  70 7.185 7.12  7.25 

.  for  25  to  28  gage;   25c.  for 
5e.,  all 

gages. 

One  Year  Ago 

List  plus  10% 
List  plus  lOTr 

List  plus  10  ̂ c 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

New  York      
Cleveland .    .    
Chicago    -  ,    

35% 
35% 
35% 

40<-o 

401 
40% 

SWEDISH  (NORV/AY)  IRON— The  average  price  per   100  lb.,  in  ton lots  is: 
Current  One  Year  Ago 

New  York        $25  50-30  $15  00 
Cleveland          20  00  15  00 
Chicago          16  50  15  00 

In  coils  an  advance  of  50f.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  sellin^r  at  1 5c.  lier  lb. 

WELDING    MATERIAL    (SWEDISHj-P™'*  are  a»  follows  in  cents per  pound  f.o.b.  New  York,  in  100  lb.  lots  and  over: 

Welding  Wire 

3;  H.  A.  1,  A.  A        1 
No.  8,  A  and  No.  10 
i 
No.  12     }  25,50to  33.00 

Ai  No.  14  and  A. No.  18   
No.  20   

Domestic  20c.  for  A,  1 5c.  for  }  to  A- 

Cast-Iron  Welding  Rods 

A  by  12  in.  long      14  00 
i  by  19in.  long      12  00 
i  by  19  in.  long      10  00 
I  by  21  in.  long      10  00 

Special  Welding  Wire,  Coated 
   33  00 
   30  00 
   38  00 

MISCELLANEOUS   STEEL— The    following  quotations    in  cents   |xt 
pound  are  from  warehouse  at  the  places  named: 

New  York  Cleveland  Chicago 
Current  Current  Current 

<  (penhearth  spring  steel  (heavy)        750  8.  00  750 
Spring  steel  (light)      10.00  11.25  1175 
Coppered  bessemer  rods        8.00  8.00  7  07 
lloopsteel        4.57  4.75  477 
Coid-rolled  strip  steel        8.02  8.25  8  57 
Floor  plates        6.  27  6.  00  6  25 

PIPE — The   following  discounts  are  for  carload  lota  f.o.b.  Pittsburgh:  basing 
canl  of  National  Tube  Co.  for  steel  pipe,  Cardr*/  A,  AI.  Byer's  Co.  for  iron,  both 
dated  Jan.  1,  1919. 

BUTT  V:i^:.D Steel 

Inches  Black 

i,  i,  and  i      47% 
J      51% 
J  to  3     54% 

Galvanized 

20!% 
36!  % 
40!  % 

Inche 

to  11... 

2   

2!  to  6. 

47% 50% 

LAP  WELD 

34!%  2. 

iron 

Black 

36% 

^9% 

and  i. 
BUTT  WELD,     43% 

     48% 
     52% 

37i%  2Jto6     31% 

EXTRA  STRONG  PLAIN  ENDS 

25!%  Ji-i  U      36% 

35t% ^'3    /(J 

Galvanised 

20% 

15% 

EXTRA  STRONG   ''LAIN  ENDS 

33!%  2      30% 
36!%  21  to  4      32% 

   ....    31% 

17% 
20% 

19% 

i  to  U   
LAP  WELD 

2     45% 

2!  to  4      48% 
4}  to  6      47%  35!%  4j  to  6 

.Stock  discounts  in  cities  named  are  as  follows: 

'—New  York—  .—Cleveland^  . —  Chicago  — . 
Gal-                      Gal-  Gal- 

Black   vanized  Black   vanized  Black      vanixed 

J  to  3  in.  steel  but;  welded..    43%       27%  43%       26%  44  9%       29.9% 
3!  to  6  in.  steel  lap  welded...    38%       23%  39%       23%  40.9%       26.9% 

.Malleable  fittin:.!8.    Class  B  and  C,  from  New  York  stock  sell  at  list  -H2J  %. 
Cast  iron,  st;indaid  sizes,  10%  off. 

METALS 

MISCELLANEOUS  METALS— P«s<">t  a°<l  P^^  -'^'w  York  quotationa in  cents  per  pound,  in  carload  lots: 
Cur-  One  One   Year 
rent  Month   .Ago  Ago 

Copper,  electrolytic        16  00  17  00  23.50 
Tin  in  5-ton  lots        72  50  72  50  85  00 
Lead          5  25  5   10  7  75 
Spelter          6  75  6  85  7.75 

ST.  LOUIS 

Lead         5  00  4  80  7.10 
.Spelter          6  40  6  50  7. 75 

.\t  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for'  I  ton  or more: 
.    New  York  — -, — -  ^-  Cleveland — ■  .—  Chicago  — ■ 

3  ?  zj:,  W        =&»  3?  C  i>  ta         3C         cctc u  £:      s-5<     o>-<:      o£      o><<     u  £     o>-< 
Copper  sheets,  base..  22.50  24  50-27  31.50-33  24.50  32.50  32.00  36.00 
Copper  wire  (carload 

lots)    23.0025.00-28    32  00  23  00  28  50  28  50  33  50 
Brasssheets    18.7523  75-28  30.75  25  00  32  00  29  00  33  50 
Brasspipe    28  00  34  00-37  36  50  33  00  38  00  37  00  38  00 .Solder  (half  and  halO 

(caselots)    46.5038  00-41  62  00  4150  48  50  39  00  40  00 

Copper  sheets  quoted  above  hot  rolled  16  o«.,  cold  rolled  14  oz.  and  heavier, 
add  Ic.;    polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under;    over 20  in. ,2c. 

BRASS  RODS — The  following  quotations  are  for  large  lots,  mill    1 00  lb.  and 
over,  warehouse:    25%  to  be  added  to  mill  prices  for  extras;   50%  to  be  added  to 
warehouse  price  for  extras: 

Current  One  Year  .Ago 

Mill                        $18.00  $25  25 
NewYork    19  50  26  25 
Cleveland    24  00  30.00 
Chicago    28  50  35  00 
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Electric  Seam 
Welding 

By  p.  t.  van  bibber 
Sales   Eneineei    Thomson   Electric   Welding  Co., 

Lynn.    Mass. 

Outside  of  the  manufacturing 

concerns  employing  electric 
seam  welding  machines,  few 

mechanics  realize  their  impor- 
tance or  method  of  operation. 

The  machines  and  applications 

here  shown  will  clearly  indi- 
cate the  field  that  is  covered. 

TllllllllllIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU^^^^^^^^ 

SEAM  welding  is  the  process  of  joining  two  over- 
lapping edges  of  sheet  metal  for  their  entire 

length  without  the  application  of  any  solder 
or  spelter  along  the  joint.  In  the  Thomson  process  of 
lap-seam  welding,  the  heat  is  produced  by  passing  a 
large  volume  of  electric  current  through  the  edges  to 
be  welded  by  means  of  a  copper  roller  on  one  side  of 
the  joint  and  a  copper  track  or  horn  underneath.  In 
any  electrical  path,  wherever  high  resistance  is  inter- 

posed, heating  will  result,  and  the  higher  the  resist- 
ance to  the  current,  the  greater  will  be  the  heating 

effect.  In  the  electric  lap  seam  welding  machines,  the 
copper  roller  and  horn  are  good  conductors  and  the 
joint  between  the  edges  of  the  metal  to  be  welded  is 
the  point  of  highest  resistance.  On  this  account  it  is 
evident  that  the  greatest  heating  effect  will  be  at  that 
point.  As  the  roller  passes  over  the  joint,  heating  the 
stock  to  a  plastic  state  beneath  it,  pressure  is  applied 
by  springs  on  the  roller  which  forces  the  two  edges  to- 

gether as  fast  as  they  are  heated.  Since  20  B.  &  S. 
gage  or  lighter  metal  heats  very  rapidly,  the  pressure 
and  heating  can  be  effected  at  the  same  instant  of  con- 

tact by  the  roller,  and  it  is  possible  to  weld  as  fast  as 
6  in.  per  second. 

The  only  preparation  necessary  for  seam  welding  is 
that  the  stock  must  be  absolutely  clean,  that  is,  free 
from  any  traces  of  rust,  scale,  grease,  or  dirt,  if  a  tight, 
well-appearing  joint  is  desired.  If  it  is  not  necessary 
for  the  joint  to  be  tight,  it  will  not  be  necessary  to  have 
the  stock  so  clean,  although  heavy  scale  or  rust  will 
obstruct  the  passage  of  current,  so  that  little  or  no 
heating  effect  can  be  secured  under  these  conditions. 

In  welding  sheet  brass  of  22  to  30  B.  &  S.  gage,  to 
secure  a  perfect  joint  the  metal  should  be  carefully 
pickled  and  washed  to  remove  all  traces  of  grease  and 
tarnish  which  tend  to  prevent  the,  passage  of  current 

across  the  joint  of  the  edges.  The  metal  should  be 
welded  soon  after  pickling,  as,  no  matter  how  carefully 
it  may  be  washed,  oxidation  is  always  sure  to  start 
very  shortly  after  the  brass  has  been  removed  from  the 

pickling  acid. 
Steel,  to  be  successfully  seam  welded,  should  not  have 

a  carbon  content  of  over  0.15  per  cent.,  for  a  higher 
carbon  steel  than  this  has  a  tendency  to  crystallize  at 
the  point  of  weld,  due  to  the  rapid  cooling  of  the  welded 
portion  from  the  surrounding  cold  metal.  After  weld- 

ing, the  joint  will  be  found  to  be  about  one-third  thicker 
than  the  single  thickness  of  the  metal.  It  is  possible, 

by  applying  more  pressure,  to  reduce  this  finished  thick- 

FIG.    2.      DETAILS   OF  WELDING   ROLLER  HEAD 
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FIG.  3.     THOMSON  NO.  318  LAP  SEAM  WELDING  MACHINE 

ness  still  more,  but  it  wears  more  on  the  copper  roller 
to  do  so.     . 

In  welding  brass,  a  soft,  annealed  metal  should  be 
used,  for  although  hard-rolled  brass  can  be  welded,  it 
does  not  force  the  two  edges  together  very  much  and 
the  finished  joint  under  these  conditions  is  almost  twice 
the  original  metal  thickness.  However,  with  a  soft,  an- 

nealed brass  the  finished  joint  will  be  not  over  a  third 
greater  than  the  single  metal  thickness,  and  by  apply- 

ing sufficient  pressure  can  be  reduced  down  to  be  not 
over  10  per  cent,  thicker. 

The  principal  advantage  of  electric  seam  welding  is 
that  no  spelter  and  no  flux  are  required,  the  metal  itself 
forming  its  own  cohesive  properties,  which  allows  great 
speed  in  production.  The  greatest  efficiency  of  a  seam 
welding  machine  lies  not  only  in  its 
welding  qualities  but  in  the  use  of  a 
suitable  jig  to  properly  hold  the  work. 
The  jig  used  should  be  made  so  as 
lO  enable  the  operator  to  place  or  re- 

move the  work  in  the  shortest  possible 
time,  since  the  welding  itself  is  very 
fast  compared  with  any  other  known 
method  of  making  a  continuous  joint. 

In  order  that  their  seam  welding 

machines  may  operate  in  every  instal- 
lation with  the  highest  efficiency  pos- 
sible, the  Thomson  Electric  Welding 

Co.  build  them  standard  only  up 
to  a  certain  point  and  then  design  a 
special  holding  jig  to  best  fit  the  work 
to  be  done  in  each  individual  case.  The 
amount  of  lap  allowed  in  making  lap 
seam  welds  is  usually  about  twice  the 
single  sheet  thickness  of  the  metal. 

The  operation  of  a  lap  seam  welding 
machine  is  very  simple,  once  the  ma- 

chine is  set  for  any  given  piece  of  work 
for  which  a  special  jig  has  been  built. 
After  placing  the  piece  in  the  jig  and 
securely  locking  it  there,  the  operator 
depresses  a  foot-treadle  which  throws 

in  a  clutch  and  starts  the  copper  roller 
across  the  work.  By  the  proper  set- 

ting of  adjustable  control-stops  on  the 
control-rod  at  the  top  of  the  machine, 
the  current  is  automatically  i:urned  on 
as  the  roller  contacts  with  the  over- 

lapping edges  of  the  piece  to  be  welded 
and  is  automatically  turned  off  when 
the  roller  reaches  the  end  of  its  stroke ; 
another  stop  reverses  the  travel  of  the 
roller  and  brings  it  back  to  the  start- 

ing position.  The  control-stops  may 
be  adjusted  to  turn  the  current  on  or 
off  at  any  point  along  the  stroke  of 
the  roller  for  doing  work  with  a  seam 
shorter  than  the  maximum  capacity 
of  the  machine.  The  roller  stroke  may 
be  also  shortened  so  that  the  complete 
cycle  of  operation  will  be  accomplished 
in  the  shortest  space  of  time  on  seams 
shorter  than  maximum  seam  capacity 
of  any  machine.  In  order  to  keep  the 
copper  roller  from  overheating  in 
action,  water  is  introduced  through 
its  bronze  bearings  on  each  side.  This 
same  water  circulation,  also  passes 

through  the  under  copper  horn  or  mandrel  and  then 
through  the  cast-copper  secondary  of  the  transformer, 
so  that  the  machine  can  be  operated  continually,  24 
hours  per  day  if  desired,  without,  overheating. 

Lap  Seam  Welding  Machines 

The  lap  seam  welding  machine,  known  as  Model  306, 
shown  in  Fig.  1  v.  ill  weld  a  seam  6  in.  long  in  soft  iron 
or  steel  stock  up  to  20  gage  in  thickness,  or  brass  and 
zinc  up  to  24  gage  thick.  This  machine  will  make  from 
60  to  600  welds  per  hour,  depending  on  the  nature  of  the 
work  and  the  quickness  with  which  the  pieces  can  be 
placed  in  and  removed  from  the  jig.  The  copper  horn 
is  water-cooled  and  has  an  inserted  copper  track  on 
which  the  work  rests.    The  upper  contact  consists  of  a 

FIG.   4.      L.\RGE  SIZE,   NO.    324.   LAP  SEAM  WELDING   MACHINE 
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FIG.   5.     OIL  STOVE  BURNER  TUBES  BEFORE  AND  AFTER 
WELDING 

copper  roller  61  in.  in  diameter,  mounted  on  a  knockout 
shaft  supported  in  water-cooled  bearings.  Pressure  is 
exerted  on  the  copper  roller  by  means  of  a  series  of 
springs  on  each  side  which  are  adjustable  to  give  the 
proper  tension  for  various  thicknesses  of  stock.  Current 
control  is  automatic  through  a  magnetic  wall  switch 
carrying  the  main  current.  The  latter  is  controlled 
from  a  mechanical  switch  which  is  thrown  in  or  out 

by  the  action  of  the  roller-carrying  mechanism  as  it 
starts  and  completes  the  stroke  for  which  it  is  set. 
Standard  windings  are  for  220-,  440-,  and  550-volt,  60- 
cycle,  alternating  current.  Current  variation  for  dif- 

ferent thicknesses  and  kinds  of  stock,  is  effected  through 
a  regulator  which  gives  50  points  of  voltage  regulation. 
A  variable-speed  J-hp.  motor  gives  a  wide  variation  in 
the  speed  with  which  the  roller  may  be  fed  over  the  work. 
The  standard  ratings  for  the  machine  are  15  kw.  or 

25  kv.-a.,  with  60  per  cent,  power  factor.    This  machine 

covers  32  x  96  in.  floor  space,  is  68  In.  high  and  weighs 2750  lb. 

A  close-up  view  of  the  type  of  roller-carrying  head 
used  on  all  the  lap  seam  welding  machines,  is  shown  in 

Fig.  2.  In  this  view  the  roller  is  shown  operating  be- 
tween the  clamping  bars  of  a  special  holding  jig  on 

the  horn.  As  the  roller  itself  occasionally  requires 
smoothing  off  around  its  contacting  surface,  its  bearing 
has  been  designed  to  knock  out  quickly  so  that  removal 
and  replacement  of  the  roller  is  very  simple  and  easy 
to  accomplish.  The  cleaner  the  stock  being  welded  is  kept, 
the  longer  a  roller  will  operate  without  requiring 
smoothing  off,  as  dirt  and  scale  on  the  stock  cause  a 

FIG,    6.      SEAM    WELDED    AUTOMOBILE    MUFFLER    TUBES 

FIG.  7.     HOLDING  JIG  FOR  AUTOMOBILE  MUFFLER  TUBES 

slight  sparking  as  the  roller  passes  along,  which  tends 
to  pit  up  its  contact  surface. 

The  machine  shown  in  Fig.  3,  known  as  Model  318, 
is  a  larger  and  heavier  machine  than  the  one  previously 
described  and  will  weld  a  lap  seam  18  in.  long  on  the 
same  gages  of  metal  quoted.  Another  very  similar  but 
smaller  machine  (Model  312)  is  also  made  for  welding 
seams  up  to  12  in. 

In  Fig.  4  is  seen  a  considerably  larger  machine, 
Model  324,  capable  of  welding  a  lap  seam  up  to  24  in. 
in  length.  The  production  is  from  30  to  120  welds  per 
hour.  The  machine  covers  a  floor  space  of  36  x  90  in., 

is  72  in.  high,  and  weighs  3500  lb.  All  other  specifica- 
tions are  the  same  as  given  for  Fig.  1,  which  is  shown  in 

the  headpiece. 

Examples  of  Holding  Jigs 

The  machines  shown  may  be  fitted  with  numerous 
forms  of  holding  jigs  from  the  simple  bar  clamps  shown 
on  the  horns  in  Figs.  3  and  4,  to  various  more  compli- 

cated forms,  some  of  which  may  be  mounted  on  the  knee 
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FIG.  8.  HOLDING  JIG  FOR  LARGE  SHEET  METAL  CANS 

below  the  horn  or  bolted  direct  to  the  face  of  the  ma- 
chine column. 

The  small  oil  -stove  burner  tubes  shown  in  Fig.  5  lend 

themselves  nicely  to  the  seam  welding  process.  Cylin- 
drical pieces  such  as  the  shell  tubes  for  automobile 

mufflers  shown  in  Fig.  6,  need  a  rather  elaborate 

holding  jig.  A  machine  fitted  up  for  this  work 
is  shown  in  Fig.  7.  To  insert  a  muffler  shell  into 

this  jig  the  hinged  end  is  swung  outward  and  down- 
ward; the  two  halves  of  the  holder  are  spread  apart 

by  pressing  down  on  the  left-hand  treadle;  the  shell  is 
then  thrust  into  the  holder;  the  treadle  is  released, 
which  allows  the  holder  sides  to  be  pressed  in  by  the 
springs  and  hug  the  muffler  shell  around  the  horn  of 
the  machine,  with  the  edges  overlapping  enough  for 

FIG.  10. JIG  FOR  WELDING  ENDS  OP  METAL  STRIPS 
TOGETHER 

FIG.   9.     JIG  FOR  HOLDING  BUCKET  BODIES 

the  weld;  the  end  gate  is  then  closed  and  the  welding 
roller  started  over  the  seam.  The  principal  function  of 
the  gate  is  to  hold  the  muffler  shell  square  in  the  jig 
and  prevent  it  being  pushed  out  by  the  welding  roller. 

A  jig  for  holding  large  cans  is  shown  in  Fig.  8.  The 
side  clamps  of  this  jig  are  operated  by  means  of  the 
lever  shown  at  the  left.  An  end  gate,  shown  open,  is 
used  in  the  same  way  as  in  the  muffler  .«hell  jig.  Work 
of  this  kind  is  of  course  much  slower  than  with  a 

smaller  jig,  yet  it  is  faster  than  by  any  other  process 
of  closing  the  seams. 

Bucket  bodies  are  held  as  shown  in  Fig.  9.  The 
holding  jig  is  made  to  slide  in  a  channel  bolted  to  the 
machine  knee.  The  jig  is  slid  back  clear  of  the  horn 
and,  with  the  gate  in  the  flaring  end  open,  the  bucket 
blaiik  is  inserted.    The  gate  is  then  closed  by  means  of 
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FIG.  11.   MACHINE  FOR  FLANGE  SEAM  WELDING 

the  handle,  the  jig  and  work  is  pushed  over  the  horn 
to  a  stop,  and  the  weld  is  made  as  usual. 

Another  application  of  seam  welding,  is  to  use  it  for 
welding  the  ends  of  strip  stock  together,  end  to  end,  so 
as  to  facilitate  continuous  passage  of  the  strip  through 
the  dies  of  a  punch  press.  A  machine  fitted  up  for  this 
work  is  shown  in  Fig.  10.  The  ends  of  the  two  strips 
to  be  welded  are  inserted  in  the  jig  from  opposite  sides 
and  the  edges  brought  together.  The  pieces  are  then 
clamped  by  means  of  the  two  levers  shown  in  front  of 
the  jig,  which  operate  eccentrics  over  the  clamping 
plates.  The  welding  roller  is  then  run  over  the  ends  as 
in  other  work  of  this  kind. 

FIG.  12. 
JIG  FOR  HOLDING  TEAPOT  SPOUTS  FOR 

WELDING 

Flange  seam  welding  differs  from  lap  seam  v/elding 
in  that  instead  of  the  metal  being  lapped  a  slight  fin 
or  flange  is  formed  along  the  edges  of  the  metal  parts, 
the  flanges  being  welded  together  and  practically  elimi- 

nated in  the  process.  This  class  of  welding  is  especi- 
ally adapted  to  the  manufacture  of  light  gage  coffee 

and  teapot  spouts  or  similar  work. 
A  machine  built  especially  for  flange  seam  M'elding, 

known  as  Model  26,  is  shown  in  Fig.  11.    The  work  be- 

FIG.  13. DIAGRAM  OF  FLANGE  SEAM  WELDING 

OPERATION 

ing  done  is  the  welding  of  the  two  halves  of  teapot 
spouts.  In  the  operation  the  two  halves  of  the  spout 
are  clamped  securely  in  a  special  copper  jig.  Fig.  12, 

which  has  been  carefully  hand-cut  to  fit  the  halves  of 
the  spout  perfectly  on  the  entire  contacting  area.  The 

jig  is  pushed  around  on  the  flat  copper  table,  which  con- 
stitutes the  top  of  the  welding  machine,  so  that  the  seam 

TABLE  1.     COMPARATIVE    THICKNESS    AND    APPROXIMATE  CURRENT  CONSUMPTION  FOR  6-IN.    SEAM 

THICKNESS  OF  SINGLE  StiEET 

K.W.H.  CON- COST PER 

THICKNESS  OF  SINGLE  SHEET 

K.W.H.  CON- 

"= 6 

& 

OS 

& COST  PER 

Decimals  of  inch 

a.E 

SUMED  PER 
1000  WELDS 

1000  WELDS 

@  Ic  PER Decimals  of  inch 

a.S 

SUMED  PER 

1000  WELDS 

1000  WELDS 

@  Ic  PER 

M 

W2 

m'So 

K.W.H.* 

nfo 

K.W.H.* .00394 10 .075 
.0007 

.02 

25 .78 .0078 
.00787 

.2 

.17* 
.0017 .  0201 

24 

.78 
.0078 

.01002 30 .25 
.0025 

.022 24 .95 
.0097 

.01126 
29 

.3 

*.003 

.02257 
23 

.97.5 

.0097 
.01181 .3 .35 

.0035 .02362 
.6 1.05 .0105 

.012 30 
.35 .0035 

025 

23 

M75 
.0117 .01264 

28 
.375 

.0037 .02535 
22 1.257 

.0126 
.013 29 

.4 
.001 . 02756 7 1.35 .0135 

.014 
28 

.45 .0045 .028 

22 

1.4 
.014 .01419 27 

.46 .0046 
.02846 

21 1.425 
.0142 .01575 .4 .525 

.0052 
. 03149 

8 
1.65 

.0165 
.01594 26 

.55 .0055 
.03196 

20' 

1.7 .017 
.016 27 

.56 .0056 .032 
21 1.7 

.017 

.0179 2,5 .675 
.0067 

.033 

20 

1.925 .0192 
.018 26 

.68 .0068 .03543 
9 1.95 

.0195 .01968 .5 
.75 .0075 .03589 19 

2. 

.02 
*  Multiply  these  values  by  the  rate  you  are  paying  per  K.  W.  Hour  for  curt-ent,  to  determine  what  the  cost  per  1000  welds  for  any  size would  be  at  your  plant. 
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FIG.    14.      A    FINISH    WELDED    TEAPOT    SPOUT 

of  the  edge  to  be  welded  i?  allowed  to  ride  along  the 
small  power-driven  copper  roller  which  is  mounted  on  a 
vertical  shaft,  as  illustrated  in  Fig.  13.  The  halves 
which  are  welded  by  this  process  must  be  blanked  out 
by  special  steel  dies  to  give  the  correct  amount  of  fin 
or  flange  on  each  edge.  This  fin  is  heated  to  the  plas- 

tic stage  by  contact  with  the  roller  and  the  slight  pres- 
sure applied  not  only  forces  the  metal  of  the  two  fins 

to  cohere  but  also  forces  the  projection  into  a  level 
with  the  outer  surface  of  the  spout,  thus  giving  a  fin- 

ished  job    direct   from    the   welder   which    is    smooth 

tember,  1918.  The  amount  of  insurance  is  based  upon 

length  of  service,  beginning  with  $500  for  three  months' service  and  ending  at  $1,500  for  nine  years  or  more  of 
service. 

It  was  thought  at  first  that  one  weakness  of  the  plan 
might  be  that  after  receiving  the  policy  and  putting  it 
away  the  employee  would  lose  interest  and  forget  about 
it.  This  would  often  be  the  case  if  the  policy  were 

simply  presented  to  the  employee  and  nothing  else  done 
about  it.  But  there  are  several  important  factors  that 
make  it  impossible  for  employees  to  lose  interest  or 
forget.  When  the  applicant  is  hired  the  employment 
department  explains  the  plan,  shows  him  a  framed 

sample  policy  which  hangs  in  a  conspicuous  place,  pre- 
sents him  with  an  Employee  Instruction  and  Rule  Book 

and  directs  him  to  take  it  home  to  study.  The  policy 
itself  is  good  looking  and  simple,  and  the  monthly  shop 
bulletin,  which  is  mailed  to  the  homes,  affords  a  good 
opportunity  as  a  constant  reminder.  The  notice  which 
is  mailed  when  the  amount  of  insurance  increases  is 

a  pleasant  memento,  while  death  is  the  most  forceful 
argument  of  all. 

The  only  figures  that  can  be  given  are  on  labor  turn- 

TABLE  II. SIZE  OF  COPPER  WIRE  TO  USE  TO  CONNECT    UP  THE  WELDING  MACHINE 
(Where  the  machine  is  not  over  150  ft.  from  source  of  supply) 

Type 
Machine 

K.V.A. 
Demand 

220-Volt  Circuit 440-Volt  Circuit 550-Volt  Circuit 

Size  of  Wire Size  of  Switch 
and  Fuses Size  of  Wire Size  of  Switch 

and  Fuses 20  Amp. 

50  Amp. . 

Size  of  Wire 
Size  of  S-witch and  Fuses 

No.  26 
No.  306 
No.  312 
No.  318 
No.  324 

8 

25 

N0.12B.&S. 

No.    4B.  &S. 

35  Amp. 

100  Amp. 

No.  UB.  &S: 

No.  lOB.&S. 

No.  14  B.  &  S. 

No.  lOB.  &S. 

15  Amp. 

50  Amp. 

enough  without  any  grinding  to  be  ready  for  the 

enamelling  or  agate-coating  process. 
The  secret  of  success  of  this  work  lies  wholly  in  the 

proper  preparation  of  not  only  the  copper  holding-dies, 
but  also  the  steel  flanging  and  forming  dies.  A  finished 
spout,  just  as  it  comes  from  the  welding  machine,  is 
shown  in  Fig.  14.     The  welded  seam  is  barely  visible. 

In  order  to  assist  those  who  have  welding  jobs  to  do, 
to  calculate  the  current  cost  on  various  jobs.  Table  I 
is  given.  This  table  shows  the  approximate  current 
consumption,  and  multiplying  the  rate  given  by  the  local 
rate  charged,  the  cost  of  1000  welds  can  be  easily  ascer- 
tained. 

Table  II  is  very  convenient  for  ascertaining  the  size 
of  copper  wire  needed  to  connect  the  different  machines 
mentioned  to  the  main  source  of  current  supply. 

Group  Insurance 
By  A.  J.  Schneider 

Perhaps  a  few  figures  and  facts  giving  information 

on  the  Cincinnati  Planer  Co.'s  first  year's  experience 
with  group  insurance  may  be  of  interest  to  those  who 
are  making  an  effort  to  reduce  labor  turnover.  The 

shop  is  located  in  a  suburb  of  Cincinnati,  "out  in  the 
country  where  the  sun  shines,"  with  good  transporta- 

tion facilities  and  first-class  working  conditions. 
The  group  life  insurance  became  effective  in  October, 

1917,  and  the  following  information  refers  to  the  one- 

year  period  from   Oct.   1,   1917,   to   the   end   of   Sep- 

over,  absence,  lateness  and  cost  of  insurance.  Other 
factors  such  as  increased  loyalty,  good-will,  cooperation, 
organization,  etc.,  cannot  and  should  not  be  weighed 
with  figures.  The  company  had  four  deaths  during  the 
one-year  period  on  a  payroll  the  average  number  of 
which  was  660. 

The  labor  turnover  for  the  calendar  year  1916  was 
245  per  cent.,  and  for  1917  it  was  171  per  cent. ;  for  the 
October-September  period  mentioned  it  was  only  147 

per  cent. 
Absence  for  1916  was  5.9  per  cent,  and  lateness  3.1 

per  cent;  for  1917  the  figures  were  5.8  and  3.2  respec- 
tively, while  for  the  October-September  period  they 

were  6.2  and  3.9  per  cent. 

It  is  not  claimed  that  group  insurance  is  the  only 
factor  influencing  these  figures  and  values,  nor  do  we 

know  how  to  figure  exactly  what  part  of  the  improve- 
ment is  due  to  insurance.  It  is  simply  a  matter  of  study 

and  good,  liberal,  square-deal  judgment.  The  cost  per 
employee  was  $5.13  for  one  year.  This  amount  of 
course  will  vary  according  to  the  average  age  and  in- 

surance amount. 

Possibly  some  day  many  plants  will  establish  a  sink- 
ing fund  and  carry  their  own  life  insurance.  This  could 

be  done  by  a  company  that  at  all  times  has  the  com- 
plete confidence  of  its  employees  and  that  could  find 

some  way  to  take  care  of  the  remote  possibility  of  an 
epidemic  or  catastrophe.  Basing  this  plan  on  the  law 
of  averages  this  would  be  comparatively  easy. 
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I.    Introduction  and  Types  of  Cams 

This  series  of  articles  is  presented  with  a  view 
to  placing  before  the  reader  the  whole  subject 
of  cam  design  on  a  systematic  scientific  basis. 
The  first  few  articles  include  as  much  of  the 

author's  work  on  "Elementary  Cams"  (John 
Wiley  &  Sons,  Inc.)  as  is  considered  necessary 

to  an  understanding  and  application  of  the  funda- 
mental principles  on  which  the  whole  work  is 

based.  Later  articles  will  contain  much  additional 

material  that  is  also  entirely  new  on  the  subject 
of  cam  design  and  construction. 

WITH  the  constant  increase  of  automatic  ma- 

chinery in  practically  the  whole  range  of  man- 
ufacturing industry  the  matter  of  form  and  size 

of  the  cam  calls  strongly  for  a  comprehensive  method 
of  technical  analysis.  Such 
analysis  becomes  more  and 
more  important  as  automatic 
devices  or  machines  are  de- 

signed to  operate  at  higher 

speeds. 
Of  the  vast  number  of  cams 

in  use  in  industrial  manu- 
facturing plants  particularly 

it  is  quite  certain  that  a  large 
majority  have  been  formed 

entirely  "by  eye"  as  a  result 
of  experience  and  successive 
trials  and  without  recourse 

to  technical  analysis  or  sys- 
tematic computation.  The  en- 

tire development  of  cam  work 

has  been  practically  individu- 
alistic without  a  common 

thread  of  principle  running 
through  it  all.  This  is  in 
sharp  contrast  to  the  technical 
development  of  the  subject  of KIG.   1.      RADIAL  CAM  AND  FOLLOWER 

toothed  gearing,  for  example.  Cams,  considered  on  a 
scientific  basis,  have  been  more  neglected  in  engineer- 

ing books  than  any  other  of  the  important  branches 
of  mechanism.  Even  the  nomenclature  of  the  subject 
is  in  a  chaotic  state,  the  same  types  of  cams  being 
known  by  various  names  in  different  localities — some  of 
them  not  far  apart. 

This  series  of  articles  has  been  prepared  with  a 
view  to  gathering  the  various  types  of  cams  that  are 
in  common  use  in  some  comprehensive  and  orderly 
manner,  and  then  pointing  out  how  to  design  one  of 
each  class  for  proper  form  and  size.  The  first  few  in- 

stallments will  include  practically  all  of  the  base  curves 
that  are  in  common  use  in  industrial  manufacturing 
work,  and  will  enable  the  cam  designer  to  lay  down  his 
plans  with  a  foreknowledge  of  what  may  be  expected 
in  each  case.  In  the  later  installments  additional  base 
curves  for  cams  will  be  introduced,  some  of  them  here- 

tofore unknown  and  unused 
so  far  as  the  author  has  been 
able  to  observe.  In  addition, 
all  of  the  cam  types  will  be 

compactly  grouped  and  ana- 
lyzed for  their  adaptability 

for  a  given  operation,  particu- 
larly with  reference  to  the 

minimum  size  of  the  cam  and 

the  relative  velocities  and  ac- 
celerations of  the  follower 

member.  This  will  be  accom- 
plished almost  entirely  with 

the  use  of  simple  arithmetical 

computations  and  with  graph- 
ical methods  of  construction. 

Cams  are  rotating  or  oscil- 
lating pieces  of  mechanism 

having  specially  formed  sur- 
faces against  which  a  follower 

slides  or  rolls  and  thus  re- 

ceives a  reciprocating  or  in- 
termittent   motion     such    as 
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cannot  be  generally  obtained  by  gear  wheels  or  link 
motions. 

Various  forms  of  cams  are  illustrated  at  C  in  Figs. 
1  to  10.  The  follower  in  each  case  is  shown  at  F,  all 
having  roller  contact  except  the  ones  shown  in  Figs.  7, 
8  and  9a.  The  former  has  a  V  edge  and  the  two  latter 
have  plane  surfaces  in  contact  with  the  cam. 

Follower  edges  or  rollers  may  have  motion  in  a 
straight  line  as  from  D  to  G,  Fig.  7,  or  in  a  curved  path 

depending  on  suitably  constructed  guides  or  on  swing- 
ing arms.  The  total  range  of  travel  of  the  follower  may 

be  accomplished  by  one  continuous  motion  or  by  several 
separate  motions  with  intervals  of  rest.  Each  motion 
may  be  either  constant  or  variable  in  velocity,  and  the 
time  used  by  the  motion  may  be  greater  or  less,  all 
according  to  the  work  the  machine  has  to  do  -and  to  the 
will  of  the  designer. 

Cams  may  be  most  simply  and  at  the  same  time  most 
completely  classified  according  to  the  motion  of  the 
follower  with  respect  to  the  axis  of  the  cam,  as : 

(a)  Radial  or  disk  cams,  in  which  the  radial  distance 

FIG. FACE  CAM  AND  FOLLOWER 

from  the  cam  axis  to  the  acting  surface  varies  con- 
stantly during  part  or  all  of  the  cam  cycle,  according  to 

the  data.  The  follower  edge  or  roller  moves  usually 
in  a  radial,  or  an  approximately  radial,  direction  with 
respect  to  the  cam.  Various  forms  of  radial  cams  are 
illustrated  in  Figs.  1,  2,  7,  8  and  9. 

(6)  Side  or  cylindrical  cams,  in  which  the  follower 
edge  or  roller  moves  parallel  to  the  axis  of  the  cam  or 
approximately  in  this  direction.  Several  types  of  side 
cams  are  shown  in  Figs.  3,  4  and  10. 

Nearly  all  the  cams  referred  to  in  the  above  figures 
illustrating  the  two  general  classes  of  radial  and  side 
cams  respectively  have  special  or  local  trade  names, 
which  will  be  pointed  out  in  later  paragraphs. 

(c)  Conical  and  (d)  spherical  cams,  in  which  the  fol- 
lower edge  or  roller  moves  in  an  inclined  direction  hav- 

ing both  radial  and  longitudinal  components  with  re- 
spect to  the  axis  of  the  cam,  as  illustrated  in  Figs. 

5  and  6. 

Cams,  according  to  popular  usage,  have  generally  come 
to  be  known  by  a  wide  range  of  names,  the  same  cam 
often  being  designated  by  a  number  of  different  names 
according  to  geographical  location  and  personal  prefer- 

ence and  surroundings  of  the  cam  builder  or  user 
This  is  an  unfortunate  condition,  and  in  the  general 

classification  in  the  preceding  paragraph  an  endeavor 
is  made  to  establish  a  fundamental  basis  for  clarifying 
and  simplify  the  nomenclature  of  cams  as  much  as 
as  possible.  In  a  work  of  this  kind,  however,  it  is 

essential  tha*^  at  least  the  more  common  of  the  ordi- 
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FIG.   8.     CYLINDRICAL  CAM  AND  SWINGING  FOLLOWER 

nary  working  terms  be  recognized  and  defined  and  that 
the  cams  under  their  popular  names  be  properly  placed 
in  the  fundamental  classification  given  in  the  preceding 

paragraph. 
The  following  specially  named  cams  fall  under  the 

classification  of  radial  cams: 

(e)  Periphery  cams,  in  which  the  acting  surface  is 
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FIO.   4.      END    CAM    AND    FOLLOWER 

the  periphery  of  the  cam,  as  illustrated  in  Figs.  1,  7 
and  9.  While  these  are  examples  of  true  periphery 
cams  it  must  be  recorded  that  the  cylindrical  grooved 
cam,  shown  in  Fig.  3,  is  also  known  to  some  extent 

as  a  periphery  cam,  due  no  doubt  to  the  fact  that  in  de- 
signing this  cam  the  original  layout  for  the  contour  of 

the  groove  is  first  made  on  a  flat  piece  of  paper,  which 
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is  then  wrapped  on  to  the  surface  or  "periphery"  of 
the  cylinder. 

(/)  Plate  canns,  in  which  the  working  surface  in- 
cludes the  full  360  deg.  and  forms  either  the  periphery 

of  the  cam  or  the  sides  of  a  groove  cut  into  the  face  of 

the  cam  plate,  as  illustrated  in  Figs.  1  and  2  respec- 
tively.   Figs.  7  and  9  also  show  plate  cams. 

(g)  Tangential  cam,  in  which  a  portion  MN  of  the 

cam  lobe,  B'ig.  1,  is  bounded  by  a  straight  line. 

F1Q.5 

FIGS.   5   AND    6 TWO  TYPES   OF  CAMS 

Figr.    5- -Conical  cam  with   reciprocating  follower.     Fig.  G — Spher- ical   cam   with   swinging   follower 

(h)  Heart  cams,  in  which  the  general  form  is  that 
which  the  name  implies  (see  Fig.  7).  This  type  of  cam 
is  often  so  laid  out  as  to  give  uniform  velocity  to  the 
driver.  In  this  case  each  half  of  the  lobe  is  bounded  by 
an  Archimedean  spiral  with  the  ends  eased  off. 

(i)  Frog  cam,  in  which  the  lobes  are  more  or  less 
irregular,  as  illustrated,  for  example,  at  C  in  Fig.  9. 

(;■)  Mushroom  cam,  in  which  the  periphery  of  a  radial 

PIG.   7.      HEART  CAM   AND   FOLLOWER,   SLIDING  CONTACT 

or  disk  cam  works  against  a  flat  surface,  usually  a  cir- 
cular disk  at  right  angles  to  the  cam  disk,  instead  of 

against  a  roller  (see  Fig.  9a). 

(k)  Face  cam,  also  called  a  groove,  but  more  prop- 
erly a  plate-groove,  cam  to  distinguish  it  from  the  cyl- 

indrical-groove cam,  in  which  a  groove  is  cut  into  the 

flat  face  of  the  cam  disk.  In  this  form  of  cam,  shown 
in  Fig.  2,  the  roller  has  two  opposite  lines  of  contact, 
one  against  each  side  of  the  groove,  when  the  roller 
has  a  snug  fit.  The  plate  or  disk  in  which  the  groove 
is  cut  is  generally  circular;  but  it  may  be  cast  to  con- 

form with  the  contour  of  the  groove  or  it  may  be  built 
with  radial  arms  supporting  the  irregular  grooved  rim. 
In  the  latter  case  it  lacks  resemblance  to  the  face  cam, 
but  nevertheless  it  must,  because  of  the  nature  of  its 
action,  be  classed  with  it.  The  face  cam,  as  ordinarily 
considered  and  as  illustrated  in  Fig.  2,  is  better  adapted 
for  higher  speeds  because  of  its  more  nearly  balanced 
form  of  construction.  Against  this,  however,  must  be  con- 

sidered one  of  two  disadvantages,  either  the  high  rubbing 
velocity  of  the  roller  against  one  side  of  the  groove 
when  the  roller  is  a  snug  fit,  or  lost  motion  and  noise 
as  the  working  line  of  contact  changes  from  one  side  of 
the  groove  to  the  other  when  the  roller  has  a  loose  fit. 
The  term  groove  cam  might  be  applied  with  advantage 
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FIG.   8.     TOE  AND   WIPER  CAM 

in  clearness  of  meaning  to  such  face  cams  as  are  cut  or 
cast  on  noncircular  plates. 

(0  Wiper  cam,  which  has  an  oscillating  motion  and 
is  constructed  usually  with  a  long  curved  arm  in  order 

that  it  may  "wipe"  or  rub  along  the  plane  surface  of  a 
long  projecting  "toe,"  or  follower.  The  wiper  cam  is 
used  generally  to  give  motion  to  a  follower  which 

moves  straight  up  and  down,  as  shown  from  F  to  F' 
in  Fig.  8.  This,  however,  is  not  essential,  and  the  fol- 

lower may  also  have  a  swinging  motion.  The  disadvan- 
tage of  sliding  friction,  which  is  inseparable  from  the 

wiper  cam,  is  balanced  to  some  extent  by  the  fact  that 
the  very  sliding  permits,  within  certain  range,  of  the 
assignment  of  specified  intermediate  velocities  between 

the  starting  and  stopping  points  which  cannot  be  ob- 
tained with  similar  forms  of  cams  which  have  pure 

rolling  action. 
(m)  Rolling  cam,  which  greatly  resembles  the  wiper 

cam  in  general  appearance,  but  which  is  totally  differ- 
ent in  principle,  for  the  curves  of  the  cam  and  follower 

surfaces  are  specially  formed  so  as  to  give  pure  roll- 
ing action  between  them.  The  rolling  cam  is  specially 

well  adapted  to  cases  where  both  driver  and  follower 
have  an  oscillating  motion  and  where  the  velocities  be- 

tween the  starting  and  stopping  points  are  not  impor- 
tant and  are  not  specified. 
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(w)  Yoke  cam,  a  form  of  radial  cam  in  which  all  dia- 
metral lines  drawn  across  the  face  and  through  the 

center  of  rotation  of  the  cam  are  equal  in  length.  This 
form  of  cam  permits  two  opposite  follower  rollers,  whose 
centers  remain  a  fixed  distance  apart,  to  roll  simul- 

PIG.   9.     YOKE   CAM 

taneously  on  opposite  sides  of  the  cam  and  thus  give 

positive  motion  to  the  follower.  For  illustration  see 
Fig.  9. 

Yoke  cams  may  be  and  frequently  are  made  of  two 

disks  fixed  side  by  side,  the  peripheries  being  comple- 
mentary to  each  other  and  the  two  rollers  of  the  yoke 

rolling  on  their  respective  cam  surfaces.  The  advan- 
tage of  yoke  cams  is  that  they  give  positive  motion  with 

Fit;.   9A.      RADIAL  CAM  WITH  MUSHROOM  FOLLOWER 

pure  rolling  of  the  follower  roller,  there  being  con- 
tact on  only  one  side  of  the  roller  center  in  contradis- 

tinction to  the  double  contact  of  the  roller  which  exists 
in  face  and  groove  cams. 

The  following  specially  named  cams  fall  under  the 
general  classification  of  side  cams.  These  include  cams 
that  have  been  made  from  blank  cylindrical  bodies  by 
using  a  rotary  cutter  with  its  axis  at  right  angles 
to  the  axis  of  the  cylinder  and  by  moving  the  axis  of  the 
rotary  cutter  parallel  to  the  axis  of  the  cylinder  while 

the  cylinder  rotates.  A  groove  of  desired  depth  is  thus 
left  in  the  cylinder.  Fig.  3,  or  the  end  of  a  cylindrical 
shell  is  thus  milled  to  a  desired  form.  Fig.  4.  A  side 
cam  may  also  be  formed  by  screwing  a  number  of 
formed  clamps  on  to  a  blank  cylinder,  the  sides  of  the 
clamps  thus  acting  as  the  working  surface  as  illustrated 
in  Fig.  11.  All  types  of  side  cams  may  properly  be  con- 

sidered as  derived  from  blank  cylindrical  forms,  and 

therefore  the  name  "cylindrical  cam"  could  be  re- 
garded as  synonymous  with  side  cam;  but  general  cus- 

tom has  limited  the  use  of  the  term  cylindrical  cam  to 
the  barrel,  or  drum,  type  mentioned  below: 

(o)  Cylindrical  cam,  also  called  barrel  cam,  drum  cam 
or  cylindrical-groove  cam,  in  which  the  groove  cut 
around  the  cylinder  affords  bearing  surface  to  the  two 
opposite  sides  of  the  follower  roller,  thus  giving  positive 
motion,  as  illustrated  in  Fig.  3. 

(p)  End  cam,  in  which  the  working  surface  has  been 
cut  at  the  end  of  a  cylindrical  shell,  or  has  been  formed 
on  the  side  surface  of  a  circular  disk,  thus  requiring 
outside  effort  such  as  a  spring  or  weight  to  hold  the 

FIG.   10.      DOUBLE-END  CAM 

follower  roller  against  the  cam  surface  during  the 
return  of  the  follower.    An  end  cam  is  shown  in  Fig.  4. 

iq)  Double-end  cam,  in  which  a  projecting  twisted 
thread  has  been  left  on  a  cylindrical  body,  against  both 
sides  of  which  separate  rollers  on  a  follower  arm  may 
operate  and  thus  secure  positive  motion.  Instead  of 
cutting  down  a  cylinder  to  leave  a  projecting  twisted 
thread  it  may  be  cast  integral  with  a  warped  plate,  as 
illustrated  in  Fig.  10,  but  this  in  no  way  changes  its 
characteristic  action. 

There  are  a  number  of  names  in  common  use  for 

cams,  which  cover  both  radial  and  side  cams.  Most 
prominent  in  this  connection  are  those  mentioned  in 
the  following  paragraphs. 

Box  cam,  designating  a  cam  in  which  the  follower 
roller  is  incased  between  two  walls,  as  in  the  face  cam. 
Fig.  2,  or  the  cylindrical  cam,  Fig.  3.  Literally  box 
cams  would  also  include  yoke  cams,  in  which  the  yoke 
would  be  the  box.  Box  cams,  because  of  their  form  of 
construction,  give  a  positive  drive. 

Internal  cam,  in  which  there  is  only  one  working 
surface,  and  this  is  outside  of  the  pitch  surface.  The 
internal  cam  corresponds  to  the  internal  gearwheel  in 
toothed  gearing.  It  may  also  be  considered  as  a  face 
cam  with  the  inside  surface  of  the  groove  removed,  thus 

requiring  that  the  follower  roller  should  always  be  in 
pressure  contact  on  the  outside  surface  of  the  groove 

by  means  of  a  spring  or  weight,  etc.  Under  some  con- 
ditions of  structural  arrangements  of  the  cam  machine 
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the  internal  cam  may  be  used  to  advantage  where  it  will 
give  a  motion  to  a  follower  on  the  opposite  stroke  to 
that  of  the  periphery  cam,  and  it  will  also  sometimes 
permit  of  a  larger  roller  than  the  periphery  cam. 

Offset  cam,  in  which  the  line  of  action  of  the  follower 
rod,  when  extended,  does  not  pass  through  the  center 
of  the  cam,  as  would  be  the  case,  for  example,  if  the 
center  line  DG  of  the  follower  rod  in  Fig.  7  were  moved 
to  the  right  or  the  left  so  that  its  extension  would 
not  pass  through  the  center  of  rotation  of  the  cam. 

Positive-drive  cam  is  one  in  which  the  cam  itself 

drives  the  follower  on  the  return  as  w<?ll  as  the  forward 
motion.  Many  cams  drive  only  on  the  forward  motion 
of  the  follower,  and  depend  upon  gravity  or  the  action 
of  a  spring  to  drive  the  follower  in  its  return  motion; 
such  cams  are  illustrated  in  Figs.  1,  4,  5,  6,  7  and  8. 

Cams  having  positive  drive,  and  therefore  independ- 
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FIG.   11.     BARREL  CAM 

ent  of  gravity  or  springs,  are  illustrated  in  Figs.  2,  3, 
9  and  10.  It  will  be  noted  that  positive-drive  cams  in- 

clude the  face,  yoke,  cylindrical  and  double-end  types  of 
cams;  also  that  the  box  cam,  although  it  includes  some 
of  these,  should  also  be  considered  as  a  group  name  of 
the  positive-drive  type. 

Single-acting  and-  double-acting  cams  comprise  all 
forms  of  cams,  the  single-acting  ones  giving  motion  only 
in  one  direction  and  depending  on  a  spring  or  gravity 
to  return  the  follower.  Double-acting  cams  have  the 
follower  under  direct  control  all  the  time  and  are  the 

same  as  positive-drive  cams  described  in  the  preced- 
ing paragraph. 

Cams  which  always  give  continuous  motion  to  the 
follower  from  one  end  of  the  stroke  to  the  other 

are  called  single-step  cams.  When  the  follower's  mo- 
tion in  either  of  its  two  general  directions  is  made  up 

of  two  entirely  separate  movements  it  is  called  a  double- 
step  cam  with  reference  to  that  stroke.  If  three  or  more 
separate  movements  are  given  to  the  follower  while  it 
moves  in  one  general  direction  it  is  generally  referred 

to  as  a  multiple-step  cam,  or  as  a  triple-step,  quad- 
ruple-step cam,  etc.  Since  a  cam  may  be,  for  example, 

a  double-step  cam  on  the  out  or  working  stroke  and 
a  single-step  cam  on  the  return  stroke  such  a  cam  may 
be  referred  to  as  a  two-one-step  cam,  always  giving  the 
number  referring  to  the  working  stroke  first. 

Adjustable  cam,  also  called  clamp  cam,  strap  cam,  dog 
cam,  and  carrier  cam,  in  which  specially  formed  pieces 
are  directly  bolted  or  clamped  to  any  of  the  regular 
geometrical  surfaces,  usually  to  either  the  plane  or 
cylindrical  surfaces.  In  Fig.  12  the  clamps  are  shown 
at  C  and  D  fastened  to  a  disk.  The  cam,  considered  as  a 
whole,  belongs  to  the  radial  class.    In  Fig.  13  the  clamps 

are  shown  at  C  and  D,  also  fastened  to  a  disk;  but  in 
this  case  the  clamps,  or  dogs  as  they  are  usually  called 
when  used  in  this  way,  are  so  formed  as  to  give  a  side- 
wise  motion  to  the  follower,  and  therefore  this  cam 

belongs  to  the  side-cam  class.  In  Fig.  11  clamps  are 
shown  at  C,  F,  E  and  D  fastened  to  a  cylinder,  and 
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FIO.  12. END ADJUSTABLE  PLATE  CAM 

they  are  shaped  to  give  the  same  action  as  a  regularly 
formed  end  cam  in  the  side-cam  class.  The  type  of 
cam  illustrated  in  Fig.  11  is  also  known  as  an  adjust- 

able cylindrical  or  barrel  or  drum  cam  and  is  very 
widely  used  for  regulating  the  feeding  of  the  stock, 
and  in  operating  the  turret  in  automatic  machines  for 
the  manufacture  of  screws,  bolts,  ferrules  and  small 
pieces  generally  that  are  made  up  in  quantities. 

Double-mounted  or  multiple-mounted  cams  are  some- 
times resorted  to  where  several  movements  can  be  con- 

centrated into  small  space.    This  consists  merely  in  plac- 
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FIG.   13.      DOG   CAM 

ing  two  or  more  of  any  of  the  cam  surfaces  described  in 
the  preceding  paragraphs  on  one  solid  casting  or  cam 
body.  For  example,  a  face  cam,  a  cylindrical  and  an 
end  cam  ma/  all  be  cut  on  one  piece. 

Oscillating  cams,  in  which  the  cam  itself  turns 

through  a  fraction  of  a  turn  instead  of  through  the  en- 
tire 360  deg.  While  any  type  of  cam  may  be  designed 

to  oscillate  instead  of  rotate  it  is  usually  the  toe-and- 
wiper  and  rolling  forms  of  the  radial  type  of  cam  that 
are  known  as  oscillating  cams. 

Cams  falling  in  the  conical  class  have  no  special  name 
other  than  the  one  here  used.    The  spherical  cams  are 
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sometimes  termed  globe  cams.  Cams  in  conical  and 

spherical  classes  are  particularly  useful  in  changing  di- 
rection of  motion  in  close  quarters  and  in  directions 

other  than  pai-allel  and  at  right  angles.  In  both  Figs. 
5  and  6  single-acting  cams  are  shown,  but  it  is  apparent 
that,  with  thicker  walls  on  both  the  cone  and  the 

sphere,  grooves  could  be  cut  in  them,  thus  giving  posi- 
tive-drive cams  in  both  cases. 

Summing  up  the  general  and  special  names  for  cams 
we  have  in  tabular  form : 

Cams 

e Periphery 
f Plate 
a Tangential 
h Heart 

Box a  Radial i 

Frog 

Internal or  disk J Mushroom 
Offset k Face  or  plate-grooved 
Posidve-drive 1 Toe  and  wiper 

Single-acting 
m 

Rolling 

Double-acting n Yoke  or  duplex Step 

Adjustable  
or 

b  Side  or 0 Cylindrical,  grooved,  barrel 
cylindrical or  drum strap 

Dog  or  carrier 
P 
8 

End 

Double-end 
Multiple- mounted 
OsciUating 

c  Conical 

d  Spherical 
or  globe 

Shop  Democracy  and  Dividends 
By  John  R.  Godfrey 

"Making  the  world  safe  for  democracy"  has  become  a 
bit  threadbare  in  spots,  having  been  used  very  pro- 

miscuously by  many  who  haven't  the  slightest  idea  of 
what  democracy  means,  unless  it  is  voting  for  some 
particular  man  or  party.  But  it  applies  to  the  machine 
shop  just  as  well  as  to  the  nation,  and  the  foremen 
who  get  wise  to  its  application  to  their  own  job  are 
on  the  road  to  climbing  the  ladder  of  machine-shop 
fame. 

The  foreman  in  the  little  old  shop  of  yesterday  was  an 
autocrat  with  a  capital  A.  The  Kaiser  had  nothing  on 
him  in  many  ways.  He  could  fire  the  best  man  in  the 

shop  if  he  didn't  like  the  color  of  his  necktie,  if  they 
differed  in  politics  or  religion,  or  bet  on  different  horses. 

If  the  foreman's  wife  got  up  late  and  breakfast  wasn't 
up  to  scratch,  or  the  cakes  were  cold,  or  the  milkman 
was  late,  woe  betide  the  man  or  boy  who  ran  foul  of 
him.  The  cost  to  the  firm  never  entered  his  head.  He 

was  boss,  "by  gosh,"  and  he  had  to  keep  "discipline." 
He  could  damage  a  man's  reputation  and  drive  him  out 
of  town. 

Of  course  in  the  long  run  the  old  man  got  his  num- 
ber and  he  walked  the  plank.  But  in  the  meantime  he 

was  monarch  of  all  he  surveyed  and  a  bit  more,  and  he 
could  raise  more  hell  with  the  output  of  a  shop  than 
even  a  double-dyed  systematizer  turned  loose. 

It  was  this  petty  despotism  which  led  to  the  taking 

of  the  power  of  hiring  and  firing  away  from  the  fore- 
man and  putting  it  in  the  hands  of  an  employment  agent 

or  manager.  There  are  other  reasons,  of  course,  de- 
pending on  the  organization  of  the  shop.  But  even  with 

this  work  in  other  hands  the  foreman  is  in  a  position 
where  a  little  insight  into  the  m^.aning  of  democracy  is 
a  good  thing  to  have. 

In  some  shops  the  foreman  is  a  work  planner;  in 
others  a  work  chaser  or  animated  bulletin  board  to  tell 
the  men  when  they  are  behind  or  playing  safe ;  in  some 
shops  they  are  still  instructors,  as  in  the  old  days  of 
apprenticeship.     But  no  matter  which  of  these  he  may 

be,  a  little  tact  in  handling  men,  a  little  diplomacy  if 
you  please,  goes  a  long  way. 

There  is  a  Japanese  proverb  to  the  effect  that  it  is 
often  better  to  keep  the  man  whose  faults  you  know 
than  to  risk  getting  a  new  man  of  whose  faults  you 

know  nothing.  And  it's  a  good  thing  to  remember  when 
you  feel  like  firing  a  man  for  doing  some  fool  stunt 
like  reversing  the  machine  to  back  the  reamer  out  that 

he  isn't  apt  to  do  the  same  thing  a  second  time  and  that 
perhaps  he  had  never  been  told  of  the  damage  it  does  to 
the  reamer.  Of  course  he  ought  to  know,  but  the  op- 

portunities of  learning  e.xcept  by  observation  are  de- 
cidedly limited  these  days  in  most  shops. 

Then  too  we  must  make  allowances  for  home  con- 
ditions— for  sickness  or  other  difficulties.  Of  course 

it's  nothing  you  or  the  shop  is  responsible  for,  but  it 
happens  just  the  same  and  you  can  perhaps  imagine 
yourself  in  his  place.  When  a  man  has  a  kiddie  at 
home  with  diphtheria  or  his  mother-in-law  has  the 
mumps  he  can't  help  letting  his  thoughts  wander  a  bit, 
and  it  sometimes  affects  his  work. 

Different  men  have  to  be  handled  differently  to  get 

the  best  results.  Here  is  where  your  tact  and  knowl- 
edge of  human  nature  comes  in.  Some  men  require 

driving,  but  more  can  be  led,  coaxed  or  even  "jollied." 
Certain  typss  of  workmen  respond  to  inquiri'^s  about 

the  children  and  the  family  in  general.  Don't  balk  and 
say  it  isn't  your  job,  to  play  nurse  or  welfare  worker 
to  a  bunch  of  kids.  Your  job  is  to  get  production,  to 
turn  out  product  that  will  pass  inspection.  If  you 

can  do  this  by  asking  after  Johnny's  toothache  or 
Annie's  measles,  that's  part  of  the  job.  In  one  case 
I  know  of,  the  foreman  in  a  paper-box  factory  kept 
girls  on  the  job  by  putting  a  cat  in  the  room  with  them. 

Keeping  men  on  the  job  is  another  way  of  increasing 
production,  or  rather  from  preventing  it  from  falling 
off.  This  is  one  of  the  things  we  have  learned  since 
the  old  days  when  the  foreman  fired  right  and  left. 
Every  time  a  man  leaves  your  shop  he  takes  with  him 
some  knowledge  that  he  has  learned  while  there,  some 
knowledge  that  is  more  valuable  to  your  shop  than  to 
any  other.  Of  course  he  may  have  other  qualities  which 
offset  this  and  make  it  pay  to  lose  the  experience  he 
has  gained,  be  it  much  or  little.  But  it  is  always  well 
to  consider  that  a  man  should  be  worth  more  to  you 
the  longer  he  stays. 

I  know  a  work  manager,  of  a  large  plant  too,  who 
preaches  this  gospel  to  all  his  foremen.  In  fact  he 
preaches  it  so  hard  that  a  new  foreman  would  have 
heart  failure,  if  he  had  any  new  foremen,  which  he 

doesn't.  No  man  gets  to  be  a  foreman  under  three  to 
five  years  in  that  shop  unless  under  unusual  circum- 

stances. They  have  to  learn  the  ways  of  the  shop,  the 
spirit  of  the  management  and  the  quality  of  the  product 
first  of  all. 

This  manager  goes  so  far  that  he  calls  in  a  foreman 
and  questions  him  when  certain  men  in  his  department 
fail  to  get  on  the  list  of  recommendations  for  a  raise. 

Just  imagine  it!  His  theory  is  that  if  a  man  isn't 
worth  more  to  the  company  at  the  end  of  six  months  or 

a  year,  there's  something  wrong.  It  may  be  with  the 
foreman  or  with  the  man,  but  it's  wrong  anyhow.  If 
it's  the  man  the  foreman  should  have  found  it  out  be- 

fore. If  it's  the  foreman's  fault  for  not  teaching  him 
then  the  foreman  wants  to  get  busy  himself. 
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How  the  155-Mm. 
Howitzer  Is 

Made— VII 
By  J.  V.  HUNTER 

Western  Editor  American  Machinist 

The  parts  of  the  breech  mechanism  must  be  ma- 
chined 2vithin  very  close  tolerances.  Upon  their 

proper  functioning  when  the  gun  is  in  action  may 
depend  the  outcome  of  an  engagement.  In  this 
final  article  of  the  series  the  methods  used  in 
their  production  are  described  and  many  of  the 
jigs  and  fixtures  used  are  illustrated. 

THE  regulating  plate  is  placed  on  the  upper  face 
of  the  lower  hinge  lug  on  the  howitzer  body  and 
takes  the  downward  wear  of  the  block  carrier, 

due  to  the  constant  opening  and  closing  of  the  breech 
mechanism.    The  sequence  of  operations  is  as  follows: 

Operation  1. — Bore,  ream,  turn  hub,  and  face.  Machine — 17  In. 
by  6  ft.  Le  Blond  lathe. 
Operation  2. — Face  opposite  side,  chamfer  inside  corner  and 

thread.     Machine — 19  in.  by  8  ft.  Le  Blond  lathe. 
Operation  3. — Mill  outside  edges  ;  finish-null  corners.  Machine 

— No.  4  Becker  vertical  milling  machine. 
Operation  4. — Caseliarden. 
Operation  5. — Grind  hole.  Machine — Modern  internal  grinding machine. 
Operation  6. — Grind  hub.  Machine — Modern  universal  grinding machine. 
Operation  7. — Grind  hub  face  with  face  of  wheel.  Machine — 

Modern  universal  grinding  machine. 
Operation  8. — Surface-grind  flat  face.  Machine — Modern  uni- 

versal grinding  machine. 

OPERATIONS  ON  THE  REGULATING  PLATE  NUT 

Operation  1. — Drill,  chamfer,  tap  and  face.  Machine — 17  in. 
by  6  ft.  Le  Blond  lathe.      Tools — Gages,  special  taps,  thread  gages. 

Operation  2. — Turn  diameter  and  finish  opposite  face.  Machine 
— 18  in.  by  8  ft.  Mueller  lathe.     Tools — Snap  gages. 

Operation  3. — Mill  wrench  slots.  Machine — No.  10  Pratt  & 
Whitney  hand-milling  machine.     Tools — Holding  fixture,   gage. 

Operation   4. — Bench  work. 
Operation  5. — Caseharden. 

The  block-carrier  hinge-bearing  plate  is  similar  in 
appearance  to  the  regulating  plate,  and  fills  a  corre- 
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sponding  service  on  the  lower  side  of  the  hinge  lug  of 
the  block  carrier.    The  operations  follow: 

Operation  1. — Drill,  bore,  ream,  turn  and  face  lug  side.  Ma- 
chine— 17  in.  by  6  ft.  Le  Blond  lathe.  Tools — Rose  reamers,  plug 

gages. Operation  2A. — Mill  flat  side.  Machine — No.  2  Cleveland  plain- 
milling  machine.     Tools — Milling  fixture. 

Operation  2B. — Countersink.  Machine — Henry  &  Wright  drilling 
machine.     Tools — Special   counter.'iinks. 

Operation  3. — Drill  botes  and  counterbore.  Machine — Henry  4 
Wright  drilling  macliine.     Tools. — Counterbores,  gages. 

Operation  4. — Mill  edges.  Machine—No.  12  Pratt  &  Whitney 
profiling  machine.     Tools — Milling  fixture. 

Operation  5. — Caseharden. 
Operation  6. — Grind  fiat  face.  Machine — No.  2  Brown  &  Sharpe 

surface  grinding  machine.     Tools — Holding  fixture. 
Operation  7. — Grind  hole.  Machine — 10  x  10  Modern  Internal 

grinding  macliine.     Tools — Gages. 
Operation  8. — Grind  lug  side.  Machine — No.  3  Modern  universal 

grinding  machine,     lools — Gages. 

BLOCK-CARRIER  HINGE-BEARING-PLATE  SCREWS 

Operation  1. — Turn  thread  and  cut  oft.  Machine — No.  1  Brown 
&  Sharpe  screw  machine.  Tools — Box  tools,  Magic  chuck,  gun 
taps,  cut-off  tools. 

Operation  2 — Slot  head.  Machine — No.  10  Pratt  &  Whitney 
hand-milling  machine.    Tools — Slitting  saws. 

BLOCK-CARRIER   LEVER   CATCH 

Operation  1. — Mill  two  flat  sides.  Machine — No.  3  Cincinnati 
plain-milling  machine. 

FIG.   121. DETAILS   OF  THE  BREECH  BLOCK 

A  B 
FIG.   119.     DETAILS  OF  THE  R.4CK 

Operation  2. — Proflle  dovetail  edges.  Machine — No.  12  Pratt  & 
milling  machine.      Tools — Gages. 

Operation  3. — Mill  angle  edge.  Machine — No.  3  Cincinnati  plaln- 
Wiitney  profiling  machine.     Tools — Gages. 

Operation  4. — Mill  angle  cut  on  end.  Machine — No.  3  Cincin- 
nati  plain-milling    machine. 

Operation  5.— Bench  work. 
Operation  BA. — Assemble. 
Operation  6. — Caseharden. 

BLOCK-CARRIER-LEVER    CATCH    SCREW 

Operation  1. — Turn,  thread  and  cut  off.  Machine — No  1  Brown 
&  Sharpe  screw  machine.  Tools — Gages,  box  tools,  Magic  chuclc, 
tap.-',  cut-off  tool. 

Operation  2. — Mill  square  head.  Machine — No.  10.  Pratt  & 
Whitney  hand-milling  machine. 

BLOCK-CARJIIER  ASSEMBLING  STUD 

Operation  1. — Turn  and  cut  off.  Machine — No.  1  Brown  & 
Sharpe  screw  machine. 

Operation  2 — :Mill  flats.  Machine — No.  10  Pratt  &  Whitney 
hand-milling  machine. 

The  large  end  of  the  rack.  Fig.  119,  has  a  socket  X 
which  connects  with  the  operating  lever,  and  the  final 
motion  of  this  lever  in  closing  the  breech  imparts  the 
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FIG.   120.     MILLING  FIXTURE  FOR  RACK FIG.    122.      INTERRUPTING   A   THREAD 

necessary  movement  to  the  rack  to  rotate  the  breech 
block.    The  operations  of  the  rack  are  as  follows: 

Operation   1. — Center.     Machine — 18  in.  by  8  ft.   Prentice  lathe. 
Operation  2. — Rough-turn  sliaft.  Machines — 18  in.  by  8  ft. 

Prentice  lathe  and  21  in.  by  8  ft.  Le  Blond  lathe.     Tools — Special. 
Operation  3. — Rough-grind  to  a  size  and  finish-grind  face  of 

stop  for  location  point  for  all  future  operations.  Machine — No.  8 
Modern  universal  grinding  machine.     Tools — Gages. 

Operation  4. — Rough-mill  top  and  sides.  Machine — ^No.  3  Cin- 
cinnati plain-milling  machine. 

Operation  5. — Rough-mill  bottom,  slide  and  stop.  Machine— No. 
3  Cincinnati  plain-milling  machine.     Tools — Gages. 

Operation  6. — Rojgh-mill  opposite  stop.  Machine — No.  3  Cin- 
cinnati plain-milling  machine. 

Operation  7. — Rough-mill  opposite  stop.  Machine — No.  8C 
Becker  vertical  milling  machine.     Tools — Profile  fixture. 

Operation  8. — Mill  rack  teeth.  Machine— No.  3  Cincinnati  plain- 
milling  machine.     Tools — Gages,  cutters. 

Operation  9. — Straighten. 
Operation  10. — Finish-grind.  Machine — No.  3  Modern  universal 

grinding  machine. 
Operation  11. — Finish-mill  top  and  sides.  Machine — No.  3  Cin- 

cinnati plain-milling  machine.     Tools — Gages. 
Operation  12 — Finish-mill  bottom,  slide  and  stop.  Machine^ 

No.   3   Cincinnati  plain-milling  machine. 
Operation  12 A. — B'inish-mill  T  on  slide.  Machine — No.  B  Becker 

vertical   milling   machine.     Tools — Slot   centers,    gages. 
Operation  13. — Finish-mill  opposite  stop.  Machine — No.  3  Cin- 

cinnati plain-milling  machine. 
Op.rat-on  14. — Finish-mill  slot  and  profile  end.  Machine — No. 

5C  Becker  vertical  milling  machine.     Tools — Gages. 
Operation  15. — Finish-mill  both  stop  faces.  Machine — ^No.  8 

Cincinnati  plain-milling  machine. 
Operation   16— Bench  work. 
Operation  17. — Caseharden. 
Operation   18. — Straighten. 

One  of  the  milling  fixtures  for  holding  the  rack  is 
shown  ii.  Fig.  120.  This  is  for  operations  11,  12  and 

12A,  and  combines  a  centering  device  A  with  an  ad- 
justable plate  B  to  take  up  the  dovraward  pressure  dur- 

ing the  milling  cut.  The  adjustment  of  this  surface  plate 
is  by  the  knob  C,  and  the  center  has  a  similar  screw 
adjustment  D.    Two  views  of  the  rack  are  shown;  one 

at  E  shows  the  teeth  milled  in  its  stem,  and  the  piece 

F  shows  the  grooves  of  the  T-section. 
The  rack  lock  prevents  the  rack  from  moving  when 

the  breech  is  open.  Closing  the  block  carrier  pushes 
the  lock  back  by  pressure  against  the  breech  end  of  the 
gun,  releases  the  rack,  allowing  it  to  rotate  the  breech 
block.  The  sequence  of  operations  on  the  rack  lock  are 
as  follows: 

Operation  1. — Straddle-mill  two  flat  surfaces  and  edge.  Ma- 
chine— No.  12  Brown  &  Sharpe  plain-milling  machine. 

Operation  2. — Mill  in.side  radius.  Machine — No.  12,  Brown  & 
Sharpe  plain-milling  machine. 

Operation  3. — Mill  convex  edge.  Machine — ^No.  12  Brown  & 
Sharpe  plain-milling  machine. 

Operation  4. — Cut  off  square.  Machine^No.  2B  Milwaukee  plain- 
milling  machine. 

Operation  5. — Drill  and  ream.  Machine — Henry  &  Wright  drill- 
ing machine. 

Operation  6. — Straddle-mill  ends.  Machine — No.  2B  Milwaukee 
plain-milling  machine. 

Operation  7. — Mill-stop  edge.  Machine — No.  2B  Milwaukee 
plain-milling    machine. 

Operation  7A. — Bench  work. 
Operation  8. — Caseharden. 
Operation  8A. — Polish.  ' 

The  Breech  Block 

In  drilling  the  breech  block,  Fig.  121,  for  the  assem- 
bling stud  the  hole  must  be  located  by  the  position  of 

the  thread  and  all  following  operations  are  then  per- 
formed on  fixtures  which  locate  the  piece  in  reference 

to  the  position  of  this  hole.  The  jig  used  for  locating 
the  relative  position  of  the  thread  and  assembling  stud 
hole  incloses  the  entire  threaded  section  of  the  breech 
block  and  locates  the  thread  position  when  it  bottoms  in 
the  jig.    Interrupting  the  thread  is  shown  in  Fig.  122. 

FIG.    123.    CUTTING  THE  GEAR  TEETH FIG.  124.     MILLING  SWING  CLEAIL\NCE 
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FIG.  125.     TURNING  THE  OBTURATOR   SPINDLE FIG.  129.     FINISH-MILIi 

The  cut  here  shown  is  the  roughing  cut  and  is  followed 
by  a  finish  cut  to  the  correct  depth  of  sector. 

Cutting  the  gear  teeth  in  the  breech  block  is  shown 
in  Fig.  123.  In  the  position  shown  the  fixture  has  been 
revolved  beyond  its  operating  point  to  indicate  the 
method  of  control  by  the  stop  at  A.  The  lever  latch  B 
engages  the  notches  C  in  the  index  plate,  which  is 
clamped  to  the  breech  block. 

Machining  the  swing  clearance  on  the  breech  block  is 
illustrated  in  Fig.  124.    Two  breech  blocks  are  held  in 

FIG.    126.      OUTLINE   OF"  OBTURATOR  SPINDLE 

this  fixture  at  the  same  time,  although  the  cutter  works 
on  each  singly.  The  fixture  is  mounted  on  a  revolving 
table  so  centered  that  when  it  is  revolved  the  proper 
curvature  for  swing  clearance  is  produced  in  the  sectors 
of  the  block.  After  making  the  cut  on  block  A  the  work 
is  moved  to  the  left  sufficiently  to  make  the  cut  on  the 
block  B.  After  these  cuts  have  been  made  on  two 

blocks  they  are  removed  and  replaced,  one  for  the  other, 

and  the  following  cut  made  on  each.    Later  the  clear- 

ance cuts  are  similarly  made  on  the  lower  sides  of  the 
blocks. 

The  complete  operations  for  machining  the  breech 
block  are  as  follows : 

Operation  1. — Drill,  rough-face  and  rough-turn.  Transfer  heat 
number  to  outside  diameter.  Machine — No.  3A  Warner  &  Swasey 
turret  lathe. 

Operation    2. — Rough    turn    other   end;    rough    and    finish    bore 
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imd  counterbore  gear  end.  Machine — No.  3A  Warner  &  Swasey 
turret   lathe. 

Operation  3. — Fini.sh  turn  and  face  ends.  Transfer  heat  num- 
ber with  1.8-ln.  stencils  to  m-uzzle  and  concentric  with  and  as  close 

as  possible  to  bore.     Machine — 21  in.  by  8  ft.  Le  Blond  lathe. 
Operation  4. — Thread.    Machine — 24  in.  by  10  ft.  Prentice  lathe. 

FIG.  130.     MILLING  THE  BOTTOM  FACE FIG.  131.     DKILLLVG  OPERATIONS 
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FIG.  128.     THE  OPERATING  LEVER 

Operation  5. — Drill  hole  for  assembling  stud.  Transfer  heat 
number  to  breech  end  opposite  assembling  stud  hole  concentric 
with  and  as  close  as  possilile  to  collar  to  read  as  from  center  bore. 
Machine — 12-in.  two-spindle  Henry  &  Wright  drilling  machine. 

Operation  6. — Mill  sectors.  Machine — No.  3  Kempsmith  plain- 
milling  machine. 

Operation  7. — Mill  square  corners  In  two  sectors.  Machine — 
No.  5C  Becker  vertical  milling  machine. 

Operation  8. — Shape  clearance  on  sectors;  transfer  heat  number 
to  upper  face  of  right-hand  thread  segement,  stamping  to  read  as 
from  center  of  cross-section  of  breech  block.  Machine — No.  5C 
Becker  vertical  milling  machine. 
Operation  9. — Mill  clearance  gear  teeth.  Machine — No.  5C 

Becker  vertical  milling  machine. 
Operation  10. — Rough  and  finish  gear  teeth.  Machine — No.  6C 

Becker  vertical  milling  machine. 
Operation  11. — Mill  cam  slot.  Machine — Model  B  Becker  ver- 

tical milling  machine. 
Operation  12. — Counterbore  3-in.  diameter.  Machine — No.  3A 

Warner  &  Swasey  turret  lathe. 
Operation  13. — Bench  work. 

The  Obturator  Spindle 

The  obturator  spindle  is  made  from  a  forging  and 
the  operations  are  nearly  all  lathe  work.  One  of  the 

form-turning  operations  is  illustrated  in  Fig.  125,  show- 
ing a  spring-tool  and  profile  gage  used  in  the  work.  The 

outlines  of  this  piece  are  shown  in  Fig.  126  and  the 
operations  are  as  follows: 

Operation  1. — Cut  off  boss  and  center.  Max:hine — 19  in.  by  8  ft 
Le  Blond  lathe ;  transfer  heat  number  to  face  head  end. 

Operation  2. — Turn  3.75  in.  and  2.63  in.  spots  to  a  size.  Machine 
— 19  in.  by  8  ft.  L«  Blond  lathe.     Tools — Gages. 

Operation  3. — Drill  small  center  hole.  Machine — 12-ln.  Henry 
&  Wright  drilling  machine.     Tools — Plug  gages. 

Operation  4. — Recentcr  ends.  Machine — Saxer-Creider  speed 
lathe.     Tools — Pilot  countersinks. 

Oi>eration  4A. — Rough-turn  all  over.  Machine — 16  in.  by  6  ft. 
Prentice   lathe.     Tools — Gages,   forged  tools. 

Operation  5. — Finish-turn  all  over.  Machine — 18  In.  by  8  ft. 
Prentice  lathe.  Transfer  heat  number  to  taper  bearing  back  of 
thread  section.     Tools — Radius  gages,   snap  gages,   forming  tool. 

Operation  6.— Mill  slots  in  head.     Machine — No.  3B  Becker  ver- 
tical milling  machine.     Tools — Gages. 

Operation  7. — Grind.     Machine — No.   3   Modem  universal  grind- 
ing machine.     Tools — Snap  gages. 

Operation  8. — Chase  thread.     Machine — 18  in.  by  6  ft.  Prentice- lathe.     Tools — Gages. 
Operation  9. — Inside  thread  in  small  end.     Machine — 16  in.  by  6 

ft.    Prentice   lathe.      Tools — Gages,    counterbores. 
Operation  10. — Inside  thread   large  end.     Machine — 16  in.  by  £ 

ft.  Prentice  lathe.     Tools — Plug  gage,  si)ecial  tap. 

i 

^Bi        (Lever  hooked ) 
FIG.    133.      THE   OPERATING-LEVER  LATCH.    SHOWING 

METHOD  OF  ITS   OPERATION 

Operation  11. — Mill  locking  slot  and  remove  fins.  Machine — No.  3B  Becker  vertical  milling  machine. 
Operation  12. — Assemble  plug  and  vent  bushing  and  gasket,  face- 

off  vent  bushing,  countersink  ream  hole  in  bushmg  and  gasket. 
Machine — 18  in.  by  8  ft.  Prentice  lathe.  Stamp  heat  number  J  in. 
away  from  and  concentric  with  diameter  of  vent  plug  to  read  as 
from  center  of  plug.     Tools — Wrenches. 

The  Firing-Mechanism  Housing 

The   firing-mechanism   housing  which   engages   and 
holds  the  obturator  spindle  in  place  is  shown  in  Fig. 
127.    The  sequence  of  operations  follows : 
Operation  1. — Heat-treat  forging. 
Operation  2. — Turn,  face,  bore,  ream,  counterbore  and  thread 

taper  end.  Machine — No.  4  Warner  &  Swasey  turret  lathe  with 
tapping  and  chasing  attachments. 

Operation  3. — Turn,  face  and  counterbore  opposite  end.  Ma- 
chine— 16  in.  by  6  ft.  Reed  lathe. 

Operation  4. — Mill  Acme  thread.  Machine — Pratt  &  Whitney 
thread-milling  machine. 

Operation  5. — Turn  2.065  in.  and  2.5394  in.  radius  and  face 
back  projecting  section.     Machine — Reed  lathe. 

FIG.   132.     SLOTTING  THE  LEVER FIG.   134.     A  TILTING  FIXTURE 
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Operation  6. — Form  mill  sides  of  plug.  Machine — No.  2  Rock- 
ford  piain-miiling  machine. 

Operation  7. — Profile  mill.  Machine — No.  2  Cincinnati  vertical 
milling   machine.  .     ,    ,  .... 

Operation  8. — Drill,  counterbore  and  tap  all  holes.  Machine^ 
12-in    Henry  &  Wright  drilling  machine.     Tools — Counterboros. 

Operation  9. — Mill  key  slot.  Machine — 12-in.  Henry  &  Wright 
drilling  machine.      Tools — Gages. 
Operation  10. — Slot.  Machine — 6-ln.  Pratt  &  Whitney  slotting 

machine.     Tools— Holding  fixture  ;   plug  gages. 
Operation  11. — Slot  clearance  on  Acme  thread.  Machine — 6-ln. 

Pratt  &  Whitney  slotting  machine.  Tools — Holding  fixture; 
rspecial  tools. 

Operation  12.— Hand  work. 

'OPKRATIONS  OX  THE  FIRING-MECHANISM  HOUSING  KEY 

Operation  0, — Heat-treat  bars. 
Operation  1. — Form-mill  top  side.  Machine — No.  24  Osterleln 

plain-milling  machine. 
Operation  2. — Straddle-mill  end.  Machine — No.  24  Osterleln 

plain-milling  machine. 
Operation  3. — Form-mill  bottom  side.  Machine — No.  24  Oster- 

lein  plain-milling  machine. 
Operation  4. — Saw  to  length.  Machine — No.  24  Osterleln  plain- 

milling  machine. 
Operation  5. — Drill,  counterbore  dnd  countersink  hole.  Machine 

— 12-in.  Henry  &  Wright  drill. 
Operation  6. — Mill  slot  for  spring.  Machine — No.  2  Becker  ver- 

tical milling  machine. 
Operation  7. — Grind  sides.  Machine — No.  2  Brown  &  Sharpe 

surface-grinding  machine. 
Operation  8. — Turn  1.279  in.  and  1.474  In.  radii.  Machine — 15- 

in.   Crawford  lathe. 
Operation  9.— Bench  work. 
The  operating  lever,  Fig.  128,  is  machined  from  a 

drop-forging.  There  are  two  spindle  arms  on  the  oppo- 
site ends,  one  of  which  is  a  hinge  pin  and  the  other 

is  the  center  spindle  for  the  operating-lever  handle.  The 
sequence  of  operations  is  as  follows: 

Operation  0. — Heat-treat  forging. 
Operation  1. — Rough-turn  and  center  both  ends  of  large  shaft. 

Machine — Le  Blond  gap  lathe. 

A-A  C-C 

FIG.  135.     DETAILS  OP  OPERATING-LEVER  HANDLE 

Operation  2. — Rough-mill  top  face  and  outside  edges.  Machine 
— No.  3  Hendey  plain-milling  nnachine.     Tools-— Gages. 

Operation  3. — Rough-mill  inside  edges.  Machine — No.  3  Hendey 
plain-milling  machine.    Tools — Gages. 

Operation  4. — Rough-mill  bottom  face.  Machine — No.  3  Kemp- 
smith  plain-milling  machine.     Tools — Stub  arbors,  drills. 

Operation  5. — Finish-turn  largo  shaft.  Machine — 20  in.  by  8  ft. 
Lo  Blond  lathe. 

Operation  6. — Rough  and  finish  turn  handle  shaft.  Machine^ 
20  in.  by  8  ft.  Le  Bland  lathe. 

Operation  7. — Rough-off  stock  and  finish-mill  top  face  and  all 
edges.     Machine — No.  5C  Becker  vertical  milling  machine. 

Operation  8. — Finish-mill  all  surfaces  on  bottom  face,  including 

PIGS.  136,  138.  139  AND  140.     MACHINE  OPERATIONS  ON   OTHER  PARTS 
Fig.  1S8 — ^Milling  fixture  for  opTating-lever  handle.     Fig.  138 — Hollow-milling   the    striking   point    on    the   hammer. 

Profiling  tlie  hammer.     Fig.  140 — Profiling  outside  edge  of  lock-bolt  housing 
Fig.    139- 
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hollow-milling  for  iiub.  Machine — No.  2  Cincinnati  plain-milling 
machine  ;  model  B  Beclter  vertical  milling  machine.  Tools — Gage, 
special  collet. 

Operation  8A. — Form-mill  handle-shaft  end.  Machine — No.  2 
Cincinnati  plain-milling   machine.      Tools — I5nd   mill,   centers. 

Operation  9. — Drill  and  lap  all  holes.  Machine — 12-in.  Henry  & 
Wright  drilling  machine. 

Operation  10. — Mill  T-slot.  Machine — No.  B  Becker  vertical 
milling   machine. 

Operation  11. — Mill  dovetail  slot  for  cover.  Machine — No.  B 
Becker  vertical  milling  machine.     Tools — Gage. 

Operation  12 — Broach  slotted  hole.  Machine — No,  3  La  Pointe 
broaching  machine. 

Operation  13. — Drill  and  broach  small  hole  in  handle  shaft. 
Machine — 12-in.  Henry  &  Wright  drill.  Tools — Gage,  drill,  fixture, broaches. 

Operation  14. — Bench  work. 

Fixtures  for  Machining  the  Operating  Lever 

There  is  a  large  amount  of  stock  on  the  back  edge  of 

the  lower  forging  which  is  roughed  off  in  a  shaping  ma- 
chine. The  fixture  used  for  milling  the  top  face  and 

edges  is  shown  in  Fig.  129. 

The  next  operation  is  conducted  on  two  separate  ma- 
chine tools.     Fig.  130  shows  the  method  of  holding  the 

PIG.   137.     DETAILS  OF  PERCUSSION  HAMMER 

piece  during  the  milling  cut.  Hollow-milling  the  hub 
is  an  ordinary  drilling-machine  operation  and  needs  no 
description. 

The  jig  used  for  the  drilling  operation,  Fig.  131, 
locates  the  work  by  slipping  the  hinge-pin  end  into  a 
hardened  bushing,  as  indicated  at  A.  An  auxiliary  jig 
B  is  placed  on  the  shaft  end  while  drilling  the  holes 
in  this  portion. 

Tools — Hollow   shank  mills, 

-No.  3B  Becker  vertical 

The  fixture  shown  in  Fig.  132  is  used  in  milling  the 
T-slot  on  the  bottom.  This  slot  contains  the  arm  for 
tripping  the  latch  during  the  opening  and  closing  of  the 
breech.  The  part  A,  which  is  hinged,  is  turned  over 
to  the  left  and  used  as  a  profile  gage  for  a  portion  of 
this  cut;  it  is  also  held  between  the  lugs  B  for  gaging  a 
cut  on  the  opposite  side  of  the  slot. 

Other  Breech-Mechanism  Parts 

One  of  the  operations  on  the  operating-lever  latch, 
Fig.  133,  is  shown  in  Fig.  134.  The  fixture  shovm  is 
pivoted  about  a  center  pin  A,  and  is  used  for  milling  the 
taper  on  each  end  of  the  latch.  In  use  the  fixture  is 
tilted  up  in  one  direction,  and  after  completing  this 
cut  the  angle  of  tilt  is  reversed  for  milling  the  taper 
on  the  opposite  end.  The  sequence  of  operations  on 

the  operating-lever  latch  piece  follows: 
Operation    1.^ — -Mill    and    hollow-mill    two    sides.      Machine — No. 

4B   Becker  vertical  milling  machine, 
blades  ;   end   mills. 

Operation  2. — Mill  latch  side.     Machine 
milling    machine.       Tools — End    mills. 

Operation  3. — Finish-mill  side  oppo-site  latch.  Machine — No.  3B 
Becker  vertical  milling  machine.     Tool.s-^End  mills. 

Operation  4. — Finish-mill  side  opposite  latch.  Machine — No.  2 
Cincinnati  plain-milling  machine.     Tools — Gages,  milling  fixtures. 

Operation    4A. — Bench   work. 
Operation  5. — Caseharden. 
Operation   5A. — Polish. 
Operation  6. — Grind.  Machine — No.  2  Brown  &  Sharpe  grinding 

machine. 

The  Operating  Lever  Handle 

The  operating-lever  handle.  Fig.  135,  passes  through 
a  series  of  milling  operations  to  shape  out  the  hollow 
part  of  its  base.  Previous  to  these  milling  operations 
its  exterior  has  been  finished.  Several  of  the  fixtures 

used  are  mounted  on  the  milling-machine  table.  Fig. 
136.  The  piece  is  shown  at  A,  and  the  first  cut  B  re- 

moves half  of  the  large  end,  exposing  the  bore.  .Suc- 
ceeding cuts  shown  at  C,  D,  E  and  F,  complete  the 

series. 

The  sequence  of  operations  on  the  operating-lever 
handle  are  as  follows: 

Operation  1. — Drill,  ream  and  face  0.67  In.,  0.63  in.,  0.354  In. 
holes.  Machine — Foster  turret  lathe.  Straight-shank  counterbore, 
ring  gage,  two-step  hand  reamers,  pilot  reamers,  plug  gages,  pilot bushing.  ,     . 

Operation  2. — Center  small  end.     Machine — Foster  turret  lathe. 
Operation  3. — Rough-tuin  small  end.  Machine — 16  in.  by  6  ft 

Prentice  lathe.  Tools — Snap  gages  go  and  no-go,  collets,  stub-nut arljors.  . 

Operation  4. — Rough  large  end  and  finish-turn  all  over ;  threaa 
and  face  to  length.     Machine — 16  in.  by  6  ft.  Prentice  lathe. 

Operation  5. — Mill  half  section  of  large  end.  Machine — No.  I| 
Milwaukee  plain-milling  machine. 

Operation  6. — Mill  to  form  larga  end.  Machine — No.  1}  Mllwau- keo  plain-milling  machine.  »,       , , 
Operation  7.- — Mill  latch  slot  on  large  end.  Machine — No.  It 

Milwaukee  plain-milling  machine. 
Operation  7A. — Mill  clearance  cut.  Machine — No.  2  Becker  ver- tical milling  machine.     Interlocking  centers,  stub  arbors. 
Operation  8. — Shape  out  clearance  of  sectors.  Machine — 10-ln. 

Pratt  &  Whitney  profiling  machine.     Tools--<}ages 
Operation  9. — Drill  all  holes.  Machine — Henry  &  Wright  drill- 

ing machine. 
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FIGS.  141  TO  143.     PINAL  DRILLING  AND  MILLING  OPERATIONS 

Fig.  141— Drilling  Jigs  for  lock-bolt  housing.     Fig.  142— Rotating  fixture  for  milling  breech  key. Fig.   143 — Milling  tongues  on  counterweight 
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Operation  10. — Finish-broach  slot.  Arbor  press. 
Operation  11. — Turn  large  end  eccentric.     Machine — 16  in.  by  6 

ft.  Prentice  lathe. 
Operation  12.. — Bench  work 
Operation  13. — Caseharden. 
Operation  14. — Polish. 

P'  The  Percussion-Hammer  Part 
The  percussion  hammer,  Fig.  137,  is  machined  from  a 

drop-forging  and  has  considerable  excess  stock  which 
must  be  removed.  One  of  the  forgings  shows  in  the 

foreground  of  Fig.  138  at  A. 

The  operation  here  illustrated  is  hollow-milling  the 
striking  point  B  of  the  hammer.  As  will  be  seen  by  the 

piece  C  in  the  jig  D  this  cut  is  made  after  the  side- 
milling  operations  are  completed.  The  roughing  work  is 

done  with  the  three-lipped  hollow  mill  E  and  the  fin- 
ishing cut  is  made  with  the  cutter  F  shown  in  the 

spindle  of  the  machine.  Both  cutters  are  guided  by  the 
bushing  G. 

The  face  and  back  are  profiled  as  shown  in  Fig.  139. 
The  hardened  plate  A  acts  as  a  guide  for  the  former  pin 
B,  while  the  milling  cutter  C  is  finishing  the  edges.  This 
cut  is  followed  by  another  using  a  concave  cutter  to 
round  the  edges.  The  sequence  of  operations  is  as 
follows : 

Operation  1. — Straddle-mill  ends  of  hub  and  sides  of  head.  Ma- 
chine— No.  2B  Milwaukee  plain-milling  machine. 

Operation  2. — Drill  all  holes  and  conterbore  holes  In  hub.  Ma- 
chine— Henry  &  W^right  drilling  machine. Operation  3. — Broach  hole  for  shaft.  Machine — No.  3  La  Pointe 

broaching  machine. 
Operation  4. — Face  and  turn  hub  and  reface  sides  of  head. 

Machine — 18  in.  by  8  ft.  Mueller  lathe. 
Operation  5. — Face  both  sides  of  web  from  hub  to  head.  Ma- 

chine— 18  in.  by  8  ft.  Mueller  lathe. 
Operation  6. — Hollow-mill  striking  point.  Machine — Henry  & 

Wright  drilling  machine. 
Operation  7. — Mill  face  and  back  of  web  to  profile.  Machine — 

No.  12  Pratt  &  Whitney  profiling  machine. 
Operation  8. — Countersink  holes  and  round  edjes.  Machine — 

Henry  &  Wright  drilling  machine. 
Operation  9. — Hand  work. 
Operation    10. — Caseharden. 
Operation   11. — Polish. 

PERCUSSION-HAMMER  OPERATING  SHAFT 

Operation  0. — Heat-treat  forging. 
Operation    1. — Centir.      Machine — Saxer-Creeder-Speed    lathe. 
Operation  2. — Turn  all  diameters  to  a  size,  face  and  thread. 

Machine — 17   in.   by   6   ft.    Le   Blond  lathe. 
Operation  3. — Form-mill  radius  on  boFs  and  mill  sides  of  crank. 

Machine — No.     IJ    Milwaukee    plain-milling    machine. 
Operation  4. — Mill  stock  on  radius  of  crank.  Machine — No.  1| 

Milwaukee  plain-milling   machine. 
Operation  5.- — Mill  flat  on  boss  on  crank.  Machine — No.  IJ 

Milwaukee   plain-milling    machine. 
Operation  5A. — Grind  to  sizes.  Machine — No.  3  Modern  uni- 

versal grinding  machine 
Operation  6. — Mill  fiats  on  hammer  shaft  bearing  and  collar 

surface.     Machine — No.  IJ  Milwaukee  plain-milling  machine. 
Operation  7. — Mill  safety-plunger  cut.  Machine — No.  11  Mil- 

waukee plain-milling  machine. 
Operation  8. — Remove  centers  and  face  to  length. 

PERCUSSION-HAMMER    OPERATING-SHAFT    HOUSING 

Operation  0. — Heat-treat  forging. 
Operation    1. — Center.      Machine — Pratt    &    Whitney    centerinj machine. 
Operation  2. — Turn  spots  on  each  end  for  collet  chuck  and 

steadyrest.  Rough-face  to  length.  Machine— 16  in.  by  6  ft.  Craw- ford   lathe. 
Operation  3. — Drill,  ream  and  counterbore  hammer-shaft  bear- 

ing.    Machine — 15  in.  by  6  ft.   Crawford  lathe. 
Operation  4. — Re-turn  spots  on  end  to  a  dimension.  Machine 

— 16  in.  by  6  ft.  Crawford  lathe. 
Operation  5. — Rough-form,  mill  dovetail  faces.  Machine — No. 

3B  Milwaukee  milling  machine. 
Operation  6. — Finish  mill  dovetail  section.  Machine — No.  3B 

Milwaukee  milling  machine. 
Operation    7. — Hand-finish    dovetail   section   to   fit    templet. 
Operation  8.— Form-mill  top  aide  to  form  outside  thickness  and 

bottom  edge  to  greatest  width.  Machine — No.  2B  Milwaukee 
milling  machine. 

Operation  9. — Mill  bo'tom  side  to  form  end  radius.  Machine — 
No    2B  Milwaukee  milling  machine. 

Operation  10. — Mill  slot  for  hammer  and  mill  ends  to  length. 
Maehme — No.    2B   Milwauken  milling  machine. 

Operation  11. — Mill  p.id  and  profile  of  lug  for  safety  plunger. 
Machine— No    14  Pratt  &  Whitney  profiling  machine. 

Operation  12. — Mill  clearance  on  top.  Machine — No.  12  Pratt  & 
Whitney  profiling  machine 

Operation  13. — Drill,  rounterbore  and  countersink  all  holes. 
Maehme — Henry  &  Wright  drilling  machine. 

Operation  14. — Shape  slot  for  plunger.  Machine — No.  3  Becker 
vertical  milling  machine. 

Operation  14A. — Mill  angle  on  end.  Machine — No.  li  Milwau- 
kee plain-milling  machine. 

Operation  15.— Hand-finish. 

Operation  16. — Assemble  shaft  hammer,  plunger  and  spring 
complete  ready  to  assemble  on  gun. 

The  finished  outline  of  the  percussion-hammer  lock- 
bolt  housing  is  obtained  by  a  profile-milling  operation, 
Fig.  140.  Some  of  the  drilling  jigs  used  are  shown  in 
Fig.  141. 

PERCUSSION-HAMMER  LOCK-BOLT  HOUSING 

Operation  1. — Mill  flat  surface.  Machine — No.  24  Osterlelii plain-milling  machine. 
Operation  2. — Drill  holes  for  fastening  screws  and  hole  for 

broach.     Machine — two-spindle  Henry  &  Wright  drilling  machine. 
Operation  3. — Form-mill  all  outside  surfaces  iengthwise  of  piece. 

Machine   No.    24    Osterlein    plain-milling   machine. 
Operation  4. — Form-mill  all  outside  surface  crosswise.  Ma- 

chine— No.    24    Osterlein    plain-milling   machine. 
Operation  5. — Mill  angle  cut  on  top  side.  Machine — No.  24  Os- terlein plain-milling  machine. 
Operation  6. — Profile  outside  edges.  Machine — No.  12  Pratt  & Whitney  profiling  machine. 
Operation  7. — Broach  square  holes.  Machine — No.  3  La  Pointe broaching  machine. 
Operation  8. — Countersink  holes  for  holding  screws,  drill  and 

tap  holes  for  stop  screw.  Machine — Henry  &  Wright  drilling machine. 

Operation  9. — Hand-finish  all  over. 
Operation  10. — Assemble  with  bolt  and  spring  complete  ready to  assemble  on  gun. 

HOWITZER    BRIDLE 

Operation  0. — Heat-treat  forging 
Operation  1. — Shape  bottom.  Machine — 24-ln.  Gould  &  Eberhardt 

shaping  machine. 
Operation  2. — Shape  two  sides  to  a  dimension.  Machine — 24-ln. 

Gould  &  Eberhardt  shaping  machine. 
Operation  3. — Mill  key  slot — Auto-spUne  machine. 
Operation  4. — Broach.  Machine — No.  3  La  Pointe  broaching  ma- chine. 

Operation  4A. — Shape  square  end.  Machine — 24-in.  Gould  & 
Eberhardt  shaping  machine. 

Operation  5. — Face  and  turn  boss  on  top.  Machine — 18  In.  by 
8   ft.   Reed   lathe. 

Operation  6. — Drill,  ream  and  counterbore.  Machine — Posdlck radical   drilling  machine. 
Operation  7A. — Grind  all  flat  surfaces.  Machine — Blanchard 

vertical  grinding  machine. 
Operation   7B.— Bench  work. 
Operation  7C. — Inspection  A.  B.   S.   and  Government. 
Operation  8. — ^Pit  to  gun.  Lay  out  angle  surface  and  measure side  surfaces. 
Operation  9. — Shape  angle  surface. 

The  Breech  ICey 

For  the  breech  leg  a  rotating  milling  fixture,  Fig. 
142,  is  used  for  finishing  the  end  next  to  the  shoulder 
lug  with  an  end  mill. 

The  sequence  of  operations  is  as  follows: 

Operation  0. — Heat-treat  forging. 
Operation  1. — Grind  two  sides.  Machine — Blanchard  vertical 

surface-grinding  machine. 
Operation  2. — Form-mill  two  edges  and  top  of  lug.  Rough  and 

finish  cuts.      Machine — No.   2B  Milwaukee  plain-milling  machine. 
Operation  3. — Mill  both  ends  to  length.  Machine — No.  2B  Mil- 

waukee plain-milling  machine. 
Operation  4. — Finish-mill  lug.  Machine — No.  3H  Becker  profil- 

ing machine. 
Operation  5. — Form-mill  bevel  on  end.  Machine — No.  2B  Mil- 

waukee plain-milling  machine. 
Operation  6. — Mill  radius  on  lug  end.  Machine — No.  2B  Mil- 

waukee plain-milling  machine. 
Operation  7.— Drill  and  tap  hole.  Mill  locking-screw  hole.  Ma- 

chine— Henry  &  Wright   drilling  machine. 

The  Counterweight 

A  counterweight  serves  to  balance  the  howitzer.  It 
is  a  cast-steel  block  milled  on  all  surfaces  for  a  finish. 
One  of  the  milling  operations  which  produces  the 
tongues  on  its  face  for  holding  it  in  correct  position  on 
the  gun  body  is  illustrated  in  Fig.  143.  The  sequence 
of  operations  is  as  follows: 

-20-in.    Gould    &    Eber- 

Machine — ■20-ln. 

Operation   1. — Face   top  side.     Machine 
hardt  shaping  machine. 

Operation     2. — Face    sides    and     form     radii. 
Gould  &  Eberhardt  shaping  machine. 

Operation    3. — Face  ends.      Machine — 20-in.    Gould   &   Eberhardt 
shaping  machine. 

Operation    4. — Form-mill    bottom    side.      Machine — No.    3B    Mil- 
waukee plain-milling  m.achine. 

Operation    5. — Form-mill    large   radius.      Machine — No.    3B    Mil- 
waukee plain-milling  machine. 

Operation    5A. — Form-mill    radius    on    edges.      Machine— No.    4 
Becker  milling  machine. 

Operation    6. — Drill,    counterbore    and    ream    soles    for    holding 
bolts  and  sight  plat5s.     Machine — Fos^lfck  radial  drilling  machine. 

Operation    7. — Drill,    counterbore    and    tap   all    holes   for   lifting 
eye.      Machine — Fosdick   radial   drilling  machine. 

Operation  8. — Drill  and  tap  holes  for  lifting:  eye-Iocklng  screws. 
Machine — Fosdick    radial    drilling    machine. 
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Extracts  From  Chordal's  Letters 
When  the  backwoods  machine  shops  were  primi- 

tive affairs  the  old-time  machinists  were  put  to 
their  wits'  end  to  devise  ivays  arid  means  to  get 
out  the  ivork,  and  in  the  days  when  the  sawmill 
engine  was  also  a  primitive  affair  and  had  to 
stand  all  sorts  of  abuse  the  engineer  had  to  be  a 

genius  to  keep  it  running.     Cylinders  wore  ter- 

ribly from  the  old  hemp  piston  packing,  and  if 
the  packing  was  set  up  tight  enough  to  stop  the 
leakage  of  steam  the  engine  would  run  hard  and 
would  not  deliver  power  enough  to  run  the  mill. 
Taking  off  a  cylinder  and  carting  it  a  hundred 
miles  through  the  woods  to  a  machine  shop  to 
have  it  rebored  was  an  expensive  undertaking. 

Mr.  Editor: 

*  *  *  When  I  was  a  kid  I  worked  for  Porter  Hol- 

comb.  Port,  and  a  millwright  by  the  name  of  Thomp- 
son owned  the  shop,  which  was  a  small  affair  working 

probably  10  men  altogether.  Port  was  not  a  machinist, 
but  claimed  to  have  been  a  molder.  From  my  experience 

with  him  I  will  say  that  he  was  the  best  all-around  ma- 
chinist it  has  ever  been  my  good  fortune  to  come  across. 

He  ran  the  machine  shop,  which  had  two  or  three  lathes 
and  a  drill  press,  and  there  was  no  sort  of  a  job  he 
would  not  tackle,  and  not  only  that  but  he  would  tackle 
it  successfully. 

*  *  *  The  time  was  just  following  the  Civil  War 

and  Holcomb,  Thompson  &  Co.'s  shop  was  out  in  the 
wilds  125  miles  from  a  railroad,  and  the  country  round 

opinion  that  the  cylinder  of  the  engine  was  all  right 
and  that  the  thing  could  be  got  to  run  by  supplying  some 
missing  bolts  and  a  valve  stem,  and  some  of  the  screws 
that  held  the  cylinder  heads  on,  and  some  of  the  screws 
that  held  the  steam-chest  cover  on,  and  some  of  the 
wrists  of  the  rocker,  and  part  of  the  eccentric  rod,  and 
the  bolts  of  the  eccentric  strap,  and  the  setscrews  of 

the  crosshead,  and  one  of  the  strap  ends  of  the  connect- 
ing-rod, and  a  lot  of  other  things  about  the  engine. 

But  the  sawmill  man's  mind  would  be  centered  on  that 
cylinder  because  it  seemed  to  him  to  be  complete.  It 
had  the  two  cylinder  heads  on  minus  a  few  bolts,  and 

his  presumption  was  that  the  piston  was  all  right  be- 
cause it  was  closed  up  in  the  cylinder. 

*     *     *     And  then  it  occurred  to  the  savsTnill  man 

FIG.    1.      A  HEMP-PACKED   PISTON 

about  had  been  pretty  well  devastated  by  the  armies, 
and  the  shop  had  a  golden  harvest  in  making  general 
repairs  and  rehabilitations  of  the  hundreds  of  small 
sawmills  and  grist  mills  scattered  about  the  region 
within  a  hundred  miles  of  the  shop. 

*  *  *  Some  hayseed  would  come  in  from  the 
woods  and  start  negotiations  for  the  repair  of  his  saw- 

mill, about  which  there  would  be  very  little  left  when 
the  war  was  over.  He  would  bring  some  of  the  traps 
from  the  engine  and  from  the  mill  and  Porter  would 
make  him  an  estimate  on  what  it  would  cost,  and  it  was 
enough,  to  replace  missing  parts  or  to  mend  broken 
parts. 

*  *    *     The  sawmill  man,  however,  would  be  of  the 

FIG.  2.     DUNBAR  PISTON  PACKING 

that  even  four  years  ago,  when  the  mill  went  out  of 
commission,  there  had  been  trouble  with  the  piston. 
It  would  either  work  too  hard  and  make  a  lot  of  noise 
rubbing  in  the  cylinder  or  it  would  leak  a  lot  of  steam 
so  that  the  engine  would  not  give  power  enough. 
*  *  *  The  pistons  of  these  engines  were,  as  a  gen-, 

eral  thing,  packed  with  hemp  like  Fig.  1.  The  hemp 
packing  A  would  be  soaked  in  oil  and  then  driven  in 
around  the  body  of  the  piston  with  a  drift  and  a  sledge, 
the  follower  being  absent,  after  which  the  follower 

would  be  put  on  and  screwed  up  to  compress  the  pack- 
ing, and  after  awhile,  when  the  thing  began  to  leak 

too  much,  then  the  cylinder  would  be  opened  and  the 
follower  would  be  tightened  up  some  more. 



596 AMERICAN     MACHINIST Vol.  50,  No.  13 

*  *  *  There  was  lots  of  friction  in  this  kind  of 
packing  and  it  wore  the  cylinder  terribly,  but  the  saw- 

mill man,  seeking  to  get  his  mill  into  running  order 
again,  would  hesitate  a  long  time  about  paying  Port 
Holcomb  a  hundred  dollars  to  rebore  the  cylinder,  and 
furthermore  he  believed  the  cylinder  was  all  right  any- 

how and  he  didn't  want  to  go  to  the  trouble  of  unbolting 
it  from  the  bedplate  and  hauling  it  a  hundred  miles  to 

the  shop.  Wasn't  there  some  kind  of  packing  that 
would  be  all  right  in  this  cylinder? 

*  *  *  Now  here  is  where  Porter  Holcomb  shone, 
for  he  was  ready  to  take  the  sawmill  man's  order  for 
Dunbar  packing,  especially  on  Port's  recommendation 
that  it  would  accommodate  itself  to  a  worn  cylinder. 
And  Port  would  get  out  this  Dunbar  packing,  even  if 
he  was  only  a  molder.  I  have  turned  out  lots  of  Dun- 

bar packings  myself  and  always  look  at  it  as  a  pretty 
fine  job  of  lathe  work,  but  it  had  no  terrors  for  Port. 

*  *  *  I  suppose  every  man  who  has  worked  in 
a  railroad  shop  knows  all  about  Dunbar  piston  packing, 

E    L      R  ,E 

PIG.  3.     CLOSE  VIEW  OF  DUNBAR  PACKING 

but  I  will  take  occasion  to  explain  to  the  uninitiated  that 
it  is  a  metallic  packing  composed  of  a  lot  of  segments 

pressed  out  to  the  cylinder  by  steam  pressure  under- 
neath the  segments,  the  piston  being  provided  with  a 

set  of  the  rings  at  each  end,  one  ring  to  take  steam 
pressure  while  the  piston  goes  in  one  direction  and  the 
other  ring  to  take  steam  pressure  while  the  piston  goes 
in  the  other  direction. 

Here,  in  Fig.  2,  you  have  a  general  picture  of  the 
thing  with  its  two  rings,  each  ring  composed  of  a  pair 
of  rings  sawed  up  into  segments  breaking  joint.  B 
indicates  the  junk  ring  with  the  packing  rings  at  each 

side  of  it.  Each  packing  ring  is  composed  of  an  L- 
ring  and  an  7?-ring.  Rings  of  spring  wire  are  disposed 
within  the  packing  rings  to  keep  them  out  to  the  cyl- 

inder, the  main  packing  effect  being  produced  by  steam 
let  inside  the  rings  through  the  small  holes  C. 

*  *  *  Fig.  3  shows  the  packing  full  size,  and  Fig. 
4  shows  a  pair  of  the  L  and  R  segments.  One  of  the 
joints  straddles  pin  D  to  keep  the  segments  in  proper 
order,  and  the  backs  of  the  L  segments  are  provided 
with  grooves  E  to  let  the  steam  behind  the  packing  so 
as  to  press  the  faces  of  the  L  and  R  rings  up  against 
the  junk  ring. 

*  *  *  This  description  of  Dunbar  packing  is  an 
old  story  for  engine  men,  but  I  am  particularizing  the 

description  for  the  purpose  of  showing  how  Port  Hol- 
comb would  master  the  job.  He  would  give  the  saw- 

mill man  a  piece  of  wire  and  explain  to  him  how  he 
was  to  cut  off  that  wire  and  file  its  ends  so  that  it  would 

rub  exactly  the  bore  of  his  cylinder  just  inwardly  be- 
yond the  counterbore.    And  the  sawmill  man  would  ride 

FIG.    4.   L  AND  R   SEGMENTS 

away  to  his  mill  and  would  come  back  with  the  old 
piston  and  its  rod  and  with  the  wire,  which  he  said 

showed  the  diameter  of  his  cylinder  to  a  gnat's  heel. 
And  then  Port  would  proceed  to  make  the  new  packing. 

*  *  *  Anyone  who  has  had  experience  with  Dun- 
bar packing  knows  that  you  not  only  have  tp  have  things 

the  right  size  but  that  there  is  considerable  skill  in- 
volved in  assembling  the  parts  in  the 

cylinder.  You  put  in  the  spider,  but 
not  the  junk  ring  or  the  follower,  and 

then  you  carefully  build  up  the  first  pack- 
ing ring  and  put  the  wire  springs  inside 

of  it.  Then  you  slide  the 

junk  ring  into  place,  af- 
ter which  you  proceed  to 

build  up  the  segments  of 
the  other  packing  ring 
and  put  the  wire  springs 
inside.  Then  you  bolt  the 
follower  to  place  and  the 

job  is  done. 
*  *     *     Now  it  would 

be     utterly    beyond     the 
original  capacity  of  the  sawmill  man  to  build  up  one  of 
these  pistons,  but  Porter  Holcomb  would  save  him  the 
trouble.  He  would  have  a  tinner  make  a  tin  hoop  which 
would  go  around  the  piston,  and  Port  would  carefully 
surround  it  with  bags  and  send  the  sawmill  man  home 

with  instructions  to  poke  the  piston  rod  into  the  cyl- 
inder, letting  the  tin  hoop  into  the  counterbore,  where- 

upon the  piston  was  to  be  slid  out  of  the  hoop  and  com- 
pletely into  the  cylinder. 

*  *  *  Port  furnished  a  number  of  Dunbar  piston 
packings  in  this  manner,  and  so  far  as  I  know  they  did 
their  business  all  right.  I  remember  the  case  of  one 
chap  who  fell  down  on  the  job  and  got  the  tin  hoop  off 
of  the  piston  before  he  got  the  piston  into  the  cylinder, 
the  result  being  that  the  whole  of  the  packing  fell  into 

pieces  and  made  a  mess  like  a  mouse's  nest.  The  chap 
came  back  to  the  shop  with  the  pieces,  and  he  had  to 
come  about  fifty  miles,  and  thoroughly  mastered  the 
manner  in  which  this  packing  was  to  be  put  together. 

Very  respectfully,         Chordal. 

Kink  in  Toolmaker's  Clamps 
By  Fred  W.  Stalker 

A  trouble-saving  little  kink  in  connection  with  tool- 
maker's  clamps  is  shown  in  the  sketch.  The  V  in  the 
fixed  jam  enables  one  to  line  up  round  work  readily, 
the  advantage  being  especially  noticeable  on  long  pieces 
where  two  or  more  clamps  are  to  be  used. 

P'"  rre  V  mffte  fixed jaM 

makes  "em  'useable 

HANDY  CLAMP  FOR  TOOLMAKERS 
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Disability  Under  the  Compensation  Acts- III 
By  CHESLA  C.  SHERLOCK 

The  meaning  of  permanent  total  disability  is  a 

fertile  cause  of  legal  controversy.  The  questi-on 
as  to  whether  a  workman  shall  receive  total-dis- 

ability compensation  for  the  loss  of  a  second  mem- 
ber is  difficult  to  anstver,  particularly  when  the 

losses  occurred  luhile  he  was  working  for  different 
employers.  The  spirit  of  the  Compensation  Acts 
must  be  considered  as  well  as  the  bare  statement 

of  the  statutes,  and  also  the  fact  that  the 
burden  on  the  employer  is  only  temporary, 
eventually  being  shifted  to  the  consumer. 

DISABILITY  is  in  one  sense  always  pennanent, 
being  divided  into  temporary,  partial  and  total. 
We  have  already  considered  the  first  two  classes 

and  will  now  consider  disability  in  the  sense  that  it  is 
permanent  and  total. 

To  say  that  a  disability  is  permanent  and  total  is 
to  infer  that  the  workman  has  lost  100  per  cent,  of  his 
efficiency  as  a  worker.  It  must  be  kept  in  mind  that  this 

complete  loss  of  efficiency  is  in  relation  to  his  employ- 
ment at  the  time  of  injury  and  not  in  relation  to  him- 

self as  an  individual. 

In  considering  other  classes  of  disability  we  have 

found  that  earning  power  may  or  may  not  be  the  con- 

trolling factor  in  determining  the  workman's  right  to 
compensation.  This  is  likewise  true  in  the  case  of  per- 

manent total  disability.  It  simply  means  that  the  work- 
man has  been  deprived  of  his  ability  to  earn  a  living 

in  that  particular  employment  in  which  he  was  engaged 
at  the  time  of  the  injury.  As  an  individual  he  may 
not  in  fact  be  actually  deprived  of  his  usefulness  to  earn 
money  in  other  callings. 

Too  often  confusion  arises  in  cases  of  permanent 
total  disability,  employers  being  of  the  opinion  that  no 

workman  is  entitled  to  compensation  on  this  basis  un- 
less he  is  unable  to  earn  any  portion  of  his  livelihood 

in  the  future. 

Permanent  Total  Disability 

Permanent  total  disability  is  a  condition  which  nec- 
essarily must  be  proved  by  the  facts  in  the  case,  although 

it  may  in  many  instances  arise  by  presumption  of  the 
law  itself. 

Thus  the  loss  of  both  eyes  is  presumed  in  most  of  the 
states  to  amount  to  permanent  total  disability,  as  well 
as  the  loss  of  both  hands,  both  feet,  both  arms,  both 
legs,  etc.  It  should  be  kept  in  mind  that  this  loss  must 
ordinarily  be  sustained  as  the  result  of  the  same  acci- 

dent and  not  as  the  result  of  separate  accidents. 

In  this  connection  some  of  the  hardest  fought  princi- 
ples uhder  the  compensation  acts  are  brought  about. 

Suppose  a  machinist  while  working  for  one  employer 
loses  one  eye.  That  employer  pays  him  compensation 
accordingly,  and  at  a  later  date,  while  working  for  an- 

other employer,  the  workman  sustains  another  accident 
which  deprives  him  of  the, sight  of  the  other  eye.  The 
question  arises  as  to  whether  this  workman  is  entitled 

to  receive  compensation  for  permanent  total  disability 

from  the  second  employer,  or  merely  for  the  loss  of  one 

eye,  which  is  generally  rated  as  permanent  partial  dis- ability. 

This  question  of  the  loss  of  the  second  eye  has  prob 
ably  caused  more  contention  in  the  courts  than  any 

other  disability  question.  The  courts  are  slightly  di- 
vided, some  holding  that  the  workman  is  entitled  to  per- 

manent total  disability  benefits,  while  the  majority  of 
the  courts  hold  that  he  is  entitled  only  to  compensation 
for  the  loss  of  one  eye. 

In  California  the  commission  considered  one  of  the 

cases  and  came  to  the  conclusion  that  the  employer  caus- 
ing the  loss  of  the  second  eye  was  liable  not  for  both 

eyes,  but  merely  for  one.  The  commission  felt  that  if 
it  were  to  make  a  ruling  to  the  effect  that  the  loss  of  the 
second  eye  would  entitle  a  workman  to  compensation  as 
for  the  loss  of  both  eyes  it  would  work  an  injustice  on 
one-eyed  workmen  within  the  state,  the  idea  being  that 
emploj'ers  would  refuse  to  employ  such  workmen  in  the 
future  if  the  loss  of  the  second  eye  was  to  impose  per- 

manent total  disability  liability  upon  them. 

Massachusetts  Supreme  Court  Decision 

In  Massachusetts  the  Supreme  Court  adopted  the  con- 
trary view,  holding  that  if  a  one-eyed  workman  was 

able  to  do  the  work  of  an  able-bodied  man  that  he  "had 
the  capacity  which  enabled  him  to  do  the  work  for  which 

he  was  hired,"  and  since  the  loss  of  the  eye  terminated 
that  degree  of  capacity  then  the  employer,  having  been 
responsible  in  the  spirit  of  the  law,  should  bear  the 
loss. 

This  latter  opinion  seems  to  be  founded  on  justice 
when  the  condition  of  the  workman  is  considered  in 
view  of  the  evident  spirit  of  the  compensation  system. 
True  it  is  that  an  unequal  burden  is  imposed  on  the 
employer  causing  the  loss  of  the  second  eye,  but  it  is 
the  evident  intention  of  the  compensation  acts  to  award 
permanent  total-disability  benefits  to  a  man  who  loses 
both  eyes  in  industrial  labor.  The  mere  fact  that  he 
is  unfortunate  enough  to  lose  his  eyes  in  separate  acci- 

dents should  not  operate  to  deprive  him  of  the  benefits 
intended  to  be  conferred  upon  him. 

The  burden  on  the  employer  is  of  course  only  tem- 
porary, as  it  is  the  theory  of  the  compensation  acts  that 

the  costs  of  industrial  losses  under  the  system  shall  be 
borne  as  a  part  of  the  cost  of  production  and  ultimately 
fall  on  the  ultimate  consumer,  as  they  do. 

In  some  instances  this  liability  is  directly  imposed 
on  the  employer  causing  the  second  loss  of  a  member 
by  the  statute  itself,  and  as  the  situation  becomes  more 
and  more  noticeable  it  is  safe  to  say  that  the  liability 
will  be  imposed  in  most  of  the  states. 

In  Iowa  a  ruling  was  handed  down  to  the  effect  that 

a  workman  having  only  one  eye  and  losing  it  was  enti- 
tled to  more  compensation  than  a  workman  with  two 

good  eyes,  but  that  he  was  not  entitled  to  as  much  as 
he  would  have  received  had  the  eyes  both  been  lost  in  a 
single  accident. 

Michigan  sustains  the  California  view,  holding  that  if 
a  workman  sustains  an  injury  which,  considered  in  view 
of  a  previous  injury,  amount  to  permanent  total  dis- 
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ability  but  is  partial  itself  the  employer  is  liable  only 
for  the  payment  of  partial-disability  compensation. 

West  Virginia,  however,  agrees  with  the  Massachu- 
setts view,  the  commission  of  the  former  state  granting 

life  compensation  to  a  workman  losing  the  second  mem- 
ber. 

In  New  York  the  court  followed  the  Massachusetts 
decision.  The  case  was  where  a  workman  lost  his  second 
hand.  The  court  said  that  there  was  a  presumption  that 
he  had  been  forced  to  work  at  a  reduced  earning  ca- 

pacity because  of  the  loss  of  the  first  hand  and  that  to 
say  that  he  was  entitled  only  to  the  compensation  which 
a  man  with  two  hands  would  receive  for  the  loss  of  his 

first  hand  would  be  to  place  him  at  a  double  disadvantage 

and  that  he  would  only  get  about  half  as  much  compen- 
sation for  an  injury  which  was  doubly  important  to 

him. 

The  legislature,  however,  after  this  decision,  amended 
the  New  York  law  so  that  the  compensation  payable 
for  a  second  injury  is  limited  only  to  immediate  effects 
and  not  to  combined  eflfects.  The  inference  is  that  New 
York  would  allow  a  workman  suffering  the  loss  of  a 

second  member  only  compensation  as  suffering  a  perma- 
nent partial  disability  and  not  as  suffering  a  total  dis- 

ability. 

Effect  op  Intervening  Causes 

The  permanent  total  disability  can  arise  only  from 
the  consequences  of  the  original  injury  and  not  from 
the  consequences  of  any  intervening  act  either  on  the 
part  of  the  workman  or  of  the  physician  who  treats 

his  injuries.  In  Kansas  it  was  shown  that  a  workman's 
total  disability  was  the  result  of  the  malpractice  of  the 
physician  furnished  the  workman  by  the  employer  and 
not  the  result  of  the  accident.  The  court  held  that  the 

workman  was  not  entitled  to  recover  compensation  for 
permanent  total  disability  from  the  employer  as  the 
disability  was  not  the  result  of  the  accident,  but  the 
result  of  an  intervening  cause. 

It  is  extremely  doubtful,  however,  as  to  whether  this 
decision  would  obtain,  so  far  as  it  related  to  the  physi- 

cian, in  all  jurisdictions.  The  employer  is  bound  by  the 
clause  in  the  acts  to  furnish  competent  medical  aid, 
and  it  is  generally  held  that  if  he  fails  to  do  this  that 
he  must  be  liable  to  the  workman  for  the  damage  done. 

It  is  clear  in  either  case,  however,  that  the  workman's 
right  to  maintain  an  action  for  damages  against  the  em- 

ployer for  furnishing  incompetent  medical  aid  at  com- 
mon law  is  not  impaired  in  the  least  by  the  acts. 

The  subject  of  preexisting  condition  has  already  been 
treated  in  these  columns,  but  it  is  worth  while  to  recall 
some  of  the  provisions  stated  therein  in  this  connection. 
If  an  accident  overtakes  a  workman  and  causes  him  to 

sustain  a  permanent  total  disability  which  he  would 
not  have  sustained  had  he  been  in  good  physical  condi- 

tion he  will  be  entitled  to  compensation  for  permanent 
total  disability  .without  regard  to  his  preexisting  con- 

dition. The  test  of  a  workman's  capacity  is  this :  Was 
he  able  to  do  the  work  of  an  able-bodied  man?  If  so 
then  his  preexisting  condition  cannot  be  taken  into  con- 

sideration, although  it  may  be  so  pronounced  that  only 
a  minor  injury  would  cause  complete  loss  of  earning 
power  to  him  and  entitle  him  to  compensation  for  per- 

manent total  disability. 
This  is  the  rule  practically  evetrwhere,  and  while  the 

courts  have  been  disposed  to  draw  sharp  distinctions  in 
the  case  of  loss  of  second  members  and  impose  liability 
on  employers  in  many  of  the  states  only  for  permanent 

partial  disability  they  have  not  drawn  any  such  dis-. 
tinctions  in  the  case  of  preexisting  condition. 

The  New  Jersey  court,  however,  overruled  the  pre- 
existing condition  rule  in  the  case  of  a  workman  aged 

73  years  who  had  suffered  a  broken  leg.  It  was  shown 
that  because  of  his  age  the  bones  refused  to  knit  and 
he  was  actually  permanently  totally  disabled.  The  court, 
however,  granted  him  compensation  only  for  the  loss  of 
the  leg  and  not  for  permanent  total  disability. 

If  the  permanent  total  disability  is  due  to  any  fault 
of  the  workman  himself  arising  after  the  accident  took 

place  he  cannot  receive  compensation  for  such  wrong- 
ful act  of  his  ovra.  This  rule  is  particularly  noticeable 

in  cases  where  the  workman  refuses  to  accept  the  med- 
ical aid  offered  him  by  the  employer,  but  persists  in  fol- 

lowing his  own  remedies  or  in  consulting  incompetent 

or  "quack"  doctors.  If  such  persistency  on  his  part 
aggravates  the  original  injury  to  such  an  extent  that  it 
causes  permanent  total  disability  the  loss  will  be  that 
of  the  injured  man  and  not  that  of  the  employer. 

If  an  operation  will  remedy  the  disability  and  change 
it  from  permanent  total  to  partial  total  it  is  the  duty 
of  the  injured  man  to  submit  to  such  operation  if 
offered  by  the  employer,  provided  it  will  not  endanger 
his  life.  His  refusal  will  entitle  him  only  to  com- 

pensation for  the  probable  length  of  time  spent  in  the 
hospital  and  then  for  the  partial  disability  which  would 
result  from  the  operation  if  successful  thereafter.  If 
the  operation  will  restore  him  completely  to  his  former 
earning  power  in  his  employment  he  will  be  entitled, 
upon  refusal  to  submit,  only  to  such  compensation  as 
will  cover  the  probable  length  of  time  he  would  spend 
in  the  hospital  and  in  recovering  from  the  operation. 

Benefits  for  Total  Disability 

The  benefits  payable  for  permanent  total  disability 
vary  in  the  different  states.  Some  make  a  flat  award 

based  on  a  percentage  of  the  workman's  average  wage 
extending  over  a  period  of  weeks,  generally  400.  Others 
base  the  payment  on  the  pension  system,  and  others  on 
a  flat  rate  for  life. 

The  average  benefit,  however,  for  permanent  total 

disability  is  for  eight  years'  compensation  determined 
according  to  the  workman's  prior  wages  in  his  em- 

ployment. Often  this  has  no  reference  to  the  workman's 
expectancy  of  life,  sometimes  being  considerably  less 
and  sometimes  considerably  more. 

In  Wisconsin  under  the  law  a  workman  received 
compensation  for  more  than  six  years,  although  his 
expectancy  at  the  time  of  the  award  was  less  than  four 
and  one-half  years.  In  cases  where  the  workman  sus- 

tains permanent  total  disability  in  his  youth  his  ex- 
pectancy of  life  is  of  course  often  greater  than  the 

period  over  which  compensation  is  to  be  paid,  unless  he 
lives  in  a  state  where  the  award  is  for  life. 

In  this  connection  it  is  well  to  note  that  the  expectancy 

of  a  workman  permanently  totally  disabled  is  not  ordi- 
narily that  of  an  able-bodied  man  and  the  majority  of 

them  do  not  survive  their  awards.  In  the  case  of  a 
loss  of  both  hands,  eyes  or  feet,  or  where  the  disability 
is  presumed  by  law,  the  workman  often  survives  his 

compensation  benefits. 
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Where  the  workman  dies  before  his  term  of  compen- 

sation payments  are  up  some  interesting  questions  arise. 
If  death  is  due  to  the  injury  the  dependents  of  the 

workman,  if  any,  are  entitled  to  death  benefits  less  any 

compensation  already  paid.  If  the  death  is  due  to 
natural  caifses  and  is  not  the  result  of  the  original 

injury  the  compensation  payments  will  cease  on  the 

death  of  the  workman,  unless  the  fixed  award  for  the 

permanent  total  disability  is  held  by  the  court  to  be 

a  vested  right  in  the  estate  of  the  workman.  Then  the 

remainder  due  would  be  payable  to  the  workman's 
estate. 

The  Purpose  of  Compensation 

Where  a  workman  dies  leaving  no  dependents  the 

payments  will  cease  on  his  death  and  ordinarily  they 
will  not  be  held  to  be  vested  rights  in  his  estate.  The 

purpose  of  compensation  is  not  indemnity  or  benefits 
as  under  ordinary  insurance.  It  is  to  share  the  loss  of 
earning  power  or  efficiency  with  the  workman  or  his 
dependents.  No  beneficiaries  are  recognized  under  the 
compensation  acts,  unless  they  be  actual  or  presumed 
dependents  of  the  deceased. 

The  question  of  what  is  permanent  total  disability 
outside  of  those  cases  presumed  by  the  law  itself  which 
we  have  already  considered  is  a  question  of  fact  to  be 
determined  by  the  facts  surrounding  each  particular 
case.  It  is  not  necessarily  a  fact  to  be  determined  by 
the  jury. 

In  California  a  workman  came  in  contact  with  an 

electric  current  and  sustained  permanent  complete  dis- 
ablement of  the  right  arm,  shoulder,  hand,  a  spinal 

deformity,  together  with  complete  loss  of  motion  of 
spine,  shoulder,  hand,  neck,  limited  motion  of  the  right 
leg  and  distortion  and  lameness  in  both  feet.  It  was 

held  that  he  had  suffered  100  per  cent,  permanent  dis- 
ability. And  in  another  California  case  where  a  work- 

man had  suffered  paralysis  of  the  body  from  the  waist 
down,  including  both  legs,  which  was  permanent,  it  was 
held  that  he  had  sustained  100  per  cent,  permanent  total 
disability. 

In  Connecticut  it  was  shown  that  a  workman  had 
no  useful  vision  for  his  work  but  that  he  could  count 
figures  at  a  distance  of  two  feet.  The  court  refused 
him  compensation  fcr  permanent  total  disability,  but 
allowed  it  for  partial  disability. 

In  Massachusetts  a  workman  suffered  the  loss  of 

an  arm,  due  to  amputation,  and  on  evidence  that  he 
was  unable  to  carry  on  his  work  and  that  another 
operation  was  necessary  to  treat  extreme  sensitiveness 
of  the  arm  it  was  held  that  he  was  totally  incapacitated 
from  work  and  entitled  to  compensation  upon  that 
basis. 

In  another  case  a  workman  sustained  the  entire  loss 

of  vision  in  one  eye  and  95  per  cent,  loss  in  the  other. 
The  court  held  that  he  was  entitled  to  compensation  for 
permanent  total  disability  on  a  showing  that  he  was 
unable  to  carry  on  his  work.  This  in  spite  of  the  fact 
that  the  law  generally  specifically  provides  for  loss  of 

vision  in  "both  eyes"  if  permanent  total-disability  bene- 
fits are  to  be  paid. 

On  the  whole,  disability  defines  the  actual  amount  of 
compensation  for  which  an  employer  is  liable  after  it 
is  found  that  the  accident  causing  the  injury  comes 
within  the  coverage  of  the  acts.    It  is  the  first  instance 

where  the  practical  operation  of  the  law  comes  into 

operation  after  the  theoretical  liability  haa  been  de- 
termined. 

In  our  discussion  of  this  subject  we  have  found  that 
there  are  three  great  classes  of  disability: 

1.  Temporary — where  the  workman  is  for  the  time 
being  unable  to  carry  on  his  work.  It  generally  dates 
from  the  time  he  is  injured  until  his  earning  capacity 
is  restored  to  him.  It  may  be  either  total  or  partial, 
but  it  is  very  seldom  total,  especially  when  the  workman 
can  by  reasonable  diligence  earn  a  living. 

2.  Partial — where  the  workman  has  not  permanently 
lost  his  earning  power,  but  has  suffered  a  partial 
impairment  of  his  efficiency.  These  disabilities  are 
generally  permanent  in  character,  and  a  workman  is 
entitled  to  compensation  for  them  according  to  the 
schedules  without  reference  to  his  earning  power. 

3.  Permanent  or  total — where  the  workman's  earning 
power  in  his  trade  or  calling  has  been  completely  de- 

stroyed. This  may  arise  by  presumption  of  law,  as  in 
the  case  of  the  loss  of  two  members  by  the  same  accident 
or  it  may  arise  from  the  facts  in  the  case. 

A  Universal  Guard  for  Milling 
Machine  Cutters 

Special  Correspondence 

The  guarding  of  milling  cutters  in  operation  is  a 
difficult  problem,  owing  to  the  conditions  under  which 
such  cutters  work.  In  designing  a  guard  for  this 
purpose  provision  must  be  made  not  only  for  setting 
and  removing  the  work  but  for  introducing  oil  or  cut- 

ting compound  in  sufficient  quantity  and  for  the  neces- 
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FIG.    1.      CUTTER   GUARD   CLOSED 

sary  clearance  space  for  chips.  It  m  *;  be  adaptable 
to  all  sizes  of  cutters  and  all  classes  of  work  within 
the  range  of  the  machine,  must  not  interfere  with  any 
fixtures  that  may  be  used,  and  must  make  it  practically 

i  Tipossible  for  the  operator's  fingers  to  come  in  contact 
with  the  cutter.  In  addition  to  fulfilling  all  these 

requirements  it  is  usually  desirable,  if  not  essential, 
that  the  work  at  the  point  of  cutting  be  visible  through- 

out the  milling  operation. 

An  interesting  guard  of  the  universal  type,  embody- 
ing novel  features,  is  shown  in  the  illustrations.  It 

accomplishes  the  object  set  forth  above,  and  it  is  so 
constructed  as  to  be  adapted  to  service  on  any  class 
of  milling  machine  where  a  safeguard  is  desired.     By 
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a  slight  modification  in  the  supporting  bracket  it  may 
be  suited  to  any  size  or  type  of  milling  machine  and 
the  guard  may  be  proportioned  for  any  size  or  form 
of  cutter.  It  may  be  adjusted  to  accommodate  any 
shape  of  work  within  its  range  and  yet  close  the  point 
of  cutting  against  possibility  of  fingers  or  clothing 
being  caught. 

Method  of  Attaching 

Figs.  1  and  2  show  the  guard  attached  to  a  hand- 
milling  machine  in  both  the  closed  and  open  positions. 
The  supporting  arm  swings  about  the  stud  A,  the  guard 
being  supported  at  the  right  height  by  the  pin  B. 
To  remove  it  for  the  purpose  of  changing  cutters  it  is 
necessary  only  to  lift  or  swing  the  guard  about  the 
stud  A  until  the  arm  rests  against  the  pin  C,  where 
it  is  held  by  gravity  until  the  operator  is  ready  to 
again  lower  it  to  the  closed  position. 

From  the  illustrations  it  will  be  seen  that  the  guard 
consists  of  a  slotted  frame  carrying  a  series  of  small 
rods  which  project  downward  to  inclose  the  cutter  and 

FIG.    2.      CUTTER  GUARD  OPEN 

work,  the  frame  being  cast  integrally  with  the  sup- 
porting arm.  The  rods  are  J  in.  in  diameter  and  spaced 

on  S-in.  centers,  so  that  the  opening  between  them  is 
but  I  in.  They  may  be  adjusted  vertically  to  conform 
to  the  shape  of  the  work  and  the  fixture  in  use. 

In  the  size  illustrated  there  are  six  of  these  rods  on 
each  of  the  three  sides  of  the  guard.  The  bottom  is 
guarded  by  a  set  of  rods  Z)  carried  horizontally  in  a 
holder  E,  which  is  fastened  in  the  T-slot  of  the  machine 
table.  Thus  the  two  portions  of  the  guard  form  a 
complete  fence  around  ti\e  cutter.  The  horizontal  rods 
under  the  cutter  are  set  to  contact  with  the  back  of- 
the  vise,  leaving  no  opportunity  for  the  workman  to 
get  his  fingers  in  contact  with  the  cutter  from  this 
side  when  loading  the  fixture. 

Notwithstanding  the  complete  inclosure  of  cutter  and 
work  when  in  operation  there  is  no  interference  with 
the  setting  or  removal  of  the  work;  the  cutting  is 
always  under  observation  and  the  work  is  as  fully  open 

to  lubrication  as  if  it  were  being  done  in  the  cus- 
tomary unguarded  manner. 

The  bracket  F,  which  attaches  the  guard  to  the 
milling  machine,  is  so  adjusted  that  the  center  of  the 
pivot  for  the  swinging  arm  comes  slightly  above  the 

cutter  arbor,  and  a  slot  at  the  point  of  'attachment 
allows  a  certain  amount  of  adjustment  for  the  frame  to 
suit  the  machine  upon  which  it  is  used.  The  bracket 
also  has  a  projection  for  attaching  an  oil  cup. 

The  guard  is  the  invention  of  J.  B.  Holden  of  14 
Gifford  St.,  Syracuse,  N.  Y. 

Fixtures  for  Turning  Grooves  in 

Trolley  Wheels 
By  J.  Weight 

The  economical  production  of  trolley  wheels  is  an  im- 
portant factor  in  the  large  electric-railway  systems,  and 

the  device  which  is  illustrated  herewith  is  one  that  has 

been  developed  by  the  Chicago  Surface  Lines  to  facili- 
tate this  work.  It  is  designed  to  clamp  onto  the  table  of 

a  milling  machine,  and  when  it  is  brought  into  align- 
ment with  the  spindle  the  table  is  locked  in  position. 

The  work-carrying  device  is  a  special  head  which  screws 
onto  the  spindle  of  the  machine. 

In  the  illustration  a  wheel  may  be  seen  on  the  stud 
A  which  passes  through  the  hole  in  the  hub  of  the  wheel. 

fixture  for  turning  grooves  in  trolley  wheels 

A  nut  screwed  on  the  threaded  end  of  this  stud  tightens 
the  work  firmly  in  position.  Two  studs  B  passing 
through  cored  holes  in  the  web  of  the  wheel  do  the driving. 

The  tool  bits  C  and  D  are  carried  on  slides  which  are 

mounted  on  opposite  sides  of  the  fixture  and  are  fed  to 
the  cut  by  turning  the  crank  E.  This  turns  the  shaft  F, 

which  is  geared  to  right  and  left  hand  screws  operat- 
ing their  respective  slides. 

It  is  an  easy  matter  to  adjust  the  cutting  tools  to 
balance  the  cut,  as  the  operator  needs  only  to  move  the 
milling-machine  table  sufficiently  in  one  direction  or 
the  other  to  accomplish  this  result.  Consequently  in 
sharpening  these  tools  the  matter  of  readjustment  in 
replacing  them  is  a  minor  consideration. 

The  fixture  is  quite  heavy  and  an  eyebolt  is  provided 
so  that  a  crane  may  be  used  for  lifting  it  on  and  off  the 
machine.  With  this  device  the  operator  is  able  to  turn 
the  grooves  of  about  55  trolley  wheels  an  hour. 
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IDEAS     S.R07V1  PRACTICAL  MEN 

Forming  an  Electrical  Contact  Plug 
By  Otto  Vogetzer 

The  plug  shown  in  Fig.  1  is  used  in  conjunction  with 
the  rheostat  that  is  shown  in  Fig.  2  for  the  purpose  of 

controlling  the  intensity  cf  light  used  in  a  machine  for 

printing  motion-picture  film.  That  the  reader  may  un- 
derstand the  function  of  the  plug  it  will  be  necessary  to 

go  somewhat  into  detail  in  reference  to  the  operation  of 
the  rheostat. 

Under  the  printed  card  seen  on  the  face  of  the  rheo- 
stat are  18  copper  bars  insulated  from  each  other  and 

each  having  21  holes  for  receiving  the  plugs.  The  cards 
serve  merely  as  a  guide  for  placing  the  plugs  and  are 

pierced  with  holes  in  accordance  with  the  intensities 

of  light  required  for  printing  the  successive  scenes  ol 

their  corresponding  film.  Leads  from 
these  bars  are  connected  through  pro- 

gressive steps  of  the  resistance  coils 

to  the  lamp  used  in  the  printing  ma- 
chine and  thence  to  one  side  of  the 

electric  circuit,  while  the  other  side  is 
connected  to  the  movable  brush  bar  to 
be  seen  at  the  right  of  the  rheostat 
near  the  top. 

The  brush  bar  is  hinged  at  this  point 
to  close  across  the  face  of  the  rheostat, 
where  it  is  latched  in  place  on  the 
opposite  arm  of  the  lever,  at  the  point 
which  is  adjacent  to  the  indicating 
pointer  to  be  seen  at  the  left. 

When  the  brush  bar  is  in  the  closed 

position  it  may  be  moved  downward 

FIG.  3.   SECTION 
ENLARGED 

FIGS    1     2    4,  5  AND  6.     MAKING  A  PLUG  FOR  A  RHEOSTAT 
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Fig. 

4 — The  blanking  and  drawing  die. 
closing  tools 

Fig. 

over  the  face  of  the  rheostat, 

contacting  successfully  with 
the  plugs  which  have  been 
placed  in  accordance  with  the 
chart.  Thus  if  we  wish  to 

print  scene  No.  1  with  light 
No.  4  and  scene  No.  2  with 
light  No.  10  we  place  a  plug 
in  the  corresponding  holes, 
and  so  on  down  until  all  the 
scenes  in  the  roll  of  negative 
film  are  provided  for.  We  are 

then  ready  to  make  any  re- 
quired number  of  copies,  the 

plugs  remaining  in  their  re- 
spective places  until  all  are finished. 

The  dropping  of  the  brush 
bar  is  controlled  by  the  nega- 

tive itself  and  is  raised  by 
means  of  the  handwheel  on 
the  left  after  each  copy. 

From  the  foregoing  it  will 
be  seen  that  the  plugs  must 
be  easily  removed  and  yet  be 
sufficiently  tight  to  prevent 
working  loose  when  the  brush 
bar  passes  from  one  to  the 
other. 

The  plugs,  a  section  of 
which  is  shown  in  Fig.  3,  are 

made  of  0.016-gage  brass  in 

four  operations,  the  first  be- 

ing done  with  the  combina- 
tion blanking  and  drawing  die 
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'^hf  Chamfer 
to  allow  Work 
fo  fnfer 

FIG.  7.     SECTION  OF  CLOSING 
PUNCH 

in  Fig.  4.  As  the  punch  descends  into  the  die  a  blank 
is  punched  out  and  drawn  up  by  the  drawing  die  which 
is  in  the  center  of  the  punch. 

On  the  upstroke  the  shell  is  ejected  by  a  spring-oper- 
ated plunger.  The  blanking  die  is  given  very  little 

clearance,  which  tends  to  keep  the  blank  central,  so 
that  the  four  spring  prongs  may  draw  together  evenly. 

The  second  oper- 
a  t  i  o  n  consists  of 
knurling  the  shell, 
which  is  accom- 

plished by  means 
of  four  sliding 
jaws  in  the  fixture 
shown  in  Fig.  5. 
These  jaws  are 
closed  in  sim- 

ultaneously by  the  conical  recess  in  tho  punch,  a  mandrel 
preventing  the  shell  from  being  crushed. 

The  third  operation  consists  of  partly  closing  in  the 

four  prongs.  The  same  fixture  is  used  as  for  the  knurl- 
ing operation,  the  knurling  jaws  being  removed  and  an- 

other set  is  inserted  having  the  same  radius  as  the 

small  end  of  the  plug.  The  punch  carries  a  'mandrel  in 
the  center  equal  in  diameter  to  the  inside  diameter  of 
the  plug.  When  the  punch  descends  the  mandrel  enters 
the  shell  and  the  jaws  close  in.  On  the  upstroke  the 
shell  is  carried  up  by  the  mandrel  and  is  easily  stripped 
off  by  hand. 

For  the  fourth  operation  the  shell  is  placed  in  the  die, 
Fig  6,  the  bottom  of  which  has  the  shape  of  the  head 
of  the  plug.  The  punch  descends,  forming  shoulder  and 
closing  in  the  end.  The  work  is  ejected  from  the  punch 

by  the  spring-operated  plunger  in  the  center. 
A  section  of  the  punch  is  shown  in  Fig.  7. 

Gaging  the  Recess  at  Bottom  of 
A  Tapped  Hole 
By  Daniel  G.  Meikle 

Having  had  a  number  of  pieces  rejected  by  reason 
of  variation  in  the  diameter  of  the  recess,  or  undercut, 
at  the  bottom  of  a  tapped  hole,  said  recess  being 

merely  clearance  for  the  tap,  we  were  obliged  to  devi.'^e 
some  sort  of  gage  which  could  be  used  by  the  women 
inspectors  to  keep  tabs  on  this  important  [?]  point. 
We  considered  first  an  indicating  gage  to  be  slipped 

into  the  undercut,  but  as  it  seemed  especially  desir- 
able to  keep  away  from  all  delicate  construction  this 

idea  was  discarded  and  a  special  gage  as  .shown  in 
the  cut  was  built. 

A  sliding  piece,  provided  with  a  point  small  enough 
to  enter  the  undercut,  two  steps  and  a  finger  button, 
was  set  into  a  round  block  carrying  two  fixed  points, 
the  three  points  being  set  at  120  deg.  to  each  other.  An 
adjustable  block  sliding  in  a  groove  on  a  taper  was  fast- 

ened to  the  round  piece  by  a  screw  in  a  slot  in  the block. 

The  points  were  set  by  a  ring  having  an  inside  diam- 
eter equal  to  the  high  limit  of  the  required  recess  and 

one  step  of  the  gaging  piece  ground  flush  with  the 
block,  after  which  the  points  were  set  by  another  ring 
equal  to  the  low  limit  and  the  other  step  ground. 

In  use  the  gage  was  held  in  a  cast-iron  bracket 
screwed  to  the  bench.  The  sliding  piece  was  pushed 
down  by  the  forefinger  of  the  left  hand  and  the  work 
set  over  the  pins  with  the  right  hand.  The  sliding 
piece  was  then  released  and  the  spring  brought  the 
points  into  contact.  A  glance  at  the  steps  on  the  gage 
showed  at  once  whether  the  undercut  was  too  large,  too 
small  or  correct.  The  operation  was  very  rapid  and 
nothing  on  the  gage  was  of  delicate  construction. 

Every  morning  the  master  ring  was  slipped  onto  the 
pins,  and  if  the  pins  were  worn  so  the  steps  did  not 
line  up  with  the  block  the  block  was  moved  up  the  taper 
until  it  was  flush  and  again  tightened.  The  gage  was 
thus  always  kept  perfect  without  removing  it  from  the 
bench. 

Gaging  Devices  for  Chasers 
By  J.  B.  Smith 

In  the  manufacture  of  chasers  for  use  in  self-opening 
die  heads  it  is  necessary  to  hold  them  to  extreme  limits 
of  accuracy  to  insure  absolute  interchangeability  for 
quick  replacement,  when  the  occasion  demands.  Some 
of  the  gaging  devices  used  for  the  inspection  of  these 
at  the  plant  of  the  Modern  Tool  Co.,  Erie,  Penn.,  are 
shown  in  the  illustrations. 

FIG.  1. DEVICES  FOR  GAGING  LENGTHS  AND  CLEARANCE 
OF  CHASERS 

X-aoc//is  spotfoced  to 
mcike  seat  for  bushing' 

(See  scctipn) 

GAGE   FOR   TESTING   DIA.METER   OF   UNDERCUT 

The  length  is  gaged  by  means  of  a  device  shown  at  A, 

Fig.  1.  The  length  of  the  blank  B  is  measured  from  the 
bottom  of  the  thread  to  the  round  end  opposite.  The 

chaser  is  therefore  stood  about  in  the  position  indicated 

in  the  illustration,  but  so  placed  that  the  cone  point  C 

on  one  end  of  the  gage  will  fit  into  the  root  of  the 
thread.  A  set  of  chasers  is  gaged  for  uniformity  by 

means  of  the  micrometer  sleeve  7).    The  block  F  is  ad- 
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justable  for  different  lengths  of  chasers  and  a  reading 
is  taken  first  from  a  master  block  when  starting  to 
gage  sets  of  corresponding  size. 

Chasing  the  threads  is  dene  in  a  manner  to  provide 
clearance  for  cutting,  and  this  clearance  must  be  a 
specified  amount  in  a  givsn  distance  across  the  thread 
face.  The  gage  shown  at  F,  Fig.  1,  determines  whether 
this  clearance  has  been  cut  correctly. 

The  chaser  G  is  placed  in  ths  position  shown  on  the 
polished  top  of  the  circular  disk  H,  and  pressed  tightly 
against  the  right-hand  face  of  the  block  J,  so  that  the 
projecting  lug  /  comes  in  contact  with  the  face  of  the 

FIG.  2. GAGING  RELATIONSHIP  OF  PIECES  OF  A  SET  OF 
CHASERS 

thread.  The  pressure  forces  back  the  lug  /  until  the 
outer  corners  of  the  thread  come  into  contact  with  the 

face  of  the  block  J,  the  movement  being  gaged  in 
thousandths  by  the  dial  gage  K. 

When  making  this  first  reading  the  dial  indicator  is 
set  to  read  zero.  The  block  is  then  turned  upsid:.  down 
to  bring  the  other  flat  face  on  the  table  and  again 
pressed  against  the  indicator.  The  difference  between 
the  two  readings  shows  the  clearance  of  the  threads. 

As  this  clearance  will  be  variously  proportioned  to 
different  .sizes  of  chasers  as  they  increase  in  thickness 
an  adjustment  has  been  provided  so  that  the  table  H 
may  be  raised  and  lowered.  Its  height  is  observed  from 
the  relation  of  the  line  L  to  the  scale  on  the  outer  .end 
of  the  projecting  arm  M. 

These  chasers  must  also  be  checked  to  insure  that 

each  set  of  four  has  been  so  made  up  and  consecutively 
numbered  that  each  chaser  is  exactly  90  deg.  from  the 
preceding  one.  This  is  checked  by  means  of  the  device 
shown  in  Fig.  2.  The  chaser  A  is  pressed  against  the 
shoulder  B  and  the  position  of  the  thread  located  by  the 
pointer  C,  which  is  provided  with  a  ball  end  that  fits 
into  the  thread.  The  pointer  C  is  attached  to  the  rod  D, 
which  operates  the  dial  gage  E. 

The  reading  of  No.  1  chaser  is  first  set  at  zero  on  the 
dial  and  the  remaining  three  chasers  are  then  succes- 

sively gaged  in  the  same  manner.  A  chart  which  is  fur- 
nished the  operator  indicates  the  thousandth  variation 

which  should  be  found  in  the  successive  chasers  of  each 
set  of  any  one  size. 

A  Simple  Drilling  Jig  for  Bushings 
By  E.  v.  Allen 

In  the  Chicago  shop  of  the  Northwestern  R.R.  link 
bushings  are  drilled  16  at  a  time  in  a  multiple-spindle 
drilling  machine. 

The  jigging  device  consists  of  a  large  cast-iron  disk, 
with  holes  like  A  in  it  slightly  larger  than  the  bushings. 
The  bushings  are  slipped  into  these  holes  and  locked  by 

A   DRILLING  JIG  FOR  BUSHINGS 

means  of  setscrews  like  those  shown  at  B.  The  handle 

C  is  provided  to  lift  the  jig  off  the  table  after  the  clamp- 
ing bolts  are  removed,  leaving  the  table  clear  for  other 

work. 

Experimental  Production  of 
Actuating  Pawl 
By  Fred  W.  Stalker 

The  part  here  shown  was  used  to  actuate  a  coinci- 
dent member  at  regular  intervals,  the  timing  of  which 

was  to  be  as  accurate  as  practicable.  The  cam,  or 
ratchet  wheel,  which  the  pawl  engaged,  was  the  driving 
member,  turned  and  milled  from  No.  12  sheet  steel,  the 
teeth  being  polished  before  removing  the  parts  from  the 
arbor.  The  usual  practice  of  leaving  the  ratchet  wheel 

soft  and  hardening  the  pawl  was  followed.  ' 
The  method  used  in  machining  proved  quite  satis- 

factory, leaving  nothing  to  be  desired  either  from  a 
production  standpoint  or  in  uniformity  and  accuracy. 

Operation  1  was  milling  one  corner  of  a  i-in.  square 
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cold-rolled  blank,  as  shown  in  the  illustration.  The 
X  double  arrow  indicates  the  portion  held  in  the  mill- 

ing vise  and  the  direction  of  the  jaw  pressure.  The 
length  of  blank  stock  was  approximate  for  the  number 

of  parts  required,  covering  a  possible  loss  in  manipula- 
tion. 

Operation  2,  slotting,  was  a  factor  which  governed 
the  dimension  0.045  in.  This  was  arbitrary  and  was 

selected  to  provide  an  even  figure  on  the  feed-screw 
dial.  The  slot  0.040  in.  received  an  18  B.  &  S.  sheet- 
brass  arm.  A  sheet  of  heavy  paper  was  placed  be- 

tween the  work  and  the  top  of  the  fixed  jaw  of  the 
vise  to  allow  the  cut  to  go  through  without  touching 
the  jaw.  A  table  of  figures  showing  the  set  points  for 
each  cut  was  made  to  correspond  with  the  dial  on  the 
cross-feed  screw  as  follows;  85-170-5-90-175-10-95,  etc. 
(the  basic  figure  85  is  the  ,jum  of  thickness  of  the  cut- 

ter and  the  stock  left  between  the  slots). 
The  table  is  used  in  operation  7  by  setting  the  dial 

at  the  second,  fourth  and  sixth  figures,  etc. 

Operation  3.  Mill  120-deg.  angle. 
Operation  4.  Mill  0.020  in.  cut. 
Operation  5.  Mill  28-deg.  40-m.in.  angle. 
Operation  6.  Carefully  file  and  polish  both  angular 

faces  to  remove  the  tool  marks.  This  provides  the 

proper  condition  for  contact  with  the  ratchet-wheel 
teeth. 

Operation  7.  Parting  (see  operation  2  for  use  of 
table  of  figures). 

Operation  8.  After  cleaning  and  drying,  grain  the 
sides  (parting  cut)  on  a  fine  lap  wheel,  afterward  break 
all  the  corners  with  a  No.  6  pillar  file,  care  being 
taken  not  to  touch  edge  B,  which  has  been  rounded 
slightly  in  operation  6. 

Operation  9.  Drilling.  The  jig  for  this  operation 
was  designed  to  locate  the  pawl  with  reference  to  the 
angular  faces. 

Operation  10.  Countersink  holes  for  rivets. 
Operation  11.  Caseharden. 
Operation  12.  Oil-stone  face  C. 
In  assembling  with  arm  D.  wire  brads  were  used,  and 

lapped  flush  with  the  surface. 

Weight-Regulated  Feed  for 
Drilling  Machine 

By  J.  V.  Hunter 
Western  Editor  A  merican  Machinist 

Numerous  devices  have  been  noted  from  time  to 

time  for  regulating  the  vesd  of  high-speed  sensitive 
drilling  machines  by  means  of  pressure-feeding  devices. 
An  arrangement  of  this  type,  shown  in  the  illustration, 
is  in  use  in  the  plant  of  the  Modern  Tool  Co.,  Erie, 
Penn. 

The  heavy  wheel  A  has  been  placed  on  the  shaft  of 
the  spindle  pinion.  This  wheel  has  a  handle  B  for 
lifting  the  spindle  or  starting  the  stroke  as  desired. 
The  pressure  of  feed  of  each  spindle  is  regulated 
by  means  of  a  weight  suspended  at  the  back  of  the 
machine.  This  weight  acts  through  the  flexible-steel 
chain  C,  which  passes  partly  around  wheel  A  and  over 
a  small  pulley  at  the  back  of  the  machine. 

After  drilling  a  hole  the  operator  takes  the  handle 
B  and  raises  the  spindle  until  the  small  dog  D,  which 
is  controlled  by  a  spring,  snaps  into  place  under  the 
collar  E.  This  holds  the  spindle  up  while  the  operator 
removes  the  work  from  the  quick-action  jig  F  and 
replaces  it  with  another  piece.    When  ready  he  releases 

WEIGHTED  FEEDING  DEVICE 

the  spindle  by  pressing  the  release  lever  G,  which  trips 
the  dog  D  and  allows  the  drill  to  feed  down.  Tha 
pressure  of  the  feed  is  regulated  by  the  amount  of 
weight  hanging  on  the  chain.  The  feed  continues  until 
the  stop  collar  on  the  spindle  sleeve  reaches  the  top 
of  the  bracket.  The  operator  runs  two  machines,  and 
loads  one  jig  while  the  piece  in  the  other  jig  is  being 
drilled. 

A  One-Man  Crucible  Truck 
By  E.  a.  Thanton 

The  general  rule  in  a  brass  foundry  is  to  employ  two 
men  to  handle  a  crucible  while  pouring  molds.  Where 
the  floor  is  in  good  shape  a  truck  similar  to  the  one 
shown  may  be  used  to  advantage. 

This  is  in  use  in  the  Northwestern  R.R.  shop  in  Chi- 

A  ONE-MAN  CRUCIBLE   TRUCK 

cago,  and  with  it  one  man  can  easily  handle  a  crucible 
after  it  has  been  placed  in  the  truck  cradle,  as  shown. 

A  latch  operated  by  the  lever  A  keeps  the  crucible  up- 
right until  the  operator  is  ready  to  release  it  and  pour 

a  mold. 
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The  mechanical  devices  shown, 
which  are  used  by  returned  fight- 

ing men  and  others  who  have  lost 
hands  or  arms,  represent  the 
latest  developments. 

The  clamps  and  hooks  are  used 
for  numerous  purposes,  while  the 
sockets  or  sleeves  may  be  used  to 
hold  hammers,  files  or  wrenches. 

These  photographs  were  ob- 
tained through  the  courtesy  of 

Chief  of  Re-Education,  Louis 
Rouillion,  of  the  Red  Cross  In- 

stitute for  Crippled  and  Dis- 
abled Men,  311  Fourth  Ave., 

New  York. 
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Shop-Production  Diagrams 
By  Howard  S.  Rich 

An  efficient  method  of  keeping  tabs  on  the  daily 
output  of  each  department  and  the  shop  as  a  whole 
was  faithfully  worked  out  recently  in  a  large  indus- 

trial plant  and  gave  some  timely  results.  The  effects 
were  immediately  shown  by  the  extra  efforts  made  by 
the  backward  departments  as  their  sluggish  ways  were 
exposed  every  day  to  the  other  foremen  who  attended 

the  executive  meetings.  For  pride's  sake  a  department 
that  persisted  in  allowing  work  to  lag  behind  the  gen- 

DAILY    PRODUCTION    OF                  MOWERS                                                         | 
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FIG.    1.      DAILY   BLACKBOARD    DIAGRAM 

eral  average  is  urged  to  speed  up  to  a  level  with  the 
better  work  of  the  other  departments  and  this  generally 
has  its  good  effects. 

The  noonday  meeting  affords  a  good  opportunity  to 

assemble  and  tabulate  the  progress  of  work.  An  effi- 

cient clerk  who  takes  full  charge  of  the  foremen's 
reports  is  in  attendance  and  quickly  calculates  the 
necessary  percentages.  The  results  are  shown  on  a 
blackboard,  Fig.  1.  Small  cards,  Fig.  2,  for  the  daily 
production  of  any  line  of  work  in  all  departments  are 
supplied  to  the  foremen  and  between  11  a.m.  and 
12  m.  these  cards  are  hastily  filled  out,  showing  the 
approximate  results  of  material  in  work  up  to  the 
noon  hour  of  each  day.  Regardless  of  the  quantity  of 
any  particular  article  wanted  the  cards  merely  show 
the  percentage  of  the  work  done  on  it. 

The  procedure  is  as  follows:  The  foremen  of  the 
whole  plant  are  informed  of  the  line  of  data  wanted 
and  all  parts  pertaining  to  this  line  are  looked  up 
after  11  a.m.  and  listed.  Thus,  if  at  the  next  meeting 
the  production  of  mowers  is  to  be  considered,  all  parts 
of  mowers  in  work  are  tabulated  in  percentage  and 

the  clerk  places  each  department's  percentage  ysx  the 
blackboard.    The  result  of  this  line  of  work  thr  jughout 
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the  plant  is  obtained  by  striking  the  average  of  all 
the  percentages  in  a  separate  column,  the  outcome  of 
which  is  instructive  to  all  from  the  manager  dovra  to 
the  slowest  foreman.  This  diagram  shows  just  who 
are  behind  and  to  what  degree,  and  the  slow  ones  are 
thus  given  an  opportunity  to  speed  up  their  departments 
during  the  afternoon  and  if  necessary  work  overtime 
for  good  reasons.  The  graphic  production  line  has 
been  found  very  uneven  at  times,  which  proved  that 
the  departments  were  not  pulling  together. 

These  reports  not  only  show  the  daily  standing  of 

work  but  they  prevent  the  slow  foremen  from  demand- 
ing bigger  salaries  than  the  results  warrant,  while  the 

more  efficient  ones  have  nothing  to  fear  from  their 

good  showings.  The  daily  report  card  from  each  fore- 
man is  handed  to  the  clerk  at  noon  and  is  read  off 

by  him  for  any  corrections.  This  shows  just  what 
parts  are  needed  for  any  line  of  work  or  production 
wanted,  and  also  shows  which  are  receiving  full,  part 
or  no  attention  when  some  discussion  or  excuses  are 
likely  to  be  forthcoming.  The  cards  are  signed  and 
dated  by  the  foremen  and  retained  by  the  clerk  for  daily 
comparison, .  which  means  that  they  must  be  nearly 
correct  in  their  estimated  percentage  or  the  foremen 

will  have  to  answer.  For  instance,  if  Monday's  card 
shows  a  jig  50  per  cent,  finished  and  Tuesday's  cai-d 
has  the  same  figures,  evidently  no  work  has  been  done 
on  it.  If  on  Wednesday  only  40  per  cent,  is  shown 

then  poor  judgment  has  been  used.  If  the  jig  is  fin- 
ished the  card  will  show  100  per  cent,  in  the  jig  column. 

\ 
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FIG.    3.      WEEKLY  'AVERAGE    BLACKBOARD    DIAGRAM 

Any  foreman  can  easily  mark  the  cards  for  any  part 
wanted  by  judging  if  such  parts,  jigs  or  tools 

are  one-quarter,  one-half  or  fully  finished  and  by  mak- 
ing a  small  cross  on  the  line  representing  25, 

50  or  100  per  cent,  in  the  proper  column.  Thus,  if 
the  foundry  had -an  order  to  make  500  castings  for 
mowers  and  by  noon  the  foreman  estimated  that  only 
50  were  ready  he  marked  the  card  at  10  per  cent,  under 

the  casting,  number.'  And  if  the  toolroom  had  a  jig 
that  had  to  be  ..used  for  mower  drilling  the  foreman 
would  estimate  possibly  that  it  was  one-half  finished 
and  mark  his  card  at  50  per  cent,  under  the  jig  column. 
If  the  machine  shop  had  300  parts  to  be  drilled  and 
they  were  finished,  the  card  would  show  100  per  cent, 
in  the  proper  column. 

Every  Monday  the  general  average  for  the  previous 
week  is  shown  by  a  separate  blackboard  diagram,  Fig. 

3,  for  any  particular  line  of  production,  and  when  thi.s 
falls  very  far  below  the  preestimated  amount  there  are 
always  some  strong  requests  to  speed  up.  By  referring 
to  all  the  cards  that  make  up  this  average  for  the  week 
the  foremen  that  pulled  it  down  are  easily  spotted. 
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T^fTmth:''^  History  of  the  Aberdeen  Ordnance  S^^e^iSeS 
Au.  S.  guns  on  rail-  Prrk\rirtrr    f^ i-rm t-» /-I   TTT  to     Aberdeen     where Proving  Ground — III 

By  major  F.  p.  LINDH* 

The  final  installment  of  the  Aberdeen  Proving  Ground  History 
tells  of  the  work  done  in  the  later  months  of  the  war  after  the 
various  activities  were  in  full  swing.  The  development  of  the 
railway  artillery,  meteorological  work  and  airplane  bombing  is 
taken  up   and  some  plans  for  future   activities   are   discussed. 

-U.  S.  guns  on  rail- 
way mounts  came 

through.  In  view  of 

the  great  value  of  mo- 
bility in  large  guns 

and  the  success  at- 
tained by  European 

countries  in  develop- 
ing railway  artillery, 

the  production  of  an 
American  railway 
artillery  was  regarded 
as  of  the  first  import- 

ance, and  everything 
possible  was  done  to 
expedite  the  work. 
Railway  guns  of  me- 

dium caliber  had  been 
designed  and  tested  in 
1916-17,  notably  the 
6-in.  pivot  mount,  but 
the  shipping  problem 
and  the  comparative 

adequacy  of  the  Allies' 
supply  of  medium 
range  guns  caused  it 
to  be  decided  that  the 
U.  S.  should  concen- 

trate mostly  on  large 
calibre,  long  range 
railroad  artillery  and 
hence  these  lighter 
guns  were  not  devel- 

oped during  the  war. 
By  designing  the  early 
railway  carriages  to 
take  guns  already  in 

use  in  the  pre-war  artillery,  development  work  on  am- 
munition was  made  possible  by  firing  from  fixed  car- 

riages at  the  .same  time  that  the  new  railway  carriages 
were  being  constructed. 

Thus  in  the  spring  of  1918  an  improvised  fixed  gun 
carriage  was  constructed  at  Sandy  Hook  and  from  it 
the  8-in.  and  10-in.  guns  destined  for  the  new  carriages 
were  range  fired  with  new  light-weight  projectiles.  In 
April  the  14-in.  naval  gun  was  similarly  set  up  and 
range  fired  at  Sandy  Hook.  The  12-in.  mortar  was  the 
>«xt  gun  on  a  railway  mount  to  be  tested.  Experiments 
OK  this  did  not  proceed  far,  however,  before  all  the 

hv  T'i'^  writer  wishes  to  express  his  appreciation  of  the  woric  done 
Tho  ix"r  *"•  '^-  -^^eer  in  gathering  the  material  for  this  history. "®  major  part  of  the  credit  for  its  arrangement  is  due  to  him. 

CAMOI'l<'I..'\GED  16  IN.  HOWITZER 

to  Aberdeen  where 
the  construction  of 

railroads  and  espe- 
cially of  firing  tracks 

now  enabled  them  to 
be  handled.  A  series 

of  spur  tracks  wepe 
laid  out  at  the  water 
range  near  Mulberiry 
Point  and  prepara- 

tions were  made  on  a 

large  scale  for  the  re- 
ception of  the  ex- 

pected guns.  This  site 
was  chosen  rather 
than  the  main  front 
on  account  of  the 
large  space  required 
for  tracks,  the  opera- 

tion of  cranes,  and 
the  desirability  of 
having  a  location 
where  powder,  fuse, 
and  armor  plate  tests 
and  range  firing  could 
all  be  conveniently 
carried  out.  In  order 
to  facilitate  shipments 
a  substantial  wooden 

dock  with  railway  ap- 
proach was  built  at 

Mulberry  Point  and  a 
channel  was  dredged 
into  the  deep  water  of the  bay. 

The  first  complete 
8-in.  railway  mount 

arrived  at  Aberdeen  about  June  1,  and  shortly  after  the 
first  16-in.  howitzer  came  in.  These  guns  were  fired  with 
different  powder  charges,  and  at  different  angles  with 
their  tracks,  they  were  s.ar  gaged,  disassembled  and 
reassembled,  records  were  taken  of  the  action  of  their 
recoil  mechanisms,  time  studies  made  on  the  operations 
of  firing,  and  in  many  other  ways  they  underwent 
searching  investigations.  Meanwhile  more  8-in.  railway 
guns  came  in  and  the  7-in.  naval  guns  and  12-in. 
mortars  on  railway  carriages  arrived.  A  new  section 
of  the  Proof  Department  was  organized  under  the 
direction  of  Capt.  C.  C.  Stretch  to  carry  on  the 
work,  and  the  once  quiet  cornfields  at  Mulberry  Point 
presented   scenes   of   ever-increasing   activity. 

Camouflaging    operations    commenced    at    Aberdeen 
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of  the  pilots  were  very  skillful  in  the  air  and  their 
aerial  stunts  formed  one  of  the  most  spectacular  fea- 

tures of  the  proving  ground  on  exhibition  days.  The 
airplanes  used  were  at  first  all  of  the  biplane  training 
type  equipped  with  Hispano-Suiza  motors,  but  later 
two  large  Handley-Page  bombing  machines  were  re- 

ceived and  made  use  of.  The  equipment  of  the  field  is 
of  a  permanent  character  and  no  doubt  Aberdeen  will 
become  in  the  future  an  important  government  aviation 
center  by  reason  of  its  favorable  location. 

The  Proof  Department  as  a  whole  was  during  1918 
in  charge  of  the  writer,  and  the  work  was  divided 
into  several  sections,  one  of  which  has  already  been 
described.  The  Instrument  Section  should  fittingly  be 
described  next  as  its  work  was  necessary  to  all  other sections.     By    it 

a  ]  1  photographic 
work,  all  velocity, 

time,  and  powder 

pressu  re  meas- urements  were 

made    and    elec- trical,    drafting, 
and     surveying 

work    was    per- 
formed.   The  sec- 

tion   was    organ- 
ized in  twenty 

separate  units,  each  with  its  distinct  functions.    It  car- 

ried on  an  enormous  amount  of  routine  work,  in  a  year's 
time  some  34,000  velocity  measurements  being  made  and 
about  2000  photographs  taken.     As  many  as  200  minor 
caliber  guns  have  been  star  gaged  in  a  single  day.     Its 
timekeepers  measured  with  stop  watches  the  times  of 
burning  of  all  time  fuses  and  times  of  flight  of  ranging 
shots.     Development  work  on  improved  pressure  gages, 
recoil  measuring  devices,  star-gaging  apparatus,  print- 

ing chronographs,  and  high-speed  motion  cameras  was 
carried  on  with  good  results.     The  section  is  housed  in 
a  permanent  brick  building  with  well-equipped  photo- 

graphic laboratories,  and  is  in  a  position  to  do  excellent 
research    work    when    the    pressure    of    routine    work 
decreases.      The   accumulated   records   of   gun   erosion, 
velocity  dispersion,  etc.,  furnish  a  wealth  of  data  for 
future    stud.v.      A    separate    Drafting    Department    is 

maintained  which  keeps   on  file  all   Ordnance   Depart- 
ment drawings,  and  prepares  sketches,  maps,  etc.,  for 

the  Proof  Department. 

Each  gun  requires  its  own  range  table  showing  the 
normal  range  to  be  expected  when  the  gun  is  elevated 

to  any  angle  and  also  giving  all  the  corrections  neces- 
sary to  apply  to  the  normal  range  to  allow  for  variations 

in  atmospheric  conditions,  etc.  In  April,  the  Range 
Firing  Section  was  established  to  conduct  firing  and 
computations  to  prepare  such  range  tables  and  placed 
in  charge  of  Capt.  (now  Major)  0.  Veblen,  a  very 
able  mathematician.  A  staff  of  computers  was  built 

determined  the  upper  air  conditions  so  that  the  results  up  by  transfer  of  men  from  Sandy  Hook,  by  obtaining 
observed  in  range  firing  could  be  properly  corrected  to  college  students,  and  by  securing  the  services  of  talented 
normal  atmospheric  conditions.  Beginning  in  Novem-  enlisted  men.  Later  several  college  professors  of  mat>ie- 
ber  this  service  was  performed  three  times  daily  and  matics  were  called  in  to  direct  the  computing  and  to 
the  results  were  used  at  Washington  in  constructing  devise  new  and  improved  methods  and  theories.  This 
weather  maps  for  the  benefit  of  the  mail  planes  as  well  staff  during  the  war  reported  upon  some  10,000  shots 
as  in  the  work  of  the  Range  Firing  Section.     Several     fired  for  range,  prepared  and  forwarded  about  30  range 

under  the  direction  of  Mr.  Goodwin  almost  as  soon  as 
the  first  railway  gun  appeared.  All  the  railway  mounts 
and  their  attendant  cars  were  carefully  decorated  in 
outlandish  designs  and  colors  and  studies  were  made  of 
their  visibility.  Among  other  operations  an  artificial 
canopy  of  vegetation  was  constructed  over  a  portion  of 
a  railroad  spur  and  a  16-in.  howitzer  ensconced  there- 

in was  searched  for  by  airplane  observers.  It  was 
found  that  viewed  from  above  2000  ft.  the  gun  was 
invisible.  This  problem  of  rendering  artillery  invisible 
to  enemy  observers  is  one  of  the  most  fascinating  of 
the  newer  scientific  war  problems  and  hardly  a  start 
has  yet  been  made  on  its  possibilities.  It  furnishes 
a  fruitful  subject  for  future  investigation. 

Another  of  the  14-in.  naval  guns  was  sent  to  Aber- 
deen about  Sep- 

tember 1  for 
range  firing  with 
a  new  projectile. 
Still  later  the 

12-in.  gun  on  a 
sliding  railway 
mount  which  was 
designed  and 
built  in  85  days, 
and  the  14-in. 
army  gun,  model 
1919,    came   for 
tests  and  range  firing.  While  most  of  this  artillery  was 
developed  too  late  for  use  in  the  war,  each  type  was 
thoroughly  tested  and  brought  from  a  theoretical  basis 
to  a  practical  or  operating  one  and  a  large  number  of 
the  7-in.  and  8-in.  guns  were  tested,  packed,  and  sent 
out  for  shipment  overseas. 

Aviation  was  added  to  the  proving  ground  activities 
in  midsummer  by  the  arrival  of  the  271st  Aero  Squad- 

ron from  Ellington  Field.  A  landing  field  was  prepared, 
and  hangars  and  shops  to  the  value  of  over  a  million 
dollars  were  built  at  a  site  about  halfway  between, 
headquarters  and  the  water  range.  The  principal  pur- 

pose of  this  project  was  to  enable  aerial  drop  bombs 
to  be  tested  under  actual  service  conditions.  A  bomb- 

ing field  of  considerable  extent  was  chosen  near  the 
shore  of  Bush  River,  inshore  from  the  firing  ranges 
and  just  north  of  the  Edgewood  Reservation,  where 
high  explosive  bombs  could  be  dropped  without  harm 
to  lives  or  property.  Here  the  aviators  have  dropped 
many  hundreds  of  experimental  bombs,  the  explosions 
or  failures  to  explode  being  observed  by  Ordnance 
officers,  from  the  air  and  from  the  ground.  As  a 
result  of  their  cooperative  efforts  there  were  developed 
and  put  into  production  several  satisfactory  types  of 
drop  bombs  and  fuses,  while  experiments  are  now 
proceeding  on  a  dozen  improved  varieties. 

Tho  aviators  served  other  purposes  both  ornamental 
and  useful  besides  the  bomb  dropping.  They  carried 
aloft   meteorological    instruments    and    observers    who 

\ 
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tables  and  greatly  advanced  the  state  of  ballistic  theory. 
The  services  performed  by  Lieut.  P.  L.  Alger,  Prof. 
G.  A.  Bliss  of  the  University  of  Chicago,  and  Prof. 
H.  H.  Mitchell  of  the  University  of  Pennsylvania  have 
been  particularly  valuable. 

To   measure  the   ranges   of   projectiles   an   extensive 
system  of  16  observation  towers  stretching  for  30  miles 
has  been  built  and  equipped   on  the  eastern   shore  of 
the  bay,  temporary  towers  on  the  western  shore  being 
used  during  the  construction   of  the   permanent  ones. 
Observers  spot  the  splashes  of  falling  projectiles  from 
their    posts    over 
100  ft.  above  the 
water  level  in  the 
same    way    that 
forest  fires  are 
located   in  the 
Adirondacks,   and 
in  fact  the  towers 
will  also  be  used 
for  forest-fire  lo- 

cation.   The  posi- 
tions    of     the 

towers  have  been 

a  c  c  u  r  ately   de- 
termined by  t  h  e 

Coast  and  Geo- 
detic   Survey. 

Com  munication 

between   the   observer.^   and   the   gun   platforms   across 
the   bay  was   by  means   of   wireless   telephones,   which 
were  installed  by  the  Signal  Corps  at  Aberdeen  early 
in  the  summer  of   1918.     To  carry  men  and  material 
to  and   from  the  towers  a  number  of  boats  were  re- 

quired, especially  in  the  earlier  days  when  much  sur- 
veying,   building,    and    inspection    went    on.      To    fill 

this  need  a  small  navy  was  maintained  by  the  proving 
ground  consisting  of  one  76-ft.  cruising  yacht  equipped 
with   a   wireless   telephone,   and    half  a   dozen    smaller 
motor  boats.     When  the  14-in.  railway  gun  was  range 
fired   observers   were   placed   in    lighthouses   of   Balti- 

more  Harbor  and  all   shipping  was  warned   away,  on 
which    occasion    the    navy    played    an    important    role. 
Usually  safety  to  shipping  is  assured  by  not  permitting 
a  shot  to  be  fired  until  the  observers  report  a  clear  field. 

Before  the  war  the  conditions  of  the  upper  atmos- 
phere  were   seldom   taken    into   account   by   the   U.   S. 

Artillery   but  the   development   of   high-angle   fire  has 
made  this  a  very  important  consideration.     To  obtain 
the  requisite  knowledge  of  air  conditions  daily  a  de- 

tachment of  the  Meteorological  Section,   Signal  Corps, 
was  sent  to  Aberdeen  in  March.     This  detachment  was 
largely    increased    later    and    was    fully    equipped   with 
sounding  balloons,  kites,  and  other  apparatus.     Meas- 

urements of  wind  aloft  and  later  of  density  aloft  were 
made  several   times  daily  and  the  station   grew  to  be 
the  best  of  its  kind  in  the  United  States.    At  the  present 
time  it  is  possible  to  obtain  accurately  the  change  in 

■Josition  of  the  point  of  fall  of  a  projectile  in  both  range 
^M  deflection  that  would  be  caused   by  a  wind  aloft, 

ho-\^er  variable,  within  five  minutes  after  a  sounding 
ballooiv  has  been  observed  at  the  height  desired. 

In  th«  conduction  of  range  firing  it  was  frequently 
found  that  projectiles  did  not  behave  as  expected,  and 

FIRING  12-IN.  GUN  ON  SLIDING  MOUNT 

as  a  consequence  one  of  the  most  important  tasks  ful- 
filled by  the  Range  Firing  Section  has  been  the  .-;arry- 

ing  out  of  experimental  firings  to  determine  the  eftects 
of  changes  in  projectile  design.  By  such  experiments 
it  was  discovered  that  by  slightly  altering  the  forms 
of  the  rotating  bands  on  the  6-iri.  and  certain  other 
projectiles  the  range  could  be  greatly  increased  and  the 
dispersion  decreased  by  an  even  more  important  amount. 
These  discoveries  which  were  largely  due  to  '_<ieut, 
P.  L.  Alger  were  of  great  importance  and  formed  the 
subject    of    several    cablegrams    exchanged    with    the 

A.  E.  F.  As  is  so 
often  the  case, 

parallel  discov- eries were  irade 

at  about  the  same 
time  by  the 
Naval  Proving 
Ground  a  n  d  b  y 
the  A.  E.  F. 

Many  other  al- 
terations in  pro- 

jectile design 

leading  to  im- 
provements were 

suggested  by  the 
Aberdeen  staff. 

When  all  the  im- 
j  mediately  hopeful 

possibilities  had  been  tried  out  or  set  under  way 

Major  Veblen,  who  had  initiated  most  of  the  exp'^ri- 
mental  work,  was  sent  overseas  to  learn  at  first  hand 
the  latest  ideas  of  our  allies  with  the  intention  that 
he  should  return  shortly  to  Aberdeen  and  put  them 
into  effect,  thus  avoiding  costly  duplication  of  effort. 
He  could  not  sail  until  October,  however,  and  the  armis- 

tice prevented  his  trip  being  of  service  in  the  present 
war. 

Almost  all  experimental  ordnance  work  was  per- 
formed by  the  Development  Section  of  the  Proof  De- 

partment, the  sections  whose  work  have  been  described, 
being  originally  subdivisions  of  this  section.  It  was 
capably  dirc;cted  oy  Capt.  (later  Major)  A.  L.  Loomis, 
a  reserve  officer  who  had  seen  service  on  the  Mexican 
border.  Its  duties  comprised  the  testing  of  all  guns 
and  gun  carriages,  tractors  and  tanks,  development  of 
fuses,  boosters,  explosives,  trench  warfare  material, 
the  testing  of  new  inventions,  and  the  conduction  of 
all  tests  in  any  way  unusual,  such  as  the  development 
of  the  Aberdeen  Chronograph. 

The  most  spectacular  feature  of  the  development 
work  was  the  testing  of  tanks  and  tractors.  The 
caterpillar  tractor  early  in  the  war  proved  its  value  and 
quite  a  large  variety  of  guns  were  put  on  tractor 
mounts,  notably  the  155-mm.  G.P.F.  gun,  3-in.  anti- 

aircraft gun  and  8-in.  howitzer.  These  ungainly 
vehicles  were  put  through  many  tests  in  the  Aberdeen 
mud,  through  the  woods  and  over  obstacles  with  great 
success.  In  addition  to  the  gun  carriages  there  were 
several  small  tractors,  designed  to  draw  guns  and 
limbers  formerly  horse  drawn,  which  underwent  tests. 
Tanks  did  not  form  an  important  feature  of  the  work 
at  Aberdeen  as  but  very  few  were  sent  there.  Other 
methods    of    supporting    guns    were    tested,    such    as 
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rubber-tired  wheels,  cast-iron  wheels  and  finally  no 
wheels  at  all.  The  development  of  these  various  gun 
mounts  and  caterpillar  vehicles  only  entered  its  initial 
stage  during  the  war  and  it  seems  certain  that  in  future 
warfare  the  use  of  small  armored  tanks  to  draw  light 
guns  and  the  provision  of  caterpillar  mounts  with  their 
own  power  for  medium-sized  guns  will  feature  as  much 
as  will  large  guns  on  railway  carriages. 

The  testing  of  anti-aircraft  fuses  formed  the  prin- 
cipal night  activity  at  Aberdeen.  To  hit  an  airplane, 

reliance  is  placed  on  a  time  fuse  set  to  explode  a 
projectile  near  the  plane,  and 
the  time  of  burning  for  any 
setting  of  such  fuses  must  be 
ascertained  b  y  experiment. 
Since  the  flashes  of  shell 
bursts  were  much  more  vis- 

ible at  night,  tests  were  usu- 
ally conducted  from  midnight 

on.  The  star-like  flashes  were 
visible  in  the  sky  for  many 
miles  as  also  were  the  flashes 
of  the  blast  from  the  gun, 
the  combined  illumination 

making  a  fascinating  spec- 
tacle from  Havre  de  Grace 

and  other  nearby  towns. 
Over  10,000  anti  -  aircraft 
fuses  and  over  40,000  of  other 
types  of  time  fuses  were 
tested  at  Aberdeen  during 
1918.  The  Acceptance  Sec- 

tion of  the  Proof  Department, 
headed  by  Capi.  (now  Major) 
.1.  E.  Fullam,  performed  all 
tests  of  manufacturers'  sam- 

ples to  determine  the  accept- 
ance or  rejection  of  the 

material  represented.  Its  work 
comprised  six  principal  divi- 

sions, the  tests  of  powder,  pro- 
jectiles, cases,  fuses,  complete 

rounds  and  bombs.  So  great  was  the  pressure  of  this 
work  that  frequently  tests  were  carried  on  twelve  and 
fifteen  hours  a  day.  Almost  all  the  acceptance  tests 
were  of  a  routine  character  so  that  the  question  of  how 
rapidly  they  could  be  done  was  paramount.  Aided  by 
telegraphic  and  messenger  service  it  was  usual  for 
reports  recommending  acceptance  or  rejection  of  ma- 

terial to  be  received  in  Washington  within  48  hours 
after  the  arrival  of  the  ammunition  at  Aberdeen.  The 
acceptance  work  involved  the  firing  of  about  200,000 
rounds  up  to  Jan.  1,  1919,  the  volume  of  firing  increas- 

ing from  7716  rounds  in  March  and  13,211  in  May  to 
24,501  in  August  and  36,039  in  October.  These  firings 
indicate  that  about  25,000,000  explosive  projectiles  were 
accepted  by  the  Ordnance  Department  during  the  year 
1918. 

Projectiles  were  tested  by  firing  them  under  excess 
powder  pressure  to  a  chosen  field  5000  yd.  or  so  from 
the  guns,  and  then  digging  them  up  for  examination. 
It  may  be  said  with  emphasis  that  the  daily  routine 
of  digging  up  shells  that  are  buried  from  three  to  six 
feet  deep  in  clay-mud  and  water  lacks  all  the  elements 

M.\KING    UP  A    12    IN.    POWDER   CHARGE 

of  romance.  The  enlisted  men  who  did  the  work  had 
the  added  pleasure  occasionally  of  dodging  stray  shots, 
but  no  casualties  ever  resulted.  To  lessen  the  arduous 
character  of  the  recovery  work  projectiles  were  fitted 
with  flat  plaquettes  that  decreased  their  striking  veloc- 

ity and  penetrative  power,  and  also  prevented  ricochet- 
ing, but  no  other  radical  improvements  in  the  recovery 

work  were  made.  On  account  of  the  percentage  of  large 
shells  lost  beyond  recovery  by  their  penetration  below 
the  water  level  in  the  marshy  soil,  however,  it  was  seen 
that  an  entirely  different  method  of  procedure  would  be 

desirable.  Accordingly  a  con- 
crete tank  of  large  dimen- 
sions was  built  after  some 

experiments  and  it  is  intended 
to  fire  projectiles  into  water 
contained  in  this  tank  at  close 

range.  It  is  expected  the 
water  will  retard  the  shells 
without  injury  sufliciently  to 
retain  them  within  the  tank 
and  that  they  can  be  then 
lifted  out  with  magnets.  This 
device  has  just  been  tried  for 
the  first  time  and  bids  fair 

to  be  a  great  success.  Recov- 
ery tests  have  proved  of  great 

value  in  many  ways  and  they 
will  form  a  feature  of  future 

proving  -  ground  work,  al- 
though they  were  rarely  per- 

formed at  proving  grounds 
before  the  war  on  account  of 
the  limited  space  available. 
Over  40,000  percussion  and 
detonating  fuses  were  tested 
at  Aberdeen  in  1918.  These 
tests  were  carried  out  on  the 
detonating  ranges  by  firing 

high-explosive  shells  down 
the  range  for  distances  of 
from  400  ft.  to  8  miles  so 

that  they  burst  within  50  yards  or  so  of  observers 

stationed  in  bomb  proofs  just  off  the  line  of  fire. 

These  observers  could  tell  by  the  appearance  of  the 

detonation  how  well  the  fuses  functioned.  This 

work  is  one  of  the  most  dangerous  proving-ground 

occupations  as  fragments  of  shell  frequently  strike  the 

bomb  proofs  and  occasionally  enter  the  narrow  slits 

left  open  for  vision.  Lieut.  BuflRngton  lost  the  sight 

of  one  eye  as  a  result  of  being  struck  by  such  a 

fragment"  and  other  officers  have  had  narrow  escapes. 
Another  source  of  danger  is  the  liability  of  experi- 

mental fuses  to  detonate  prematurely,  perhaps  wrecking 

the  gun.  Quite  a  number  of  guns  have  been  ruined  in 

this  way  during  1918,  but  fortunately  no  serious  in- 
juries have  resulted  from  these  prematures,  thanks  to 

careful  safety  rules  that  were  enforced.  The  loading, 

assembly,  and  handling  of  this  explosive  ammunition 
requires  great  care  if  accidents  are  to  be  averted. 

The  trench  warfare  work  during  the  latter  half  of 

1918  was  carried  on  under  the  direction  of  Capt.  S. 

K.  Bushnell  and  was  signalized  by  general  improve- 

ments in  early  designs  and  a  great  volume  of  acceptance 

\ 
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Wa  tests.  Oddly  shaped  bombs  with  tails  and  fins  that 

make  them  fly  true  and  arrow-like  replaced  the  cylin- 
drical and  tapered  projectiles  that  tumbled  in  flight; 

while  new  and  consistent  powders  replaced  the  erratic 
burning  ones  first  tested.  A  very  large  number  of 
trench  mortars  were  given  routine  tests  and  packed  for 
shipment  overseas.  One  serious  accident  marred  the 
work  of  this  range  when  two  men  were  killed  by  the 
accidental  explosion  of  a  shell  in  a  Stokes  mortar.  Like 
the  tanks  and  tractors,  the  trench  warfare  devices  are 
all  new  elements  of  warfare  and  their  possibilities  for 
improvement  are  still  unlimited. 

The  Future  of  the  Proving  Ground 

W  The  proving  ground  will  be  a  permanent  experi- 
mental firing  ground  which  will  provide  for  all  possible 

peace-time  needs.    The  major  caliber  seacoast  guns  will 
rbe  transferred  from  Sandy  Hook,  and  powder  tests  and 

armor-plate  tests  with  them  will  be  added  to  the  Aber- 
deen projects.  Permanent  buildings  are  under  way 

which  will  provide  space  for  the  activities  now  housed 
in  cantonments.  Substantial  quarters,  good  roads, 
railroad  facilities,  and  its  pleasant  location  will  make 
Aberdeen  an  attractive  post  at  which  to  live  after  the 
construction  work  is  finished,  the  temporary  structures 
removed  and  the  land  graded.  It  is  hoped  to  make  it 
the  center  of  ordnance  activity  and  knowledge,  and  to 
establish  here  a  good  Ordnance  School  for  ofl[Tcers,  an 
ordnance  library  and  a  permanent  staff  of  experts  who 
will  do  research  work  leading  to  improvements  in  mate- 

riel. In  England  and  France  it  is  planned  to  provide 
attractive  opportunities  for  men  of  ability  to  make 
permanent  careers  in  ordnance  work;  and  it  is  certain 
that  such  a  policy  will  produce  far  better  results  than 
the  old  scheme  of  making  the  entire  proving-ground 
personnel  a  continually  changing  one. 

The  experiences  of  the  war  of  1917  have  shown  that 
a   large  number   of  untrained   men   can   be   gathered, 
disciplined  and  made  into  trained  fighters  far  sooner 
than  the  suitable  amount  of  ordnance  equipment  can  be 
developed    and    manufactured.      Accordingly    any    pre- 

paredness   scheme    whatever    should    provide    for    an 
k       adequate  number  of  ordnance  experts  permanently  em- 
1^  ployed  by  the  Government  and  the  maintenance  by  them 

of    complete    plans    and    specifications    for    up-to-date 
materiel  suitable  for  a  large  army.     This  would  involve 
such  a  small  number  of  men  as  to  discount  effectually 

.        arguments   against   militarism   and   at   the   same  time 

^   would  provide  a  most  effective  form  of  preparedness 
~   against  possible  contingencies  of  the  future.    Whatever ^    decisions  may  be  made  at  the  Peace  Conference  the 
^^development  of  American  ordnance  will  largely  depend 
^^ppon  the  results  of  experiments  that  will  be  made  at 

the  Aberdeen  Proving  Ground. 

^   Abstracts  of  Recent  Office  Orders  of 
\^  General  Interest 

No.  573,  Mar.  4.  Col.  James  L.  Walsh  is  appointed 
c|«ef  of  the  executive  section,  office  of  the  Chief  of Ordnance. 

No.  551,  Feb.  17.  Lieut.  R.  E.  Westervelt  is  desig- 
nated contracting  officer  for  the  Chicago  Ordnance  Dis- 
trict, succeeding  Maj.  F.  R.  Schanck. 

No.  554,  Feb.  18.  Maj.  A.  S.  Douglass  is  appointed 
Ordnance  District  Chief,  Boston  district,  succeeding  Mr. 
Levi  H.  Greenwood,  resigned,  to  take  effect  Feb.  20. 

No.  556,  Feb.  18.  Maj.  Allan  Copperthwait  is  ap- 
pointed a  member  of  the  Detroit  District  Claims  Board, 

succeeding  Maj.  P.  C.  Thomas,  effective  Feb.  3. 
No.  559,  Feb.  21.  Maj.  Paul  Weeks  is  designated  as 

chief  of  the  Tank,  Tractor  and  Trailer  Division,  succeed- 
ing Lieut.-Col.  H.  W.  Alden. 

No.  564,  Feb.  26.  B.  Goldsmith  is  appointed  Ord- 
nance District  Chief,  New  York,  succeeding  George  J. 

Roberts,  resigned,  to  take  effect  Mar.  3. 
No.  565,  Feb.  28.  Capt.  T.  F.  Geraghty  is  appointed 

alternate  member  of  the  Baltimore  District  Claims Board. 

No.  568,  Mar.  1.  Maj.  Sherman  L.  Depew  is  desig- 
nated as  alternate  member  of  the  Detroit  District 

Claims  Board. 

No.  568,  Mar.  1.  Capt.  George  Featherstone  is  desig- 
nated as  alternate  contracting  officer  for  the  New  York 

District  Claims  Board. 

No.  569,  Mar.  3.  Capt.  James  G.  Dalgliesh  is  desig- 
nated as  alternate  contracting  officer  for  the  Detroit 

District,  with  authority  to  approve  vouchers,  during  the 
absence  of  Maj.  Joseph  A.  Bursley. 

No.  571,  Mar.  4.  C.  E.  Huyette  is  appointed  Ord- 
nance District  Chief,  Detroit  District  Ordnance  Office, 

succeeding  Fred  J.  Robinson,  resigned,  effective  Mar.  15. 
No.  577,  IVfar.  10.  Maj.  R.  H.  Hawkins,  Maj.  A.  C. 

Hindman  and  Capt.  E.  D.  Cooper  of  the  Administration 
Division  are  authorized  to  execute,  where  necessary, 
contracts  incident  to  the  sale  or  disposition  of  material, 

equipment  and  property,  in  order  to  carry  out  the  re- 
quirements of  Supply  Circular  No.  117,  P.  S.  &  T.  Div. 

dated  Nov.  21,  1918. 
No.  580,  Mar.  12.  Maj.  F.  B.  DeGress  is  appointed 

member  of  the  New  York  District  Claims  Board. 

iPlMlF^s^  njjNj^i QKJ^SaBBHBB^^^ 

First  Lieut.  Hugh  J.  Falvey  has  left  the  service.  He 
was  commissioned  from  Fort  Sheridan  Training  Camp 
in  November,  1917,  and  has  served  continuously  at 
Rariton  Arsenal  as  supply  officer. 

*     *     » 

Second  Lieut.  Raymond  W.  Peters  has  been  dis- 
charged. He  is  a  graduate  of  both  Washington  and 

Missouri  Universities,  and  was  formerly  employed  by 
the  Canvas  Products  Co.,  15th  and  Olive  Sts.,  St.  Louis, 
Mo.  *    *     * 

First  Lieut.  Arthur  W.  Wainwright  has  left  the  serv- 
ice. He  is  a  graduate  of  New  York  University  and 

was  commissioned  in  December,  1917.  Lieutenant 
Wainwright  has  been  on  duty  with  the  Production Division.  *     *     * 

Capt.  William  S.  Trask  has  been  discharged  after  one 
year  of  service.  Before  being  commissioned  he  was 
employed  by  the  American  Hardware  Co.,  New  Britain, 
Conn.  His  service  has  been  in  connection  with  inspec- 

tion work. 
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Maj.  John  H.  Barr,  recently 

discharged,  is  a  graduate  of 
the  University  of  Minnesota. 
He  is  a  mechanical  engineer, 

and  before  being  commis- 
sioned was  in  charge  of  the 

engineering  department  o  f 
the  Remington  Typewriter  Co. 

*  *     * 

Capt.  Harry  W.  Cross,  re- 
cently discharged  after  serv- 

ing 14  months,  has  been  on 
duty  with  the  Procurement 
Division  as  head  of  the  gage 

branch.  He  was  formerly  em- 
ployed by  the  General  Electric 

Co.  as  purchasing  agent. 

Second  Lieut.  William  R. 

Flemming,  who  has  been  on 
duty  with  the  Supply  Division 
and  has  served  at  various 

camps,  has  left  the  service.  He 
was  formerly  employed  by  the 
Connecticut  Valley  Lumber 
Co.,  147  Milk  St.,  Boston, Mass. 

*  *     « 

First  Lieut.  Ralph  M.  Davies 

has  left  the  service.  He  gradu- 
ated from  the  University  of 

Minnesota  as  an  electrical  en- 

gineer and  was  formerly  em- 
ployed by  Fairbanks,  Morse  & 

Co.  on  the  sale  and  installation 

of  gas  and  electrical  equipment. 
*  *     « 

Maj.  A.  E.  White,  who  was 
commissioned  in  August,  1917, 

and  was  on  duty  in  Washing- 
ton, D.  C,  has  been  dis- 

charged. He  was  a  student 

at  Brown  University  and  Har- 
vard University  and  was  for- 
merly employed  by  the  Detroit 

Edison  Co.,  Detroit,  Mich. 

Distinguished  Service  Medal 
for  Guy  E.  Tripp 

THE  processes  of  the  War  Department are  sometimes  slow  but  they  generally 
arrive  at  their  destination  in  course  of 

time  whether  it  be  the  apprehension  and  in- 
carceration of  a  draft  dodger  or  the  decoration 

of  an  eminent  reserve  officer  who  has  laid  aside 
his  uniform  and  returned  to  his  old  duties. 

Mr.  Guy  E.  Tripp,  whose  record  in  the  Ord- 
nance Department  is  well  known,  has  resumed 

his  work  as  chairman  of  the  board  of  the  West- 
inghouse  Electric  and  Manufacturing  Co.,  165 
Broadway,  New  York.  He  is  a  director  of 
many  important  corporations  and  a  member 
of  numerous  clubs  and  societies,  a  full  account 
of  which  was  published  in  our  issue  of  Feb. 
6,  1919.  We  take  pleasure  in  publishing  the 
citation  which  gives  him  the  distinguished 
Service  Medal. 

<;l;y   k.  tritt 
Formerly  BriR.-Gen..  Ordnance  Department,  U.S.A.. 
■  Avho.  as  Chief  of  the  Production  Division  of  the 
Ordnance  Department,  and  later  as  Assistant  Chief 
of  Ordnance,  displayed  fine  technical  ability  and 
broad  judgment  in  s.vstematizing  methods  and 
practices  resulting  in  the  efficient  coSperation  of 
industries  producing  articles  of  ordnance  for  the 

.Vrmy." Capt.  Alexander  H.  Robert- 
son has  been  discharged  from 

the  service.  He  is  a  graduate  of  Union  College,  and 

is  a  civil  engineer.  Previous  to  his  being  commis- 
sioned. Captain  Robertson  was  employed  in  the  design- 

ing department  of  the  New  York  Central  R.R. 
*  «     * 

Second  Lieut.  Frank  S.  Bonds,  recently  discharged,  is 

a  graduate  of  Clemson  College  and  a  mechanical  engi- 
neer. He  entered  the  service  as  an  enlisted  man  in 

December,   1917,  and  served  in  the  aircraft  armament 
section.  Engineering  Division,  until  he  went  overseas. 

*  *     * 

Second  Lieut.  George  W.  Alsdorf,  who  is  a  mining 
engineer,  has  been  discharged  from  the  service.  He  is 
a  graduate  of  the  Ohio  State  University  and  prior 
to    being    commissioned    was    employed    by    the    New 

Mexico-Colorado  Coal  and 
Mining  Co.,  Raton,  New 
Mexico. 

*     »     # 

First  Lieut.  William  H. 

Wharton,  who  was  commis- 
sioned in  January,  1918,  has 

been  discharged.  He  was  for- 
merly with  the  Nashville, 

Chattanooga  and  St.  Loui.s 
Railroad  Co.,  Chicago,  II!.,  as 

commercial  agent.  His  serv- 
ice has  been  with  the  Produc- 

tion Division  on  transporta- 
tion matters. •s-       *       » 

Maj.  Charles  L.,  Pratt,  who 
was  commissioned  as  Captain 

in  August,  1917,  has  been  dis- 
charged. He  was  formerly 

employed  as  works  superin- 
tendent by  the  Boston  Gear 

Works,  Norfolk  Downs,  Mass 
Major  Pratt  has  been  on  duty 
at  the  Watertown  Arsenal 

since  being  called  to  active duty. 

First  Lieut.  Leonard  J. 

Dibble,  who  was  commis- 
sioned from  Plattsburg  in 

November,  1917,  has  left  the 
service.  He  is  a  graduate  of 

Trinity  College  and  was  for- 
merly employed  b  y  Kissel, 

Kinnicutt  &  Co.,  14  Wall  St., 
New  York.  His  services  were 

with  the  artillery  ammunition 
section  of  the  Engineering 
Division. -;;■      •;:•      » 

Second  Lieut.  Albert  Grob 

stein,  who  was  formerly  a 

student  at  the  Carnegie  Insti- 
tute of  Technology  and  spe- 

cialized   in    mechanical    engi- 

  neering,  has  been  discharged. 
He  was  formerly  employed 

by  Firth-Sterling  Steel  Co.,  McKeesport,  Penn.  Since 

being  commissioned  he  has  been  on  duty  at  the  Aber- 
deen Proving  Grounds  on  proof  work. 

*  *     * 

First  Lieut.  C.  H.  Shattuck  has  been  discharged.  He 
was  a  student  at  Leland  Stanford  University,  and 
was   formerly   employed   by   C.    F.   Braun   &   Co.,    San 
Francisco,  Calif. 

*  *     * 

First  Lieut.  Ross  H.  Forney,  who  was  commissione<? 
in  August,  1917,  has  been  discharged.  He  was  formerly 
employed  by  the  Texas  Power  and  Light  Co.,  and  is 
a  graduate  of  the  University  of  Kansas.  Lieutenant 
Forney  was  assigned  to  proof  work  for  the  greater 
part  of  the  time  since  he  entered  the  service. 
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A  Machine  for  Lapping  Precision 
Gage  Blocks 

For   ten   years,    the    manufacture    of   precision  As  a  matter  of  fact  with  proper  equipment  and 
gage  blocks  has  been  considered  the  great  me-  the  necessary  skill,  they  are  much  more  easily 
chanical  secret  of  the  world  and  much  mystery  and  accurately  made  than  are  precision  screws 
has  surrounded  the  production  of  these  blocks,  when   made   to   tolerances    ten   times   as   large. 

THE  illustr
ation  shows 

a  machine  for  lapping 

precision  gage  blocks 
with  flat  and  parallel  opposite 

sides  a  definite  distance  apart, 
or  other  similar  work.  This 
machine  is  the  latest  of  a 
series  of  machines  designed 
and  built  by  the  inventor  and 
patentee,  E.  A.  Suverkrop, 

New  York,  for  producing  gage 
blocks  of  any  contour  but  hav- 

ing two  opposite  sides  flat  and 
parallel  and  a  definite  distance 

apart. 

After  the  rough  -  ground 
gage-block  blanks  are  correctly 
placed  in  the  workholder  of 
the  machine  and  it  is  set  in 
motion,  but  little  further  at- 

tention is  required.  Blocks 
made  on  the  original  experi- 

mental machine  some  years 
ago  and  inspected  by  means 
of  glass  optical  planes  were 
found  to  be  the  same  size, 
so  far  as  this  precision  method 
of  measurement  could  deter- 
m  i  n  e,  and  interchangeable 
with  the  master  measuring 
blocks  used. 
The  machine  consists  of 

three  circular  plates  two  of 
which  are  lapping  plates.  The 
lower  lapping  plate  is  stationary.  The  upper  lapping 
plate  is  also  stationary,  so  far  as  rotary  motion  is 
concerned,  but  is  free  to  move  by  gravity  toward  or  to  be 
moved  from  the  lower  lapping  plate.  The  guiding 
members  for  the  upper  lapping  plate  prevent  it  from 
rotating  with  the  workholder  but  do  not  constrain  it 
to  move  parallel  to  the  lower  lapping  plate.  They  permit 
the  upper  lapping  plate  to  automatically  adjust  itself  to 
the  inequalities  of  the  rough-ground  gage-block  blanks 
which  are  being  lapped. 

The  third  circular  plate  is  located  between  the  upper 
and  lower  lapping  plates  and  serves  as  a  work  carrier. 
Near  its  perimeter  are  openings  similar  in  contour  to 
the  gage-block  blanks.  If  these  are  cylindrical,  the 
openings  are  cylindrical,  and  if  they  are  rectangular  or 
any  other  shape  the  openings  in  the  work  carrier  are 
the  same  shape  but  slightly  larger.  The  thickness  of 
the  work  carrier  is  less  thani  the  thickness  of  the  gages 

A  MACHINE  FOR  LAPPING  PRECISION  GAGE 
BLOCKS 

contact  with  the  faces  of  the 
upper  and  lower  lapping  plates 

respectively.  A  combined  ro- 
tary and  oscillating  or  plane- 
tary motion  is  imparted  to 

the  workholder  so  as  to  carry 
the  faces  of  each  and  all  of  the 
gage  blocks  being  lapped  over 
every  portion  of  the  entire 

lapping  surface  of  the  con- 
tiguous lapping  plate. 

In  this  machine  measuring 
blocks  or  other  mechanism  can 
be  used  for  determining  or 
limiting  the  extreme  travel  of 
the  upper  lapping  plate  toward 
the  lower  lapping  plate  and 
the  consequent  ultimate  size 
of  the  work.  The  lubricating 

system  is  entirely  self-con- 
tained and  is  so  arranged  that 

any  stoppage  can  be  at  once 
detected  and  the  cause  located. 
The  cut  lubricant  is  supplied 
by  a  centrifugal  pump  through 
a  series  of  nozzles.  The  latter 
can  be  directed  so  that  the 
fluid  pour  in  a  series  of  steady 
streams  over  the  entire  faces 
of  both  laps  keeping  them  and 
the  work  thoroughly  flooded. 
The  waste  lubricant  after 
passing  the  work  flows  by 
gravity  to  a  series  of  strainers 

and  settling  compartments  through  which  it  flows  de- 
positing all  of  the  larger  particles  of  grit.  The  cut 

lubricant  passes  finally  through  a  filter  system  which 
entirely  removes  all  foreign  matter. 

The  coefficient  of  expansion  of  the  parts  of  this 
machine  which  control  the  size  of  the  gage  blocks  is 
the  same  as  that  of  the  steel  used  for  the  precision 
gage  blocks,  however  to  keep  the  work  at  constant 
temperature  a  simple  refrigerating  system,  not  shown  in 
the  illustration,  is  provided  for  the  cut  lubricant  before 
it  again  passes  to  the  circulating  pump.  The  refrigerat- 

ing system  can  be  operated  either  mechanically,  or  with 
ice  in  the  summer,  or  with  cold  water  under  city 
pressure  in  the  winter. 

Hardening,  seasoning,  detection  of  cracks  and  the 
positive  determination  of  size  are  details  of  manufac- 

ture all  of  which  have  been  successfully  solved  so 
there  is  now  no  mystery  about  the  production  of  gage 

to  be  lapped  so  that  their  opposite  faces  can  come  in     blocks  of  extreme  accuracy. 
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EDITORIALS 

Training  for  Increased  Production 

THE  war  brought  us  face  to  face  with  the  necessity 

of  training  large  numbers  of  unskilled  workers 

in  the  shortest  possible  time.  Training  schools  were 
established  in  many  shops  under  various  names,  and 

the  work  they  were  able  to  accomplish,  even  under  ad- 
verse conditions  in  many  cases,  astonished  even  those 

who  originated  them. 
Now  that  the  war  necessity  has  disappeared,  we  stand 

at  the  parting  of  the  ways  with  regard  to  their  being 
dropped  or  their  continuance  under  peace-time  condi- 

tions. Few  who  have  really  studied  the  question  will, 

we  believe,  fail  to  see  the  great  necessity  for  their  con- 
tinuance. 

Granting  that  the  training  school  has  its  place,  the 
question  now  before  us  is  how  to  use  it  to  the  best 
advantage  for  the  present  and  future  of  the  industry. 
During  the  present  readjustment  period,  the  need  for 
training  new  workers  has  largely  disappeared,  but  we 
are  finding  what  we  might  have  expected  had  we  given 
it  sufficient  thought,  that  it  is  fully  as  important  to 
train  the  employees  we  already  have  to  be  more  efficient 
in  their  work. 

We  have  assumed  that  when  a  worker  went  into  the 
shop  and  held  the  job,  that  there  was  nothing  more  to 
be  done;  that  they  either  knew  the  business  before  or 
had  acquired  enough  of  it  to  be  classed  as  good  workers. 
Yet  every  shop  has  a  full  quota  of  workers  who  we 
know  are  less  efficient  than  they  might  be,  but  who  are 

enough  above  the  "firing"  line  to  hold  their  job  in 
normal  times.  Through  no  fault  of  their  own  in  many 
cases  they  seem  unable  to  progress  beyond  the  point  of 
making  it  difficult  to  find  a  legitimate  reason  for  dis- 

missing them.  This  is  in  part  due  to  the  fact  that  we 
realize  the  new  man  may  be  no  better.  It  is  a  case  of 
keeping  the  faults  you  know  rather  than  getting  faults 
of  which  you  know  nothing. 

The  training  school  offers  an  excellent  opportunity 
for  not  only  increasing  the  efficiency  and  consequently 
the  earning  power  of  employees,  but  at  the  same  time 
securing  their  interest  and  cooperation  along  other  lines. 
Some  far-seeing  managers  are  utilizing  the  present  to 
re-train  or  "up-grade"  the  workers  who  seem  to  need 
it  and  who  respond  to  such  an  opportunity.  Those  who 
believe  that  the  only  place  to  train  workers  is  in  the 
shop,  and  most  of  us  have  held  to  this  fallacy  at  some 
time  or  other,  have  much  to  learn  as  to  what  proper 
methods,  proper  equipment  and  the  right  personality 
can  accomplish  in  this  line.  Men  and  women  who  have 
failed  to  make  good  in  the  shop,  or  who  fall  even  a 
trifle  below  a  normal  standard,  are  never  secure  in  their 
positions.  This  adds  to  their  mental  anxiety  and  acts 
to  prevent  them  from  doing  as  well  as  they  otherwise 
might. 

Employees  of  this  kind  can  be  trained  and  are  being 
trained  to  greatly  increase  their  product.  In  some  cases 
the  foremen  object  to  letting  them  go  back  into  the 
training  school,  fearing  that  it  may  be  a  reflection  on 
their  ability  to  teach  those  under  their  care.     But  we 

are  beginning  to  realize  that  showing  how  a  piece  of 
work  is  done  and  teaching  how  to  do  it  are  two  very 
different  things,  and  that  while  many  can  show  the  new 
worker,  very  few  have  the  real  teaching  instinct.  The 
foreman  should  be  made  to  feel  that  the  up-grading 
of  his  workers  in  the  training  school  is  no  criticism  of 
him,  that  his  work  in  securing  production  leaves  him 
no  time  for  the  real  teaching  which  is  necessary,  and 
that  you  are  trying  to  help  him  make  a  good  showing  in 
his  department  by  relieving  him  of  a  burdensome  part 
of  his  duties. 

This  work  of  up-grading  is  making  itself  felt  even 
though  it  is  so  new  in  most  cases.  It  is  taking  workers 
who  are  only  of  mediocre  capacity  and  making  them  cap- 

able of  turning  out  much  greater  product  and  earning 
much  more  money.  In  some  cases  workers  who  could 
barely  turn  out  the  minimum  have  more  than  doubled 

their  production  after  a  few  weeks'  instruction.  Nor 
is  this  instruction  all  an  expense  as  some  might  think. 
They  are  trained  for  the  most  part  on  the  kind  of  work 
they  have  done  in  the  shop  and  they  turn  out  a  com- 

mercial product  while  in  the  training  school.  In  fact, 
wherever  possible,  all  training  even  with  beginners  is 
on  commercial  work.  There  are  cases  of  course  where 
it  is  better  to  forget  production  during  the  training 
period,  but  on  some  kinds  of  work  it  is  perfectly  pos- 

sible and  practicable  to  combine  the  two.  With  the 
proper  spirit  behind  the  training  school  there  is  no 
question  as  to  its  effect  on  the  morale  or  personal  rela- 

tions of  the  whole  plant.  It  shows  that  there  is  an 
interest  in  helping  workers  to  make  good  and  to  earn 
more  money.  It  gives  an  employee  in  one  department 
the  opportunity  of  making  good  in  some  other  place, 
saving  for  the  company  that  intangible  but  nevertheless 
real  value  which  comes  from  continued  service  and  fa- 

miliarity with  its  products. 
The  training  school  must  carry  a  living  wage  in 

order  to  make  it  possible  for  those  who  need  it  most  to 
avail  themselves  of  it.  This  is  not  a  serious  problem 
when  there  is  some  product  coming  out  of  the  school 
every  day,  and  even  in  other  cases  it  is  usually  less 
expensive  than  the  loss  in  labor  turnover.  In  some  cases 
men  who  have  earned  good  money  ask  to  spend  a  short 
time  in  the  training  school  at  the  lower  rate  of  pay 
in  order  to  make  themselves  worth  more  when  they  go 
back  into  the  shop.  Such  a  spirit  cannot  fail  to  make 
itself  felt  in  the  future  product  of  any  firm. 

This  up-grading  of  workers  is  not  a  fad  or  philan- 
thropy. It  is  a  paying  business  proposition  and  is 

proving  itself  in  many  places.  It  increases  the  earning 
capacity  of  the  worker  but  it  gives  more  production 
from  the  same  shop  equipment  and  the  same  overhead 
expense.  It  enlarges  the  productive  capacity  of  the 
whole  shop  without  the  expense  of  new  buildings,  new 
machinery,  more  executives  and  more  taxes.  And  last, 
but  not  least,  it  increases  the  cooperation  and  shop  har- 

mony which  means  so  much  in  the  total  cost  of  operating 
any  business.  Up-grading  of  workers  to  secure  more 
and  better  production  will  help  greatly  in  our  problems 
of  readjustment. 
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Cadillac  Double-End  Drilling  and 
Centering  Machine 

The  Cadillac  Tool  Co.,  Dodge  Power  Building,  268 
Jefferson  Ave.,  Detroit,  Mich.,  has  just  placed  on  the 
market  the  double-end  drilling  and  centering  machine 
shown  in  the  illustration.  The  machine,  although 
primarily  intended  for  centering  both  ends  of  a  shaft 
simultaneously,  may  be  adapted  to  a  wide  range  of 
work  where  it  is  desired  to  drill  from  opposite  direc- 

this  case  the  loose  pulley  and  countershaft  bearings 
are  arranged  with  Hyatt  high-duty  bearings.  The  drive 
from  the  pulley  shaft  to  the  spindle  shafts  is  through 
Link-Belt  silent  chains  running  in  oil  baths,  the  end 
thrust  being  carried  on  ball  thrust  bearings.  The 
spindles  are  made  from  hammered  crucible  steel,  heat 
treated  and  ground  to  size.  Fig.  2  shows  the  standard 
vise  furnished,  which  has  a  capacity  for  round  stock  up 
to  4  in.  in  diameter.  The  screws  are  provided  with 
end  adjustment  to  enable  the  vise  jaws  to  be  set  off 

FIG.   1.     CADILLAC  DOUBLE-END   DRILLING  AND 
CENTERING  MACHINE 

Capacity,  round  stock  up  to  4  in.  in  diameter ;  maximum  drill 
size.  %  in.  ;  distance  between  centers.  12.  24.  36.  48.  or  60  in.  as 
desired  ;  spindles,  hammered  crucible  steel,  heat  treated  and  ground 

tions.  The  machine  is  of  such  construction  that  two 
i-in.  drills  can  be  used  simultaneously  and  the  bed 
lengths  are  such  as  to  take  12,  24,  36,  48,  or  60  in. 
between  centers,  as  desired.  The  belt-driven  machine 
is  shown  in  Fig.  1,  but  motor  drive  can  be  furnished, 
the  motor  being  mounted  under  the  pan  at  the  right 
end  of  the  machine  and  driving  through  a  Link-Belt 
silent  chain  running  in  a  bath  of  oil.  The  machine  can 
be  so  arranged  that  the  left-hand  head  is  removable, 
enabling  longer  shafts  to  be  centered,  or  if  desired  it 
can  be  furnished  with  only  one  drilling  head.  In  Fig. 
1,  the  standard  machine  is  shown  arranged  for  counter- 

shaft drive  but  if  desired  tight  and  loose  pulleys  can 
be  furnished   to  drive   direct   from   the   lineshaft.      In 

center  if  desired.  The  vise  jaws  are  of  tool  steel  hard- 
ened and  ground,  and  are  removable,  so  that  special 

jaws  can  be  substituted.  The  manufacturers  are  also 
in  a  position  to  furnish  special  fixtures  in  place  of  the 
standard  vises.  The  machine  is  regularly  furnished 
with  an  oil  pan,  pump,  and  piping  for  circulating 
cutting  lubricant.  Special  attention  is  called  to  the 
fact  that  the  customary  type  of  drum  countershaft  has 
been  eliminated. 

Automatic  Milling  Machine 
A  new  adaptation  of  the  small  special  purpose  mill- 

ing machine  built  by  the  Automatic  Engraving  and 
Manufacturing  Co.,  of  2033  Fifth  Ave.,  New  York  City, 

is  shown  in  Fig.  1.  A  two-position  holding  fixture  is 
shown  attached  to  the  reciprocating  table  and  the  work 
for  which  it  is  adapted  is  the  routing  of  the  peculiar- 
shaped  slot  in  a  special  form  of  locknut  shown  in  Fig.  2. 

The  spindle  of  the  machine  runs  in  bronze  bearings 
the  latter  being  tapered  on  the  outside  to  allow  com- 
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FIG.   1.      AUTOMATIC  MILLING    Oil   UOUTLNG    MACHINE 

pensation  for  wear  by  endwise  adjustment  in  the  usual 
manner.  A  ball  thrust  bearing  is  provided  to  sustain 

the  endwise  pressure  imposed  by  the  work.  This  bear- 
ing is  inclosed  by  a  dust-excluding  cover  which  is  made 

as  a  part  of  the  driving  pulley  in  order  to  make  the  head 
as  compact  as  possible. 

The  working  end  of  the  spindle  is  provided  with  a 
spring  collet  to  hold  the  cutter  which  in  this  case 
is  an  end  mill  i  in.  in  diameter.  Both  spindle  and 
cutter  are  hollow  and  lubricant  is  supplied  through  the 
spindle  directly  to  the  cutting  point  by  means  of  a  small 
pump  and  flexible  tube  connection.  The  spindle  runs 
3500  r.p.m.  for  this  work,  the  material  being  cold-rolled 
steel. 

The  movements  of  the  head  and  work  table  are  derived 
from  a  horizontal  shaft  driven  by  the  large  grooved 

that  hold  the  operating  clutch  in  engagement  until 
released  by  the  knockout.  The  work  table  is  given  a 
slowly  reciprocating  movement  through  the  medium  of 
a  crank  at  B  which  is  the  usual  slotted  disk  and  mov- 

able stud,  providing  for  the  adjustment  of  the  table 
stroke  within  reasonable  limits. 

The  work  shown  in  Fig.  2  requires  two  cycles  to 
complete  it  and  the  fixture  shown  in.  place  on  the  table 
in  Fig.  1  is  so  arranged  that  when  one  cycle  is  completed 
the  operator  has  but  to  shift  the  position  by  pressing 
the  latch  release  lever  C  and  pushing  the  handle  D 
through  an  arc  of  about  20  deg.  where  it  will  latch 
into  the  second  position.  A  touch  of  the  clutch  lever 
starts  the  machine  upon  its  second  cycle.  The  handle  E 
is  the  clamping  lever  for  holding  the  work. 

The  machine  is  very  compact,  occupying  a  space  about 
14  X  18  in.  square  and  12  in.  high.  The  weight  is  ap- 

proximately 200  lb.  The  time  of  each  cycle  on  this 
work  is  28  seconds. 

"Triad"  Three-Purpose  Heat-Treating 
Furnace 

The  W.  R.  Bennett  Co.,  Elmwood,  Conn.,  has  just 

placed  on  the  market  the  "Triad"  three-purpose  heat- 
treating  furnace  shown  in  the  illustration.  In  this  fur- 

nace three  heating  operations  can  be  carried  on  at  one 
time  by  three  men  without  interference;  namely,  heat- 

PIG.  2.     WORK  DONE  BY  THE  MACHINE 

"TRIAD"  THREE-PURPOSE  HEAT-TRE.\TING  FURNACE 
Floor  space.  2  sq.ft. ;  height,  31  in. ;  weight.  550  lb. ;  burner  for 

oil.  %  in. ;  burner  for  ga.s.  1  in. ;  size  of  pot.  either  6  or  7  in.  in 
diameter  and  11  in.  deep ;  time  taken  to  obtam  tool-steel  tem- 

perature  from    cold   .start,    35   minutes. 

pulley  which  may  be  seen  at  the  rear  of  the  machine. 
The  pulley  runs  idly  upon  the  shaft  but  i^iay  be  clutched 
to  it  by  a  movement  of  the  starting  lever.  A  worm- 
driven  cam  mounted  upon  a  transverse  shaft  the  end 
of  which  may  be  seen  at  A,  Fig.  1,  furnishes  the  for- 

ward or  f eeding-in  movement  of  the  head.  The  disk 
on  the  end  of  shaft  A  is  a  knockout  device  that  releases 
the  clutch  and  stops  the  movements  upon  completion 
of  the  cycle  of  operation.  To  the  right  of,  and  below 
this  disk  in  the  illustration  may  be  seen  the  latch  levers 

ing  for  hardening  in  a  lead  or  cyanide  bath,  heating 
for  hardening  in  a  semi-muffle  furnace,  and  heating  for 
forging  in  the  combustion  compartment.  It  is  stated 
that  the  furnace  in  no  way  resembles  the  numerous 
lead-bath  or  pot  furnaces  on  the  market  at  the  present 
time,  except  in  exterior  appearance.  In  spite  of  the 
fact  that  these  three  operations  may  be  carried  on  at 
one  time,  only  one  burner  is  used,  which  may  be  oper- 

ated witTi  either  gas  or  oil.  The  lead  pot  does  not 
rest  on  a  pedestal  or  supporting  brick,  but  hangs  in 
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suspension  from  the  heavy  split  iron  covers  forming 
the  top  of  the  furnace,  a  feature  that  is  said  to  give  a 
uniformity  of  temperature  from  the  bottom  to  the  top 
that  is  not  possible  when  the  pot  rests  upon  a  support- 

ing base.  The  flame  itself  does  not  come  into  contact 
with  the  lead  pot,  as  the  combustion  chamber  is  an 
entirely  separate  unit.  The  products  of  combustion 
pass  upward  into  the  pot-heating  chamber  through 
openings  around  the  inside  periphery  of  the  brick  top 
of  the  combustion  chamber.  This  method  distributes 
the  heat  to  the  heating  chamber,  and  is  said  to  insure 
absolute  uniformity  of  temperature  over  the  entire  pot 
area  at  all  times.  It  also  serves  to  eliminate  oxidation 

to  a  very  large  extent,  making  the  life  of  the  pot  con- 
siderably longer  than  that  in  other  types  of  furnace. 

The  pot-heating  compartment  also  performs  the  func- 
tion of  a  semi-muflle  furnace,  and  the  operator  at  the 

right  is  using  this  feature.  An  opening  at  the  base 
of  the  compartment  allows  dies  and  tools  to  be  heated 
on  the  brick  roof  of  the  combustion  chamber.  There 

is  another  opening  into  the  lower  part  of  the  combus- 
tion chamber  where  pieces  of  work  can  be  heated  for 

forging.  Aside  from  the  fact  that  the  life  of  the  lead 
pot  is  considerably  longer,  it  is  claimed  that  the  fuel 
consumption  is  also  reduced  to  a  very  marked  degree, 
on  account  of  the  more  perfect  combustion.  Two  sizes 
of  lead  pots  may  be  used  in  the  furnace,  either  6  or  7 
in.  in  diameter  and  11  in.  deep.  It  is  stated  that  tool- 
steel  temperatures  may  be  obtained  in  the  furnace  from 
a  cold  start  in  35  minutes. 

Logan  Air-Operated  Chucks 
The  air-operated  chucks  shown  in  the  illustration  have 

just  been  placed  on  the  market  by  the  Frank  G.  Pay  son 
Co.,  9  South  Clinton  St.,  Chicago,  III,  being  manufac- 

tured by  the  Logansport  Machine  Co. 
Fig.  1  shows  a  sectional  view  of  the  three-jaw,  air- 

operated,  combination  chuck.  It  is  said  to  combine 
maximum  power  with  minimum  weight  and  simplicity 
of  operation.  The  body  of  the  chuck  is  a  one-piece  cast- 

ing, eliminating  all  bolts,  screws,  or  other  parts,  and  it 
is   said  that   the  jaw-operating   mechanism   is   new   to 
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3KE FIG.    1.      LOGAN    AIR-OraRATEU    COMBINATION    CHUCK 

FIG.   2.      LOGAN   DOUBLE-ACTING  AIR  CYLINDER 

air-chuck  construction.  A  special  heat-treated  lever  is 
used,  to  which  are  pivoted  hardened-  and  ground-steel 
blocks  which  engage  in  hardened  and  ground  ways  in 
both  the  draw  tube  and  chuck  draw  slide,  thus  elimi- 

nating wear  and  friction  to  a  great  extent.  The  me- 
chanical advantage  obtained  by  the  lever  used  is  three 

to  one.  The  chucks  are  as  near  dustproof  as  it  is  pos- 
sible to  make  them.  In  order  to  reduce  friction 

and  wear  a  piece  of  felt  is  inserted  between  the  draw 
tube  and  the  chuck-jaw  slide,  this  also  serving  to  make 
a  dustproof  joint  and  eliminating  chips  and  dirt  from 
the  operating  mechanism.  Provision  is  also  made  in 
the  draw  tube  for  inserting  a  bushing  for  supporting 
the  boring  bars. 

Fig.  2  shows  the  double-acting  air  cylinders  used.  It 
is  stated  that  packings  have  been  made  accessible  for 
quick  adjustment.  The  piston  embodies  the  use  of  the 
Johns-Manville  air-cylinder  packing  cup  and  expander 
ring.  The  base  of  the  packing  cup  is  woven  asbestos. 
The  cold-rolled-steel  spring  expander  ring  holds  .  the 
packing  up  against  the  bore  of  the  cylinder,  giving  a 
pressure  surface  i  in.  wide  around  the  bore  oi  the 
cylinder.  When  the  air  is  applied  to  the  cylinder,  it 
enters  the  channel  between  the  outside  of  the  piston 
and  inside  of  the  expander  rings,  thereby  increasing 
the  pressure  of  the  packing  cup  against  the  bore  of  the 
cylinder  and  giving  a  tight  joint.  The  Logan  air  valve 
for  operating  the  cylinder  is  made  from  a  semi-steel 
casting  fitted  with  a  hand-lapped  bronze  tapered  plug 
and  is  piped  direct  to  the  cylinder  without  the  use 
of  elbows  or  any  other  fittings.  All  internal  parts  are 
accessible  for  cleaning  and  oiling  by  unscrewing  the 
cover.  The  handle  is  reversible  so  that  the  valve  can  be 
located  in  any  position  on  the  machine. 

These  Logan  double-acting  air  cylinders  are  regularly 
made  in  3-,  4i-,  6-,  8-,  10-,  12-,  14-  and  16-in.  bore. 

Porter-Cable  Tailstock 
The  Porter-Cable  Machine  Co.,  Syracuse,  N.  Y., 

has  recently  brought  out  a  new  tailstock  and  center  for 
their  lathe,  which  will  be  found  valuable  on  many  lathe 
operations.  In  this  construction  the  usual  tail-spindle 
is  omitted  and  the  ordinary  center  is  replaced  by  a 
dovetail  slide  having  a  center  point  formed  on  one 
end.  The  illustration  shows  the  means  provided  for 
moving  the  center  in  and  out,  and  also  the  usual  manner 
of  clamping  it  in  position.     No  portion  of  the  center 
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or  adjacent  parts  projects  forward  toward  the  operator 
more  than  A  in.  from  the  center  point,  so  that  when 
turning  a  part  as  small  as  yV  in.  in  diameter,  it  is 
unnecessary  to  draw  back  the  cross  slide  when  it  is  de- 

sired to  run  the  carriage  and  tool  to  the  right  past  the 
tailstock  for  the  purpose  of  measuring  or  filing  the 
work.  The  device  is  especially  valuable  when  using  a 
gang  toolholder  with  multiple  tools  for  turning  parts 
having  several  diameters,  one  or  more  of  which  may  be 
smaller  than  the  ordinary  round  tail  spindle,  and  the 
over-all  length  sufficient  to  preclude  the  use  of  a  gang 
of  tools  if  it  were  not  possible  to  run  past  the  tail- 
stock  as  shown.  It  is  also  convenient  in  connection  with 
a  turret  toolpost  as  it  is  unnecessary  to  draw  back  the 
cross  slide  to  provide  room  for  swinging  the  tool  when 
indexing. 

The  center  may  be  ground  back  2  in.  before  renewal 
is  necessary,  but  it  is  recommended  as  a  matter  of 
economy  that  several  centers  be  kept  on  hand  ground 
ready  for  use.  A  special  fixture  for  grinding  is 
furnished  with  each  equipment.  This  improved  tail- 
stock  can  be  readily  applied  to  Porter-Cable  lathes  now 
in  use,  due  to  the  fact  that  the  grinding  fixture  is  ad- 

justable to  conform  to  the  alignment  of  the  lathe  on 
which  it  is  to  be  used.  A  setting  gage  and  complete  in- 

formation goes  with  each  outfit. 

Liberty  Grinding  Attachment 
The  grinding  attachment  shown  in  the  illustration  is 

now  being  marketed  by  the  Liberty  Tool  and  Gauge 
Works,  Woonsocket,  R.  I.  This  attachment  is  designed 
to  be  attached  to  surface  grinding  machines  for  the 
purpose  of  using  wheels  of  small  diameter  running  at 
high  speeds.  The  device  is  so  constructed  that  it  can 
be  quickly  secured  to  the  machine,  and  when  fastened 
In  place  is  rigid.  The  design  is  so  compact  that  the 
regular  capacity  of  the  machine  is  dimished  but  slightly. 
It  is  stated  that  the  attachment  can  be  removed  and  the 
machine  restored  to  its  original  condition  for  surface 
grinding  with  a  large  wheel  in  less  than  one  minute. 

The  attachment  consists  of  a  combination  bracket  and 
spindle  housing,  grinding  spindle,  driving  pulley,  and 
driving  belt.  The  spindle  is  made  of  special  steel  and 
mounted  on  self-aligning  ball  bearings,  these  bearings 
permitting  the  use  of  high  spindle  speeds  that  enable 
the  correct  surface  speeds  for  wheels  as  small  as  i  in. 
in  diameter  to  be  secured.  The  spindle  housing  is  en- 

closed to  exclude  dust  from  the  bearings,  but  the  con- 
struction is  such  that  should  examination  be  necessary 

at  any  time  the  spindle  and  bearings  can  be  readily  re- 
moved. The  bracket  that  holds  the  attachment  in  posi- 

tion is  of  the  clamping  type  and  fastens  to  the  grinding 
machine  in  place  of  the  regular  wheel  guard,  which 
is  not  required  while  the  attachment  is  being  used. 
The  whole  device  is  secured  in  place  with  one  screw. 
The  driving  pulleys,  of  which  two  are  furnished,  are 
placed  in  the  position  regularly  occupied  by  the  grind- 

ing wheel,  and  motion  is  conveyed  to  the  high-speed 
spindle  by  means  of  an  endless  elastic  belt. 

It  is  claimed  that  the  device  is  particularly  valuable 
in  gage  and  other  such  work  where  it  is  generally  neces- 

sary to  use  the  side  of  the  grinding  wheel  on  the  regu- 
lar spindle.  This  attachment  obviates  the  necessity  of 

the  frequent  dressing  of  the  sides  of  the  wheel  and  the 
consequent  waste,  and  also  overcomes  the  scratches  that 
are  sometimes  left  when  grinding  with  the  side  of  the 
wheel.  If  particularly  desirable,  it  is  possible  to  reduce 
the  size  of  the  spindle  so  that  even  smaller  openings 

LIBERTY  HIGH-SPEED  GRINDING  ATTACHMENT 

Speed  of  spindle,  15.000  or  20,000  r.p.m.  with  the  grinding-ma- 
chine  spindle  running  at  3300  r.p.m.,  the  speeds  being  changed  by 
means  of  the  two  large  driving  pulleys  furnished ;  wheels  used, 
i  to  IJ   in.;  equipment  includes  belts  and  extra  wheels. 

than  2  in.  can  be  ground  in  a  satisfactory  manner.  It 
is  also  stated  that  diamond-charged  laps  can  be  used 
advantageously  for  lapping  out  narrow  slots  and  ir- 

regular forms.  The  high  speeds  available  make  it  pos- 
sible to  use  the  small  laps  to  much  greater  efficiency 

than  would  otherwise  be  possible. 

Hallden  Sheet-Metal  Straightening  and 
Cutting-Off  Machine 

The  machine  shown  in  the  illustration  has  been  de- 
signed to  straighten  and  cut  sheet  metal  into  lengths 

with  rapidity  and  accuracy,  and  is  the  product  of  the 
Hallden  Machine  Co.,  27  Benedict  St.,  Waterbury,  Conn. 
The  feed  mechanism  consists  of  a  reciprocating  rack 
connected  to  an  eccentric  crank  disk,  the  rack  meshing 
with  a  gear  connected  to  a  one-way  clutch,  the  shaft 
of  which  is  in  turn  geared  directly  to  the  straighten- 

ing and  feed  rolls.  The  crank  disk  is  graduated  and 
by  adjusting  the  eccentric  along  these  graduations 
any  desired  length  of  stroke  can  be  given  to  the  rack. 
This  in  turn  causes  the  machine  to  cut  the  sheet  metal 
to  the  length  desired.  The  crank  feeding  device  gives 
an   accelerating  motion   when   starting   the   feed   rolls 
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and  a  decelerating  motion  in  stopping  them,  and  this, 
it  is  stated,  makes  it  possible  to  run  the  machine 
at  a  very  high  speed  without  the  shock  when  the  feed 
rolls  are  either  set  in  motion  or  stopped.  The  gate 
shear  is  connected  to  the  crank-disk  shaft  by  means 
of  two  eccentric  cams  and  is  so  timed  that  during  one 
half  of  the  revolution  of  the  crankshaft  the  metal  is 
fed  through  the  shear,  while  during  the  other  half 
the  cutting-off  operation  is  accomplished.  The  machine 
is  directly  connected  to  a  5-  or  7i-hp.  motor,  as  desired, 
with  a  flywheel  on  the  first  shaft.  A  double  clutch 
gives  two  speeds  to  the  machine,  a  second  clutch  being 
provided  for  cutting  out  the  feed  rolls  when  squaring 
off  the  front  end  of  the  metal  to  be  operated  upon.  It 
is  stated  that  the  whole  machine  is  very  ruggedly  built 

HALLDEN    AUTOMATIC    SHKKT-METAL    STRAIGHTENING 
A.ND  CUTTING-OFF  MACHINE 

and  that  small  and  delicate  parts  and  springs  have 
been  eliminated.  It  is  stated  that  the  rapidity  with 
which  work  can  be  turned  out  is  very  great  and  that  the 
machine  will  cut  accurately  to  3\>-in.  lengths.  Two 
sizes  are  made,  the  No.  2  taking  metal  up  to  14  in. 
wide  and  J  in.  thick,  and  cutting  any  lengths  up  to 
12  ft.;  while  the  No.  3  machine  takes  metal  up  to  18 
in.  wide  and  i  in.  thick,  and  will  cut  any  length  up  to 
12  ft. 

Weigel  21-In.  Drilling  Machine. 
The  drilling  machine  shown  in  the  illustration  is 

manufactured  by  the  Weigel  Machine  Tool  Co.,  Peru, 
Indiana.  It  is  of  the  21-in.  size  and  is  equipped  with 
back  gears,  tapping  attachment  and  plain  quick  return. 
On  this  machine  the  standard  friction  quick  return 
and  power  feed  has  been  eliminated  and  a  plain  quick 
return  substituted.  The  quick-return  shaft  carries  four 
long  levers  mounted  in  the  form  of  a  pilot  wheel  giving 
a  powerful  hand  feed  and  enabling  the  operator  to 
produce  work  much  more  rapidly  where  power  feed  is 
not  required.  The  machine  is  also  built  without  the 
tapping  attaching  or  back  gears.  When  back  gears  are 
not  included,  the  machine  is  equipped  with  a  friction 
drive  for  starting  and  has  a  brake  to  stop  the  machine 

WEIGEL    21-IN.    DRILLING    MACHINE    WITH    BACK    GEAR 
TAPPING  ATTACHMENT  AND  PLAIN  QUICK  RETURN 

Extreme  height  with  spindle  extended,  9  ft.  10  in. ;  distance 
from  base  to  spindle,  46 J  in.  ;  distance  from  table  to  spindle,  30 i 
in.;  drills  to  center  of  218  in.  circle;  traverse  of  table  on  column. 
13J  in. ;  traverse  of  head  on  column,  21  in.  ;  traverse  of  spindle,  9 
in. ;  diameter  of  table,  19  in. ;  diameter  of  column,  7  in. :  diameter 
of  spindle  above  sleeve,  1 1",  in.  ;  diameter  of  spindle  in  sleeve,  1  li 
in.;  diameter  of  sleeve,  2|  in.;  spindle  bored.  No.  4  Morse  taper; 
ratio  of  bevel  gears,  2.5  to  1 ;  ratio  of  back  gears,  6.44  to  1 ; 
speeds  with  open  belt,  400.  200  and  100  r.p.m. ;  speeds  with  back 
gears,  63,  31  and  16  r.p.m.  ;  net  weight,  2100  lb. 

instantly.  The  control  lever  for  starting  and  stopping 
the  machine  is  located  at  the  front  in  the  same  position 
as  the  back  gear  lever  shown  in  the  illustration.  A 
similar  machine  is  also  made  in  the  25-in.  size. 

Jones  Type  H-2  Hand  Tachometer 
Jones-Motrola,  Inc.,  29-33  West  35th  St.,  New  York, 

has  recently  placed  on  the  market  the  type  H-2  hand 
tachometer  shown  in  the  illustration.  This  device  is 
useful  where  it  is  desired  to  be  able  to  test  the  speeds 
of  shafts,  engines,  etc.,  directly  by  the  use  of  a  portable 
instrument.  The  device  is  intended  to  be  held  in  the 

palm  of  the  hand,  but  a  handle  can  be  supplied  at  addi- 

JONES  TYPE   H-2   HAND   TACHOMETER 
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tional  cost  if  desired.  The  instrument  is  supplied  with 

a  set  of  couplings  comprising  a  triangular  steel  tip, 

a  center  punch  for  the  triangular  tip,  a  rubber  tip, 

a  rubber  funnel  cup  for  pointed  shafts,  and  an  ex- 
tension rod.  The  body  is  finished  in  black  japan  with 

nickel-plated  trimming,  and  the  case  is  covered  with 

morocco.  Three  different  types  of  instruments  are  pro- 
vided. No.  1  for  indicating  revolutions  from  100  to 

1200  per  minute.  No.  2  for  revolutions  from  500  to 
2500  per  minute,  and  No.  3  for  revolutions  from  1000 

to  5000  per  minute.  The  size  of  the  dial  of  all  instru- 
ments is  4  in.  in  diameter. 

Beaver  Jr.  No.  3  Pipe-Threading  Tool 
A  compact  ratchet  pipe-threading  device  called  the 

"Beaver  Junior  No.  3"  has  been  added  by  the  Borden 
Co.,  Warren,  Ohio,  to  their  line  of  die  stocks  and  square 
end  cutters.     It  is  built  on  the  unit  plan  as  shown  and 

NO.  3  BEAVER  JR.   PIPE-THREADING  TOOL 

can  be  purchased  complete  or  in  separate  units.  The 
units  will  cut  4-in.,  J-in.,  i-in.,  J-in.,  |-in.,  and  l-in. 
pipe  threads.  The  complete  outfit  consists  of  a  ratchet 
handle  with  dustproof  casing  about  the  ratchet  and 
separate  die  heads  to  thread  each  size  of  pipe. 

Hendrick  Electric  Soldering  Device 
The  device  shown  in  the  illustration  is  for  light 

soldering  work  and  is  being  marketed  by  F.  H. 
Hendrick,  513  Congress  Building,  Detroit,  Mich.  The 
metal  to  be  soldered  is  heated  between  two  carbon 
points  by  the  resistance  established.  Closing  the  tool 
brings  the  solder  into  contact  with  the  hot  metal 
and  does  the  soldering.  The  device  is  intended  to 
be  used  with  an  ordinary  6-volt  storage  battery,  but 

"Star"  11-In.  Quick-Change  Lathe 
The  Seneca  Falls  Manufacturing  Co.  Inc.,  Seneca 

Falls,  N.  Y.,  has  just  brought  out  the  11-in.  lathe  illus- 
trated. This  lathe  has  a  quick-change  gear  equipment, 

consisting  of  a  train  of  nine  gears  in  the  form  of  a 
cone  mounted  on  the  lead  screw,  the  whole  being  en- 

HENDRICK  ELECTRIC  SOLDERING  DEVICE 

ordinary  lighting  voltages  can  of  course  be  used  if 
stepped  down.  It  is  stated  that  as  the  heat  is  applied 
directly  to  the  point  where  it  is  needed  and  is  only 
used  during  the  time  necessary  for  soldering,  the 
energy  consumed  is  only  about  one-tenth  of  that  re- 

quired by  other  soldering  irons  of  equivalent  capacity. 
It  is  ready  at  all  times  and  the  workman  does  not  have 
to  wait   until  the   iron   becomes   hot. 

"STAR"    11-IN.   QUICK-CHANGE  I^THE 

closed  in  the  main  gear  box  and  controlled  by  one 
tumbler  handle.  By  means  of  another  tumbler  carrying 
a  set  of  compounding  gears,  45  different  changes  of 
feeds  and  threads,  from  3  to  96  including  114,  are 
secured.  Any  desired  thread  not  given  on  the  index 
plate  may  be  obtained  by  using  the  necessary  change 
gears  on  the  feed  stud.  The  web-pattern  headstock  har. 
a  hollow  spindle  with  1  in.  hole  and  is  made  from  &0- 
65  point  carbon  crucible  steel.  The  carriage  is  gibbed 
front  and  rear  and  has  power  cross  feed.  The  apron 
has  a  safety  device  so  that  opposing  feeds  cannot  be 
engaged  at  the  same  time.  This  lathe  may  be  used  with 
any  of  the  usual  line   of   extra   attachments. 

Fitting  a  New  Nut  Under  Difficulties 
By  J.  B.  Gray 

A  few  days  ago  the  nut  on  the  vertical  adjustment 
screw  on  our  Lucas  boring  mill  was  stripped  by  reason 
of  the  head  being  run  down  too  far.  Our  job  was  to 
replace  this  nut,  and  as  the  foreman  did  not  want  to 
remove  the  screw  and  no  gage  was  available,  this  is 
the  way  the  job  was  done. 

A  piece  of  cast-iron  scrap  was  chucked  in  the  lathe 
and  bored  to  within  J  in.  of  the  outside  diameter  of 
the  nut.  It  was  then  removed,  drilled  and  tapped  for 
a  s-in.  setscrew  near  the  outer  end.  The  piece  was 
then  rechucked  and  bored  to  a  slip  fit  for  the  nut.  In 
the  meantime  one  of  the  boys  had  bored  and  turned  the 
blank  which  was  then  placed  in  the  chucked  bushing, 
the  p-in.  hole  scribed  off  and  the  blank  countersunk 

enough  to  securely  seat  the  screw.  This  of  course  ren- 
dered it  possible  to  remove  the  nut  at  any  time  for 

trial  on  the  end  of  the  screw  which  was  still  in  position 
on  the  boring  mill,  and  to  replace  it  in  the  lathe  for 

further  cutting  without  danger  of  it  "running  out"  or 
of  the  thread  tool  not  taking  the  lead  properly.  The 
nut  was  removed  and  tried  five  or  six  times,  before  a 
satisfactory  fit  was  obtained. 
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To  test  both  a  generator-battery 

ignition  system  and  the  magneto-igni- 
tion system  a  12-eylinder  airplane 

engine  was  tested  for  1  hr.  and  10 
min.       The     comparative     results     are 
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According  to  an  Associated  Press 
report,  Harold  Wolf  has  constructed  an 
airplane  which  is  driven  by  six  300-hp. 
motors.  For  performance  it  is  suffi- 

cient to  use  only  four  motors.  The  six 
motors,  which  drive  two  four-bladed 
tractor  and  two  four-bladed  pusher  pro- 

pellers, are  connected  in  such  a  way 
that  it  is  possible  to  switch  in  or  out 
any  of  the  motors  without  affecting  the 
speed  of  the  propellers.  It  is  further 
said  that  the  airplane  is  equipped  with 
a  turn  indicator  to  enable  the  pilot  to 
keep  the  desired  direction  while  flying 
on  the  darkest  night  or  in  the  thickest 
fog.  The  machine  has  a  span  of  165  ft. 
and  an  overall  height  of  23  ft. 

eo      70 

shown  in  the  diagrams.  The  magneto- 
equipped  motor  gave  50  more  revolu- 

tions per  minute,  using  3.13  gal.  less 
gasoline  and  0.75  gal.  less  oil  than  the 
Other. 

The  recommendations  of  the  Na- 
tional Advisory  Committee  for  Aero- 

nautics for  legislation,  placing  the 
licensing  and  regulation  of  aerial  navi- 

gation in  charge  of  the  Department  of 
Commerce,  has  been  submitted  to  the 
House  of  Representatives  fully  ap- 

proved by  President  Wilson.  The  legis- 
lation would  give  the  Department  of 

Commerce  authority  to  issue  licenses 
for  civilian  operation  of  aircraft  and 
provides  an  appropriation  of  $25,000 
for  necessary  expenses. 

Xoniinal Sectional Wheel Witthof 
Diameter, Widths, Diameter, Felloes, 
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Wheel  diameters  shall  be  4  in.  less 
than  the  nominal  tire  diameters.  The 
thickness  of  the  finished  tire  is  to  be  2 
in.  for  all  sizes.  The  width  of  the 
wheel  felloe  is  to  be  in  accordance 
with  the  present  S.  A.  E.  standard 
truck-tire  practice  and  the  rim  diame- 
tei  tolerances  will  be  plus  0.005  minus 
zero. 

A  new  piston  ring,  as  shown  in  the 

illustration,  called  the  "Four  in  One 
Helix"  was  placed  recently  on  the 
market.  It  is  a  coil  of  four  complete 
circles  in  one  continuous  piece,  giving 
an  equal  distribution  of  expansion  over 
the  full  length  of  the  ring  and  taking 
up   the   wear   in   the   cylinder   without 

The  Standards  Committee  of  the 

S.  A.  E.  has  been  considering  the  uni- 
formity of  the  present  practice  for 

industrial  truck-tire  sizes.  The  tire 
and  rim  division  of  the  committee 
recommends  that  the  following  truck 
tire  and  wheel  dimensions  be  adopted 
as  S.  A.  E.  standard: 

. — Tire  Dimensions — .  ^Wlieel  Dimensionji — . 

leaving  any  gaps.  Another  advantage 
of  this  ring  over  the  usual  piston-ring 
types  is  that  sharp  points  and  weak 
places  that  may  break  off  and  scar  the 
cylinder  are  eliminated.  Recently  a 
large  Holt  tractor  equipped  with  this 
piston  ring  was  operated  24  hours  a 
day  for  32  days.  When  it  was  over- 

hauled the  rings  were  found  to  be  in 

perfect  order. 

More  than  a  score  of  aircraft  types 
were  exhibited  at  the  Aeronautical  Ex- 

position held  in  New  York,  Mar.  1  to 
15.  Although  the  exhibits  were  for  the 
most  part  essentially  warlike  in  charac- 

ter, there  were  indications  that  the 
manufacturers  are  preparing  to  make 
strong  bids  for  commercial  orders  in 
the  very  near  future.  A  comparison 
of  this  show  with  the  previous  one 
brought  out  marked  contrasts  both  in 
the  developments  which  have  taken 
place  in  motor  and  construction  de- 

tails and  in  the  purpose  back  of  the  re- 
spective exhibitions.  The  first  one  was 

an  endeavor  to  stimulate  our  prepara- 
tions for  war  in  the  air  while  the  pres- 

ent one  is  an  attempt,  and  apparently 

a  successful  one,  to  interest  the  pub- 
lic in  the  peaceful  possibilities  of  both 

heavier-  and  lighter-than-air  machines. 
Close  inspection  of  the  planes  brings 
out  the  fact  that  the  use  of  standardized 
parts  and  fittings  is  growing  with  a 

speed  that  augurs  well  for  the  reduc- 
tion of  prices  to  a  point  within  reach 

of  the  pocketbooks  of  others  besides 
millionaires.  Details  of  construction 
which  indicate  the  opening  of  new  fields 
for  the  machinery  manufacturer  include 
the  large  use  of  ply  woods  for  which 
special  machines  must  be  developed, 
all  steel  wing  construction  the  possibili- 

ties of  which  have  hardly  been  realized, 
improvements  in  metal  fittings  which 
make  them  better  suited  to  quantity 

production  operations,  and  the  introduc- 
tion of  balsa  wood  which  has  half  the 

strength  of  spruce  although  it  is  ex- 
tremely light.  One  manufacturer  of 

large  planes  is  using  3  per  cent,  chrome 
nickel  steel  for  his  fittings  and  sockets, 
and  other  examples  of  the  use  of  the 
finest  materials  and  the  best  workman- 

ship are  numerous.  There  are  several 
different  planes  at  the  show  with  an 
official  performance  of  better  than  160 
m.p.h.  and  with  almost  unbelievable 
rates  of  climb.  In  these  machines  the 
high  development  of  streamline  design 
and  the  location  of  the  radiators  either 
in  the  center  section  of  the  upper  wing 
or  alongside  the  fuselage  are  significant 
features.  Better  design  of  landing 
gears  is  evident  in  many  cases.  The 
Army  and  Navy  exhibits  were  very 
complete  and  held  the  crowds,  while  the 
model  exhibits  of  the  Curtiss  Com- 

pany's research  department  and  the 
instruments  and  scientific  apparatus 
shown  by  the  National  Advisory  Com- 

mittee for  Aeronautics  attracted  the 
technical  men.  The  development  of 
radio-communication,  gunnery  and  gun- 

nery training,  and  aerial  photography 
were  shown  by  the  Army,  and  a  small 
gage  testing  apparatus  exhibit  and  a 
flock  of  carrier  pigeons  formed  part 
of  the  Navy  side-show.  Foreign  mak- 

ers were  represented  and  also  the 
makers  of  spherical,  kite  and  dirigible 
balloons.  Engines  exhibited  ran  from 
the  two,  three  and  four  cylinder  air- 
cooled  models  not  much  larger  than 
motor-cycle  motors  through  a  wide 
range  of  sizes  up  to  an  850-hp.  model 
with  16  cylinders.  Lightness  of  weight 
for  the  power  developed  and  excel- 

lent materials  and  workmanship  distin- 
guished the  larger  ones  which  had  been 

designed  purely  for  war  conditions. 
The  general  feeling  except  among  some 
of  the  engine  makers  was  one  of  opti- 

mism which  bids  well  for  a  bright 

future  for  the  airplane  as  a  rapid  con- 
veyance for  commercial  purposes  as 

well  as  that  of  pleasure. 
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Sparks   from  fhe 
Polish  Engineers  Organize 

To  Assist  Trade 
Will  Give   All  Possible   Information 

American  Business  Men  as  to 
Polish  Markets 

to 

Of  all  the  so-called  new  countries  in 
the  peace  conference,  the  most  neg- 

lected, the  least  heard  of,  and  the  coun- 
try which  suffered  most  from  German 

and  Russian  cruelty,  is  Poland.  We  all 
know  about  devastated  Belgium  but  for- 

get entirely  that  retreating  German 
armies  robbed  Poland  even  of  telegraph 
wires  and  left  behind  but  50  locomotives 
in  a  country  of  21,000,000  inhabitants. 

In  spite  of  the  cruelty  of  the  three 
barbaric  governments  which  ruled  Po- 

land before  the  great  war,  it 
was  a  good  country  to  live  in 
and  offered  good  opportunities 
for  the  enterprising  manufac- 

turer. Its  geographical  loca- 
tion makes  it  the  unloading  cen- 

ter of  the  east  European  com- 
merce. It  is  very  rich  in  min- 

eral resources,  having  plenty 
of  coal,  iron,  copper  and  silver, 
and  an  ample  supply  of  skilled 
labor  to  draw  upon.  Poland, 
before  the  outbreak  of  the  war, 
was  developing  its  manufactur- 

ing facilities  and  was  supplying 
eastern  Europe  with  the  prod- 

ucts of  its   manufacture. 
This  country,  now  free  is 

showing  a  wonderful  spirit  of 
organization  contrary  to  all  ex- 

pectations of  her  short-sighted 
enemies.  The  new  government 
is  fairly  conservative  to  insure 
its  stability,  but  progressive 
enough  to  satisfy  the  radical 
elements,  and  is  gaining  strength 
every  day.  She  will  soon  need 
help  to  put  her  industries  in 
shape,  to  give  the  farmer  his 
tools,  to  give  the  laboring  classes 
work,  and  as  any  dealings  with 
her  nearest  neighbor  are  out 
of  the  question  for  years  to 
come,  it  is  timely  and  impera- 

tive to  create  a  close  commercial 
intercourse  with  the  U.  S.  A. 

The  Society  of  Polish  Engi- 
neers and  Business  Men  re- 
cently organized  with  headquarters 

at  the  Engineering  Societies  Build- 
ing, New  York,  and  having  among 

its  members  many  men  favorably 
known  to  American  manufacturers, 
is  working  hand-in-hand  with  the 
present  Polish  government  to  create 
and  facilitate  such  intercourse.  A  spe- 

cially appointed  committee  collects  such 
material  and  data  as  catalogs,  descrip- 

tions and  models  of  American  products. 
These  will  be  placed  at  the  disposal  of 
buyers  from  Poland  and  will  inform 
the    manufacturers    in    Pbland    as    to 

prices,  possible  deliveries,  best  sources 
of  supply  and  the  like. 

The  society  will  gladly  give  all  pos- 
sible information  to  American  busi- 

ness men  as  to  Polish  markets  and  .sell- 
ing possibilities.  It  is  expected  that 

this  young  institution  will  do  its  share 
in  the  great  work  of  reconstruction  of 
Poland  and  at  the  same  time  prove  very 
useful  to  the  business  man  and  manu- 

facturer of  the  country. 

Kansas  City  Tractor  Show 
At  the  Fourth  Annual  Tractor  Show 

held  in  Kansas  City,  Mo.,  Feb.  24  to 
Mar.  1,  about  70  tractor  manufacturers, 
nearly  40  manufacturers  of  tractor- 
tractors  shown  for  the  first  time  and 
drawn  tools  and  tractor-driven  machin- 

When  Fellers  Needs  Friends 

ReprinUd  fi-om  Sew  York  Tribune 

ery  and  more  than  220  makers  of  trac- 
tor parts  and  equipment  had  exhibits 

in  the  temporary  building  erected  for 
this  purpose,  containing  110,000  sq.ft. 
The  main  interest  of  the  show  was  cen- 

tered around  the  many  new  models  of 
tractors  shown  for  the  first  time  and 
there  were  few  tractors  that  did  not 
have  at  least  one.  new  feature  or  im- 

provement since  last  year.  The  show 
^as  characterized  by  the  refinements 
of  tractor  design  such  as  the  inclosing 
of  all  running  parts,  proper  lubrication 
and  the  installation  of  bearings. 

The  Betts  Machine  Co.,  Rochester, 
N.  Y.,  has  recently  opened  branch  of- 

fices at  50  Church  St.,  New  York,  with 
F.  C.  Severin  in  charge  and  also  at  549 
Washington  Boulevard,  Chicago,  in 
charge  of  A.  W.  Van  Buren. 

The  Aborn  Steel  Co.  has  opened  an 
ofiice  and  warehouse  in  Boston.  Mass. 
This  branch  will  be  in  charge  of  R.  H. 
Smith  as  district  manager.  Mr.  Smith 
was  formerly  with  the  Colonial  Steel 
Co.  and  the  Brown  Wales  Co. 

The  American  Standard  Metal  Prod- 
ucts Co.,  formerly  the  American  Muni- 

tion Co.  of  Bordentown  and 
Paulsboro,  N.  J.,  has  removed 
the  machine  and  stock  of  the 
Bordentown  plant  to  Paulsboro 
where  it  will  continue  to  do 
business. 

The  Sullivan  Machinery  Co., 

Chicago,  111.,  has  established  a 
branch  office  and  warehouse  at 
Edificio  Oliver,  No.  3,  Mexico 

City,  Mexico.  Joseph  F.  Ben- 
nett for  a  number  of  years,  sales 

engineer  in  Mexico,  associated 
with  the  El  Paso  branch  of 
this  company,  has  been  placed  in 
charge  of  the  Mexico  City  office. 

The  International  Oxygen  Co., 

Newark,  N.  J.,  has  opened  of- 
fices in  the  First  National  Bank 

Building,  Pittsburgh,  Penn.,  in 
charge  of  R.  A.  Cornwall.  Philip 
Wesley,  whom  Mr.  Cornwall 
succeeds,  has  been  placed  at  the 
head  of  the  Chicago  sales  office 

in  the  Railway  Exchange  Build- 
ing. 

Moltrup    Steel    Products    Co., 
Beaver    Falls,    Penn.,    manufac- 

turers of  cold-drawn-steel  shaft- 
ing   and     screw    steel,    finished 

machine     keys,     finished     steel 
plates  and  other  steel  specialties, 
announces    the    opening    of    its 

eastern  branch  office,  Woolwoi'th 
Building,  New  York.  The  agency 
is  in  charge  of  J.  J.  Callahan. 

The   Chicago   Pneumatic   Tool 
Co.  has  moved  its  Detroit  office  from  236 
Hancock  Ave.  to  502  Farwell  Building, 
Detroit,  Mich. 

The  W.  A.  Jones  Foundry  and  Ma- 
chine Co.,  Chicago,  111.,  manufacturers 

of  power  transmission  apparatus, 
special  foundry  and  machine  work,  and 
also  the  Jones  spur  gear  speed  reducer, 
has  opened  an  eastern  office  at  30 
Church  St.,  New  York,  under  the  di- 

rection of  Lemuel  C.  Bigelow,  who  for 

a  number  of  years  held  a  similar  posi- 
tion with  the  Morse  Chain  Co.,  Ithaca, 

New  York. 
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Grant  J.  Woolston,  formerly  of  the 
Fulton  Steel  Corporation  is  now  asso- 

ciated with  the  Aborn  Steel  Co.,  22 
Clarke   St.,    New   York. 
Thomas  Price,  who  has  been  with 

the  Midvale  Steel  Co.,  for  over  20  years, 
is  now  with  the  Aborn  Steel  Co.,  Inc., 
at  22  Clarke  St.,  New  York. 

Nelson  B.  Gatch  wa.s  recently  made 
district  manager  of  sales  for  the  Chi- 

cago Pneumatic  Tool   Co.,  Minn.,  with 

Edward  N.  Hay,  recently  discharged 
from  his  commission  of  Captain  of  Ord- 

nance, U.  S.  Army,  has  joined  the 
Robert  T.  Pollock  Co.,  68  Devonshire 
St.,  Boston,  Mass.  He  comes  to  this 
company  after  a  thorough  study  of  the 
latest  manufacturing  processes  and 
methods  of  organization  of  some  of  the 
best  known  concerns  in  France,  Eng- 

land and  Scotland. 

Calvert  Townley,  assistant  to  the 
president  of  the  Westinghouse  Electric 
and  Manufacturing  Co.,  at  the  annual 
meeting  of  the  Engineering  Council, 
held  Feb.  20,  was  reappointed  chair- 

man of  the  Water  Conservation  Com- 
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offices  at  301  Metropolitan  Bank  Build- 
ing. 

J.  K.  Haigh  has  recently  been  ap- 
pointed assistant  district  manager  of 

sales  for  the  Chicago  Pneumatic  Tool 
Co.  at  the  San  Francisco  office,  175 
First  St. 

E.  W.  Snyder,  for  many  years  with 
J.  B.  Sipe  &  Co.,  is  now  with  the  Hilo 
Varnish  Corporation,  Brooklyn,  N.  Y. 
He  will  make  his  headquarters  in  Pitts- 

burgh and  serve  the  trade  in  western 
Pennsylvania,  eastern  Ohio  and  north- 
em  West  Virginia. 

F.  J.  Henderick,  formerly  chief  en- 
gineer of  the  Davenport  Manufacturing- 

Co.,  Davenport,  Iowa,  which  during  the 
war  was  engaged  in  making  240-mm. 
howitzers  and  the  Blackhawk  aeroplane 
for  the  Curtiss  company,  has  joined  the 
engineering  department  of  the  Hart- 
Parr  Co.,  Charles  City,  Iowa. 

Reprlnled  fruiii  Graphite 

mittee  for  one  year.  He  was  also  made 
a  member  of  the  Reconstruction  Com- 

mittee for  the  year  terminating  Feb- 
ruary, 1920. 

Chester  Mott  has  been  appointed 
manager  of  the  Denver,  Colo.,  branch 
of  the  Sullivan  Machinery  Co.,  Chicago, 
111.,  succeeding  Wallace  T.  Roberts, 
recently  resigned.  Mr.  Mott  has  been 
associated  with  this  company  for  sev- 

eral years  past  in  the  capacity  of  sales 
engineer  at  its  Spokane,  Wash.,  office. 

Samuel  Aronson,  formerly  a  mem- 
ber of  the  editorial  staff  of  the  Ameri- 
can Machinist,  and  for  the  past  two 

years  secretary  and  sales  manager  of 
the  Presto  Machine  Works,  Inc.,  has 
acquired  an  interest  in  the  newly  or- 

ganized Presto  Phono  Parts  Corpora- 
tion, 124  Pearl  St.,  Brooklyn,  N.  Y., 

of  which  he  has  been  elected  presi- 
dent. The  two  corporations  have  been 

merged  for  manufacturing  purposes. 

The  British  Machine-Tool 
Situation 

Preparations    Being    Made    for   Exhibi- 
tions Next  Year — Good  Prices  Ob- 

tained for  Used  Machine  Tools 

The  Machine  Tool  Association  has 
been  postponing  its  proposed  exhibition 
from  time  to  time  during  the  war,  and, 
while  it  has  not  as  yet  settled  on  a 
definite  date,  there  seems  to  be  indi- 

cations that  an  attempt  will  be  made 
to  hold  it  this  year.  Whether  the  place 
of  exhibition  will  be  in  London  or  not 
does  not  seem  to  have  been  settled. 
The  municipal  authorities  of  Glasgow, 
however,  have  apparently  decided  to 
hold  an  engineering  exhibition  during 
the  spring  of  1920,  and  this  will  in- 

clude machine  tools  appropriate  to  the 
industries  of  that  locality. 

The  postponement,  if  not  abandon- 
ment, of  several  promising  engineering 

plans,  has  increased  the  amount  of  un- 
employment in  the  vicinity  of  Glasgow. 

It  is  quite  probable,  however,  that  as 
soon  as  the  present  uncertainty  can  be 
relieved  to  some  extent,  considerable 
improvement  will  be  made  in  many  of 
the  plants  of  various  kinds  in  this 
neighborhood. 

Glasgow  University  Gets  $15,000 

The  Glasgow  University  has  received 
about  $15,000  for  the  founding  of  a 
lectureship  on  engineering  production, 
which  is  to  embrace  the  study  of  ma- 

chine tools,  the  art  of  cutting  metals, 
and  the  method  of  production.  This 
is  the  gift  of  Mrs.  Todd  Loudon,  and  a 
similar  sum  is  to  come  from  the  estate 
of  her  late  husband.  Whether  this  will 
include  the  installation  of  actual  ma- 

chine tools  or  not  is  not  stated. 
The  shipbuilding  trade  of  the  Clyde 

is  reported  to  be  busy  and  a  new  con- 
cern known  as  the  Greenock  Dockyard 

Co.,  Ltd.,  with  a  capital  of  about  $500,- 
000,  has  been  formed  to  build  and  re- 

pair ships  at  Greenock  and  Grange- 
mouth. W.  Beardmore  &  Co.,  Ltd.,  is 

beginning  to  manufacture  locomotives 
at  Clydebank.  Other  locomotive  build- 

ers and  all  the  makers  of  motor  vehi- 
cles in  this  vicinity  are  full  of  orders, 

and  some  interesting  new  models  are 
soon  to  appear. 

Machine-tool  builders  are  also  in  full 
operation,  including  machines  for  ship- 

yards, and  also  jigs,  fixtures,  gages,  and 
special  tools.  Even  standard  lathes 
and  gear-cutting  machinery  are  in  good 
demand,  as  well  as  makers  of  motor- 
tiuck  transmission. 

The  Manchester  district  is  to  a  cer- 
tain extent  marking  time,  although, 

after  allowing  for  canceled  and  modi- 
fied orders  on  both  government  and 

private  work,  many  orders  for  machine 
tools  still  remain  on  the  books.     There 



624 AMERICAN     MACHINIST Vol.  50,  No.  13 

is  also  a  fair  inquiry  for  machine  tools 
from  concerns  which  are  readjusting 
themselves  from  war-time  to  peace 

products.  There  is  a  noticeable  in- 
terest in  appliances  for  handling  ma- 

terial in  and  around  the  shops. 

Smith  and  Coventry,  Ltd.,  are  build- 
ing high-speed  planing  and  powerful 

vertical  milling  machines,  as  well  as 
lathes  for  relieving  milling  cutters.  J. 
Spencer  &  Co.,  Ltd.,  Hollinwood,  is 
busy  with  vertical  drilling  machines, 

especially  for  army  transport  repairs. 
They  are  also  building  other  machines 
for  this  work.  Dronsfield  Bros.,  Ltd., 
are  again  building  textile  machinery 
and  accessories  and  report  an  insistent 
demand  from  textile  mills  in  both 
France  and  Belgium. 

Conditions  Around  Birmingham 

Conditions  in  and  around  Birming- 
ham are  gradually  improving.  One  of 

the  drawbacks  is  the  difficulty  of  shop 
managers  in  accurately  estimating  the 
cost  of  their  product  as  well  as  fore- 

casting delivery  dates  which  can  be  met. 
This  is,  of  course,  due  to  nearly  every- 

thing being  more  or  less  indefinite,  and 
the  fact  that  the  prospective  buyer  is 
not  disposed  to  accept  unlimited  risks 
in  either  case.  A  rise  in  the  price  of 
iron  and  steel  is  looked  for.  In  the 
iron  and  steel  field,  at  least,  it  is  re- 

ported that  in  spite  of  the  rapid  re- 
lease of  men  from  the  army,  the  labor 

supply  continues  inadequate  to  balance 
the  reduction  of  working  hours.  This 
does  not  seem  to  agree  with  the  ex- 

perience of  machine  builders,  and  may 
be  partially  due  to  the  iact  that  the 
iron  and  steel  industry,  as  carried  on, 
is  not  an  attractive  occupation,  and  is 
in  most  cases  only  taken  up  when  the 
man  fails  to  secure  satisfactory  em- 

ployment elsewhere. 
Much  repair  work  is  being  done  in 

the  readjusting  of  manufacturing 
plants  to  their  old-time  or  at  least  to 
peace  products  of  some  kind.  This  is 
making  an  active  demand  for  some 
lines  of  machine  tools.  Some  of  this 
demand  is  quite  sure  to  be  satisfied 
by  the  second-hand  machinery  which  is 
being  released  by  the  demobilization  of 
the  national  factories,  and,  while  some 
of  the  special  machines  are  of  little 
value,  there  are  many  which  can  be 
used  on  regular  products. 

Auction  Prices  of  Machinery 

It  is  stated  by  the  auctioneers  of  the 
National  Shell  Factory  at  Washwood 
Heath,  that  some  of  the  machinery 
there  sold  for  more  than  its  cost,  this 
being  notably  true  in  the  case  of  elec- 

tric motors  and  time-recording  ma- 
chines. Radial  drilling  machines  sold 

for  $1800,  a  150-ton  hydraulic  press 
brought  $850,  and  a  double-sided  power 
press  $2500.  In  the  toolroom  equip- 

ment a  14-in.  lathe  sold  for  $800,  an 
18-in.  lathe  for  $1500,  and  a  25-in.  lathe 
for  about  the  same  price.  A  Cincin- 

nati milling  machine  brought  $1500,  an 
unnamed  vertical  milling  machine, 
$1100,  and  a  14-in.  shaping  machine, 
$850,  while  turret  lathes  of  all  kinds 
were  in  great  demand. 

London,  Mar.  17,  1919. 

British  National  Shell  Factories 
Being  Sold 

Advertisements  are  appearing  in  the 
British  daily  papers  with  regard  to  the 
disposal  of  British  shell  factories  and 
their  equipment.  One  of  these  refers 
to  the  National  Shell  Factory  at  Grims- 

by, in  which  the  plant  and  machinery 
are  being  sold  at  auction  by  direction 
of  the  Disposal  Board.  The  equipment 
includes  80  lathes,  six  8-in.  bar  cutters, 
5  thread  milling  machines,  and  various 
items  of  electric  motors,  shafting,  pul- 

leys, hangers,  chucks,  gages,  grinding 
wheels  and  the  like. 

The  National  Ordnance  Factory  at 
Armley-Road,  Leeds,  is  also  advertised 
for  sale.  The  equipment  comprises 
some  189  single-purpose  lathes,  26  bor- 

ing machines,  7  horizontal  milling  ma- 
chines, 16  drilling  machines,  30  grind- 

ing machines  of  various  types,  9  tur- 
ret lathes,  12  cutting-off  machines,  and 

other  equipment  in  proportion. 
The  National  Shell  Factory  at  Barns - 

ley  is  advertised  together  with  76  tur- 
ret and  single-purpose  lathes,  varying 

from  12  to  25  in.  swing,  7  radial  and 
sensitive  drilling  machines,  5  thread 
milling  machines,  7  bar-cutting  ma- 

chines, 2  milling  machines,  6  grinders,  1 
slotting  machine.  At  this  plant  one  item 
of  stores  includes  3  tons  and  17  cwt.  of 

high-speed  steel. 

A  firm  in  Italy  desires  to  represent 
manufacturers  of  metal-worklng  machines, 
woodworking  machines,  hand  tools,  motors 
and  implements  for  motorboats  and  air- crafts,  and  other  industrial  supplies.  No. 
28628. 

Clarence  W.  Hobbs,  former  presi- 
dent of  the  Hobbs  Manufacturing  Co., 

died  of  heart  disease  at  his  home  in 
Worcester,  Mass.,  Feb.  20,  1919,  at  the 
age  of  67  years. 

F.  A.  Falkenbach,  sales  manager 
of  the  Modern  Tool  Die  and  Machine 
Co.,  Columbus,  Ohio,  died  on  Mar.  14, 
1919,  at  Youngstown,  Ohio. 

KXPORT     OPPORTUNITIES 

The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Com.merce. 
Waslilneton,  D.  C,  has  Inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
An.T  information  desired  regarding  these 
opportunities  can  be  secured  from  tlie 
above  address  by  referring  to  the  number 
following  each  item. 

A  man  in  France  desires  to  secure  an 
agency  for  the  sale  of  machine  tools,  tools, 
hardware,  belts,  oils,  greases.  Correspond- 

ence should  be  in  PYench.  Reference. 
No.   28,729. 
A  man  in  England  desires  to  purchase 

and  also  to  secure  the  exclusive  agency 
for  the  sale  of  bright  steel  pins,  milled  both 
ends,  in  quantities  of  2  cwt.,  %  in.  x  14 
gage;  4  cwt.,  §  in.  x  14  gage;  and  2  cwt., 
g  in.  X  17  gage.  References.  No.  28,725. 
An  engineer  in  France  desires  to  secure 

a  general  agency  for  the  sale  of  pneumatic 
hammers  and  woodworking  machines. 
Correspondence  should  be  in  French. 
Reference.     No.  28,689. 
A  commercial  agent  in  France  desires 

to  secure  an  agency  for  the  sale  of  ma- 
chines, machine  tools,  steel,  and  motors. 

Correspondence  should  be  in  French.  Ref- erence.     No.    28,709. 
A  man  in  France  desires  to  secure  an 

agency  for  the  sale  of  motor  cars,  electrical 
appliances  and  supplies,  hardware,  tools, 
machinery  for  contractor's  plant,  carriage, hardware,  etc.  Correspondence  may  be  in 
English.      References.      No.    28,670. 

A  company  in  Norway  desires  to  secure 
an  agency  for  the  sale  of  wrought  iron, 
T-irons,  channel  iron,  rails,  plates  for  ship- 

building, etc..  and  iron  and  steel.  Payment 
against  documents  in  New  York.  Refer- ence.     No.   28,666. 

A  firm  in  Norway  desires  to  secure  an 
agency  for  the  sale  of  electrical  materials, 
such  as  cable,  wire  and  accessories,  and 
Insulating  materials :  woodworking,  metal, 
and  ironworking  machinery  and  tools ; 
concrete-making  machinery  (molds,  mixers, 
etc.)  ;  belting,  packings,  hose,  etc.  ;  raw 
materials,  as  carborundum,  corundum, 

emery ;  oils,  greases,  wax,  paraffin,  var- 
nishes ;  bookbindery  machines ;  and  engi- 

neering and  building  equipment.  Cor- 
respondence may  be  In  EngUsn.  Refer- ences.     No.    28656 

American  Association  of  Engineers.  An- 
nual meeting  has  been  scheduled  for  May 13  at  Chicago. 

American  Society,  of  Mechanical  Engi- neers. Spring  meeting  to  be  held  at  Hotel 
Statler,  Detroit.  Mich.,  June  16-19.  1919. 
Secretary,  Calvin  Rice,  29  West  39th  St., New   York   City. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
"Wednesday  of  each  month.  Young's  HoteL Donald  H.  C.  Tullook,  Jr.,  secretary.  Room 
41,   166   Devonshire   St..   Boston,    Mass. 
Engineers'  Club  of  Philadelphia  will 

hold  its  regular  meeting  at  Witherspoon 
Hall,  Tuesday  evening,  April  15,  1919. 
Announcement  has  been  made  of  a  special 
meeting  on  Apr.  23,  at  which  Arthur  J. 
Baldwin,  vice  president  of  the  McGraw- Hill   Co.,   Inc.,   will   speak. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building.  Pitts- 

burgh,   Penn. 
National  Foreign  Trade  Council.  Annual 

meeting  at  Chicago,  Apr.  24-26.  O.  K. 
Davis,  secretary,  1  Hanover  Square,  New York. 

National  Machine  Tool  Builders'  Asso- ciation. Spring  convention  to  be  held  al 
Atlantic  City,  N.  J.,  May  12  and  13.  with 
headquarters  at  Hotel  Traymore.  C.  Wood 
Walter,    Cincinnati,    Ohio,    secretary. 

National  Metal  Trades'  Association  will hold  its  21st  annual  convention  at  the 
Hotel  Astor.  New   York,   .\pr.   23   and   24. 

New  England  Foundrymen's  Association. Regular  meeting,  second  Wednesday  of 
each  month.  Exchange  Club,  Boston,  Mass. 
Fred  F.  StockweU,  205  Broadway,  Cam- 
bridgeport.  Mass. 
New  Jersey  Foundrymen's  Association. 

Regular  meeting,  Apr.  2.  An  illustrated 
lecture  on  sand-blast  equipment,  to  be  given 
by  H.  D.  Gates  of  the  Pangborn  Corpora- tion, Hagerstown,   Md. 

Philadelphia  Foundrymen's  Association. 
Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club.  Philadelphia,  Penn.. 
Howard  Evans,  secretary,  Pier  45,  North 
Philadelphia,    Penn. 

Providence  Engineering  Society.  Monthly 
meeting  fourth  Wednesday  of  each  month. 
A.  E  Thornley.  corresponding  secretary. 
P.  O.  Box  796.     Providence,  R.  I. 

Rochester  Society  of  Technical  Drafts- men. Monthly  meeting,  last  Thursday.  O. 
L.  Angevine.  Jr.,  secretary,  857  Genesee 
St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- day. Philip  Frankel,  secretary.  310  New 
England  Building.  Cleveland,  Ohio. 

Technical  League  of  America.  Regttlar 
meeting,  second  Friday  of  each  month. 
Oscar  S.  Teale,  secretary,  240  Broadway, 
New  York. 

United  States  Chamber  of  Commerce. 
Annual  convention  to  be  held  at  St.  Louis, 
Apr.  28,  29  and  30. 

Western  Society  of  Engineers,  Chicago. 
Ill  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
Julv  and  August.  Edgar  S.  Nethercut,  sec- 
letary,  1735  Monadnock  Block.  Chicago.  111. 
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Bortngr   Machines,   GaHoline-Kneine   Cylinder 
Defiance  Machine  Works,  Defiance,  Oliio 

"American    Machinist,"    March    6,    1919 

These  ai'e  sing*le-piii"pose  production 
machines  and  ai-e  very  similar  except in  size,  tlie  No.  7  machine  taking  36 
in.  between  liousings.  tiie  No.  8  ma- 

chine 48  in.  between  iioiisings  and  the 
No.  9  maciiine  60  in.  between  housings. 
Tlie  !iiaciiines  are  for  rough.  ■  semi- 
flnish  or  finish  boring  gas-engine  cyl- 

inders of  either  single  units  or  witli 
any  number  of  units  cast  en  bloc. 
The  drive  to  the  spintUe  is  transmitted 
from  a  three-step  cone  pulley  through 
steel  worms  and  bronze  worm  gears. 
The  spindles  are  made  of  hammered 
stock  and  each  one  is  suppoi'ted  by 
three  bronze  bearings.  The  boring 
tool  is  fitted  to  tlie  spindle  by  means 
of  a  tapered  shank  and  is  held  se- 

curely in  place  by  means  of  a  long 
bolt  passing  up  through  the  spindle 
to  the  top.  The  oiling  system  is  a 
particular   feature  of  the   machine. 

DrillinE   Mar'iine,    Mnltlple-Head,   Gans 
Barnes  Drill  Co.,  814  Chestnut  St.,  Rockford,  111. 

"American    Machinist,"    March   6,   1919 

A  26-in.  adjustable-head,  gang 
drilling  machine  of  the  four- 
spindle  type,  one  of  the  chief 
features  being  the  lateral  ad- 

justment, which  gives  a  spindle 
range  from  IS  in.  minimum  be- tween any  two  adjacent  spindles 
to  a  maximum  of  96  in.  between 
the  two  outside  spindles.  The 
first  spindle  at  the  left  next  to 
the  driving  pulley  is  fixed.  The 
machine  is  all-geared,  there  being 
eight  geared  speeds  and  eight 
geared  feeds  for  each  spindle  and 
all  are  independent  of  one  an- 

other. The  capacity  is  up  to  2  in. 
solid  drilling  in  steel  and  it  will 
bore  out  cast-iron  cylinders  up  to 
8  in.   in  diameter. 

Demagiietizer,  "BuUdogr" 
Electric  Brazing  and  Welding  Machine  Co.,  30  Church  St., 

York  City 

"American   Machinist,"   March   6,    1919 

The  purpose  of  this  machine  is 
to  demagnetize  cutters,  flat  tools, 
gages,  rings,  bearings,  etc.,  that 
have  been  magnetized  by  being 
placed  on  magnetic  chucks  or  by 
other  causes.  The  device  is  in- 

tended to  be  attached  to  the  or- 
dinary electric-light  circuit  and 

the  only  operation  necessary  to 
demagnetize  a  piece  of  work  is 
to  pass  it  over  or  between  the 
pole  pieces  as  shown  in  the  illus- 
tration. 

New Jersey  City,  N.  J. 
March    6.    1919 

Pnmps,  Lubricant,  "Little  Niagara" Hudson  Pump  Co.,  17  Merseles  St., 

"American   Machinist," 
At  present  made  in  two  sizes. 

No.  0  and  No.  1.  having  capac- 
ities of  ."il  and  11  gal.  per  min. 

respectively.  Tlie  idea  in  bring- 
ing forth  this  pump  was  to  pro- 

vide a  device  with  a  large  de- 
livery at  slow  speed  and  contain- 

ing no  parts  such  as  check  valves, 
springs,  gears,  sliding  blades,  etc. 
The  piston  is  made  from  a  single 
casting  liaving  two  openings,  one 
on  each  end,  these  being  larger 
than   the   suction   or   discharge    to 
eliminate  the  possibility  of  clogging.  The  piston  is  driven  by 
the  rotor,  and  the  ends  being  machined  at  an  angle  impart  a 
back-and -forth  motion  that  gives  the  pumping  action.  The  uniqjue 
feature  is  the  tact  that  the  flow  can  be  reversed  with  the  pulleys 
running  in  the  same  direction  by  simply  turning  the  heads  of  the 

pump  180  deg.  Size  0 — Capacity,  ,")J  gal.  per  min.  ;  pipe  size,  3 in.  :  size  of  puUev,  3i  in.  :  belt  width,  1  or  IX  in.  ;  weight  of  com- 
plete pump,  123  lb.  :  extreme  length,  81  in.  Size  1 — Capacity,  11  gal. 

per  min.  :  pipe  size.  1  in.  ;  pulley  size,  4  in.  ;  width  of  belt,  H  or 
li  in.;  weight  of  complete  pump,  23   lb.;  extreme  length,  lOi  in. 

Thread  Tool  Acce«i*ories 
Arrow  Tool  Co.,  209  Cannon  St.,  Bridgeport,  Conn. 

"American   Machinist,"    March   6,   1919 
Th!"ee  devices  for  the  accurate 

gi'inding  and  setting  of  threading 
tools.  At  A  Is  a  jig  for  grinding 
the  ordinary  form  of  tool  used 
in  the  P.  &  W.  holders.  With  the 
jig  resting  on  the  surface  a  one 
angular  face  of  the  tool  may  be 
ground,  and  turning  tlie  jig  to 
rest  on  surface  b  the  opposite 
angle  is  brought  into  position. 
Setting  the  Jig  on  surface  c  the 
tool  is  ready  to  be  ground  on  the 
top  to  the  correct  angle,  while 
resting  it  on  surface  d  enables 
the  operator  to  remove  the  apex 
of  the  angle  to  conform  to  the  U.  S.  standard  form  of  thread. 
The  width  of  the  flat  can  be  computed  from  micrometer  measure- 

ments taken  over  the  surface  d  and  the  apex.  At  B  is  a  setting 
gage  with  grooves  of  four  different  angles.  In  use  it  is  mounted 
on  a  mandrel,  as  shown,  and  placed  between  centers  in  the  lathe. 
Before  setting  the  threading  tool  to  gage  B  the  gage  C  is  used 
to  bring  the  top  of  the  tool  exactly  to  center. 

Backg  for  Short  Bar  Stork 
Kent   Machine  Co..   Kent,   Ohio 

"American   Machinist,"   March    t.3     liilli 

.\  three  arm  sectional  interlocking  unit 
complete  in  itself  for  the  storage  of  short 
lengths  of  stock.  l<;ach  unit  is  made  up 
of  a  number  of  interlockirg  sections  so 
that  any  number  of  arms  and  any  height 
of  unit  may  be  obtained.  The  base  is 
heavy  and  projects  out  beyond  the  longest 
arm,  thus  giving  stability  and  keeping  the 
center  of  gravity  of  the  load  within  the 
area  of  footing.  The  spacing  of  the  arms 
is  varied  by  using  interlocking  space  collars 
and  large  spaces  may  be  obtained  for  light 
bulky  material,  such  as  tubing.  All  arms 
and  spacing  collars  interlock,  and  with  the 
combination  of  adjustable  spacers  and  arm.* 
furnished,  practically  any  rack  size  can  be 
easily   secured. 

March   13,    1919 

Racks   for   Long   Bar   Stock 
Kent  Machine  Co..   Kent.  Ohio 

"American   Machinist, 
The  arms  are  made  in 

single  sectional  units 
which  may  be  spaced 
any  distance  apart  to 
accommodate  the  length 
of  stock  to  be  held. 
Each  unit  is  made  of  a 
number  of  interlocking 
.sections  so  that  any 
number  of  arms  and 
any  height  of  unit  may 
be  obtained.  The  base 
is  heavy  and  projects 
out  beyond  the  longest 
arm,  thus  keeping  the 
center  of  gravity  of  the  load  within  the  area  of  footing.  The 
base  is  provided  with  a  projection  at  the  outer  end  in  order 
that  it  may  be  used  for  holding  stock.  The  spacing  of  the  arms 
18  varied  by  using  interlocking  space  collars  and  large  spaces 
may  be  obtained  for  light  bulky  material,  such  as  tubing.  All 
arms  and  .spacing  collars  interlock  with  the  base  and  with  the 
combination  of  adjustable  spacers  and  arms  furnished,  practically 
any  rack  size  can  be  secured. 

Sine  Bar,  "Loway" A.  F.  Way  Co.,   Inc.,  Hartford,  Conn. 
"American   Machinist,"   March    13 

1919 

The  material  used  in  the  con- 
struction of  the  bar  is  all  heat 

treated.  The  two  rolls  on  which 
all  measurements  are  made  are 
inserted  in  two  right-angled  not- 

ches cut  in  the  side  of  the  sine  bar 
and  held  in  place  by  small 
coil  springs  passing  through  the 
sides  of  the  rolls  and  into  the 
sine  bar,  the  ends  being  held  by 
small  pins.  This  construction  is 
used  to  prevent  any  distortions 
and  to  keep  the  rolls  in  place  at 
all  times.  The  bar  is  provided 
with  three  holes,  by  which  it  can 
be  attached  to  an  angle  plate.  A  feature  of  the  outfit  is  the 
table  of  vertical  setting  constants,  which  gives  at  a  glance  the 
distance  the  high  end  of  the  bar  must  be  raised  in  order  to  give any  desired  angle,  this  distance  generally  being  secured  by  means 
of  size  blocks. 

PiUented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

One  Monti)  Ago 

$34.60 31  80 32  80 

36   15 
39.95 

PIG  IRON 
Current 

CINCINNATI 
No.  2  Southern     $34. 60 
Northern  Basic        31 .  80 
Southern  Ohio  No.  2        32.  80 

NEW  YORK,  Tidewater  delivery 
Penna.  2X       36.  15 
Southern  No.  2  (silieon  2.  25  to  2  75)       39.93 

BIRMINGHAM 
No.  2  Foundry        31.00 

PHILADELPHIA 
Eastern  Pa.  2X  (silicon  2.25  to  2.75)       33.35* 
Virginia  No.  2       35.  lOt 
Basic        33.90* 
Grey  Forge       33.90* Beasemer   

CHICAGO 
No.  2  Foundry  Local        31 .  00 
No.  2  Foundry  Southern        37 .  25 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley        31.00 
Basic        30.00 
Bessemer.       33. 60 

*  F.o.b.  furnace,     t  Delivered. 

31.00 

36  15* 

38  lot 

33.90* 

33.90* 
31.00 
37  25 

31  00 

30  00 
33  60 

STEEL  SHAPES — The  following  base  prices  per  1 00  lb.  are  for  structural 
shapes  3  in.  by  J  in.  and  larger,  and  plates  i  in.  and  heavier,  from  jobbers'  ware- 
bouses  at  the  cities  named: 

.   New  York   •     ̂ ~  Cleveland  ^  ^  Chicago  — , 
One       One                       One  One 

Current  Month    Year    Current     Year  Current      Year 
Ago        Ago                         Ago  Ago 

Structural  shapes      $4.07     $4.07     $4.20    $3.97     $4-4  04  $4.07       $4.20 
Soft  steel  bars        3  97       3.97       4.10       4  07       4-4  04  3.97         4.10 
Soft  steel  bar  shapes..      3.97       3.97       4.10       4.07        4  14  3  97         4  10 
.Soft  steel  bands        4.57       4.57       
Plates,  i  to  I  in.  thick     4  27       4.27       4.45       4  47*      4  39  4  27         4  45 

*  For  A-in.  plates  the  extra  is  30c.  per  100  lb. 

Q^l^   IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows; Current  One  Year  Ago 

Pittsburgh,  mill      $2.25  $3.50 
Warehouse,  New  York        4.17  4 .  70 
Warehouse,  Cleveland        3.  82  3.  98J 
Warehouse,  Chicago        410  4.10 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per  pound  from 
jobbers'  warehouse  at  the  cities  named: 

— —  New  York   .       Cleveland    --Chicago^ 

3c-3 
cSo  o£  oS<:  ox 

*No.  28  black        4.70  6.22  6  22  6.45 
*No.  26  black        4.60  6.12  6.12  6.35 
*Nos.  22and  24black.  .      4.55  6.07  6  07  6  30 
Nos.  18  and  20  black   .      4.50  6.02  6.02  6  25 
No.  16  blue  annealed...      4.10  5.37  5.37  5.65 
No.  14  blue  annealed.  .      4.00  5.27  5.27  5.55 
No.  10  blue  annealed   .      3.90  5.17  5.17  5  45 

*No.  28  galvanized        6  05  7.57  7.57  7  70 
•No.  26  galvanized        5.75  7  27  7.27  7  40 
No.  24  galvanized        5  60  7.12  7.12  7  25 
*  For  painted  corrugated  sheets  add  30c.  per  100  lb 

19  to  24  gages;  for  galvanized  corrugated  sheets  add  1: 

COLD  DRAWN  STEEL  SHAFTING— F™'"  warehouse  to  consumers 
requiring  at  least  1000  lb.  of  a  size  (smaller  Quantities  take  the  standard  extras)  the 
following  discounts  hold: 

Current         One  Year  Ago 

New  York    List  plus  9%       List  plus  10% 
Cleveland    List  plus  7%       List  plus  10% 
Chicago    Listplus9%       I.ist  plus  10% 

ORILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

New  York        35%  40% 
Cleveland        35%  40% 
Chicago    35%  40% 

SWEDISH  (NORWAY)  IRON— The  average  price  per   100  lb.,  in  ton 

os: OX 
o£  OX 

5.40 6.385 b  11  6.45 
5  30 6  285 6.12  6.35 
5.25 6.235 6.07  6.30 
5.20 6.185 6  02  6.25 
4  80 5.585 5.37  5  65 
4  70 5  485 5  27  5  55 
4  60 5  385 5.17  5  45 

6.75 
7.635 7.57  7  70 

6  45 7  335 7.27  7  40 6.30 7   185 7.12  7  25 

.  for  2. to  28  gage;   25c.  for 5c-.,  all 

gage.s. 

Mew  York   
Cleveland   
Chicago   

In  coils  an  advance  of  50c.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  1 5c.  per  lb. 

Current 
One  Year  Ago 

$25  50-30 $15  00 20  00 15  00 
16  50 15  00 

WELDING   MATERIAL   (SWEDISH^-Prwea  are  as  follows  in  cenu per  pound  f.o.b.  New  York,  in  1001b,  lots  and  over: 
Cast-iron  Welding  Rods 

A  by  12  in.  long    14  00 
1  by  19  in.  I6ng    12  00 
i  by  19  in.  long    10  00 
i  by  2 1  in.  long      1 0  00 

Welding  Wire 
L"8,*AanM.10 

No.'ii,  ,...■ 

A,  No.  14  and  A 
No.  18   
No.  20   

25  50  to  33  00 

Domestic  20c.  for  jV.  1 5c.  for  \  to  A- 

Special  Welding  Wire,  Coated 
;  33.00 
A        30.00 
A      38.00 

MISCELLANEOUS  STEEL— The    following    quotations    in  cents   per 
pound  arc  from  warehouse  at  the  places  named: 

New  York  Cleveland  Chicago 
Current  Current  Current 

Openiiearth  spring  steel  (heavy)        7.50  8. 00  750 
Spring  steel  (light)      10.00  1125  1175 
Coppered  bessemer  rods        8.00  8.00  7  07 
Hoop  steel             4  57  4.75  4  77 
Cold-rolled  strip  steel                8  02  8.25  8.57 
Floor  plates           6.27  6  00  6.25 

PIPE — The    following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh:  basins 
card  of  National  Tube  Co.  for  .steel  pipe,  Cardry  X.  M.  Byer's  Co.  for  iron,  both 
dated  Jan.  1,  1919. 

BUTT  WELD 

Steel Inches  Black 

I.  l.andl      47% 
5      51% 
i  to3      54% 

Galvanized 

20J% 

36i% 40i  % 

LAP 

Inches 

;  to  li   

Iron 
Black 

36% 

2      47% 

2J  to  6      50% 
BUTT  WELD 

i.  1  and  i      43% 
S     48% 
5  to  M      52% 

LAP  WELD, 
2      45% 
2i  to  4     48% 
4!  to  6      47% 

34i' 
375' 

WELD 

2.      29% 

2J  to6      31% 

EXTRA  STRONG  PLAIN  ENDS 

25!  %  ;  to  I  i      36% 

35i% 39J% 

EXTRA  STRONG  PLAIN  ENDS 

33!%             2  30% 
2J  to  4      32% 

Galvanized 

20% 

15% 
18% 

36i 

35!% 

4| 

to  4 

to  6 

Stock  disccunts  in  cities  named  are  as  follows: 

31% 

21% 

17% 20% 19% 

—New  York—  —Cleveland- 
Gal-  Gal- 

Black   vanized  Black  vanized 

43%       27%  43%       26% 
38%       23%  39%       23% 

Malleable  fittings.    Class  B  and  C,  from  New  York  stock  sell  at  list  -f  121% 
Cast  iron,  standard  sizes,  10%  off. 

to  3  in.  steel  butt  welded. . 
to  6  in.  steel  lap  welded.  . 

. —  Chicago  — . 

Gal- 

Black       vanized 
44.9%       29  9% 
40.9%       26.9% 

METALS 

MISCELLANEOUS  METALS— Present  and  past  New  York  quotations in  cents  per  pound,  in  carload  lots: 
Cur-  One  One  Year 
rent  Month  Ago  Ago 

Copper,  electrolytic        15.00  17.00  23  50 
Tin  in  5-ton  lots        72.50  72  50  85  00 
Lead         5.25  5  10  7.75 
Spelter         6.47J  6.85  7.75 

ST.  LOUIS 

Lead          5  00  4.80  710 
Spelter    6   125  6  50  7  75 

.\t  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton  or 
more: 

.   New  York   .     —Cleveland—         — Chicago  — 

o£      o«-.<    ox      u  £      ox     Ci  C     zx 
Copper  sheets,  base..  22.50  24  50-27  31.50-33  24  50  32  50  28  50  36.00 
Copper  wire  (carload 

lots)    23.0025  00-28  32.00  23.00  28  50  22  00  33  50 
Brasssheets    18  7523.75-28  30.75  25.00  32  00  23  50  3'  JO 
Brass  pipe    28  00  34  00*37  36.50  33.00  38.00  30  00  38.00 
Solder  (half  and  halO 

(caselots)    46.503800-41  62.00  41.50  48.50  39  00  40.00 

Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  oz.  and  heavier, 
add  1c. ;  polished  takes  Ic.  per  sq.ft.  extra  for  20-iu.  widths  and  under;  over 
20 in.,  2c. 

BRASS  RODS— The  following  quotations  are  for  large  lots,  mUl  ICO  lb.  and 
over,  warehouse:  25%  to  be  added  to  mill  prices  for  extras:  50%  to  be  added  to 
warehouse  price  for  extras: Current  One  Year  .\go 

Mill        $18  00  $25.25 
New  York          19  50  26  25 
Cleveland         24.00  30.00 
Chicago         28.00  35.00 
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By  H.  L.  van  KEUREN 

Chief  of  Gage  Section,  Bureau  of  Standards,  Washington,  D.  C. 

Here  is  the  first  published  account  of  the  manufacture  of 

precision-gage  blocks  at  the  U.  S.  Bureau  of  Standards. 
This  process  up  to  now  has  been  considered  a  military 
secret.  Gage  blocks  are  being  produced  at  the  bureau 
with  an  accuracy  limit  of  a  few  millionths  of  an  inch. 

\ 

OF 
 PARTI
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flat  end  gages  which  permit 
 
their  being  wrung 
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When  it  is  considered  that  these  gages  are  being 
produced  to  within  five-millionths  of  an  inch  (0.000005 
in.)  for  length,  flatness  and  parallelism  of  end  surfaces, 
and  that  the  development  of  the  process  of  their  com- 

mercial manufacture  has  taken  place  in  a  period  of 
about  six  months,  the  achievements  represented  in  the 

FIG.  1. 

development  of  the 
manufacturing  proc- 

ess will  be  realized. 
In  the  Hoke  gages 
manufactured  at  the 
Bureau  of  Standards, 
the  unit  of  measure 
has  been  one-millionth 
of  an  inch  (0.000001 

in.).  While  it  is  com- 
paratively easy  to 

produce  blocks  the 
surfaces  of  which  are 

flat  and  parallel  with- 
in  0.000001  in.  or 
0.000002  in.,  i  t  i  s 

more  diflficult  to  re- 
tain the  absolute 

length  within  this 
amount  owing  to  the 
variation  in  the  ma- 

terial, temperature 

conditions,  and  condi- 
tions in  the  abradants 

used.  However,  with 
special  care,  gages 

can  be  produced  ac- 
curate in  length  to 

within  0.000001  in. 
or  0.000002  in.  As 

a  commercial  product,  gages  which  are  accurate 
to  within  0.000005  in.  are  of  more  than  the  required 
accuracy. 

One  of  the  investigators  of  this  problem  was  Mr. 
William  E.  Hoke  of  St.  Louis,  Mo.,  who  began  experi- 

menting and  studying  the  production  of  these  blocks 
about  four  years  ago.  Like  many  other  similar  prob- 

lems, impetus  was  given  by  the  needs  of  the  govern- 
ment and  American  manufacturers  in  carrying  out 

this  program  for  producing  munitions  during  the  recent 
war. 

In  a  letter  under  date  of  May  4,  1918,  Mr.  Hoke 
advised  the  Bureau  of  Standards  that  he  had,  after 
spending  about  three  years  in  experimental  work,  de- 

A  TYPICAL  SET  OF  PRECISION    GAGE    BLOCKS    MADE    AT 
THE  U.  S.  BUREAU  OF  STANDARDS 
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FIG.    2. A    NUMBER   OF   "HOKE"    GAGE    BLOCKS 
WRUNG  TOGETHER 

vised  a  method  for  producing  gage  pieces  in  quantity 
for  a  system  of  gages  similar  in  principle  and  use 
to  the  Johansson  or  Swedish  gages  but  entirely  differ- 

ent in  form.  This  matter  came  to  the  attention  of  the 
writer,  with  the  result  that  in  a  letter  of  May  15  it 
was  suggested  that  sample  blocks  be  submitted  to  the 
Bureau  of  Standards  for  investigation  and,  if  possible, 
a  conference  be  arranged.  In  a  subsequent  letter  of 
June  17,  an  invitation  was  extended  to  Mr.  Hoke  to 
visit  the  Bureau  of  Standards  as  the  bureau  was 
equipped  to  be  of  service  in  the  way  of  perfecting 
the  manufacture  and  test  of  the  gages  in  the  shop 
organized  by  the  gage  section.  As  a  result  of  this 
invitation  work  was  immediately  started  on  the  design 
of  an  experimental  machine  for  demonstrating  the 
manufacture  of  gages  of  the  required  accuracy. 

During  the  period  that  the  experimental  machine 
was  being  developed  at  the  Bureau  of  Standards,  the 
utility  of  the  invention  for  the  use  of  the  War  De- 

partment was  being  considered.  The  patents  branch, 
contract  section,  procurement  division,  forwarded  the 
description  of  the  device  through  military  channels  to 
Lieut.-Col.  E.  C.  Peck,  gage  section,  engineering  divi- 

sion, Ordnance  Department.  As  a  result  of  this  investi- 
gation by  the  War  Department,  Colonel  Peck  on  July  8 

reported  that  the  invention  looked 
feasible  and  suggested  that  a  sum 
of  money  be  provided  to  equip  a  shop 
for  the  manufacture  of  these  gages 
and  for  the  use  of  the  government 
inspectors.  On  July  20,  the  opera- 

tion of  the  preliminary  machine  was 
demonstrated  to  Colonel  Peck.  In  a 
letter  under  date  of  July  22,  it  was 
stated  that  0.112-in.  samples  were 
produced  of  the  same  length  within 
0.000002  in.  and  with  flat  surface 
within  0.000004  in.  at  20  deg.  C. 
measuring  0.112008  in.  On  Aug.  8,  an 
allotment  of  $50,000  was  set  aside  to 
cover  the  cost  of  the  work  to  be  done 
by  the  gage  section  of  the  Bureau 
of  Standards.  The  work  was  imme- 

diately started  to  secure  the  neces- 
sary machine  tools  and  other  equip- 
ment for  producing  the  gage  blanks 

and  for  performing  the  various 
finishing  operations.  Experimental 
work  was  also  initiated  in  connection 
with  the  various  problems  to  be 
solved,  such  as,  proper  material, 
heat-treatment,    finish,    permanency 

and  measurement.  Up  to  Feb.  1,  1919,  there  have  been 

produced  at  the  Bureau  of  Standards  in  the  neighbor- 
hood of  1700  gages  which  are  accurate  in  flatness,  paral- 

lelism and  dirnension  within  about  0.000005  in.  This  has 
been  accomplished  in  spite  of  the  fact  that  the  delivery 
of  the  machine  tools  required  for  the  production  of  the 

gages  was  considerably  delayed,  the  complete  equip- 
ment not  being  available  until  about  Dec.  15;  and  also 

in  spite  of  the  fact  that  it  was  necessary  to  overcome 
many  difficulties  arising  in  connection  with  securing 
the  proper  steel,  heat-treatment,  seasoning  and  in  secur- 

ing the  proper  degree  of  finish  on  the  gages.  The  full 
cooperation  extended  by  Dr.  S.  W.  Stratton,  Director 
of  the  Bureau  of  Standards  and  the  advice  extended 
by  Lieut.-Col.  E.  C.  Peck,  Ordnance  Department,  on 
many  problems  arising  in  the  manufacture  of  the  gages, 
has  made  it  possible  to  overcome  the  many  difficulties 
and  realize  success  at  an  early  date  in  the  undertaking. 
The  experimental  work  in  developing  the  manufacture 
has  been  carried  out  entirely  at  the  Bureau  of  Stand- 

ards under  the  supervision  of  the  gage  section.  In 
this  experimental  work.  Major  Hoke,  representing  the 
gage  section  of  the  engineering  bureau.  Ordnance  De- 

partment, and  Mr.  H.  N.  Mercer  of  the  gage  section 
of  the  Bureau  of  Standards  have  contributed  very 
largely  towards  the  success  of  the  development.  The 
mea.surement  of  the  gages  by  the  light  wave  inter- 

ference method  was  worked  out  and  applied  by  Mr.  C. 
G.  Peters  of  the  optical  division.  Bureau  of  Standards. 

Manufacture 

One  of  the  first  problems  which  arose  in  the  manu- 
facture of  the  gages  was  the  selection  of  a  suitable 

material.  An  analysis  of  the  conditions  to  be  fulfilled 
is  shown  in  the  following  list,  which  gives  the  qualities 
of  the  material  desired  in  order  of  their  importance: 
1.  Suitable  coefficient  of  expansion.  2.  Permanency. 
3.  Wearing  qualities.  4.  Resistance  to  corrosion.  5. 
Susceptibility  to  high  polish.  6.  Ease  of  machining. 
7.  Uniformity  of  material. 

In  the  selection  of  a  suitable  material, 'many  possi- 

PIG.  3. MARKING  THE  GAGE  BLOCKS   IS   SHOWN   AT   THE   LEFT. 

RIGHT  THE  OUTSIDE  DIAMETERS   ARE  BEING  GROl'N'D 

AT   THE 
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bilities  such  as,  agate,  fused  quartz,  stellite,  invar, 
packhardened  machine  steel  and  tool  steel,  were  given 
careful  consideration.  Agate,  fused  quartz,  stellite  and 
invar  may  be  eliminated,  owing  to  the  fact  that  their 
coefficients  of  expansion  differ  very  materially  from 
that  of  steel.  While  invar  was  suggested  on  account 
of  the  fact  that  it  does  not  expand  when  heated  or 
cooled  or,  in  other  words,  under  ideal  conditions  has  a 
coefficient  of  expansion  of  zero,  it  is  in  reality  least 
suitable  of  any  of  the  previously  mentioned  materials 
for  use  in  making  precision  gages.  In  practically 
every  case  these  precision  gages  are  used  for  verifying 
or  measuring  other  gages  which  are  of  steel  or  pieces 
and  parts  made  of  steel.  If  it  is  desired  to  ascertain 
the  length  of  a  gage  or  part  at  a  standard  tempera- 

STEEL  RECOMMENDED  BY  METAI,LURC;ICAL  DIVISION 

Johansson  Bureau  of  Standards     Material  Used 

Carbon           1.19%  1 .00?{,  to  1 .  25%  0.99% 
Chromium          1.23%  1 .  00%  to  I   50%  1.47% 
Manganese         0   1 1%  Not  more  than  0 .  20%  0.35% 
Silicon         0.24%  O.I5%to0.25%  0.24%. 
Nickel         0.39<^^i  0.25%  to  0.50%  None Phosphorus         0. 026%         As  low  as  possible  and 

less  than  0.03%  0.012% 
Sulphur          0.01 2%         As  low  as  possible  and 

less  than  0  03%  0.026% 

of  the   nickel   content   which,   as   specified,   was   non- 
essential. 

It  will  be  noted  that  the  carbon  content  of  from 
1.00  to  1.25  per  cent,  corresponds  to  the  regular 
tool-steel  carbon  content.  The  chromium  content  of 
from  1.00  to  1.50  per  cent,  is  essential  for  its  qualities 
in  preventing  corrosion;  for  its  beneficial  effect  on  the 

FIG.  4.     AT  THE  RIGHT  THE  OPERATOR  IS  GRINDING  THE  EDGE  RADIUS.     THE  PRECISION  LATHE  AT  THE  LEFT 
IS    RIGGED    FOR    LAPPING    THE    COUNTERSINK 

ture  of  68  deg.  F.  and  a  standard  made  of  invar  was  wearing  qualities  and,  also,  on  the  reduction  of  warping 
used,  it  will  be  necessary  that  the  measurement  be  or  change  during  hardness.  The  percentage  of  nickel 
made  exactly  at  the  standard  temperature  or  that  the  from  0.25  to  0.50  per  cent,  is  not  enough  to  be  of  mate- 
temperature  be  recorded  and  a  correction  made  for  the  rial  benefit  in  preventing  corrosion  and  the  absence 
amount  the  gage  expanded  or  contracted  from  the  of  nickel  in  the  material  used  makes  but  little  differ- 
standard  temperature  of  68  deg.  F.  to  the  temperature  ence.  The  content  of  the  other  elements  specified  corre- 
at  which  it  was  measured.  In  the  case  of  the  steel  sponds  closely  to  a  good  grade  of  tool  steel, 

gage  being  measured  with  the  invar  standard,  the  SCHEDULE  OF  OPERATIONS gage  should  and  the  invar  standard  does  not  expand. 
If,   however,   the  standard   is  of  steel    it   expands   the  The  various  operations   required  for  producing  fin- 
same  amount  as  the  steel  gage  being  measured  and  the  ished  gages  are  listed  in  the  following  table: 
measurement  can  be  made  at  any  temperature.  Number 

of 

Recommendations  of  Metallurgical  Division  operation    Description  of  operation                  Machine  useu I         Stork 

The  use  of  packhardened  machine  steel  as  a  material  ^     '^""i  ddo'Vut  off '. . """"'""''^  Cleveland  automatic 
for  precision    gages,    was   eliminated,    owing   to   the    fact  ^       Rough  grind  the  cut-off  side       Blanclmrd  vertical  surface  grinding- 

that  it  was  believed  that  after  manufacture  the  soft  4     Countersink  the  cut-off  side  .. .    Drill  press 
,,,,.  ,  ,._  ,.,,  ,,         ij  5       Mark  size        Dwight-.Slate  marking  machine 

core  would  tend   to   change  differently  than  the  hard  6     Heat-tieat      Hardcninuroom 

shell.       This    has    been    verified    by    experiment    to    some  '       Rough  grind  faces        Blamh.ml  vertical  surface  grinding 

extent,  but  is  still  under  further  investigation.     The  «     lrh%rindradiuson- edges.-.. :    ̂fil^Ji'l'^r lathe 
problem  then  being  restricted  to  the  use  of  tool  steel,  jo     Rough  lap      Hoke  lappmg  machine 
it   remained   to   determine  which    grade   and   composi-  12     Lap  countersink,  both  sides. .. .    sioan  &  chase  bench  lathe 
4-:«—    ^j;   i      1      i      1  ^J    1^      1.  *i.    J.1  \  £4   »  13       Finish  outside  diameter        No.   10  Brown  &  Sharpe  cylindrical 
tlOn   of   tool    steel    would    best    suit    the    purpose.       After  grinding  machine  and  on  walrus 

making  chemical  analyses  of  Swedish  gages,  and  after  ^^    Finish  lap  faeea      Hoke'kpplng  machine 
giving  careful  consideration  to  the  qualities  desired,  a  i5     Fmai  inspection  and  measure-   ^   .   ,  _ 
,,  .,,  ,,,.,,-..  J?  ment       Optical  laboratory 

Steel  was  suggested  by  one  metallurgical  division  of  i6     Assemble  in  seta 

the  Bureau  of  Standards,  having  a  chemical  composi-  ""    ""   ̂"'' 
tion  as  indicated  in  the  following  table.    The  steel  used  Machining    Rough    Blanks. — The    rough    blanks    are 
corresponded  as  closely  as  possible  to  the  recommenda-  machined  from  1-in.  annealed  bar  stock  with  a  Cleveland 
tions  of  the  metallurgical  division  with  the  exception  5>utomatic  screw  machine.    In  this  operation  the  blanks 
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are  turned  co  Z  in.  diameter;  -,%-in.  hole  is  drilled  and 
reamed  through  the  center  of  the  blank ;  a  90-deg.  coun- 

tersink, having  a  diameter  of  i  in.  on  the  finished  face, 
is  put  in  one  face  of  the  gage ;  it  is  chamfered  on  both 
edges  with  a  pronounced  radius ;  it  is  then  cut  off  to  the 
required  thickness.  The  machining  is  complete  in  this 
operation  with  the  exception  of  putting  a  countersink 
in  the  cutoff  face. 

In  the  next  operation,  the  cutoff  face  of  the  gage 
is  rough-ground  on  the  Blanchard  surface  grinding 
machine,  and  the  gage  is  brought  down  in  thickness 
to  within  about  0.010  in.  above  the  finished  size.  This 
operation  facilitates  the  next  operation.  No.  4;  namely, 
countersinking  the  cutoff  side,  which  is  done  with  an 
ordinary  drill  press. 

In  operation  No.  5,  the  dimension  of  the  gage  and 
other  identification  marks  are  rolled  in  the  edge  with 
the  use  of  a  Dwight-Slate  marking  machine,  as  shown 
in  Fig.  3. 

In  the  hardening  operation.  No.  6,  the  gages  are 
preheated  slowly  to  a  temperature  of  from  800  to 
1000  deg.  F.  They  are  then  placed  in  a  lead  pot  and 
heated  to  a  temperature  of  from  1550  to  1569  deg.  F. 
In  quenching  the  gages  from  this  temperature,  it  has 
been  found  desirable  to  quench  into  water  through  oil 
as  this  treatment  results  in  gages  which  are  of  suffi- 

cient hardness  (the  resulting  hardness  ranging  from 
90  to  95  deg.  scleroscope  scale)  and  the  number  of 
cracked  gages  is  reduced  to  a  minimum.  It  has  been 
found  best  to  use  different  depth  of  oil  on  top  of  the 
water  tank,  using  a  greater  depth  of  oil  for  long 
gages  than  for  short  gages. 

Rough-Grinding  Faces 

In  operation  No.  7,  rough-grinding  the  faces,  which 
is  done  on  the  Blanchard  surface  grinder,  the  gages 
are  brought  down  to  within  about  0.005  in.  of  the 
finished  size,  care  being  taken  to  grind  each  face  an 
approximately  equal  amount  in  order  to  have  the 
countersinks  of  equal  depth  at  each  face  of  the  gage. 
In  the  rough-grinding  with  the  Blanchard  Surface 
Grinder,  a  soft  wheel  and  an  excess  of  water  is  used 
in  order  to  eliminate  as  far  as  possible  surface  cracks 
which  might  develop  in  the  grinding  operation. 

In  operation  No.  8,  the  gages  are  given  a  seasoning 
treatment,  which  consists  of  dipping  them  alternately 
in  boiling  water  and  ice  water  about  30  times.  The 
gages  are  held  in  the  boiling  water  and  in  the  ice 
water  only  for  a  sufficient  period  to  insure  that  the 

pieces  have  '•eached  the  temperature  of  the  boiling 
water  or  ice-water  bath.  In  connection  with  the  season- 

ing treatment,  it  will  be  mentioned  that  experiments 
carried  out  in  which  the  gages  were  dipped  alternately 
in  boiling  water  and  liquid  air,  show  that  the  gage 
undergoes  a  very  pronounced  change  in  size  and  shape 
during  the  first  two  or  three  cycles  but  that  after 
S3ven  or  eight  cycles  they  remain  practically  constant. 
In  the  seasoning  treatment  with  boiling  water  and 
ice  water  the  same  changes  occur  but  a  larger  number 
of  cycles  are  required  for  the  seasoning  process. 

In  operation  No.  9,  the  radius  on  the  edges  is  finished 
by  grinding.  This  is  accomplished  on  a  Sloan  &  Chase 
bench  lathe,  as  showTi  at  the  right  in  Fig.  4.  In  this 
operation,  any  burrs  on  the  edges  of  the  blanks  which 
might  scratch  the  laps  used  in  subsequent  operations, 
are  removed. 

In  operation  No.  10,  the  gage  blanks  are  rough-lapped 
•en  the  Hoke  lapping  machine.     In  the  rough-lapping. 

a  coarse  abradant  is  used  and  the  lapping  proceeds  quita 

rapidly.  Only  about  60  minutes'  lapping  is  required to  reduce  a  batch  of  50  gages  from  about  0.002  in. 
oversize  to  0.0005  in.  oversize. 

In  operation  No.  11,  after  the  rough-lapping  opera- 
tion, the  gages  are  inspected  for  any  fine  surface  cracks 

which  may  have  developed  during  the  hardening  or 
grinding.  For  this  inspection  a  very  sensitive  test 
was  discovered,  which  is  of  particular  interest  on  ac- 

count of  its  simplicity.  In  this  test  for  cracks  the 
gages  are  immersed  in  coal  oil  which  has  in  suspen- 

sion fine  steel  particles  resulting  from  the  lapping 
process.  The  gages  are  then  removed  and  the  steel  or 
iron  particles  arrange  themselves  in  the  magnetic  field, 
emanating  from  the  cracks,  with  the  result  that  a  very 

FIG.    5.      APPARATUS.  USED    IN   TESTING   FLATNESS    AND 
PARALLELISM  TO  ONE  MILLIONTH  OF  AN  INCH 

pronounced  streak  of  black  iron  particles  indicates  the 
fine  crack  which  would  not  be  discovered  with  the  naked 
eye  or  even  with  the  use  of  a  magnifying  glass  or 
microscope. 

In  operation  No.  12,  the  gages  which  pass  inspection 
are  prepared  for  final  lapping,  in  that  the  countersink 
is  finished  by  lapping.  This  is  performed  on  a  Sloan 
&  Chase  bench-lathe  outfit,  as  shown  at  the  left  in 
Fig.  4.  In  this  rig  the  tjage  is  held  in  a  split  chuck 
and  the  countersink  is  iapped  by  a  copper  lap  charged 
with  emery,  the  copper  lap  having  the  form  of  the 
countersink  and  being  given  a  movement  back  and  forth 
from  the  center  line  of  the  work  at  an  angle  of  45  deg. 
with  the  face  of  the  gage.  This  movement  produces  a 
90-deg.  countersink  and  tends  to  hold  the  shape  of  the 
lap  at  its  proper  form. 

In  operation  No.  13,  the  outside  diameter  of  the  gage 
is  finished  by  buffing,  or  by  grinding  and  buffing;  the 
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shorter  gages  are  finished  by  buffing  only,  while  the 
longer  ones  are  ground  to  true  them  up  prior  to  buffing. 
When  the  gages  are  ground  on  the  outside  diameter, 

a"Brown  &  Sharpe  No.  10  cylindrical  grinding  machine as  shown  in  Fig.  3  is  used. 
The  finish-lapping  of  the  gages  (operation  No.  14) 

is  done  on  the  Hoke  lapping  machine.  While  it  re- 
quires no  particular  skill,  it  must  be  executed  under 

careful  supervision  and  a  definite  procedure  must  be 
followed,  in  order  to  insure  that  the  gages  are  lapped 
to  proper  size,  and  of  a  suitable  finish.  In  this  opera- 

tion about  50  gages  are  lapped  in  an  operating  time 
of  about  two  hours.  In  the  reduction  of  the  gages  to 
the  proper  size,  it  is  necessary  to  keep  the  supply  of 
abradant  constant,  the  speed  of  the  machine  con- 

stant, and  as  far  as  possible  all  conditions  uniform, 
in  order  that  the  lapping  may  proceed  at  a  uniform 
rate.  The  gages  are  measured  from  time  to  time,  the 
rate  determined,  and  are  gradually  brought  down  to  the 
required  size  within  0.000005   in.     In  many  instances 

FIG.    6.      PHOTOGRAPHIC    IM>USTRATION   OF   THE    INTER- 
FERENCE  METHOD,   SHOWING   LIGHT  WAVE   LINES 

gages  are  produced  i'  which  nearly  all  the  gage  pieces 
are  correct  in  length  within  0.000001  in.  or  0.000002  in. 
For  instance  of  a  batch  of  53  gages  of  nominal  dimen- 

sion 0.1005  in.,  31  were  absolutely  correct  to  the  sixth 
decimal  place  (measured  0.100500  in.)  and  the  others 
were  within  0.000001  in,  or  0.000002  in.  of  the  correct 
size. 

The  final  inspection  listed  under  operation  No.  15 
is  made  in  the  optical  laboratory  with  the  use  of  the 
light  wave  interference  method.  Fig.  5  shows  the  only 
apparatus  required  for  making  direct  comparisons  ot 
length  for  testing  the  flatness  and  parallelism  of  the 
end  surfaces  to  within  0.000001  in.  This  apparatus 
includes  only  two  optical  glass  flats  and  a  source  of 
light  of  one  color.  In  Fig.  5  the  gages  mounted  be- 

tween the  glass  flats  are  ready  for  comparison  by 
examining  the  interference  waves  resulting  from  light 
reflected  from  the  ground  glass  placed  above  the  gages 
at  an  angle  of  45  deg.  and  reflecting  tne  rays  of  light 
emitted  from  a  vacuum  tube  containing  helium  gas. 
Instead  of  a  light  from  a  helium  tube,  there  could.be 
substituted  a  light  from  a  mercury-vapor  lamp,  such  as 
known  commercially  as  the  Cooper-Hewitt  lamp.  The 
use  of  a  source  of  light  of  one  color,  such  as  a  helium 
tube  or  a  mercury-vapor  lamp,  is  not  necessary  in  the 
light  wave  interference  method.  Either  daylight  or 
artificial  light  may  be  used,  but  in  this  case  the  in- 

terference bands  resulting  are  made  up  of  several  colors 
merging  into  one  another,  while  with  the  use  of  a  light 
of  one  color,  the  interference  bands  take  the  form  of 
more  deflnite  light  and  dark  spaces  or  bands,  which 
facilitate  the  inspection. 

In  the  complete  determination  of  the  accuracy  of  the 
gages  by  the  light  wave  interference  method,  the  fol- 

lowing procedure  has  been  adopted: 
1.  Select  from  a  batch  of  gages  to  be  measured,  one 

nearly  perfect  in  flatness  and  parallelism  of  end  faces. 
2.  Determine  its  absolute  length  by  the  light  wave 

interference  method. 

3.  Compare  the  remainder  of  the  batch  of  gages  with 
length  of  standard  previously  determined. 

The  determination  of  the  absolute  length  of  a  block 
by  the  light  wave  interference  method  while  not  diffi- 

cult or  tedious,  is  not  explained  here  in  detail  for  the 
reason  that  it  involves  rather  a  complicated  computa- 

tion. Briefly,  the  process  consists  of  wringing  two 
glass  plates  on  each  end  of  the  gage  and  with  suitable 
apparatus  determine  the  number  of  light  waves  between 
the  gage  planes.  Inasmuch  as  the  exact  number  of 
light  waves  in  a  length  represented  by  the  international 
standard  meter  has  been  determined  to  within  an  ac- 

curacy of  about  one  part  in  15  million,  the  length  of  a 
light  wave  is  very  definitely  known  and  is  constant. 
Therefore,  the  determination  of  a  number  of  light  waves 
between  the  two  glass  planes  on  each  end  of  the  gage 
is  equivalent  to  determining  its  exact  length  to  a  high 
degree  of  accuracy.  The  comparison  of  the  length  of 
a  gage  with  a  standard  and  the  determination  of  the 
flatness  and  parallelism  of  the  end  faces  is  very  easily 
accomplished  with  the  apparatus  as  shown  in  Fig.  5. 

Light  Wave  Interference  Method 

The  principle  utilized  in  the  light  wave  interference 
method  will  be  explained  with  reference  to  Fig.  6. 
Here,  two  circular  glass  flats  are  shovra  in  contact  with 
a  larger  glass  flat,  and  the  interference  bands  result- 

ing from  interference  of  the  light  reflected  from  the 
bottom  surface  of  the  upper  flat  and  from  the  top  sur- 

face of  the  lower  flat,  are  in  the  form  of  straight  lines. 
The  fact  Lhat  the  interference  bands  are  straight  in- 

dicate that  the  two  reflecting  surfaces  are  flat.  If  the 
one  surface  was  flat  and  the  other  surface  convex  or 
concave,  the  bands  would  assume  the  form  of  concentric 
circles. 

It  will  be  noted  that  the  reflection  of  the  interference 
bands  resulting  from  one  of  the  glass  flats  are  at  right 
angles  to  the  interference  bands  resulting  from  the 
other  glass  flat.  This  is  due  to  the  fact  that  the  air 
between  the  upper  glass  flats  and  the  lower  glass  flat 
is  in  the  form  of  a  wedge,  the  point  of  the  wedge  on 
the  other  case.  The  bands  resulting  from  the  wedge 
of  air  between  the  two  surfaces  indicate  both  the  posi- 

tion of  the  wedge  and  the  magnitude  of  the  taper. 
In  the  glass  flat  at  the  left,  the  bands  are  relatively 
close  together.  This  flat  indicates  that  the  taper  of 
the  wedge  of  air  is  relatively  steep.  The  fact  is  that 
each  interference  band  shows  that  the  surface  of  the 

upper  glass  flat  at  this  point  is  approximately  0.00001 
in.  higher  than  the  point  on  the  surface  corresponding 
to  the  preceding  band.  Thus  on  the  small  flat  at  the 
left,  13  interference  bands  may  be  counted,  which  in- 

dicates that  the  edge  of  the  top  flat  showTi  at  the  left, 
near  the  center  of  the  flgure,  is  approximately  0.00013 
in.  higher  or  lower  than  the  edge  at  the  left  of  the 
figure.    In  a  similar  manner,  the  four  bands  shown  in 
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the  flat  at  the  right  indicates  that  the  edge  of  this 
flat  near  the  observer  is  0.00004  in.  higher  or  lower 

than  the  edge  away  from  the  observer.  Were  one  of 

the  small  upper  flats  to  be  brought  into  absolute  con- 
tact with  the  lower  flat  the  interference  bands  would 

disappear. 
Thus,  it  will  be  seen  that  from  the  shape  of  the 

bands,  the  character  of  the  surface  as  to  whether  it 

is  flat,  spherical,  concave,  convex  or  of  other  compli- 
cated form,  can  be  determined,  and  furthermore,  that 

from  the  distance  between  the  interference  bands,  the 
amount  that  the  surface  deviates  from  a  plane  can  be 
determined.  In  reality  the  interference  bands  may  be 
likened  to  a  contour  map 
where  irregular  lines  show 
elevations  at  intervals  of 
10  or  100  ft.  as  may  be  the 
scale  of  the  map.  In  the 
comparison  of  a  number  of 
gages  of  the  same  nominal 
size  with  a  standard,  gen- 

erally two  gages  are  com- 
pared at  once  with  a  known 

standard  as  shown  in  Fig. 
5.  The  latter  illustrates 
the  use  of  a  previously 
standardized  Swedish  gage 

as  a  standard  for  compar- 
ing two  gages  which  are 

placed  at  each  side  of  the 
Swedish  gage.  All  three 
gages  are  wrung  on  the 
lower  optical  flat  using  a 
drop  of  alcohol  which  re- 

sults in  bringing  the  gages 

in  practically  absolute  con- 
tact with  the  glass  flat 

eliminating  all  air.  Another 
glass  plate  optically  flat  is 
laid  on  top  of  the  gages 
and  by  noting  the  char- 

acter and  direction  of  the 
interference  bands  on  all 

three  gages,  it  can  be  as- 
certained at  a  glance 

whether  the  gages  are 
longer  or  shorter  than  the 

"O  illustration  of  the  Hoke  lapping  machine  is 
reproduced  at  this  time  because  of  the  fact 

that  Mr.  Hoke's  patents  have  not  yet  been  is- 
sued. The  general  construction  and  operation  of  this 

device  is  as  follows: 
The  work  is  done  on  a  lapping  fixture  driven  by  a 

vertical  drilling  machine.  The  fixture  consists  of 
three  plates.  The  lower  and  upper  plates  are  lapping 
plates  and  are  approximately  18  in.  in  diameter  and 
4  in.  thick.  The  intermediate  plate  is  the  gage 
block  carrier.  This  is  of  somewhat  less  thickness 
than  the  gage  blocks  which  are  to  be  produced  and 
hrs  holes  near  its  circumference  which  carry  the 
gage  blocks  and  which  allows  both  surfaces  of  the 
gage  blocks  to  come  in  contact  with  the  lapping 
surfaces.  The  upper  and  lower  lapping  plates  are 
secured  against  rotation,  the  sole  rotary  movement 
being  that  of  the  gage-block  carrier  plate  which  ro- 

tates and  oscillates  at  the  same  time.  The  upper 
lapping  plate,  however,  is  free  to  descend  and  ap- 

proach the  lower  plate  as  lapping  of  the  gages  pro- 
ceeds. 

A  method  of  equalizing  the  thickness  of  the  gage 
blocks  has  been  worked  out.  It  consists  of  trans- 

posing these  blocks  diametrically  and  at  90°  at 
various  times  during  the  process  of  lapping  each 
batch.  The  rate  of  removal  of  metal  has  been  care- 

fully timed  by  experience,  and  a  clock  operating  on 
the  stop  watch  principle  is  used  to  indicate  the 
progress  of  lapping.  When  the  clock  indicates  the 
approach  of  completion,  the  gages  are  measured 
and,  if  necessary,  placed  back  for  further  lapping 
for  a  time  period  determined  upon,  according  to  the 
amount  of  metal  still  to  be  removed. — Editor. 

standard  and  the  amount  of  such  difference;  whether 
the  surfaces  of  the  gages  are  flat,  and  in  addition, 
whether  or  not  they  are  parallel  to  the  bottom  surface 
of  the  gages.  The  entire  process  of  comparing  gages 
with  a  standard  by  the  light  wave  interference  method 
is  extremely  simple  and  the  cost  of  the  measurement 
and  inspection  including  the  determination  of  the  stan- 

dard for  each  size  gage  is  in  the  neighborhood  of  about 
seven  cents  per  gage.  Considering  the  commercial 
value  of  these  gages  and  the  accuracy  with  which  they 
are  measured,  this  cost  of  inspection  is  indeed  very 
slight. 

Application  of  Gages 

The  gages  are  used  to  advantage  for  surface  plate 
work.  The  cylinders,  being  provided  with  a  hole  and 
countersink  in  the  center,  after  being  run  together,  can 

be  securely  fastened^  by  a  rod  and  turnbuckle  through the  center  hole,  the  flat  head  screws  of  the  rod  and 
turnbuckle  being  below  the  measuring  surface.  This 
results  in  a  standard  which  is  in  the  shape  of  a  rod 

and  is  very  convenient  for  general  use.    If  in  wringing 
the  gages  together  they  are  slightly  out  of  line,  they 
can  be  aligned  very  readily  by  simply  rolling  them  on 
a  flat  surface.  Spherical  end  pieces  are  provided  which 
can  be  securely  fastened  by  means  of  a  turnbuckle,  and 
with  these  end  pieces  the  gages  are  applicable  for  the 
measurement  of  depths  of  holes  or  for  such  work  as 
measuring  the  rifling  lands  and  the  grooves  of  cannon. 
In  reality,  the  cylindrical  shape  is  applicable  for  the 
measurements  for  which  the  rectangular-shaped  gages 
are  used  and  in  addition  has  other  advantages. 

While  the  development  of  the  process  of  manufactur- 
ing Hoke  precision  gages  was  undertaken  and  accom- 

plished at  the  Bureau  of 
Standards  in  collaboration 

with  the  engineering  di- 
vision. Ordnance  Depart- 

ment, as  a  war  activity,  the 
advantages  to  be  gained  by 
American  manufacturers  is 

of  equal  and  perhaps  of 
more  importance  than  the 
advantages  which  would 
perhaps  have  accrued  had 
the  program  for  procuring 
war  material  continued. 

The  program  for  the  manu- 
facture of  these  gages 

called  for  a  production  of 
50  sets  for  the  use  of  the 
Ordnance  Department,  and 
it  is  of  interest  to  know 
that  10  sets  were  available 

Mar.  1,  1919,  and  that  the 
program  is  to  be  complete 
and  the  50  sets  available 
in  the  near  future.  The 

government  has  secured 

shop  rights  for  manufac- 
turing these  gages,  using 

the  machine  and  process 
invented  by  Major  Hoke. 
Since  the  manufacturing 

equipment  is  available  at 
the  Bureau  of  Standards, 
there  should  be  no  difficulty 

in  having  available  sufli- 
character   which    might    be    re- cient    gages    of    this 

quired  by  government  departments  for  future  military 

preparations. 
The  outcome  of  this  work  of  the  gage  section.  Bureau 

of  Standards,  has  thoroughly  demonstrated  and  proven 
that  precision  gages  of  the  utmost  accuracy  can  be  pro- 

duced in  this  country. 

Knurling  With  a  File 
By  a.  W.  Garrett 

Having  occasion  at  one  time  to  knurl  the  head  of  a 

very  small  screw,  and  fearing  that  to  use  a  knui-ling  tool 
in  the  toolpost  in  the  regular  way  would  bend  or  break 
the  piece,  I  sought  another  means  af  doing  the  work. 

Running  the  lathe  at  a  moderate  speed  and  standing 
behind  it,  I  pressed  a  new  mill  file  on  the  part  to  be 
knurled,  letting  the  file  drift  along  with  the  work 
so  that  no  cutting  took  place.  By  this  method  the  sharp 
teeth  of  the  new  file  sank  into  the  soft  metal  sufficiently 
to  leave  a  very  good  knurled  appearance. 
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Motor  Capacity  for  Shop  Machinery 
In  this  article  the  heating  effect  of  the  electric 
current  in  its  relation  to  the  limit  of  motor 

capacity  is  discussed.  The  single  value  of  cur- 
rent equivalent  to  the  varying  demands  of  a 

machine  tool  on  its  driving  motor  is  explained. 
A  number  of  methods  are  described  ivhereby  such 

a  single  value  of  current  may  be  found  by  experi- 

ment under  actual  operating  conditions.  These 
methods  include  the  use  of  the  watt-hour  meter, 
oil  calorimeter  and  the  graphic  ammeter.  A 
comparatively  recent  development  on  the  oil- 
calorimeter  principle  in  the  form  of  a  so-called 
"ront-mean-squmre"  meter  is  described  and  its 
method  of  use  treated. 

IN  ORDER  to  point  out  practical  schemes  for  check- 
ing up  the  sizes  of  motors  in  terms  of  the  loads 

to  which  they  may  be  connected  or  for  a  deter- 
mination of  the  size  of  a  motor  for  a  new  machine 

certain  fundamental  principles  of  motor  operation  and 
of  the  heating  effect  of  a  varying  current  should  be 
known.  The  purpose,  therefore,  is  to  include  in  the 
preliminary  part  of  this  article  a  brief  discussion  of 

these  principles  and  then  show  how  they  may  be  ap- 
plied under  practical  operating  conditions. 

The  satisfactory  operation  of  a  motor  involves  a 
number  of  points,  chief  of  which  are  that  it  shall 
comply  in  operation  with  approved  limitations  in  the 
following  respects :  Operating  temperature,  mechanical 
strength,  commutation,  dielectric  strength,  insulation 

resistance,    efficiency,    power    factor    and    regulation'. 

Practically  all  of  these  points  except  the  first  are  fixed 
by  the  design  of  the  machine,  so  that  under  shop 
conditions  the  primary  attention  is  often  given  to  the 
temperature  at  which  the  motor  operates  as  an  indica- 

tion of  how  nearly  it  is  suited  to  the  load  with  which 
it  is  connected. 

The  rules  referred  to  above  state,  in  effect,  that  the 

capacity  of  a  motor,  so  far  as  it  relates  to  tempera- 
ture, is  usually  limited  by  the  maximum  temperature 

at  which  the  materials  in  the  machine,  and  especially 
those  used  for  insulating  purposes,  may  be  operated 
for  long  periods  without  deterioration.  When  this  safe 
limit  is  exceeded  deterioration  is  rapid  and  increases 

'This  statement  antl  a  portion  of  the  notes  immediately  following 
are  based  on  the  standardization  rules  of  the  American  Institute 
of  Electrical  Engineers. 

i*4; 

COOLING  Pili. 

FIG.   1.      A  LABORATORY  METHOD  FOR  TESTING   MOTORS 



632 AMERICAN     MACHINIST Vol.  50,  No.  14 

W  CURREtr.  ■ COIL  OF 
WATT-HOUR 

MET£R' 

vMrr-muR 
METER 

PKRMnI> 

■rt>  POTENT/AL 

CO/LOF 
WATT-HOUR 

METER 

F/ELD WINDIN& 

OFMOTOR 

■/tRMATURE 

OF  MOTOR 

'<- — 

-LEADS  TO  MOTOR 

  ■> 

FIG.  2.      ELECTRICAL,  CONNEC- 
TIONS FOR  A  WATT-HOUR 

METER 

with  the  length  of  time  that  the  excess  temperature 
is  maintained,  as  well  as  with  the  degree  of  this  excess, 
and  in  the  end  the  insulation  may  break  down  and 
thus  disable  the  motor  completely. 

On  the  other  hand  there  does  not  seem  to  be  any 
gain  in  the  operation  of  a  motor  at  temperatures  below 
the  safe  limits  so  far  as  the  insulation  life  is  concerned. 
Hence  we  may  conclude  that  while  care  should  be 
exercised  to  keep  the  load  on  a  motor  from  rising  to 

values  which  will  make  it  operate  too  hot,  it '  is  good 
practice  to  operate  it  at  such  loads  as  will  keep  its 
temperature  within 
the  limits  set  by  good 
practice.  To  illustrate 
the  values  of  these 
temperature  limits  it 
may  be  stated  that  the 
standardization  rules 
of  the  A.  I.  E.  E. 
assign  a  maximum 
temperature  to  which 
the  material  may  be 
subjected  of  105  deg. 
C.  for  cotton,  silk, 

paper  and  similar  materials  when  so  treated  or  im- 
pregnated as  to  increase  the  thermal  limit,  or  when 

permanently  immersed  in  oil;  this  also  applies  to 
enameled  wire.  A  figure  of  125  deg.  C.  is  given  for 
mica,  asbestos  and  certain  other  materials  under  given 
conditions. 

From  what  has  been  stated  the  rating  of  a  motor 
as  given  on  the  name  plate  of  the  machine  has  or  should 
have  taken  into  account  the  temperature  limits  given 
above,  and  it  is  customary  in  handling  shop  motors  to 

use  the  name-plate  rating  as  the  guide  for  the  per- 
missible output  which  may  safely  be  placed  on  the  unit. 

The  difficulty  of  assigning  such  motors  to  machine  tools 
is  usually  due  to  variation  of  the  power  required  by  the 
machine  throughout  some  particular  cycle  of  duty.  Thus 
the  current  may  have  one  value  for  several  minutes, 
quite  another  value  for  a  succeeding  period,  may  be 
at  rest  for  still  another  period,  and  so  on.  Some  of 
these  current  values  may  be  above  the  limits  set  by 
the  name  plate  of  the  motor;  others  may  be  below. 
Our  purpose  is,  therefore,  to  ascertain  what  single 
value  of  current  is  equivalent  in  its  heating  effect  to  a 
succession   of   different   values. 

The  heating  effect  of  the  electric  current  is  propor- 
tional to  the  square  of  its  value  at  each  instant  and 

depends  on  the  resistance  of  the  circuit  through  which 
it  is  flowing.  This  may  be  expressed  by  saying  that 
the  rate  at  which  heat  is  produced  in  a  circuit  of 
resistance  /?  by  a  current  /  is  equal  to  the  product  of 

R  and  of  /';  that  is,  to  RV.  Now  if  a  steady  current 
of  10  amp.  is  flowing  through  a  circuit  of  2  ohms 
resistance,  the  rate  at  which  heat  is  developed  is  simply 

2  X  10'  =  200  watts. 
Suppose,  however,  that  the  current  has  one  value  for 

a  few  minutes,  another  value  for  a  succeeding  period, 
and  so  on.  The  problem  is  to  find  the  single  value 
of  current  equivalent  to  these  changing  conditions  so 

that  this  single  value  may  be  compared  with  the  name- 
plate  rat'ig  of  the  motor  to  see  if  the  motor  is  over- 

loaded on  the  average  or  not.  To  make  the  point  more 
definite  let  us  assume  that  the  circuit  under  considera- 

tion has  a  resistance  of  2  ohms  and  that  the  current 
flowing  through  this  circuit  has  a  value  of  10  amp. 
for  2  min.,  5  amp.  for  4  min.  and  zero  amp.  for 
4  min.,  after  which  it  passes  through  the  original 
series  of  values  successively  for  an  indefinite  time. 

The  heating  effect  for  the  first  period  of  2  min.  is 

proportional  to  10"  or  to  100;  of  the  second  period,  to 
5^"  or  25,  and  of  the  third  period,  to  zero.  Weighting 
each  of  these  in  terms  of  the  length  of  the  period  over 
which  it  is  effective,  we  have  the  following  figures: 
100  X  2  =  200;  25  X  4  =  100;  0X4  =  0;  total, 
300.  Now,  dividing  300  by  the  total  time  of  the  cycle, 
that  is,  10  min.,  we  obtain  directly  the  average  square 
of  the  current  for  the  10  min.  and  this  is  equal  to 
300/10  or  30.  The  square  root  of  this  average  is 

equal  to  V30  or  closely  to  5.5  amp.  Put  into  simple 
language  it  may  be  stated  that  the  heating  effect 
through  the  circuit  of  2  ohms  is  essentially  the  same 
if  a  steady  current  of  5.5  amp.  flows  for  10  min.  as 
if  10  amp.  flows  for  2  min.,  5  amp.  for  4  min.  and 
no  current  flows  for  4  min. 

This  simple  principle  forms  the  basis  for  overcom- 
ing the  difficulty  in  selecting  motor  sizes  for  machine 

tools  in  which  the  demands  for  power  vary  widely 

throughout  the  duty  cycle,  and  with  a  clear  understand- 
ing of  the  numerical  example  given  above  and  the  prin- 

ciple it  illustrates  the  reader  should  find  no  difficulty 
in  understanding  the  notes  to  follow  in  relation  to 

practical  shop  methods  for  the  experimental  determina- 
tion of  the  so-called  root-mean-square  current  and  its 

use  when  judging  of  the  proper  size  of  motor  to  use 

for  any  given  machine  tool. 
It  may  be  stated  in  advance  of  the  notes  on  prac- 

tical shop  motor  tests  that  it  is  always  possible,  when 
the  necessary  test  equipment  is  available  to  test  out 

a  motor  as  a  check  on   its   name-plate   rating.     For 
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IN  MOTOR-TEST  WORK 

example,  in  Fig.  1,  a  laboratory  method  of  testing  small 
motors  is  shown.  Each  of  the  two  motors  in  the  fore- 

ground is  equipped  with  a  brake  and  a  balance  for 
loading  the  motor  up  to  any  desired  value.  The  motor 
may  be  operated  at  what  is  supposed  to  be  its  full 
normal  capacity  and  observations  of  the  temperatures 
of  the  different  parts  of  the  machine  made  until  such 
time  as  the  motor  ceases  to  show  any  further  rise  in 
temperature.  A  comparison  of  these  values  with  the 
standards  assigned  in  the  aforementioned  rules  is  then 
an  indication  of  whether  or  not  the  given  load  has  ex- 

ceeded the  safe  limits  prescribed  in  the  operation  of 
such  machinery. 
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However,  as  it  is  believed  that  the  average  shop  will 
more  often  be  concerned  with  a  determination  of  the 
size  of  a  motor  to  use  for  a  given  machine  tool  than 
with  capacity  tests  on  a  motor  itself  as  a  check  on 
its  own  rating,  attention  will  chiefly  be  directed  in  what 
follows  to  practical  tests  under  shop  conditions. 

Using  the  Motor  to  Measube  Power 

As  an  illustration  of  the  use  of  the  motor  as  a 
means  for  measuring  the  power  required  to  drive  a 

machine  tool  let  us  suppose  there  are  half  a  dozen  ma- 
chines of  the  same  size  and  kind  in  a  shop  to  each  of 

which  a  motor  is  to  be  attached  for  driving  purposes. 
The  problem  is  to  determine  the  size  of  the  motor  to 

employ.  In  such  a  case  any  convenient  motor  of  ap- 
proximately the  right  size  may  be  connected  up  to  one 

of  the  machine  tools  and  electrical  measurements  may 
be  made  of  the  power  put  into  the  motor  during  the 
operation  of  the  given  machine  tool  so  as  to  find  the 
root  of  the  mean  square  current  as  explained  above. 

Several  methods  for  finding  the  root  of  the  mean- 
square  current  are  available.  One  of  these  is  shown  in 
diagram  form  in  Fig.  2,  this  diagram  being  drawn  up 
to  apply  to  a  series  direct-current  motor,  the  field 
winding  and  the  armature  being  indicated.  A  similar 
arrangement  might  be  employed  with  a  direct-current 
shunt  motor  by  connecting  a  known  resistance  in  series 
with  the  motor  and  making  the  connections  of  Fig.  2 
with  respect  to  the  known  resistance  instead  of  the 
series  field. 

An  ordinary  watt-hour  meter  is  shown  connected  so 
that  its  current  coil  is  in  series  with  the  motor  and 

its  potential  or  voltage  coil  is  placed  across  the  ter- 
minals of  the  series  field  winding.  The  motor  is  now 

allowed  to  operate  the  machine  tool  to  which  it  is  con- 
nected over  a  sufficient  length  of  time  so  as  to  get  the 40n 
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full  benefit  of  the  ranges  of  load  met  with  in  the  or- 
dinary operations  of  the  machine.  A  reading  of  the 

watt-hour  meter  is  taken  before  and  at  the  end  of  the 
run  and  the  time  of  the  run  is  recorded  in  hours  or 
fraction  of  an  hour.  The  difference  between  the  two 

watt-hour  meter  readings  indicates  the  energy  consumed 
by  the  motor  field  winding  during  the  run  and  is  equal 
to  the  product  of  the  resistance  R  of  the  field  winding, 
the  average  square  of  the  various  current  values  V 
passing  through  the  motor  and  the  time  T  of  the  run 
expressed  in  hours;  that  is,  watt-hours  equal  RVT. 

The  resistance  R  of  the  field  winding  may  readily 
be  found  by  connecting  an  ammeter  in  series  with  the 
motor  and  taking  a  simultaneous  reading  of  the  current 
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FIG.  4.  ■  ROOT-MEAN-SQUARE  METER 
FOR  CURRENT  MEASUREMENTS. 
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and  of  the  voltage  drop  across  the  winding  by  a  volt- 
meter. R  then  equals  Y/l  where  V  is  the  volts  drop 

across  the  winding  and  /  is  the  simultaneous  reading 
of  the  current.  As  the  resistance  of  the  field  winding 
is  likely  to  change  during  the  run,  due  to  changes  in 
its  temperature, 
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readings  of  V 
and  of /should  be 

taken  through- 
out the  run  and 

the  resulting 

values  of  R  aver- 
aged. If  we  let 

W  represent  the 
total  watt  hours 
as  recorded  on 

the  watt  -  hour 
meter,  then  W 
=  RVT  and 

hence  V  =  W/ 
RT  from  which 

/  may  be  determined  by  taking  the  square  root  of  /'. 
This  value  ,of  current  /  is  the  single  value  of  current 
equivalent  in  its  heating  effect  to  all  the  changing  values 
which  were  due  to  the  varying  load  conditions  in  the 
operation  of  the  machine  tool,  and  its  use  in  determining 
the  rated  input  or  output  of  the  motor  to  employ  is 
explained  below. 

Another  simple  way  of  measuring  the  root-mean- 
square  current  is  outlined  in  Fig.  3,  which  shews  an 
ordinary  oil  calorimeter  connected  in  the  motor  circuit. 
A  resistance  is  immersed  in  a  pail  of  oil,  and  the  value 

of  this  resistance  R  is  determined  by  taking  simultane- 
ous readings  of  the  ammeter  and  voltmeter  connected 

at  a  and  b,  the  value  of  R  will  represent  the  total 
resistance  between  a  and  6,  including  that  of  the  wires 
leading  to  the  resistance  in  the  oil  from  a  and  b. 
Several  readings  of  V  and  /  should  be  taken  as  the  run 
progresses  to  secure  an  average  value  of  R. 

Principle  op  the  Device 

The  principle  of  this  device  is  based  on  the  fact  that 
the  amount  of  heat  given  off  by  the  resistance  due  to 
the  electric-current  flow  expressed  in  electrical  units 
is  equal  to  the  amount  of  heat  received  by  the  oil  ex- 

pressed in  heat  units,  neglecting  radiation  for  which 
due  account  may  be  taken  by  calibrating  the  device  in 
advance  by  means  of  a  steady  current. 

The  heat  given  off  by  the  resistance  R  in  &  run  of  t 

seconds  is  equal  to  RPt  joules  or -f^^RI't  gram  calories. 
The  heat  absorbed  by  the  oil  (neglecting  radiation)  is 

equal  to  the  weight  of  oil  in  grams  W,  times  the  spe- 
cific heat  of  the  oil  s,  times  the  rise  in  temperature  T, 

in  deg.  C.  as  observed  by  the  thermometer  from  read- 
ing before  and  at  the  end  of  the  run.  Equating  these 

two  quantities  we  have : 
Rrt  =  4.2  WsT        from  which  P 

may  be  found,  since  everything  except  /  is  readily  de- 
terminable, i.e., 

4  2  WsT 
r  =    '  pj —  and  /,  the  root-mean-square  current, 

is  equal  to  the  square  root  of  /'. 
A  simple  device  based  on  the  principle  of  Fig.  3  con- 
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sists  of  a  vacuum  bottle  containing  water,  as  in  Fig.  4, 

where  the  resistance  is  placed  in  the  vacuum  bottle'  To 
the  right  a  shunt  is  shown  for  use  with  the  root-mean- 
sQ.uare  meter  and  also  a  current  transformer  for  reduc- 

ing when  desirable  the  current  actually  passed  through 
the  meter  when  measuring  direct  currents  and  alter- 

nating currents  respectively.  Its  use  is  quite  similar 
to  that  of  the  oil  calorimeter. 
A  very  convenient  method,  and  in  some  respects  a 

more  satisfactory  scheme  than  either  of  the  two  pre- 
ceding methods  is  by  using  the  graphic  ammeter  or 

wattmeter.  In  Fig.  5,  for  example,  there  is  shown  an 
ordinary  graphic  meter  adjacent  to  a  lathe  ready  for 
use  in  making  an  analysis  of  the  lathe  operation.     Sup- 

PIG.  5. GRAPHIC   MiO'l'KR  IN  POSITION  FOR  ANALYSIS  OF 
LATHE  OPERATION 

X  9  min.  =  8100; 

pose  the  graphic  record  in  such  a  case  takes  some  such 
form  as  shown  in  Fig.  6.  Here  the  successive  values  of 
current  during  one  of  the  duty  cycles  of  the  machine 

tool  operated  by  the  motor  have  fairly  well-defined 
values  for  their  respective  time  intervals.  Thus  in  the 
duty  cycle  marked  in  the  diagram  the  current  is  prac- 

tically zero  for  5  min.,  20  amp.  for  5  min.,  12  amp.  for 
5  min.  and  30  amp.  for  9  min.,  this  cycle  being  repeated 
indefinitely. 

The  root-mean-square  current  as  indicated  from  this 

chart  is  found  as  follows :  0  X  5  min.  =  0 ;  20"  X  5  min. 
=  2000;  12'  X  5  rnin.  =  720;  30' 
(total  time  =  24  min.)  10,820. 
The  average  square  of  the  current  is  then  10,820/24 

=  421  and  the  root-mean-square  current  is  found  by 
taking  the  square  root  of  421  or  /  =  21  amp. 

Using  these  figures  to  determine  the  horsepower  of 
the  motor  necessary  for  the  work  corresponding  to  the 
chart  we  find  that  if  the  pressure  of  the  supply  circuit 
is  220  volts  and  the  efficiency  of  motors  of  this  class  is 
on  the  order  of  85  per  cent.,  the  horsepower  required  is : 

220  X  21 
- ■■,  .  .  -  o-  =  7  as  the  nearest  whole  number. 
/4d   X   O.oO 

This  value  of  horsepower  may  be  termed  the  root- 
mean-square  horsepower,  inasmuch  as  it  has  been  based 
on  the  root-mean-square  current.  The  actual  horse- 

power rating  to  select  depends  partly  on  the  standard 

ratings  available  and  partly  on  the  periods  of  rest  dur- 

^A    description    of    this    instrument    is    given    in    detail    in    tlie 
"Electrical  Journal,"  Vol.  XIV,  No.  2,  1917,  page  59. 

ing  which  the  motor  has  a  chance  to  cool  and  on  the 
amount  by  which  the  higher  current  values  exceed  the 
root-mean-square  value. 

In  the  particular  case  just  cited  a  current  of  30  amp. 
lasts  for  9  min.  out  of  the  24,  or  roughly  for  one-third 
of  the  time,  and  30  amp.  is  about  50  per  cent,  above  the 
root-mean-square  current  value.  If  the  actual  horse- 

power rating  selected  for  such  a  case  is  lower  than  the 
root-mean-square  value,  or  even  the  same,  and  the 
overload  capacity  is  depended  upon  for  the  high  cur- 

rents, informtion  should  be  secured  from  the  motor 
manufacturers  as  to  whether  the  overloads  indicated 

by  the  graphic  records  can  safely  be  expected  from  a 
motor  of  the  rating  chosen. 

In  addition  to  the  horsepower  determination  due  re- 
gard should  be  taken  to  obtain  a  motor  with  suitable 

operating  characteristics  in  such  matters  as  range  of 
speed  adjustment  and  starting  torque  to  accommodate 
the  load  to  be  driven. 

Graphic  Meter  More  Satisfactory 

From  what  has  been  said  above  it  will  be  apparent 
that  the  graphic  meter  is  more  satisfactory  than  the 
other  measurements  of  root-mean-square  current  de- 

scribed in  that  such  a  graphic  record  furnishes  not  only 
the  data  for  giving  this  current,  but  it  shows  overload 
conditions  and  the  duration  of  such  overloads  as  tvell 
as  of  rest  periods. 

These  methods  for  determining  horsepower  are  ap- 
plicable either  to  machines  where  motor  drive  is  con- 

templated or  for  a  study  of  machines  which  are  already 

motor  driven.  In  the  latter  case  they  furnish  a  con- 
venient means  for  ascertaining  whether  or  not  the  motor 

is  operating  at  its  full  rated  capacity  or  the  extent  of 
the  under  or  overloading  as  the  case  may  be.  It  is 
obviously  to  the  interests  of  the  shop  to  make  use  of 

some  such  scheme  in  changing  motors  from  one  ma- 
chine to  another  rather  than  to  depend  entirely  on 

guesswork  or  even  merely  on  judgment. 

Incorrect  Lead  of  a  Die 
By   0.    F.    KUHLMAN 

Recently  there  came  to  our  shop  the  job  of  threading 
some  ?-in.  rods,  for  about  15  in.  of  their  length  and 
fitting  to  each  a  cylindrical  nut  about  5  in.  long.  The 
nuts  were  of  such  shape  as  to  permit  chucking  and 
they  were  first  chased  nearly  to  size  and  then  finished 
with  a  new  tap. 

There  were  40  of  the  pieces  to  be  fitted,  and  as  this 
would  constitute  a  somewhat  tedious  job  if  the  threads 
were  cut  in  the  lathe  an  attempt  was  made  to  cut  them 
with  a  die. 

The  first  piece  had  been  cut  nearly  to  size  in  the 
lathe  and  then  finished  by  running  the  die  ever  it. 
This  fitted  the  nut  all  right  so  the  man  cut  the  next 
eight  or  ten,  using  the  die  alone  before  trying  any 
more  in  the  nut.  When  he  did  try  one  he  found  to 
his  surprise  that  it  would  go  only  about  halfway 
through  the  nut. 

Readjusting  the  die  to  cut  smaller  he  ran  it  over  the 
piece  again  with  no  better  results.  Successive  adjust- 

ments and  recuts  until  the  threaded  piece  was  per- 
ceptibly loose  on  entering  the  nut  failed  to  get  it 

through,  and  finally  one  of  the  nuts  was  sawed  open 
lengthwise  when  it  was  found  that  the  male  thread 
was  one  whole  turn  short  in  the  five  inches. 
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Mabchm© .By  Hugro  Pusep 

The  gagemaker's  skill  and  ingenu- 
ity are  nowhere  demonstrated  to 

better  advantage  than  in  plan- 
ning and  performing  the  opera- 
tions necessary  for  grinding  and 

lapping  angular  plug  gages  to 
conform  to  the  specified  limits  of 
accuracy.  In  this  branch  of  gage 

making  it  is  equally  true  that  the 
errors  in  preliminary  operations, 
if  not  taken  into  account  at  the 
proper  time,  will  accumulate  and 
cause  serious  defects  in  the  gages, 

which  will  be  difficult  if  not  im- 
possible to  eliminate  in  later  op- 

erations. 

A  COMMON  type  of  gage  used  to  gage  rectangular 
ZA  holes  is  reproduced  in  Fig.  1.  The  distances  A 

J.  \.  across  the  flats  and  over  the  rounded  corners  B 

vary  in  go  and  no-go  end  to  the  degree  of  accuracy  neces- 
sary in  the  gaged  product.  To  anyone  familiar  with  the 

use  of  these  gages  it  is  apparent  that  they  will  not  func- 
tion properly  unless  all  the  flats  are  perfectly  square 

and  equidistant  from  the  center  and  the  four  rounded 
corners  concentric.  When  machining  the  gages  the 
measuring  ends  are  left  cylindrical  to  facilitate  the 
finishing  of  the  rounded  corners,  and  after  hardening, 
these  ends  are  ground  and  lapped  to  size,  similar  to  any 
ordinary  cylindrical  plug  gage.  It  is  not  out  of  place 
to  say  that  the  grinding  of  both  ends  must  be  done  on 
perfectly  true  centers;  the  reason  for  this  will  appear 
later. 

Preparing  thk  Master  Block 

In  order  to  have  perfect  control  of  measuring  and 
checking  the  gage  while  grinding  and  lapping  the  flats 
the  master-block  method  is  the  most  accurate  and  simple 
one  for  this  class  of  work.  A  square  block  of  cast  iron 
is  bored  about  ̂   in.  larger  than  the  knurled  part  of  the 
gage,  Fig.  2,  and  is  drilled  and  tapped  for  eight  set- 
screws,  two  on  each  side,  as  at  A,  Fig.  2.  This  master 
block,  as  it  is  commonly  called,  should  be  made  as  small 
as  practicable  and  still  accommodate  the  setscrews,  and 
the  gage  should  protrude  far  enough  from  both  ends  to 
allow  the  grinding  wheel  sufficient  working  room. 

With  both  ends  ground  and  lapped  to  a  true  cylinder 
and  to  the  finish  dimensions  the  gage  is  placed  in  the 
cast-iron  block.  Fig.  2,  and  is  adjusted  by  the  eight 
setscrews  till  there  is  no  variation  on  the  indicator  when 
being  tested  on  the  surface  plate  as  shown  by  the  dia- 

gram, Fig.  3.  While  testing  this  setup  the  block  A  is 
laid  on  its  four  sides  in  rotation,  and  the  indicator  B, 
held  in  the  surface  gage  C,  is  passed  over  the  finished 

cylindrical  end  of  the  gage.  If  the  block  has  been  care- 
fully ground  by  the  aid  of  a  good  angle  plate  it  is 

possible  to  set  the  gage  central  to  the  block  by  adjust- 
ing the  eight  setscrews.  As  a  general  rule,  however, 

where  great  accuracy  is  required  the  master  block  must 
be  scraped  to  finish  on  all  four  sides.  This  is  done  with 

the  gage  in  position  and  setscrews  tightened,  and  is  con- 
tinued till  a  most  sensitive  indicator  shows  no  varia- 

tion on  the  gage  in  any  of  the  four  positions.  A  knife- 
edge  square  is  used  at  all  times  while  scraping,  and 
when  no  light  appears  between  the  block  and  the  square 

PIGS.   1  AND  2.      GAGE   AND  MASTER  BLOCK 
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FIG.  3.     METHOD  OF  USING  INDICATOR 

blade  in  four  positions  of  the  former  the  gage  is  ready 
to  have  the  flats  ground  on  it. 

In  order  to  do  good  work  a  surface  plate,  which  is 

known  to  be  a  true  plane,  is  a  most  important  ad- 
junct, as  is  also  a  knife-edge  square  that  is  absolutely 

accurate  and  a  very  sensitive  indicator.  The  master 
block  should  be  stamped  from  1  to  4  in  rotation,  on  its 
four  sides,  which  will  save  confusion  in  grinding  and 
lapping.  When  ready  to  begin  scraping  the  block  a  side 
which  is  nearest  the  center  of  the  gage  is  found,  which 
is  then  scraped  to  a  plane.  Now  when  the  indicator  is 
set  to  read  zero  over  the  go  end  of  the  gage  it  should 
read  over  the  no-go  end  exactly  one-half  more  than  the 
difference  in  their  sizes.  For  instance,  if  the  no-go 
end  measures  0.001  in.  larger  the  indicator  reading 
should  be  0.0005  in.  over  zero  on  that  end.  Let  us  as- 

sume that  the  side  of  block  just  finished  is  stamped  1. 
Now  a  block  is  laid  on  the  side  marked  3.  A  second 
surface  gage  with  an  indicator  is  now  necessary  to 
finish-scrape  that  side,  because  the  block  must  be  tested 
at  its  four  corners  for  parallelism  as  well  as  the  gage 
itself.  Indicating  is  a  quicker  and  surer  method  than 
using  micrometer  for  this  purpose.  A  gagemaker  must 
use  judgment  in  finishing  the  second  side.  If  there  are 
two  or  three  thousandths  of  an  inch  of  metal  to  remove, 
the  bulk  of  it  should  be  taken  off  on  the  surface  grind- 

ing machine,  then  the  scraper  used  for  the  final  tenth  or 
so.  The  third  side,  which  is  marked  either  2  or  4,  is 
now  scraped.  Only  one  indicator  is  now  required,  but 
the  knife-edge  square  is  constantly  employed  in  testing 
the  two  finished  sides  for  squareness  as  the  scraping 

FIG.  4.     UOUGH-SIZING  ON  GRINDING   MACHINE 

proceeds.  The  remaining  side  of  the  block  is  scraped 
similar  to  the  one  marked  S,  two  indicators  being  used 

in  conjunction  with  the  square  to  detect  any  accumu- 
lated errors. 

The  reason  for  grinding  both  cylindrical  ends  of  the 
gage  on  true  centers,  as  previously  stated,  will  be  clear 
to  anyone  after  the  description  of  preparing  the  master 
block.  If  the  ends  of  the  gage  had  been  ground  on 
centers  which  did  not  run  true  the  method  of  setting  the 
gage  in  the  master  block  would  be  much  complicated; 
in  fact  the  block  would  have  to  be  scraped  separately  for 
each  end  of  the  gage,  thus  doubling  the  time  for  this 
operation.  In  case  the  design  of  the  gage  should  be 
such  that  the  knurled  central  part  is.  smaller  in  diameter 
than  the  distance  over  the  rounded  comers  a  split 
sleeve  is  made,  the  outside  diameter  of  which  is  slightly 
greater  than  that  of  the  rounded  comers,  thus  allowing 

it  to  be  inserted  easily  into  the  master  block,  the  diam- 
eter of  the  hole  in  the  sleeve  being  ̂   in.  larger  than 

the  knurled  handle  of  the  gage. 

Grinding  the  Gages 

The  gage  is  now  ready  to  have  the  four  flats  ground, 

which  is  accomplished  on  a  magnetic  chuck  in  the  sur- 
face grinding  machine.  The  face  of  the  magnetic  chuck 

must  be  tested  for  parallelism  with  the  grinding  wheel, 
and  if  found  to  be  out  of  true,  a  facing  cut  should  be 
taken  over  it.  It  is  not  a  very  simple  matter  to  true  a 

magnetic  chuck  properly,  and  the  tendency  of  the  mag- 
netic poles  to  charge  the  grinding  wheel  must  be  taken 

into  consideration.  A  good  way  of  accomplishing  this 
is  to  use  a  medium  wheel  for  the  operation,  employing  a 
very  coarse  feed  and  a  slight  cut;  grade  M,  Norton  or 

Carborundum  Co.  gives  satisfaction.  Under  no  circum- 
stances should  a  hard  wheel  be  used,  because  it  glazes 

and  consequently  bums  the  face  of  the  chuck,  result- 
ing in  a  rough  surface.  Soft  wheels  are  also  undesir- 
able because  of  their  quick-wearing  qualities. 

The  flats  on  both  ends  of  the  gage  should  be  roughed 
out  to  within  0.005-in.  or  so  of  size.  This  is  accom- 

plished as  illustrated  in  Fig.  4.  The  master  block  A 
with  gage  B  is  laid  on  the  magnetic  chuck  with  the  side 
numbered  1  uppermost.  A  parallel  C  is  placed  against 
the  block,  as  shown,  to  prevent  shifting  under  pressure 
of  the  cut.  A  soft  wheel  should  be  used  for  this  oper- 

ation; a  Norton  grade  H  or  its  equivalent  will  do  the 
work.  The  reason  for  always  using  a  soft  wheel  for 

roughing  is  that  it  cuts  fast  and  does  not  "burn  the 
gage;  a  cut  0.0005  in.  or  even  deeper  can  easily  be  taken. 
Once  the  wheel  is  set  for  the  first  side  its  position 
should  not  be  altered  till  all  eight  flats  have  been  ground 
with  the  same  setting,  because  it  prevents  mistakes,  and 
the  fact  that  the  four  flats  on  the  master  block  are  num- 

bered will  remind  the  gagemaker  when  the  cycle  of 
operations  on  either  end  of  the  gage  has  been  completed. 
If  the  above  described  procedure  is  followed  there  is 
little  chance  of  grinding  off  too  much  by  mistake,  as 
every  time  a  cycle  of  operations  is  completed,  it  will 
suggest  the  measurement  as  a  matter  of  course. 

Success  at  this  stage  depends  on  a  few  time-worn 
kinks,  but  which  cannot  be  too  strongly  emphasized. 
The  grinding  wheel  should  be  re-dressed  immediately  it 
shows  signs  of  beginning  to  charge.  Whenever  chang- 

ing the  position  of  block  A,  Fig.  4,  in  relation  to  its 
sides,  the  parallel  C  is  also  removed  and  the  surface  of 
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the  magnetic  chuck  wiped  clean  with  a  piece  of  waste; 
but  before  replacing  the  block  the  palm  of  the  hand 
should  be  passed  over  the  chuck  and  the  contacting  side 
of  the  master  block  in  order  to  remove  the  last  traces  of 

dirt,  it  being  a  well-known  fact  that  the  human  hand 
acts  similarly  to  the  finest  chamois  leather. 

The  last  few  thousandths  is  taken  off  with  an  elas- 
tic wheel  of  about  grain  60  in  order  to  obtain  as  fine  a 

finish  as  possible,  thereby  leaving  only  a  small  fraction 
of  a  thousandth  for  the  lapping  operation.  With  a 
smooth-grinding  finish  there  need  not  be  more  than 
0.0001-in.  left  on  for  lapping,  and  to  obtain  this,  free 

from  chatter  marks,  all  play  in  the  grinding-machine 
spindle  must  be  taken  up  and  the  finishing  wheel  nicely 
balanced.  While  finish-grinding  only  hand  feed  should 
be  used.  This  is  because  the  adjustable  dogs  on  the 
grinding-machine  table  on  engaging  the  reversing  lever 
set  up  a  vibration  that  will  show  on  the  ground  sur- 

face as  chatter  marks.  Taking  the  last  few  tenths  off 

by  hand  feed  will  eliminate  this  to  a  large  extent,  result- 
ing in  a  very  smooth  finish. 

Lapping 

This  operation  should  be  looked  on  as  a  smoothing  or 

polishing  of  the  gage  flats,  and  when  an  extra-good 
grinding  job  has  been  performed  the  removing  of  grind- 
ing-wheel  marks  should  bring  the  gages  to  size.  How- 

ever, as  a  precautionary  measure,  slightly  more  metal  is 
left  on  for  lapping  than  is  absolutely  necessary  to  elimi- 

nate the  wheel  marks.  The  old  saw,  "It  is  easier  to  take 
off  than  to  put  on,"  holds  good  here  as  elsewhere. 

Preparatory  to  lapping,  the  gage,  which  is  still  held 
in  the  master  block,  is  placed  on  the  surface  plate  and 
tested  with  an  indicator  in  the  surface  gage.  Taking 
the  end  that  it  is  intended  to  lap  first,  the  indicator  is 
passed  over  all  the  flats  in  rotation,  noting  the  differ- 

ence in  reading,  if  there  are  any,  and  commencing  the 
lapping  on  the  highest  side.  Copper  has  proved  to  be 
the  best  material  for  laps  in  this  class  of  gage  work. 
For  larger  sized  gages  the  best  form  of  lap  is  a  small 
rectangular  block  of  copper,  the  lapping  side  of  which 
has  been  worked  to  a  true-plane  surface.  This  result  is 
acquired  either  by  milling,  shaping  or  grinding,  but  be- 

fore beginning  to  use  it  the  copper  block  is  rubbed  over 
a  good  true  cast-iron  lapping  plate.  This  puts  it  into 
condition  of  a  true  plane. 

For  first-class  results  the  copper  lap  should  not  be  as 
large  as  the  surface  which  it  is  to  lap.  Experience  has 
taught  that  the  lap  should  not  be  larger  than  about 
half  of  the  length  and  two-thirds  of  the  width  of  the 
flat  surface  on  the  gage.  A  fine  grade  of  Turkish  emery 
is  used  for  the  lapping  compound,  as  this  cuts  quite 
fast  but  leaves  a  good,  smooth  surface.  The  copper  lap 
is  charged  on  a  hardened  and  ground  steel  plate.  Loose 
emery  is  sprinkled  over  the  charging  plate,  the  surface 
of  which  has  been  previously  wetted  with  benzine  or 
kerosene.  This  helps  to  spread  the  emery  evenly  over 
the  surface.  A  circular  motion  should  be  imparted  to 
the  lap  while  pressing  it  to  the  charging  plate,  to  embed 
the  emery  properly.  Although  the  method  of  charging 
a  surface  lap  may  seem  to  be  a  simple  operation  there 
is  quite  a  difference  in  the  performance  of  a  lap  that 
has  been  properly  charged.  The  diagram  A  in  Fig.  5 
shows  in  exaggerated  form  a  lap,  the  surface  of  which 
has  been  charged  by  moving  it  only  back  and  forth  over 

FIG7 

FIGS.   5,  G  AND  7.      SMALL  LAPS  FOR  LOCAL  LAPPING 

the  charging  plate.  At  C  are  shown  streaks  of  emery 
particles  embedded  in  the  lap.  This  condition  is  hard 
to  prevent  in  moving  the  lap  in  a  straight  path  over  the 
charging  plate.  The  result  of  this  condition  of  the  lap 

being  that  the  heavier  charged  portions  C  wear  cor- 
respondingly minute  grooves  in  the  gage  surface.  As 

there  is  only  a  limited  surface  on  the  gage  to  work  on, 
the  lap  cannot  be  so  readily  turned  to  counteract  these 

grooves,  thus  resulting  in  a  more  or  less  faulty  sur- 
face. The  diagram  at  B,  Fig.  5  shows  the  surface  of  a 

lap  that  has  been  given  a  somewhat  circular  motion  in 

FIG.  8.     SIXTY-DEGREE  MASTER  ANGLE 
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FIG.    9.      SET  UP  OF  MASTER  ANGLE 

charging.  Heavily  charged  portions  of  the  lap  are 
shown  by  lines  D.  It  becomes  clear  now  that  no  matter 
whether  the  lap  is  moved  lengthwise  or  sidewise  over 
the  gage  surface  it  will  cut  evenly,  because  all  heavily 
charged  positions  of  the  lap  will  act  at  all  points  over 
the  surface  lapped  and  at  each  pass  of  the  lap. 

The  Disk  Lap 

For  lapping  the  flats  on  very  small  gages  where  the 
rectangular  lap  just  described  could  not  be  conveniently 
held  a  form  of  lap  shown  at  A,  Fig.  6,  is  used.  As  can 
be  seen  from  the  sketch  it  is  in  a  form  of  a  disk. 

These  disks  are  parted  off  in  the  lathe  from  a  copper 

rod  of  suitable  diameter  and  are  about  j%-in.  thick,  the 
diameter  being  slightly  less  than  the  width  of  the  flat 
surface  to  be  lapped.  Only  one  side  of  the  disk  is  used 
for  lapping,  the  opposite  having  a  small,  shallow  hole  B 
drilled  at  the  center  for  the  purpose  of  working  the  lap, 
as  will  be  explained  presently.  The  cross-section  C, 
Fig.  6,  shows  plainly  the  form  of  this  kind  of  lap. 
Grinding  or  scraping  is  the  easiest  way  of  bringing  the 
lapping  side  of  these  disks  to  a  perfectly  plane  surface, 
after  which  they  are  charged  with  emery  in  a  manner 
already  described  in  the  case  of  rectangular  laps.  Fig. 
7  shows  the  working  of  the  disk  lap.  A  is  the  gage,  E 
the  surface  lapped,  B  the  disk  lap,  while  the  bent  wire  C 
in  the  file  handle  D  forms  a  convenient  means  of  hold- 

ing and  working  the  lap.  The  bent  end  of  the  wire  C 
seats  itself  in  the  small  drilled  hole  as  already  explained 

in  the  construction  of  the  lap,  and  ""ransmits  the  pres- 
sure from  the  file  handle  to  the  lap.  'i  his  form  of  lap  is 

very  effective  and  convenient  to  use,  not  only  in  angu- 
lar plug  gage  work  but  in  all  work  where  the  surface  to 

be  lapped  is  very  small  or  not  easy  of  access. 
Lapping  of  gaging  flats  on  angular  plug  gages  is 

performed  with  the  gage  still  in  the  master  block  in 
which  it  was  set  up  and  ground.  It  is  not  removed 
from  the  surface  plate  while  lapping,  because  frequent 
measuring  with  the  indicator,  square  and  micrometers  is 
necessary.  When  getting  close  to  finish  size  the  meas- 

uring micrometer  is  set  to  Johansson  blocks  and  the 
spindle  locked.  In  this  way  a  gagemaker  can  work  to 
extremely  close  limits  by  feeling  alternately  over  the 
gage  flats  and  the  Johansson  blocks.     A  slight  varia- 

tion in  size  over  the  gage  flats  can  thus  easily  be  de- 
tected and  corrected  by  lapping.  When  a  tight  place 

has  been  found  the  indicator  is  passed  over  the  flats 
concerned  and  the  high  spots  noted,  which  are  then  re- 

duced with  the  disk  lap  till  the  opposite  flats  show  a 
parallelism  within  the  limits  specified. 

Hexagon  and  Octagon  Gages 

After  square  plug  gages  the  hexagon  and  octagon 
gages  are  the  ones  often  met  with  in  practice.  The 
grinding  and  lapping  of  these  are  identical  to  square 
gages,  namely,  in  scraped. master  blocks.  As  the  com- 

mercial bevel  protractor  is  not  considered  accurate 
enough  for  preparing  these  blocks  special  master  angles 
are  necessary.  In  making  these  master  angles  the  aim 
should  be  to  produce  a  theoretically  perfect  angle,  and 
although  this  entails  quite  an  expense  in  the  first  place 
it  will  be  found  a  good  investment  later  on,  not  only  on 
angular  gage  work  but  in  a  large  variety  of  tool  work. 
The  different  uses  of  the  master  angles  will  naturally 
suggest  themselves  where  such  angles  are  available,  as 
reference  gages,  means  of  accurately  setting  up  jigs  for 
boring  holes  at  an  angle,  setting  the  planer  head  for 
dovetail  work,  etc. 

Developing  a  60-Deg.  Master  Angle 

The  sketch  in  Fig.  8  shows  a  completed  60-deg.  master 
angle.  For  the  sake  of  clearness  the  blade  A  and  the  base 

B  are  shown  separately.  The  blade  is  made  of  good  qual- 
ity tool  steel  about  J  in.  thick  and  machined  as  shown. 

The  opening  C  is  for  lightening  the  blade.  The  recess 
D  corresponds  in  depth  to  the  thickness  of  part  E  in 
the  base.  The  base  B  can  be  made  either  of  tool  steel 
or  machine  steel  carbonized  and  hardened.  The  dowel 
holes  F  in  the  base  are  transferred  to  the  blade,  as 
at  G.  For  this  reason  that  part  of  the  blade  is  protected 
by  sheet  asbestos  during  hardening,  so  as  to  leave  the 
locations  of  the  holes  soft  enough  for  drilling  and 
reaming.  The  three  equally  spaced  button  screw  holes 
H  are  drilled  and  tapped  with  a  J  x  40-thousandths  tap, 
and  the  knife  edges  /  are  milled  to  60-deg.  bevel,  after 
which  the  blade  is  ready  for  hardening.  After  harden- 

ing, both  faces  of  the  blade  are  ground  parallel  on  the 

FIGS.  10  AND  11.     indicating  THE  BUTTONS  AND  MASTESl ANGLE  FOR  AN  OCTAGON 
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surface  grinding  machine.  Buttons  are  affixed  in  three 

positions  H  and  are  located  equidistant  by  the  aid  of 
Johansson  blocks.  No  care  should  be  spared  here,  be- 

cause the  accuracy  of  the  master  angle  will  depend  en- 
tirely on  correct  location  of  the  buttons.  The  base  B, 

Fig.  8,  is  now  fitted  to  the  blade  and  secured  by  two 
dowel  pins  as  already  explained.  The  assembled  master 

angle  A,  Fig.  9,  is  secured  to  an  angle  plate  C  in  the 
manner  shown,  with  the  buttons  B  leveled  accurately  to 
an  indicator  on  the  surface  plate. 

The  bottom  edge  D  of  the  master  angle  and  its  as- 
sembled base  is  now  ground  perfectly  flat  on  the  sur- 

face grinding  machine,  after  which  the  base  F  is  de- 
tached from  the  blade  and  the  measuring  edges  E  are 

set  up  and  ground  in  the  same  manner  as  the  bottom 
edge.  The  grinding  of  the  60-deg.  beveled  edges  is 
accomplished  either  by  the  aid  of  an  adjustable  angle 

plate  or  in  a  tilting  vise.  About  0.003-in.  has  proved 
to  be  the  correct  flat  to  leave  on  the  knife  edges.  After 
completing  the  grinding  of  the  blade  it  is  lapped  on  its 
two  knife  edges,  while  the  progress  of  the  lapping  is 

closely  watched  as  illustrated  in  diagram  Fig.  10  by  in- 
dicating on  the  surface  plate  over  the  two  buttons  A 

nearest  the  edge  being  lapped.  A  ground  and  lapped 
test  plate  of  convenient  length  and  size,  which  is  true  to 
a  straight  edge,  is  used  for  testing  the  knife  edge  on 

the  master  angle  blade  for  straightness.  The  master- 
angle  blade  and  its  base  are  now  reassembled,  and  lap- 

ping the  bottom  edge  of  blade  and  the  base  completes 
the  job. 

Developing  Master  Angle  for  Octagon 
Plug  Gages 

In  developing  the  master  angle  for  octagon  gages  a 
somewhat  similar  yet  distinctive  method  is  employed. 
Fig.  11  shows  the  blade,  which  from  the  similarity  to 
the  60-deg.  angle  blade  needs  no  further  explanation.  It 
might  be  said,  however,  that  the  knife  edge  A  is  ground 

and  finish-lapped  before  the  base  is  attached,  which  in 
all  respects  resembles  the  hexagon  angle  base.  Before 
assembling  the  base  with  the  blade  two  buttons  are 
affbced  by  the  tapped  holes  shown.    These  buttons  need 

^ 

FIG.    12. METHOD    OF    SETTING    MASTta    ANGLE 
FOR   GRINDING 

FIGS.    13,   14   AND  15.      OTHER   ANGULAR  PLUG   GAGES 

not  be  any  certain  distance  apart,  but  they  must  both 
measure  the  same  distance  from  the  knife  edge  A. 

For  grinding  the  bottom  edge  and  the  assembled  base 
of  the  45-deg.  master  angle  a  practically  square  angle 
plate  is  necessary.  The  two  views  in  Fig.  12  show  dia- 
grammatically  the  method  of  setting  the  master  angle 
preparatory  to  grinding  the  base,  reference  letters  in 
both  views  being  the  same.  As  shown  the  master  angle 
is  held  by  the  clamp  plate  C  and  capscrew  D  to  the  face 
of  the  angle  plate  G.  The  distance  E  in  view  A  is  now 
measured  with  indicator  and  Johansson  blocks,  then  the 
angle  plate  is  turned  over  to  rest  on  its  sides  as  at  B 
and  the  distance  F  is  measured  similarly  to  distance  E. 
When,  after  due  adjustment,  no  difference  in  the  two 
measurements  is  found,  the  knife  edge  /  is  at  an  angle 
of  45  deg.  to  the  surface  plate.  Now  the  bottom  edge  J 
of  the  master  angle  and  the  base  K  is  ground  and  a  few 
passes  over  a  lapping  plate  will  complete  the  master 
angle. 

Master  measuring  angles  of  other  than  60  or  45  deg. 
can  be  developed  successfully  by  the  bottom  method,  as 
already  described  in  the  two  previous  examples.  The 
sine  bar  is  also  used  to  advantage  in  this  class  of  work. 

Odd-Sized  Angular  Plug  Gages 

Angular  plug  gages  having  an  odd  number  of  sides, 
although  not  frequent,  do  occur  in  practice.  Of  these 
the  triangular  and  pentagonal  gages  are  the  ones  most 
commonly  used.  These  gages,  as  in  the  case  of  ones 
previously  described,  are  ground  and  lapped  in  master 
blocks,  the  finishing  of  which  to  correct  angles  is  ac- 

complished by  special  master  angles,  the  construction  of 
which  needs  no  further  explanation  in  view  of  the  data 

already  given.  There  are,  however,  some  special  fea- 
tures about  measurement  of  odd-sided  gages  that  must 

be  dwelt  upon.  Fig.  13  shows  a  pentagonal  plug  gage. 
The  cylindrical  end  A  is  ground  to  diameter  that  is 
tangent  to  the  flats  on  the  gage  in  its  finished  condition. 
This  cylindrical  end  A  and  the  diameter  B,  which  will 
afterward  form  the  rounded  corners  C,  are  ground  and 
lapped  first.  Then  the  five  flats  are  ground,  setting  the 
measuring  indicator  to   the   highest  point   D   on   the 
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cylindrical  end.  Thus  with  an  indicator  reading  to  ten 
thousandths  of  an  inch  it  is  easy  to  determine  the 
progress  of  grinding  and  lapping  the  flats.  This  method 
of  accurately  measuring  the  distance  of  flats  from  the 

center  by  indicating  over  an  extra  cylindrical  end  ap- 
plies to  all  other  odd  sided  gages.  Should  there  be 

occasion  to  make  a  gage  that  has  one  or  more  flats  of 
varying  distance  from  the  center  then  those  furthest 
from  the  center  are  finished  first  and  the  cylindrical 
end  reduced  in  diameter  till  it  comes  tangent  to  the 
next  flat  closer  to  the  center  of  the  gage. 

There  is  another  type  of  angular  plug  gage  having  a 
large  circular  part  besides  the  flats.  An  end  view  of 
such  a  gage  appears  in  Fig.  14.  The  circular  part  A 
should  be  looked  on  as  merely  an  enlargement  of  the 
cylindrical  or  rounded  corner,  and  if  treated  as  such  it 
should  cause  little  worry  to  the  gagemaker  as  to  the 
method  of  finishing  the  gage.  The  flats  B,  if  odd  in 
number,  are  finished  to  the  cylindrical  measuring  end 
left  for  that  purpose  on  the  gage  and  represeiited  in 
this  instance  by  line  C.  This  cylindrical  measuring  end 

in  odd-sided  gages  is  ground  off  after  the  gage  has  been 
completed  and  passed  by  the  inspector. 

Designing  Gages  for  Rapid  Production 

It  might  be  fitting  in  this  article  on  angular  plug 
gages  to  suggest  improvements  in  design  of  these  gages 
that  would  result  in  a  great  saving  of  time  where 
quantity  production  is  desired.  American  machine 
shops  are  sure  to  be  called  upon  in  the  near  fu- 

ture to  contribute  the  larger  part  of  their  capacity 
to  reconstruction  work.  This  means  that  quantities  of 
gages  will  be  needed  to  produce  machine  products  of 
every  kind  on  the  basis  of  interchangeability. 

In  Fig.  15  is  shown  a  type  of  an  angular  plug  gage 
which  has  detachable  gaging  ends.  These  gaging  ends 
A  have  short  taper  shanks  B  fitting  into  a  reamed  hole 
at  each  end  of  the  knurled  handle  C.  The  setscrew  D 
bears  against  a  flat  on  the  taper  shank,  thus  furnishing 
added  security  against  the  possibility  of  pulling  the 
gaging  ends  off  the  handle  should  the  gage  be  jammed 
tightly  into  the  hole  being  gaged.  The  hole  E  provides 
meftns  for  driving  the  gage  off  the  handle  when  re- 

quired.   Any  standard  taper  is  suitable  for  the  shanks. 
The  advantages  of  this  detachable  design  for  an- 

gular plug  gages  are  numerous,  the  more  prominent 
being  the  reduction  in  cost  of  producing  the  gages  in 
the  first  place  and  much  lower  upkeep  expense,  as  in 
the  case  of  making  renewals,  etc.  Where  solid  double- 
ended  gages  are  used,  as  described  at  the  beginning  of 
this  article,  the  master  blocks  in  which  they  are  ground 
and  lapped  must  be  adjusted  for  each  individual  gage 
and  sometimes  ground  or  scraped  all  over  in  order  to 
be  within  the  limits  of  accuracy  necessary.  The  taper 
shank  of  the  detachable  gage  is  ground  concentric  with 
the  body  of  the  gage,  so  when  a  master  block  is  once 
finished  for  the  first  gage  it  will  need  no  adjustment  or 
rescraping,  the  tapered  hole  at  each  end  of  the  master 
block  centering  each  subsequent  gage  properly.  A 
drift  hole  of  course  must  be  provided  for  each  hole  in 
the  master  block  to  remove  the  finished  gaging  ends. 

Angular  plug  gages  are  made  of  tool  steel,  machine 
steel  carbonized  not  being  practicable  on  account  of  the 
stock  that  has  to  be  removed  by  grinding  the  flats  after 
hardening.     In  the  solid  type  of  gages  therefore  the 

large  amount  of  expensive  tool  steel  in  the  knurled 
handle  is  wasted.  The  handle  C  in  Fig.  15,  being  of 
machine  steel,  eliminates  this  waste  of  expensive  ma- 

terial. Further  the  same  ?iandles  can  be  used  for  dif- 
ferent gages  or  when  changing  the  design  of  the  gaged 

hole  and  also  in  renewing  worn  gaging  ends.  If,  for 
instance,  the  product  of  any  shop  calls  for  three  sizes  of 
square  hole  gages,  the  sizes  being  1  in.,  li  in.  and  2  in. 
across  the  flats  respectively,  the  shanks  of  all  these 
sizes  could  be  of  the  same  taper.  Then  only  one  master 
block,  just  large  enough  for  the  2-in.  gage,  could  be 
used  for  grinding  and  lapping  all  the  square  hole  gages in  the  shop. 

This  last  item  alone  should  convince  any  gage  u.ser 
as  to  the  practicability  of  the  detachable  design.  Even 
on  small  quantities  this  design  is  a  wonderful  time 
saver.  With  the  return  of  the  country  to  peace  basis 
and  the  resumption  of  keen  competition  among  the 
machinery  producing  establishments  not  only  of  Amer- 

ica, but  of  the  entire  world,  advantage  should  be  taken 
of  all  improvements  whether  in  the  processes  of  manu- 

facture or  improvement  of  design. 

A  Successful  Apprentice  Toolmakers' School 
By  C.  R.  Dooley 

Committee   on   Education   and   Special   Training, 
War  Plans  Division,  General  Stai* 

I  read  with  much  interest  the  article  entitled,  "A 

Successful  Apprentice  Toolmakers'  School,"  in  the American  Machinist  of  Feb.  20.  The  experience  cited 

coincides  exactly  with  that  of  the  Committee  on  Educa- 
tion and  Special  Training  with  its  vocational  schools. 

During  the  past  summer  and  fall  we  operated  167 
schools,  training  140,000  soldiers  in  67  different  trades. 

I  would  take  exception  to  the  last  statement  of  the 

article  which  reads  as  follows:  "The  secret  probably 
lies  in  their  rule  of  admitting  only  high-grade  ma- 

chinists of  long  experience  to  the  course,  and  those  only 
who  have  served  long  with  the  company  and  themselves 

ask  for  the  opportunity."  Undoubtedly  this  had  a  great 
deal  to  do  with  their  success,  but  our  experience  thi& 
summer  proved  almost  equally  successful  with  men  who 
had  had  practically  no  experience  in  the  trade  they  were 
learning.  Garment  makers  were  trained  as  very  good 
blacksmiths,  bank  clerks  as  pattern  makers,  salesmen  as 
tinsmiths,  etc.  The  length  of  our  training  was  the  same 
as  the  one  cited  in  this  article,  namely;  two  months. 

As  a  result  of  the  war  there  is  surely  evidence  in 
favor  of  the  training  of  men  following  their  lines  of 
native  ability  rather  than  their  trades  and  experiences. 
Thousands  of  men  are  today  employed  in  work  not  at 
all  suited  to  them  and  which  they  do  not  like.  A  great 

upheaval  like  a  war  throws  them  into  their  proper  en- 
vironment and  they  surprise  us  with  the  character  of 

their  work.  Nowhere  is  this  more  apparent  than  in  the 
training  of  the  thousands  of  ofliicers  required  by  the 
army.  As  you  know  the  training  was  largely  done  in 
a  period  of  three  months  in  the  face  of  the  fact  that 
the  regular  army  officers,  and  all  of  us  for  that  matter, 
said  that  two  years  would  be  necessary  at  least.  Given 
the  proper  method  of  instruction  and  the  line  of  work 
suited  to  the  individual,  according  to  his  native  ability 
and  temperament,  the  speed  with  which  excellent  results 
can  be  accomplished  is  simply  marvelous. 



April  3,  1919 Don't  Wait — BUY  Equipment  Now 
641 

VII.     Thermit  Welding  of  Cast  Iron 
and  Other  Parts 

The  welding  xvork  described  in  the  first  part  of 
this  article  is  closely  allied  to  the  repair  of 
machine  tools  in  general,  ivhile  the  latter  part 
describes    some   special    small-tool    applications. 

THE  Thermit  process,  while  adapted  to  the  welding 
of  cast  iron,  cannot  be  used  on  all  cast-iron  welds 
owing  to  the  difficulty  in  many  cases  of  allowing 

properly  for  the  shrinkage  of  the  metal  in  the  weld 
when  cooling.  The  Thermit  steel  contracts  twice  as 
much  as  the  cast  iron,  so  that  in  certain  constructions 
shrinkage  strains  will  be  set  up  in  the  weld  causing 
cracks.  This  difference  in  shrinkage  often  makes  it 
impractical  to  weld  long  cracks  in  thin  sections.  As 
a  general  rule  we  should  say  that  if  the  length  of  crack 
is  more  than  eight  times  the  thickness  of  the  material 
a  Thermit  weld  should  not  be  attempted,  because  on 
account  of  the  difference  in  shrinkage  along  the  line 
of  the  fracture  small  hair-line  cracks  will  appear  per- 

pendicular to  the  line  of  the  fracture.  These  cracks 
however  being  perpendicular  to  the  line  of  the  weld 
are  often  therefore  of  little  consequence  and  do  not 
interfere  with  the  strength  of  the  weld. 

It  is  also  not  usually  feasible  to  weld  cracks  in 
cast-iron  cylinders,  pots,  kettles  and  similar  castings. 
Where  there  is  a  clean  break  between  two  sections  or 
where  the  section  to  be  welded  can  be  completely  cut 
through  and  can  be  separated  a  sufficient  amount  to 
allow  for  the  contraction  in  the  weld,  and  also  where 
the  length  of  the  weld  is  not  more  than  eight  times 
the  thickness  of  the  material,  a  Thermit  weld  would 
be  entirely  practical  and  can  be  made  in  exactly  the 
same  way  as  outlined  for  the  welding  of  wrought-iron 
and  steel  sections. 

In  cases  where  the  crack  can  be  opened  up  mechan- 
ically or  by  heating  a  parallel  part  to  a  dull  red  a 

weld  may  be  made,  but  it  must  be  remembered  that 
expansion  gained  in  this  way  must  be  a  little  more 
than  the  expansion  of  the  parts  next  to  the  weld  during 
the  preheating. 

Care  should  be  taken  in  preheating  for  cast-iron  welds 
not  to  heat  the  sections  too  hot;  a  dull  red  is  suffi- 

cient. One  should  be  careful  to  keep  the  heat  going 
until  the  mold  is  thoroughly  dried  out. 

The  mixture  of  Thermit  for  the  weld  should  be  dif- 
ferent than  for  wrought  iron  and  steel,  and  for  this 

purpose  the  special  mixture  known  as  cast-iron  Ther- 
mit is  recommended.  This  consists  of  plain  Thermit 

with  which  is  mixed  3  per  cent,  ferrosilicon  50/50 
and  20  per  cent  mild-steel  punchings,  i.e.,  to  every  100 
lb.  of  plain  Thermit  is  added  3  lb.  of  ferrosilicon  and 
20  lb.  of  punchings.  This  gives  the  best  results  on  cast 
iron  and  produces  a  homogeneous  metal  in  the  weld. 

Welds  on  cast  iron  are  a  little  more  difficult  to  ma- 
chine than  welds  on  wrought  iron  and  steel,  as  the 

metal  along  the  line  of  junction  of  the  Thermit  metal 
and  the  cast  iron  is  apt  to  be  a  trifle  hard  due  to  the 
absorption  of  carbon  from  the  cast  iron.  This  objec- 

tion is  not  a  serious  one,  however,  and  hundreds  of  welds 
have  been  completed  with  the  most  satisfactory  results. 

Examples  of  Cast-Iron  Welds 

In  order  to  show  the  possibilities  of  welding  various 
cast-iron  pieces  with  Thermit  a  few  examples  taken 
from  actual  practice  are  given. 

Fig.  75  shows  how  a  new  jaw  was  burned  onto  the 
frame  of  a  heavy  shear,  in  the  shops  of  the  Raleigh 
Iron  Works  Co.,  Ealeigh,  N.  C.  The  job  was  done  in 
1906  and  the  machine  is  still  in  service.  This  machine 

was  designed  for  shearing  li  x  6-in.  bars,  producing 
an  enormous  strain  on  the  jaws.  A  large  part  of  the 
corner  of  the  lower  jaw,  weighing  about  75  lb.,  broke 
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FIG.   75. NEW  JAW  BURNED  TO  FRAME  CASTING  OF 
HEAVY  SHEAR 

off.  It  then  became  a  question  of  getting  a  new  frame 
or  burning  on  a  new  jaw  corner,  which  would  require 
the  fusing  of  a  surface  about  1  sq.ft.  in  area  in  order 
to  obtain  a  thorough  union.     It  was  finally  decided  to 

try  Thermit.  The  surface  of  the  break  was  chiseled  off 
for  the  reason  that  a  cast-iron  break  is  usually  glazed 
with  graphitic  carbon.  The  mold  was  then  put  in  place 
and  well  luted  with  fire  clay  where  there  was  any 
danger  of  leakage.  Moi.st  sand  was  also  rammed  around 
the  mold  and  other  parts  as  a  further  precaution. 
The  surface  of  the  fracture  and  the  stock  around  the 
jaw  was  then  heated  through  the  gates  and  risers  by 
means  of  gas  jets,  in  order  that  the  casting  might  be 
thoroughly  heated  and  all  moisture  driven  out.  The  gas 
torches  were  kept  in  action  several  hours.  A  crucible 
containing  175  lb.  of  Thermit  was  then  put  in  position 
for  tapping  into  the  mold.  After  the  reaction  the  Ther- 

mit steel  was  run  into  the  mold  and  at  once  fused  the 
entire  surface  of  the  fracture.  In  the  meantime  a  ladla 
of  molten  cast  iron  containing  about  600  lb.  of  metal  was 
held  in  readiness  and  was  superheated  by  means  of  a 
Thermit  semisteel  can.  As  soon  as  possible  after  pouring 
the  Thermit,  this  cast  iron  was  poured  into  the  second 

FIG.  77.     CAST-IRON  ROLLING  MILL  BASE  REPAIRED  FOR 
THE  WACLARK  WIRE  CO.,  ELIZABETH,  N.  J. 

gate,  shown  at  the  front  of  the  jaw,  and  this  forced 
the  Thermit  steel  out  of  the  mold  after  it  had  served 
its  purpose  in  bringing  the  surface  of  the  jaw  to  a 
welding  or  fusing  heat.     The  result  was  a  new  corner 

FIG.   76.     WELD   ON   IS-IN.,   68,000-LB..  CAST-IRON  BLOOM- 
INC  MILL  HOUSING.     ABOUT  3.500-LB.  OF  RAILROAD 

THERMIT  USED 

FIG.  78.     REPAIR  ON  A  25-TON  NAIL-MACHINE  HOUSING 

of  cast  iron  burned  onto  the  old  jaw.  The  illustration 
shows  the  two  gates  and  four  risers  before  they  were 
trimmed  off.  In  Reactions  for  the  fourth  quarter  of 
1917  W.  J.  Musick,  blacksmith  foreman  of  the  St.  Louis 
shops  of  the  Missouri  Pacific  R.R.  wrote: 

AVe  recently  had  one  of  our  steam  hammers  break  through 
both  sides  of  the  frame  and  through  the  throat,  the  fracture 
being  61  in.  long.  This  hammer  was  so  badly  broken  that 
it  seemed  as  though  it  were  doomed  for  the  scrap  pile. 

A  new  steam  hammer  was  ordered,  but  in  the  meantime  it 
was  decided  to  try  to  repair  the  old  one  with  Thermit.  The 
weld  was  made  and  a  successful  repair  was  accomplished, 
resulting  in  saving  a  considerable  amount  of  money. 
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We  have  also  welded  a  cast-iron  engine  bed  for  the 
Helmbacher  Rolling  Mill  Co.  The  bed  of  this  engine  is 
32  in.  high  and  12  in.  across  the  top.  The  mill  was  only 
ghut  down  24  hours  while  the  repair  was  being  made. 

Master  Mechanic  George  M.  Stone,  writing  in  the 
same  publication,  says: 

I  think  your  readers  will  be  interested  in  the  accompany- 
ing illustrations  of  Thermit  welds  which  have  been  made 

by  me  in  the  shops  of  the  Chicago,  Rock  Island  and  Pacific 
Railroad,  Chickasha,   Okla.,  and   I   would   like  to   call  par- 

FIG.    79.      CA.ST-IRON   HOUSING   OF   KNUCKLE   MACHINE. 
WELDED  BY  THE  STANDARD  PARTS  CO.. 

CLEVELAND,   OHIO 

ticular  attention  to  the  welding  of  valve  seats  on  loco- 
motive cylinders,  which  I  consider  an  exceptionally  good 

piece  of  work  in  view  of  the  fact  that  these  are  cast-iron 
cylinders.  The  manner  in  which  we  handled  the  work  wag 
fis  follows: 

The  ports  of  the  cylinders  were  cracked  through  from  the 
steam  port  to  the  exhaust  port.  A  Thermit  weld  was  made 
on  these  cylinders,  and  in  order  to  do  this  the  entire  cylinder 
was  cut  loose  from  the  frame  and  smoke  arch  of  the  loco- 

motive. The  pistons  were  removed  from  the  cylinders,  as 
well  as  the  cylinder  heads  both  front  and  back.  The  cylinder 
was  then  preheated  with  a  slow  wood  fire  and  welded 
with  Thermit. 
We  have  also  had  very  good  success  with  the  welding  of 

Fia   80. MACHINERY   STEEL   AND    HIGH-SPEED   STEEL 
READY   TO   CLAMP   MOLD 

spokes  in  driving-wheel  centers  and  the  welding  of  main 
frames  on  one  of  our  heaviest  classes  of  engines  in  freight 
service. 

These  instances  show  that  in  many  cases  the  success 

or  failure  of  a  cast-iron  welding  job  is  merely  a  mat- 
ter of  good  judgment.  As  in  other  kinds  of  welds, 

expansion  and  contraction  must  be  allowed  for,  and  in 
many  cases  where  a  purely  Thermit  weld  would  be  out 
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FIG.  81.     SHEET-IRON  MOLD  BOX  AND  WOODEN  PATTERN 

of  the  question,  owing  to  the  difference  in  contraction 
of  cast  iron  and  Thermit  steel,  the  Thermit  may  be 
used  merely  to  bring  the  broken  surface  up  to  a  fusing 
heat  and  then  molten  cast  iron  may  be  burned  on,  as 
was  done  with  the  shear  jaw  previously  mentioned. 

The  illustrations  here  given  show  how  Thermit  weld- 

ing may  be  applied  to  various  cast-iron  machine  parts. 
Fig.  76  shows  a  weld  on  a  48-in.  blooming  mill  housing, 
which  weighed  68,000  lb.  Approximately  3500  lb.  of 
railroad  Thermit  was  used.  Fig.  77  shows  a  weld  on 

a  rolling-mill  bed  made  for  the  Waclark  Wire  Co., 
Elizabeth,  N.  J.  The  weld  shown  in  Fig.  78  was  on  a 

25-ton  nail-machine  housing,  and  650  lb.  of  Thermit 
was  used.  Another  housing  weld  on  a  knuckle  machine 
made  by  the  Standard  Parts  Co.,  Cleveland,  is  shown 

in  Fig.  79.  Many  times  breaks  on  machine-tool  parts 
could  be  repaired  in  the  same  way. 

Welding  High-Speed  Steel  to  Machinery  Steel 

The  largest  weld  ever  made,  up  to  January,  1919, 

was  a  cast-iron  weld  on  a  blooming-mill  shear  at  the 
plant  of  the  Pittsburgh  Steel  Co.  The  broken  piece  was 
of  irregular  shape  approximately  37  in.  wide  by  5  ft. 
6  in.  long  and  weighed  about  3000  lb.  Five  No.  10 
crucibles  were  used  for  the  job. 

Sometimes  it  is  advisable  to  weld  tool  or  high-speed 
steel  to  a  mild-steel  bar  or  shank.  This  is  perfectly 
feasible    for    special    drills,    reamers,    boring    bars    or 

FIG.    82       HIGH-SPEED   STEEL   CUTTERS   HELD   IN   WAX 
PATTERN  WITH  HOLLOW  STEEL  CORE 
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FIG.  83.     HELICAL,  INSERTED-BLADB  REAMER  MADE 
BY  THE  THERMIT  PROCESS 

special  tools  of  various  kinds.  Where  only  one  or  two 
jobs  are  to  be  done  ordinary  welding  by  the  wax-core 
method  may  be  employed,  but  where  many  pieces  are  to 
be  welded  it  will  pay  to  make  molds.     A  mold   for 

TABLE  V.      COST  OF  THERMIT  AND  APPAR.\TUS   FOR 
GENERAL  WELDING 

Gross  Lb. 
Shipping  Weight         Cost 

Railroad  Thermit    (50-lb.   boxes  only)          671  $17.50 
Plain  Thermit    (50-lb.   boxes  only)          59  17.00 
Cast-iron  Thermit   (50-lb.  boxes  only)          70J  17.50 
Ignition  powder  ( i-lb.  cans)    .45 
Yellow  wax,  per  pound    .35 
Punchings.  per  pound    .025 
Special  molding  material   (300  lb.)        340  4.00 
Fire  clay  (300  lb.  net)        340  3.50 
Fire  brick,  per  barrel   (300  lb.  net)        340  4.00 
Kiln-dried  silica  sand   (300  lb.  net)        340  3.50 
Single-burner  preheater          200  50.00 
Double-burner  preheater           225  75.00 
Flaming-burner  attachment       3.00 
Magnesia  stones.  No.   1    .15 
Magnesia  stonss.  No.  3   ,    .20 
Magnesia  thimbles.  No.   1    .10 
Magnesia  thimbles.  No.  3    .15 
Magnesia  tar,  Dbout  400  lb.  net        450  .06 
Plugging  material.   No.   2  package    .10 
Automatic  crucibles  (with  caps  and  rings) ...        40  4.00 
Automatic   crucible,    No.    2i          60  5.50 
Automatic  crucible.  No.  5        150  11.00 
Automatic   crucible.    No.    10        775  60.00 
Cast-iron  relining  cone.  No.  1          50  5.00 
Cast-iron  relining  cone,  No.   5        150  12.00 
Cast-iron  relining  cone.  No.  10 .  .        600  40.00 
Tripods,  Nos.  1  to  7,  weights  11  to  65  lb   $2.50  to  9.00 

welding  round  bars  together  is  shown  in  Fig.  80.  The 
pattern  and  mold  box  for  this  are  shown  in  Fig.  81. 

High-speed  steel  blades  may  also  be  welded  into  large 
or  emergency  job  reamers  in  a  comparatively  short 
time.  For  this  purpose  a  cylinder  is  bored  out  slightly 
larger  than  the  hole  to  be  reamed.  The  blades  for 
the  reamer  are  placed  inside  this  cylinder  and  wedged 

into  their  proper  places.  Tin  or  wooden  spacing  pieces 
may  be  used  for  this  if  they  are  so  placed  as  to  be 
removed  after  the  wax  hardens.  After  the  blades  are 
fixed  in  position  another  cylinder  or  piece  of  pipe  is 
centered  inside  the  blades,  allowing  space  between  the 
olades  and  this  cylinder  according  to  the  size  of  the 
reamer  being  made.  Wax  is  next  poured  into  the 
spaces  between  the  blades  and  the  inner  cylinder.  After 
it  is  removed  from  the  outer  cylinder  and  the  wax 
hardens,  enough  of  it  is  trimmed  away  between  the 
blades  to  allow  for  chip  space.  The  wax  matrix  with 
the  blades  in  place  is  then  rammed  up  in  a  mold. 
The  inner  cylinder  is  then  warmed  slightly  and  re- 

moved. A  steel  shank  is  next  inserted  and  centered 
correctly.  The  wax  is  now  melted  out  and  the  Thermit 
steel  run  in,  welding  the  blades  securely  to  the  steel 
shank.    A  wax  matrix,  with  blades  and  inner  cylinder 

FIG.    85. RAIL  PREHEATER  THAT  WILL  HEAT   FOUR 
JOINTS   AT   ONCE 

FIG.    84.      SINGLE-BURNER   AND   DOUBLE-BURNER  PRB- 
HEATERS.  USINC,  EITHER  GASOLINE  OR  KEROSENE 

in  place,  is  shown  in  Fig.  82.  In  this  illustration  the 
wax  has  been  cut  away  between  the  blades  and  the 
assembly  is  ready  to  be  put  into  the  mold  box  and  be 
rammed  up.  When  the  work  is  cool  it  is  centered  and 
the  blades  ground  for  size  and  clearance. 

A  helical  reamer  with  inserted  high-speed  steel  blades 
is  shown  in  Fig.  83.  This  reamer  was  made  by  T.  O. 
Martin,  blacksmith  foreman  of  the  Illinois  Central  R.R. 
shops  at  Jackson,  Tenn. 

Preheaters  for  Thermit  W^ork 

As  practically  all  welds  in  ordinary  practice,  except 
those  on  pipe,  require  preheating  it  is  well  to  uss 
heaters  made  for  the  purpose  wherever  possible.  In 
some  shops  gas-burning  torches  supplied  with  com- 

pressed air  may  be  used.  Many  shops,  however,  have 
neither  gas  torches  nor  compressed  air.  This  method 
is  not  practicable  on  outdoor  welds.  Crude-oil  heaters 
should  not  be  used  at  all,  on  account  of  their  tendency 
to  deposit  carbon  or  other  matter  on  the  surfaces  to 
be  welded,  thereby  causing  inperfect  welds.  In  ord^r 
to  make  the  preheating  work  as  easy  and  convenient 
as  possible  the  Metal  and  Thermit  Corporation  maKes 
the  preheaters  here  shown.     Fig.  84  shows  two  kinds, 
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a  single  and  a  double  burner.  For  infrequent  or 
small  jobs  the  single  burner,  which  may  be  fitted  with 
a  flaming  burner  also,  will  probably  answer  the  pur- 

pose. Where  a  number  of  welds  are  to  be  made,  how- 
ever, the  double-burner  apparatus  should  be  selected. 

In  these  illustrations  A  is  the  place  to  attach  the  hose 

from  the  compressed-air  supply;  B  is  the  valve  for 
regulating  the  pressure  on  the  surface  of  the  fuel;  C 
is  a  tube  which  runs  within  a  few  inches  of  the  bottom 
of  the  tank;  D  is  the  needle  valve  which  controls  the 
fuel  to  the  burner;  E  is  the  air  pressure  control  to 
the  burner;  F  is  a  check  valve  which  prevents  back 
fire;  G  are  torches  or  burner  pipes;  H  is  a  flaming 
burner.  The  small  tank  on  the  left  side  is  a  water 

separator  for  the  compressed-air  supply. 
Fig.  85  shows  a  four-burner  portable  apparatus  used 

largely  for  rail-welding  work.  It  carries  its  own  air 
compressor,  which  may  be  run  by  attaching  to  a  trolley 
wire  or  to  some  other  electric-current  supply.  All  of 
these  burners  use  either  gasoline  or  kerosene. 

Cost  op  Thermit  Welds  and  Apparatus 

There  are  many  factors  which  enter  into  the  calcu- 
lation of  the  cost  of  Thermit  welding  and  the  apparatus. 

Where  a  single  weld  is  to  be  made  and  the  shop  man 
has  to  buy  the  apparatus,  materials  and  do  the  work 
himself,  the  cost  will  naturally  be  higher  than  where 
several  welds  are  to  be  made  or  where  he  can  hire  it 
done.    There  are  so  many  places  now  making  a  specialty 

TABL,B  VI.      COST   OF  MATERIALS   AND  APPLIANCES   FOR     PIPE  WELDING 
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of  Thermit  welding  that  in  ordinary  circumstances  it 
is  usually  better  to  have  them  do  the  work  on  large 
jobs  than  for  inexperienced  men  to  undertake  the 
work.  One  big  factor  in  favor  of  Thermit  welding,  on 
large  jobs  especially,  is  that  of  time  saving,  and  many 
times  this  process  would  be  preferable  to  any  other 
plan  on  this  account  alone,  even  if  the  cost  were  ten 
times  what  it  really  is. 

Data  for  the  approximate  cost  of  various  jobs  has 
been  given  in  tables  and  specifications  throughout  the 

article,  but  in  order  to  give  those  responsible  for  re- 
pair or  other  welding  work,  as  exact  information  as 

possible  on  which  to  base  their  calculations,  the  accom- 
panying tables  are  included.  These  are  taken  from 

the  price  list  of  the  Metal  and  Thermit  Corporation, 
published  June  15,  1918,  and  of  course  are  subject  to 
changes.  These  quotations  are  f.o.b.  Jersey  City,  N.  J. 
Table  V  gives  prices  for  general  welding  materials, 
and  Table  VI  for  pipe  work.  It  will  be  noted  that 
some  of  the  quotations  in  this  last  table  do  not  exactly 
agree  with  figures  given  in  the  table  of  comparative 
costs  of  Thermit  welded  and  mechanically-joined  pipe, 
but  it  should  be  borne  in  mind  that  the  comparative 
table  gives  averages  only,  and  is  also  subject  to  varia- 

tions in  cost  of  labor  and  materials. 

What  Is  the  Matter  With  the 
Machine-Tool  Business? 

By  Entropy 

Just  why  anyone  stays  in  the  machine-tool  business 
is  almost  as  great  a  mystery  as  how  they  can  stay  in 
it.  It  is  an  absolutely  essential  business,  and  yet  it 
is  among  the  first  to  go  dovra  under  pressure  and  the 
last  to  come  up.  What  is  the  matter?  Why  cannot  it 
be  equalized? 

Possibly  the  trouble  is  that  a  machine  tool  built  just 
after  the  Civil  War  was  almost  usable 
at  the  beginning  of  the  late  war.  In 
hardly  any  other  line  of  machinery 
are  the  builders  so  lacking  in  inventive 
ability  that  they  cannot  change  de- 

signs radically  in  less  time  than  it 
takes  to  wear  out  the  product.  In 
the  machine-tool  business  the  changes 
in  design  over  a  period  of  10  years  are 
only  noticeable  to  an  expert.  There 
may  be  a  change  in  the  style  of  oil-hole 
covers  or  there  may  be  a  handwheel  on 
the  tailstock  instead  of  a  crank,  but  the 
fundamentals  remain  imperceptibly 
changed.  The  size  of  the  head  spindle 
for  a  16-in.  lathe  has  advanced  timidly 
by  sixteenths  of  an  inch.  The  change 
gears  have  hardly  been  glanced  at,  the 
belt  power  has  mounted  only  by 
eighths.  Our  designers  seem  to  be  tied 
hand  and  foot;  conservatism  has  held 

the  fort,  and  timidity  is  the  only  recog- 
nized virtue.  Once  in  a  blue  moon 

some  designer  from  the  back-hill  coun- 
try comes  out,  shines  with  meteoric 

splendor,  makes  a  killing,  grows  rich 
and  shuts  up  in  his  shell  again.  Such 
circumstances  only  accentuate  the 
gloom;  they  do  not  light  the  way 
for  others.  Users  of  machine 

tools  are  apt  to  look  on  them  as 
permanent  investments,  not  as  articles  of  consumption. 
Not  long  ago  I  sold  a  lathe  to  a  shop  where  they 
were  considering  taking  out  an  oldish  machine  with 
a  stone  bed.  On  reconsideration,  however,  it  was 

decided  that  the  old  machine  was  pretty  good  for  cer- 
tain purposes  and  might  as  well  stay.  Can  Such  a 

thing  be  imagined  of  any  other  kind  of  a  machine? 
Very  few  new  general-purpose  machine  tools  have  been 
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changed  since  the  memory  of  the  present  generation 
enough  to  alter  their  identity.  Very  few  special-purpose 
machines  have  developed  a  general  demand. 

One  reason  is  that  so  few  builders  are  willing  to 
make  changes  from  the  standard  article,  and  the  prod- 

uct is  so  standardized  that  it  is  very  expensive  to  make 
those  changes.  An  entirely  special  machine  not  far 
different  from  the  standard  may  easily  cost  four  or 
five  times  the  asking  price  for  the  standard  machine. 
When  built,  used  and  sold  again  it  will  bring  no  more 
and  possibly  not  as  much  as  a  standard  machine  that 
has  been  used  as  long.  The  purchasing  public  is  not 
educated  up  to  a  sense  of  values.  It  is  apt  to  figure 
back  to  a  price  per  pound  basis,  whereas  the  basis 
should   be  earning  capacity   per   dollar. 

A  machine  that  requires  a  $1500  man  to  operate  it 
may  only  cost  $1000  all  set  up  and  equipped.  The  over- 

head charges  may  be  200  per  cent.,  which  will  make 
the  total  cost  of  operation  $4500.  Against  this  the 
original  cost  of  the  machine  is  a  pretty  small  item.  A 
new  machine  at  the  same  price  which  will  add  25  per 
cent,  to  the  product  will  pay  for  itself  in  a  year.  It 
is  pretty  difficult  to  look  into  a  machine  shop  and  not 
imagine  a  25  per  cent,  improvement  in  its  equipment. 
It  is  more  difficult  to  work  in  one  and  not  imagine 
a  100  per  cent. 

Handiness  Sought  by  Makers 

Handiness  is  sought  after  by  a  few  makers,  but 
seldom  referred  to  by  the  makers  in  their  advertise- 

ments. Quickness  of  adjustment,  of  setting  up,  so  that 
idle  time  is  cut,  is  not  always  thought  of.  Someone 
proposed  several  years  ago  that  there  might  be  false 
planing-machine  tables  so  that  work  could  be  set  up  on 
one,  as  on  a  bench,  and  the  planing  machine  be  cutting 
away  on  the  other.  It  has  even  been  tried  out  suc- 

cessfully, but  never  adopted.  Gear  boxes  for  quick 
change  of  thread  cutting  are  popular,  and  yet  lathes 
are  used  less  than  5  per  cent,  of  the  time  on  thread 
cutting.  They  are  a  talking  point,  but  not  much  more. 
It  is  such  a  job  to  get  a  vise  off  that  most  small  shaping 
jobs  not  specially  fitted  to  be  held  in  a  vise  are  done 
on  a  planing  machine  costing  twice  as  much  and  taking 
twice  as  long.  And  so  we  might  multiply  instances  of 
ways  in  which  one  who  stands  off  at  a  little  distance 
from  the  problem  might  add  to  the  efficiency  of  the  use 
of  the  machine  without  adding  greatly  to  its  cost. 

All  this  will  be  of  no  value  so  long  as  the  stereotyped 

phrases  are  in  circulation,  such  as  "If  you  are  interested 
in  obtaining  only  the  best  tools,  etc.,"  "Insures  accurate 
alignment  and  efficiency,"  "All  bearing  accurately 
scraped  or  ground  to  exact  standards"  and  so  on  for 
ever.  Something  new  will  have  to  be  used;  something 
that  indicates  what  percentage  of  the  time  a  machine 
has  to  stand  idle  because  of  lack  of  adequate  equipment 
of  which  the  purchaser  does  not  realize  the  need.  If 
a  dealer  gets  an  order  for  a  lathe  and  equipment  he 
will  send  the  customer  a  chuck  and  a  set  of  10  or  a 
dozen  lathe  tools  of  carbon  steel,  and  he  stops  right 
there  instead  of  asking  what  the  machine  is  to  be  used 
for  and  supplying  a  set  of  equipment  suited  to  the  job. 

Salesmen  will  also  have  to  quit  using  these  same  stock 
iphrases,  and  will  have  to  learn  that  a  demonstration  is 
the  onty  convincing  thing  to  a  purchaser  of  a  lathe  or  a 
milling  machine  just  as  it  is  with  the  purchaser  of  a 
grinding  machine.  The  weakest  built  lathe  in  the  coun- 

try with  proper  equipment  will  beat  out  the  best  lathe 
with  improper  eauipment  on  some  classes  of  work.    The 

improper  equipment  is  almost  sure  to  be  the  home-made 
type.  Again,  if  the  salesman  could  find  out  what  type 
of  work  the  machine  was  wanted  for,  he  might  often 

direct  the  attention  of  the  purchaser  to  these  acces- 
sories or  to  some  special  changes  that  could  be  made  to 

make  the  machine  more  effective. 
Unless  some  such  timid  advances  are  made  by  builders 

it  seems  likely  they  will  continue  in  the  feast-or-famine 
way  in  which  they  have  gone  for  the  past  50  years. 
The  public  must  see  visible  signs  of  profit  before  it 
will  swap  horses  and  pay  anything  to  boot.  If  there 
is  a  profit  there  never  is  a  time  so  dull  that  there  is 
not  a  group  of  firms  which  has  always  made  its  money 
by  buying  its  straw  hats  in  the  winter  and  which  has 
the  cash  hidden  away  for  just  such  opportunities  to  buy 
before  the  other  fellow  does  and  beat  him  to  it  for  the 

profits. 

Spanish  Equivalents  for  English  Names 
of  Metals  in  Common  Use 

By  J.   J.   MclNTYRE 

In  view  of  the  probable  expansion  of  export  trade, 
particularly  in  the  direction  of  the  Spanish-speaking 
countries  of  South  America,  a  knowledge  of  Spanish 
nomenclature  as  applied  to  things  intimately  associated 
with  the  machine  shop  will  not  come  amiss.  As  a  step 
in  this  direction  the  following  partial  list  is  appended : 

English  Spanish 
High-speed  steel    Acero  para  alta  velocidad. 
Oil-hardening  steel      Acero  templado  con  aceite. 
Chrome  and  nickel  steels ....  Acero  al  cromo  y  niquel. 
Tool  and  drill  steels   Acero    para    herramientas    y taladros. 

Pick,     wedge     and     hammer 
steels      Aceros    para    picos,    cuiias    y martillos. 

Music  wire  for  springs   Alambre  para  resortes. 
Cold-rolled  steels     Aceros  laminados  en  frio. 
Forgings,  specialties     Piezas  forjadas  especialidades. 
Toolholder  steel     Acero  de  porta-herramientas. 
Vanadium  steel    Acero  vanadio. 
Annealed     punch     and     die 

steels      Acero  recocido  para  punzones 

y  matrices. Spring  steels   Acero  para  resortes. 
Machinery  steels      Acero  para  maquinaria. 
Drill   rods      Varillas  de  taladro. 
Tempered  spring  wire   Alambre  de  resorte  templado. 
Drawn  steels   Aceros  estirados. 
Iron       Hierro. 
Steel       Acero. 
Forged  steel     Acero  f orjado. 
Tool  steel   Acero  de  herramientas. 
Angle   iron      Hierro  de  angular. 
Forged   iron      Hierro  forjado. 
Cast  iron     Hierro  fundido. 
Wrought  iron   Hierro  dulce. 
Brass     Laton. 
Bronze      Bronce. 
Copper      Cobre. 
Gold      Oro. 
Lead      Plomo. 
Silver     Plata. 
Tin   Estaiio. 
Tungsten      Tungsteno. 
Crucible  steel      Acero  de  crisol. 
Openhearth  steel      Acero  siemens-martin. 
Steel  castings     Piezas  fundidas  de  acero. 
Pig-iron  billets   Hierro  en  lingotes. 
Steel   plates      Chapasde  acero. 
Steel  bars     Barras  de  acero. 
Strip  steel     Acero  en   tiras. 
Seamless    tubing      Tuberia  ineonsutil. 
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Government  Inspection  of  Machines 
and  Small  Tools 

Editorial  Correspondence 

Some  of  the  requirements  of  the  War  Department 

in  the  matter  of  inspecting  machine  tools,  microm- 
eters and  similar  products  are  of  interest  to 

those  who  desire  to  knoiv  what  standards  of  ac- 
curacy are  demanded  by  the  War  Department. 

THE  various  machines  and  small  tools  purchased  by 

the  government  must  pass  rigid  inspection  require- 

ments, for  which  definite  rules  have  been  formu- 
lated. For  lathes,  after  the  usual  visual  inspection,  the 

following  tests  are  prescribed : 

For  Alignment  of  Live  Spindle. — The  lathe  shall  be 
levelled  by  means  of  a  sensitive  graduated  spirit  level  laid 
on  the  tops  of  the  ways.  This  must  read  the  same  when  laid 
in  any  position  across  the  ways  at  the  two  ends,  or  length- 

wise at  any  point. 
A  test  bar  will  be  furnished  the  inspector  by  the  Govern- 

ment. It  will  have  a  standard  taper  at  one  end  and  a 
cylindrical  portion,  one  in.  in  diameter  and  about  12  in. 
long,  extending  therefrom.  The  tapered  portion  of  this  test 
bar  will  be  used  to  gage  the  correctness  of  size  and  angle 
of  the  tapered  hole  in  the  end  of  the  live  spindle. 

With  the  test  bar  inserted  in  the  spindle,  and  an  indicator 
mounted  on  the  toolpost  and  set  against  the  top  of  the 
bar,  move  the  carriage  and  indicator  out  to  the  end  of  the 
test  bar.  The  difference  in  readings  between  the  two  ends 
of  the  bar  will  give  the  error  in  alignment  in  the  vertical 
plane.  Without  moving  the  carriage,  rotate  the  spindle  one 
half  turn,  or  180  degrees. 

Move  the  carriage  and  indicator  back  to  the  head  end  of 
the  bar.  Rotate  the  spindle  for  a  second  half  turn,  or  180  deg. 
Note  the  difference  in  readings  between  the  beginning  and 
end  of  the  latter  movement.  The  indicator  and  spindle  are 
now  at  their  original  positions. 

Set  the  indicator  on  the  side  of  the  test  bar,  and  without 
rotating  the  spindle,  move  the  carriage  and  indicator  out  to 
the  end  of  the  bar.  The  difference  in  readings  between  the 
two  ends  of  the  bar  will  give  the  error  in  alignment  in  the 
horizontal  plane. 

Rotate  the  spindle  through  one  half  turn,  or  180  deg.  Note 
the  difference  in  reading. 

Move  the  carriage  and  indicator  back  to  the  head  end  of 
the  bar.  Rotate  the  spindle  for  a  half  turn,  or  180  deg.  Note 
the  difference  in  readings  between  beginning  and  end  of 
latter  movement. 

For  Alignment  of  Tail  Spindle. — With  the  indicator  at  the 
side  of  the  end  of  the  bar,  and  with  the  tail  spindle  flush 
with  the  front  face  of  the  tailstock,  adjust  the  tailstock 
by  a  side  movement  so  that  it  centers  with  the  test  bar  in  a 
vertical  plane.    Read  the  indicator. 

Run  the  tail  spindle  out  75  per  cent,  of  its  length,  and 
again  center  it  in  the  test  bar.  Note  the  difference  between 
these  two  readings. 

The  tail  spindle  must  be  clamped  tight  to  the  ways  when 
each  of  these  readings  is  being  taken. 

Move  the  indicator  to  the  top  of  the  test  bar.  Determine 
the  difference  in  readings  when  the  tail  center  is  flush  and 
when   it   is   75   per   cent,   extended. 

For  Truth  of  Cross  Feed  and  Faceplate. — Note  diameter 
of  the  largest  faceplate. 

Clean  the  threads  on  the  large  spindle,  and  screw  on  the 
largest  faceplate  covered  by  the  order.  Adjust  the  indi- 

cator on  the  toolpost  so  that  readings  may  be  taken  across 
the  horizontal  diameter  of  this  faceplate.  By  means  of 
the  cross  feed  and  without  rotating  the  plate  determine 
the  difference  in  readings  between  the  front  edge  and  the 
center   of   the   plate. 

Continue  the  motion,  and  determine  the  difference  in  read- 
ings  between   the   center  and   rear  edge   of  the   plate. 

Rotate  the  spindle  and  faceplate  one  quarter  turn,  or 
90  deg.  By  means  of  the  cross  feed  determine  the  difference 
in  readings  between  the  rear  edge  and  center  of  the  plate. 

Continue  the  motion  and  determine  the  difference  in  read- 
ings between  the  center  and  front  edge  of  the  plate. 

Obtain  the  signed  statement  called  for  by  the  specifications 
to  the  effect  that  the  threads  on  the  lead  screw  are  within 
the  limits  of  accuracy  called  for  by  the  specifications. 

Tests  for  Shaping  Machines 

In  addition  to  the  visual  and  operating  inspection, 
the  following  tests  are  made  for  the  accuracy  of  the 
machines : 

1.  Every  machine  shall  be  tested  by  the  inspector  after 
it  has  been  tested  and  passed  by  the  manufacturer.  The 
manufacturer  may  observe  all  Government  tests. 

2.  Adjust  the  machine  so  that  the  ways  on  the  column 
are  vertical,  using  a  sensitive,  graduated  spirit  level  and 
square.  See  that  the  table  top  and  the  top  of  the  vise  body 
are  level. 

3.  Alignment  of  the  table  top  with  the  line  of  motion  of 
the  ram. — Clamp  an  indicator  in  the  toolpost  with  its  point 
against  the  top  surface  of  the  table  near  the  outer  edge. 
Move  the  ram  back  till  the  indicator  makes  contact  near  the 
inner  edge  of  the  table.  The  difference  of  these  two  read- 

ings gives  the  error  in  alignment  of  the  table  top  with  the 
line  of  motion  of  the  ram.  This  must  not  exceed  0.003  in. 
in  12  in.  of  movement. 

4.  Alignment  of  the  table  top  with  the  line  of  transverse 
tnotion  of  the  table. — With  the  indicator  still  clamped  in 
the  toolpost,  move  the  table  till  the  indicator  makes  con- 

tact with  the  top  surface  first  near  one  edge  then  near  the 
other.  The  difference  in  the  indicator  readings  gives  the 
error  in  alignment  between  the  table  top  and  the  line  ox 
transverse  table  motion.  This  must  not  exceed  0.003  in.  in 
12  in.     This  test  is  unnecessary  if  the  table  swivels. 

5.  Alignment  of  the  side  of  the  table  ivith  the  line  of  mo- 
tion of  the  ram. — With  the  indicator  clamped  in  the  tool- 

post,  adjust  its  point  to  bear  on  the  side  of  the  table  and 
make  a  test  similar  to  3.  The  error  in  alignment  must 
not  exceed  0.003  in.  in  12  in.  of  movement. 

6.  Alignment  of  the  table  when  stviveled. — If  the  machine 
has  a  swiveling  type  table,  turn  the  table  through  90  deg. 
and  test  the  surface  now  on  top  for  alignment  as  in  3.  The 
error  in  alignment  must  not  exceed  0.003  in.  in  12  in.  of 
movement. 

7.  Alignment  of  the  table  side  with  the  vertical  motion  of 
the  table. — Clamp  the  indicator  on  the  table  support  or  some 
part  which  does  not  move  with  the  table  and  bring  its 
point  into  contact  with  the  side  of  the  table.  The  difference 
in  the  indicator  readings  as  the  table  is  run  up  and  down 
'.will  show  the  error  in  alignment  of  the  side  of  the  table 
with  the  line  of  vertical  motion  of  the  table.  This  must 
not  exceed  0.003  in.  in  12  in.  This  test  is  unnecessary  if 
the  table  swivels. 

Horizontal-Spindle  Milling  Machines 

In  addition  to  the  usual  inspection,  the  machines  are 
operated  to  see  that  they  function  properly,  that  gears 
run  quietly,  that  friction  clutches  and  releasing  clamps 

act  properly,  that  limits  and  safety  stops  perform  their 
various  functions,  and  that  the  machines  generally  are 
in  good  condition.  The  following  tests  for  accuracy  are 

then  prescribed: 
1.  Every  machine  shall  be  tested  by  the  inspector  after 

it  has  satisfactorily  passed  the  manufacturer's  test.  The 
manufacturer  may  observe  all  Government  tests. 
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2.  Relation  of  the  table  top  to  the  vertical  motion  of  the 
table. — Set  the  machine  so  that  the  ways  on  the  column  are 
vertical.  Use  a  sensitive,  graduated  spirit  level  with  a 
square  to  determine  when  this  condition  has  been  obtained. 
With  the  machine  set  so  that  the  column  ways  are  vertical, 
test  the  table  to  see  that  it  is  level  in  all  directions. 

3.  Size  of  the  taper  hole  in  the  spindle. — Test  the  taper 
hole  in  the  spindle.  See  that  the  diameter,  length  and  taper 
of  the  hole  are  correct. 

4.  Alignment  of  the  taper  hole  in  the  spindle  with  the 
spindle  bearings. — Insert  a  test  bar  in  the  spindle.  Clamp 
an  indicator  on  the  table  so  that  it  may  be  brought  into 
contact  with  the  test  bar  near  its  end.  Turn  the  spindle 
and  note  the  maximum  and  minimum  readings  of  the  indi- 

cator. Their  difference  must  not  exceed  0.002  in.  Repeat 
the  test  with  the  indicator  in  contact  with  the  test  bar 
about  1  in.  from  the  spindle  nose.  A  tolerance  of  0.001 
in.  is  permitted. 

5.  Vertical  alignment  of  the  spindle  vnth  the  transverse 
motion  of  the  table. — With  the  indicator  clamped  on  the 
table,  bring  it  in  contact  with  the  bottom  of  the  test  bar 
about  1  in.  from  the  spindle  nose.  Without  turning  the 
spindle,  move  the  saddle  so  that  the  indicator  moves  over  the 
length  of  the  test  bar.  In  order  to  eliminate  errors  due  to 
non-alignment  of  the  spindle  hole  with  the  spindle  bearings, 
turn  the  spindle  through  180  deg.  and  return  the  saddle  and 
indicator  to  the  spindle  end  of  the  test  bar.  The  movement 
of  the  indicator  needle  must  not  exceed  0.002  in.  in  12  in. 
of  movement. 

6.  Horizontal  alignment  of  the  spindle  with  the  transverse 
motion  of  the  table. — Set  the  indicator  against  the  side  of 
the  test  bar  instead  of  the  bottom  and  test  for  alignment  in 
a  horizontal  plane  in  a  similar  manner  to  that  described  in 
5.  The  limits  of  error  in  alignment  are  the  same  as  those 
in  5,  0.002  in.  in  12  in.  of  movement. 

7.  Alignment  of  the  table  top  with  the  tranverse  motion 
of  the  table. — Clamp  the  indicator  on  the  spindle  or  some 
part  which  does  not  move  with  the  saddle  or  table  and  bring 
it  into  contact  with  the  top  surface  of  the  table.  Move 
the  saddle  so  that  the  indicator  traverses  the  table  top. 
The  indicator  readings  at  the  opposite  edges  of  the  table 

■will  show  the  error  in  alignment  between  the  table  top  and 
the  transverse  motion  of  the  table.  This  must  not  exceed 
0.002  in.  in.  12  in.  of  movement. 

8.  Alignment  of  the  table  top  with  the  longitudinal  mxi- 
tion  of  the  table. — With  the  indicator  clamped  as  in  7, 
bring  it  into  contact  with  the  top  surface  of  the  table  near 
one  end.  Move  the  table  so  that  the  indicator  travels  the 
full  length  of  the  table.  The  indicator  readings  at  opposite 
ends  of  the  table  will  show  the  error  in  alignment  of  the 
table  top  with  the  longitudinal  motion  of  the  table.  This 
must  not  be  more  than  0.002  in.  in  12  in.  of  movement. 

9.  Alignment  of  the  table  swiveling  motion  with  the  table 
top  (on  universal  mdllers  only). — On  universal  millers, 
swivel  the  table  as  far  as  possible  and  repeat  the  alignment 
tests  for  longitudinal  and  transverse  table  motions,  7  and  8. 
The  tolerance  are  the  same,  0.002  in.  in  12  in.  of  movement. 

See  that  the  swivel  table  clamps  hold  the  table  firmly. 
10.  Size  of  the  taper  holes  in  the  spiral  head  and  tail- 

stock. — Test  the  taper  hole  in  the  spiral  head  and  tailstock 
with  the  test  bar  furnished  for  that  purpose  to  see  that  the 
holes  are  of  correct  diameter  and  taper. 

11.  Alignment  of  the  taper  hole  in  the  spiral-head  spindle 
with  the  spindle  bearings. — Make  a  test  on  the  spiral-head 
spindle  similar  to  the  test  for  the  main  spindle  described 
in  4.  The  tolerances  are  0.002  in.  at  12  in.  from  the  spindle 
nose,  0.001  in.  at  1  in.  from  the  spindle  nose. 

Cylinder  Grinding  Machines 

The  visual  and  operation  tests  are  very  similar  to 
those  of  the  milling  machines,  with  regard  to  gears 
meshing  properly  and  speed  stops  acting  positively.  The 
accuracy  tests  are  as  follows : 

Mount  an  angle  plate  with  a  true,  flat  face  on  the  table 
lacing  the  end  of  the  wheel  spindle.  Mount  an  indicator  on 
the  wheel  spindle  with  its  point  in  contact  with  the  face 
of  the  angle  plate.  Set  the  angle  plate  so  that  rotating  the 
head  without  turning  the  spindle  will  show  the  plate  aligned 
with  the  plane  of  rotation  of  the  end  of  the  wheel  spindle 

within  0.002  in.  in  12  in.  The  spindle  should  be  set  for  bor- 
ing the  maximum  hole,  that  is,  at  its  greatest  eccentricity. 

If  the  plate  is  not  accurately  aligned,  allowance  should  be 
made  in  the  following  tests  for  the  error  in  getting  up  the 
angle  plate. 

Horizontal  Alignment  of  the  Table  Motion  with  Spindle 
Rotation. — Clamp  a  square  on  the  face  of  the  angle  plate 
with  its  blade  parallel  to  and  in  the  same  horizontal  plane 
with  the  wheel  spindle.  Adjust  the  indicator  to  read  the 
alignment  of  the  edge  of  the  square  when  the  table  is  moved 
parallel  to  the  spindle.  The  error  in  alignment  must  not 
exceed  0.003  in.  in  12  in.  of  movement. 

Vertical  Alignment  of  Table  Motion  with  Spindle  Rota- 
tion.— Repeat  this  test,  but  with  the  square  in  the  same 

vertical  plane  as  the  spindle,  The  tolerance  is  0.003  in. 
in  12  in,  of  movement. 

Inspection  of  Micrometers 

The  inspection  of  micrometers  involves  the  placing 
of  the  instrument  in  a  stand  so  that  it  will  not  be 

necessary  for  the  hand  to  come  in  contact  with  the 
frame  while  making  the  tests.  The  smoothness  of  the 
screw  action  should  be  noted  and  the  adjustments  made 

from  zero.  The  measuring  spaces  are  tested  for  ac- 
curacy by  using  hardened  steel  balls  of  different  sizes, 

mounted  in  sheet  aluminum  handles.  These  should  be 

used  in  order  starting  with  the  smallest  ball.  The 
judgment  of  the  inspector  must  be  used  in  rejecting 
micrometers  which  show  high  spots  of  lack  of  parallel- 

ism between  the  faces.    The  tests  are  as  follows : 

Make  a  light  setting  on  the  ball  and  then  explore  the 
surfaces  of  the  measuring  faces. 

1.  For  micrometers  reading  from  0  to  1.0  in.,  test  the 
following  readings  by  means  of  Johannsen  blocks — 

Series  A ;— 0.000  in.,  0.200  in.,  0.400  in.,  0.600  in.,  0.800 
in.,  1.000  in. 

Series  B:— 0.000  in.,  0.205  in.,  0.410  in.,  0.615  in.,  0.820  in., 
1.000  in. 

Series  A  will  check  the  screw  and  the  zero  on  the  sleeve 

at  six  points  in  the  working  range.  Series  B,  when  com- 
pared with  the  corresponding  ones  in  Series  A,  will  test 

the  accuracy  of  the  graduations  on  the  sleeve. 
2.  Micrometers  reading  through  another  range,  as  from 

2.0  in.  to  3.0  in.,  from  3.0  in.  to  4.0  in.,  etc.,  shall  be  tested 
through  the  working  range  in  the  same  way,  special  at- 

tention being  paid  to  the  even  inch  measurements. 
Check  carefully  the  standards  furnished  with  the  mi- 

crometer. 

3.  Tolerances. — For  micrometers  reading  to  0.001  in.,  the 
graduations,  as  tested  in  paragraphs  1  and  2,  shall  be  cor- 

rect within  0.0003  in.  Micrometers  reading  to  0.0001  in. 
shall  be  submitted  to  the  Bureau  of  Standards  for  test 

when  so  directed  by  the  Supplies  Inspection,  Signal  Equip- 
ment, Washington. 

Turning  Versus  Grinding 
By  E.  H.  Fish 

A  cylindrical  grinding  machine  to  handle  work  of  a 
certain  size  will  cost  from  two  to  three  times  as  much 

as  a  lathe  of  the  same  capacity.  The  cost  of  power 
is  larger;  the  cost  for  oil  and  coolant  is  greater;  the 
labor  cost  per  hour  may  be  a  shade  less. 
Why  not  stick  to  the  lathe?  There  are  a  number  of 

jobs  where  accuracy  cannot  well  be  attained  except  by 
grinding,  but  the  greater  number  of  lathe  jobs  can  be 
finished  by  a  man  of  medium  attainments  on  a  lathe 
within  the  limits  prescribed.  Yet  despite  some  of  its 
well  known  limitations  the  grinding  machine  is  grad- 

ually pushing  its  way  in  and  growing  more  and  more 
established  as  a  standard  and  expected  machine  tool. 

One  very  good  reason  for  this  is  something  which  is 
peculiar  to  the  grinding  machine,  but  need  not  be,  and 

that  is  the  automatic-measuring  feature,     A  grinding 
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machine  operator  micrometers  his  work,  finds  it  is  still 
0.008  in.  over  size,  sets  his  automatic-feed  stop  and  quits 
worrying.  It  will  not  go  under  size  anyway.  It  is 
this  matter  of  measuring  which  is  the  fundamental  dif- 

ference between  a  skilled  and  an  unskilled  workman. 
A  man  who  cannot  measure  at  all  must  be  a  laborer; 
a  man  who  can  make  fine  measurements  can  have  any 
job  he  likes  in  the  mechanical  field.  When  he  makes 
fine  measurements  by  aid  of  artificial  means,  by  means 
of  micrometers,  automatic  stops,  or  even  unit  pieces 
as  a  printer  does,  he  is  not  really  making  the  fine 
measurements  himself,  and  he  is  not  entitled  to  pay. 

Another  thing  which  makes  the  grinding  machine 

profitable  is  that  its  cutting  tool  is  self-sharpening; 
that  is,  each  particle  of  abrasive  cuts  until  it  is  dull 
and  then  it  is  pushed  out  of  its  inatrlx  to  make  way 
for  another  sharp  one.  This  is  what  should  always 
happen  and  does  happen  if  the  wheel,  its  speed,  the 
speed  of  the  work  and  the  material,  are  all  suited  to 
each  other.  If  the  operator  is  on  day  rates  he  welcomes 
a  hard  wheel  which  holds  its  shape  and  requires  but 
little  truing.  It  may  need  frequent  dressing,  but  he 
does  not  do  it.  His  production  is  low,  but  he  claims 
that  the  time  saved  from  truing  makes  up  for  the  slow 
production.  His  machine  is  running  a  large  portion 
of  the  time  anyway,  and  unfortunately  a  great  many 
foremen  judge  their  men  by  the  appearance  of  being 
busy  rather  than  by  production. 

Put  this  same  man  on  piece  work  and  he  soon  calls 
for  a  softer  wheel,  one  that  cuts  freely  and  wears  dovwi 
rapidly.  Such  a  wheel  is  a  source  of  profit  to  the 
makers,  for  two  will  be  used  where  but.  one  of  the 
harder  wheels  would  be  required.  To  be  sure  the  man 
with  the  soft  v.heel  will  get  out  double  the  product  and 
more,  so  the  superintendent  has  to  figure  very  care- 

fully to  know  just  which  wheel  is  the  cheapest  in 
proportion  to  production.  A  hard  wheel  lasts  longer 
and  stops  less  for  truing  the  machine.  A  soft  wheel 
produces  more  work,  but  requires  more  time  for  tru- 

ing, less  for  dressing.  It  wears  itself  out  quicker,  but 
takes  less  power  to  run  it.  The  superintendent  needs 
a  formula  of  this  sort: 

Cost  of  work  =:  Cost  of  labor  -(-  cost  of  power  -|- 
cost  of  wheel  per  unit  -|-  cost  of  truing  -|-  cost  of  dress- 

ing +  general  overhead. 
Truing  and  dressing  should  be  carefully  distin- 

guished. Truing  is  done  to  keep  the  wheel  round  and 
to  preserve  the  shape  of  the  face.  Dressing  is  break- 

ing up  the  face  to  knock  out  the  dull  particles  of  abra- 
sive; in  other  words,  dressing  is  sharpening. 

Dressing  is  automatic  if  the  wheel  is  of  the  correct 
grade.  If  the  wheel  is  too  hard,  the  cutting  points 
dull  and  are  rounded  over,  but  do  not  fall  out  on  con- 

tact with  the  work.  It  requires  a  dresser  to  knock  them 
out.  The  dresser  also  knocks  out  a  great  many  more 
sharp  particles  than  it  does  dull  ones.  It  is  expensive 
medicine,  but  it  must  be  used  if  a  penurious  purchasing 
agent  persists  in  buying  grinding  wheels  for  their 
lasting  qualities. 

If  the  wheel  is  too  soft  the  cutting  particles  will 
fall  out  before  they  have  done  their  full  duty.  A  too 
soft  wheel  is  apt  to  wear  out  of  true  and  require  fre- 

quent truing.  Efficient  grinding  can  only  be  attained 
by  scientific  investigation.  A  man  who  claims  to  be 
able  to  tell  by  the  looks  of  a  wheel  whether  it  is  the 
best  for  a  given  job  is  taking  advantage  of  the  extreme 
ignorance  of  his   customer.     He   may   be   able   to   im- 

prove the  output  by  reason  of  the  wheel  formerly  used 
being  altogether  unsuited  for  the  job,  but  he  cannot  get 
the  best  conditions  except  by  patient  trial  of  different 
grades,  grains  and  speeds. 

Every  test  shows  the  direction  in  which  to  go.  Ihere 
is  nothing  blind  about  it.  If  the  wheel  is  too  hard 
the  amount  of  work  it  will  do  will  show  a  rapid  de- 

crease after  the  first  few  minutes,  and  its  efficiency 
will  be  restored  by  dressing.  If  the  grain  is  too  fine 
there  is  no  room  for  the  chips  and  the  wheel  will  clog 
and  scratch  the  work.  If  the  wheel  speed  is  too  slow 
there  are  not  enough  cutting  particles  presented  to 
the  work.  If  the  work  speed  is  too  slow,  production 
will  be  correspondingly  slow.  Speeding  up  a  wheel 
that  is  too  soft  has  the  same  effect  as  using  a  harder 
wheel,  but  the  grade  of  wheel  which  most  nearly  ap- 

proximates the  requirements  should  be  selected  first 
and  the  work  speed  used  to  bridge  the  gap  between 
the  grade  of  one  wheel  and  another  of  the  same  nomi- 

nal grade. 

The  purchaser  should  realize  that  wheels  of  a  given 
grade  are  not  always  uniform  in  hardness.  Grade  M 
means  a  range  of  grades  that  run  into  L  and  N  on  the 
hard  and  soft  sides.  Two  M  wheels  may  be  quite  a 
bit  different  in  grade  and  still  be  graded  correctly. 
The  one  which  is  nearly  hard  enough  to  be  called  L 
might  be  graded  L  by  another  grader.  The  same  is 
true  on  the  side  toward  the  soft  wheels.  So  there  is 
need  of  means  for  varying  the  work  speed  so  that  all 
kinds  of  wheels  of  a  given  grade  can  be  used  to  their 
greatest  advantage. 

Cutting  Stub-Tooth  Gears  With  a 
Standard  Involute  Cutter 

By  Joel  Sundell 

On  account  of  the  delay  in  obtaining  replacements 
for  gears  and  the  consequent  slowing  up  of  produc- 

tion it  was  decided  to  take  a  chance  and  attempt  to  cut 
20-deg.  angle  stub-tooth  gears  with  a  14J-deg.  angle 
standard  involute  cutter.  That  the  chance  was  worth 
taking  is  shown  by  the  fact  that  the  gears  so  cut  have 
operated  for  several  months  in  just  as  satisfactory  a 
manner  as  the  original  ones. 

In  attacking  the  problem  a  10-pitch  standard  in- 
volute cutter  was  selected  for  an  8-10-pitch  stub-tooth 

gear.  On  account  of  the  differences  iii  the  two  kinds 
of  teeth  it  was  decided  to  try  either  a  No.  1  or  a  No.  2 
cutter  regardless  of  the  number  of  teeth.  Both  gave 
satisfactory  results  in  service. 

To  find  the  amount  to  set  the  cutter  off  center  to  give 
a  20-deg.  angle  we  deducted  14J  deg.  from  20  deg., 
which  gave  5J  deg.,  and  multiplied  the  sine  of  5J  deg. 
by  the  radius  of  the  work. 

The  job  was  done  by  setting  the  cutter  on  center  and 
milling  the  teeth  to  the  required  depth  all  the  way 
round  the  blank.  Then  the  cross-slide  was  moved  the 
determined  amount  to  get  the  cutter  off  center  and  a 
shaving  cut  off  one  side  of  each  tooth.  The  gear  must 
be  revolved  in  the  opposite  direction  to  that  in  which 
the  cross-slide  was  moved,  i.e.,  if  the  cross-slide  was 
moved  toward  the  column  the  top  of  the  gear  must  be 
revolved  away  from  it.  Then  the  cross-slide  was  moved 
to  the  other  side  of  the  center  and  a  shaving  cut  off  the 
other  side  of  each  tooth,  taking  care  to  keep  the  thick- 

ness of  the  tooth  at  the  pitch  line  correct.  This  may  be 
tested  with  a  solid  gage  or  by  a  tooth  caliper. 
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The  mechanical  devices  shown, 
which  are  used  by  returned  fight- 

ing men  and  others  who  have  lost 
hands  or  arms,  represent  the 
latest  developments. 

The  clamps  and  hooks  are  used 
for  numerous  purposes,  while  the 
sockets  or  sleeves  may  be  used  to 
hold  hammers,  files  or  wrenches. 

These  photographs  were  ob- 
tained through  the  courtesy  of 

Chief  of  Re-Education,  Louis 
Rouillion,  of  the  Red  Cross  In- 

stitute for  Crippled  and  Dis- 
abled Men,  311  Fourth  Ave., 

New  York. 
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Suggestions  for  Conserving  Coal  and 
Assisting  Manufacturing 

By  GEORGE  N.  COLE 

This  shotvs  what  was  accomplished  in  coal  son- 
servation  through  instruction  in  burning  fuel. 
It  also  suggests  ways  and  means  of  spreading 
knoivledge  of  the  mechanical  industries  in  the 
same  way  as  agricultural  pursuits  are  benefited 
by  the  present  Government  organizations. 

THE  Bureau  of  Conservation  of  the  United  States 
Fuel  Administration  did  much  effective  work  in 

saving  fuel  that  should  not  be  lost  to  the  com- 
munity, and  it  is  the  purpose  of  this  article  to  Indicate 

how  this  work  may  be  advanced  for  the  benefit  of  ail 
concerned.  In  an  address  before  the  American  Society 
of  Mechanical  Engineers  at  its  recent  annual  meeting 

Davis  Moffat  Myers,  representing  the  Fuel  Administra- 
tion, outlined  that  part  of  the  work  of  the  Bureau  of 

Conservation  which  had  to  do  with  maintaining  pro- 
duction at  Its  highest  rate  with  the  minimum  consump- 

tion of  fuel. 

He  drew  particular  attention  to  the  fact  that  the 
bureau  strove  for  economical  production  rather  than 

curtailment,  and  the  slogan  was  "maximum  of  produc- 
tion with  minimum  of  waste";  he  also  pointed  to  an 

accomplishment  of  saving  coal  that  amounted  annually 
to  7,000,000  tons  and  which  It  was  expected  to  better 
greatly. 

For  an  initial  performance  it  was  most  striking  and 
is  worthy  of  perpetuation.  It  was  accomplished  In  a 
prompt  and  simple  manner.  Avoiding  the  delays  of 
survey  with  Its  inspections  and  reports  the  bureau  went 

direct  to  the  core  of  the  matter  by  issuing  a  question- 
naire which  Indicated  what  should  be  performed  along 

€ight  divergent  lines  of  factory  economy.  It  asked 
owners  what  their  operating  conditions  had  been  and 
suggested  that  they  make  all  possible  improvement  In 
order  to  conform  to  the  rules  for  conservation  laid 
down  by  the  bureau. 

Substantial  Fuel  Savings 

The  response  was  prompt  and  the  improvement  began 
immediately  and  quickly  mounted  to  a  saving,  as  Mr. 
Myers  states,  of  10  to  25  per  cent,  in  fuel.  This  is 
almost  revolutionary  and  was  accomplished  not  only  in 
small  plants  but  in  the  large  ones.  Factory  Interests 
were  instructed  to  help  themselves,  and  they  have  so 
appreciated  the  advantages  that  letters  have  been 
leceived  in  Washington  from  individual  plants  all  over 

'•he  country  which  say  In  effect,  "We  have  installed 
your  recommendations.  Our  records  for  the  three 

months  during  which  these  have  been  in  effect,  com- 

pared with  last  year's  three  months,  show  a  saving  of 
25  per  cent,  in  fuel." 

Results  like  these  must  be  recognized  for  the  general 
good  and  should  not  be  abandoned.  Little  wonder  that 

Mr.  Myers  reports  that  the  closing  of  the  activities  of 
ihe  Fuel  Administration  is  met  with  the  earnest  ques- 

tion, "You   are  not  going  to  let  the  fuel-conservation 

movement  stop,  are  you?    It  has  done  us  so  much  good 

you  have  got  to  go  ahead  with  it." 
At  present  the  Bureau  of  Mines  and  the  United 

States  Geological  Survey  are  taking  over  the  work  of 
Improving  the  quality  and  the  processes  of  mining. 
They  are  also  considering  the  engineering -problem  of 

generating  electric  power  near  the  sources  of  coal  sup- 
ply. Increasing  the  productivity  of  the  Individual  plant 

on  the  same  or  reduced  coal  allowance  Is  most  impor- 
tant, but  seems  still  in  abeyance. 

Utilizing  the  State  Colleges 

This  calls  to  my  mind  a  project  I  Instituted  in  the 
winter  of  1911  in  one  of  our  big  manufacturing  states. 
Moved  possibly  by  envy  of  the  facility  with  which  the 
farmer  can  obtain  detailed  instruction  in  his  various 
activities,  whether  they  be  of  the  soil  or  seed,  animals 
or  machinery,  and  that  the  investigating  resources  of 
the  whole  country  are  placed  at  his  disposal  by  a  postal 
card,  attention  was  called  to  the  fact  that  practically 
no  aid  was  vouchsafed  the  manufacturing  industries 
in  any  of  the  technical  difficulties  that  arise  from  time 
to  time.  It  was  pointed  out  that  this  work  might  be 
done  by  the  mechanical  and  other  departments  of  the 

large  state  universities  and  the  Government  land-grant 
colleges,  and  that  it  would  have  the  advantage  of  giving 
the  student,  under  the  supervision  of  the  professor,  a 
taste  of  the  practical  questions  of  manufacturing. 
After  some  trade-paper  publicity  and  the  energetic 
action  of  a  state  senator  the  State  University  of  his 
commonwealth  was  put  in  possession  of  the  ability  and 
an  appropriation  to  carry  out  work  of  this  kind. 
Numerous  land-grant  colleges  in  the  other  states  are 
doing  various  phases  of  this  work  to  the  great  benefit 
of  their  manufacturing  communities  and  Inestimable 
advantage  of  the  students  participating. 

This  action  was  but  the  prewar  manifestation  of 
what  could  be  slowly  accomplished  for  the  good  of 
any  manufacturing  commonwealth.  It  was  coming 
gradually  into  favor.  As  experience  and  publicity 
brought  it  to  the  aid  of  one  plant  competition  and 

progress  demanded  Its  use  by  others.  For  some  in- 
stallations it  had  accomplished  wonders— it  had  become 

a  necessity. 

Experiment  Stations 

With  the  urge  and  bustle  and  yet  deficiencies  of 
war  production,  patriotism  demanded  larger  outputs 
with  smaller  supplies  of  power,  men  and  material,  and 
the  country  was  obliged  to  develop  its  brains  that  its 
means  might  reach  farther.  One  of  these  progressive 
organizations  was  the  Fuel  Conservation  Bureau,  and 
with  keen,  quick  action  it  made  our  fuels  cover  their 
necessary  obligations  of  doing  more  work  per  ton  mined 
and  at  the  same  time  vindicated  the  theory  that  the 
state  benefits  amply  by  leading  and  instructing  its 
manufacturers. 

Experiment  stations  have  been  tried  before.  More 
than  a  third  of  a  century  has  vindicated  the  vision  of 
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those  who  established  the  system  of  agricultural  experi- 
ment stations  throughout  the  country.  These  experi- 
ment stations  had  brought  immeasurable  recompense 

for  the  expenditure  involved  and  no  element  in  the 

community,  not  counting  the  directly  interested  farm- 
ing industries,  would  see  the  activities  of  these  stations 

impeded.  They  are  in  close  relation  to  the  agricultural 
departments  of  the  land-grant  colleges  and  have 
sprouted  and  branched  into  all  the  remotest  parts  of 

our  country's  earth,  air  and  water  plant  products. 

The  Land-Grant  Colleges 

The  land-grant  colleges  were  founded  for  "the  propa- 
gation of  the  agricultural  and  mechanic  arts,  not 

excepting  military  science."  The  last  few  years  have 
proved  that,  as  in  military  science,  by  their  output  of 
aviators,  radio  men  and  auto  divisions,  the  people 
are  in  thorough  touch  with  these  universities,  which 
are  among  the  largest  in  the  land,  as  to  agriculture 
and  military  science  mentioned  above.  Yet,  with  few 
exceptions,  the  mechanical  departments  of  these  schools 
still  hold  themselves  apart  from  the  communities  they 
might  serve  so  admirably. 

The  land-grant  colleges  and  the  agricultural  experi- 
ment stations  are  today  receiving  large  appropriation 

and  support  from  the  United  States  Government  in 
addition  to  the  goodly  sums  that  the  states  find  most 
profitable  to  bestow  for  the  education  of  their  sons  and 
daughters,  and  they  are  most  completely  in  touch  with 
the  agricultural  interests  and  are  bending  their  energies 
most  seriously  to  their  help.  People  and  college  would 
regard  any  curtailment  as  a  catastrophe. 

Helping  the  Mechanical  Industries 

The  mechanical  side  of  a  state's  industries  should 
have  equal  benefit  of  a  similar  installation  of  experiment 
stations.  As  a  Government  enterprise  it  may  be  an 
innovation,  but  its  benefits  in  a  limited  way  under  state 
supervision  have  already  been  proved,  and  it  has  the 
magnificent  precedent  of  the  before-mentioned  chain  of 
Government  agricultural  experiment  stations,  which 
extent  from  Maine  and  Florida  to  Alaska  and  the 

Philippines.  State  industrial  extension  stations,  in  con- 
nection with  the  mechanical  departments  of  the  various 

state  schools  now  supported  in  part  by  the  Government, 
could  answer  the  questions  and  point  progress,  advise 
economies  and  teach  administration  to  the  industrial 

commonwealth  similar  to  that  the  agricultural  common- 
wealth now  receives. 

These  mechanical  stations  could  be  coordinated,  pre- 
vented from  costly  duplication  and  directed  to  new 

endeavor  by  a  national  bureau.  This  would  provide  a 
rational  residuary  legatee  of  the  fuel-conservation  work, 
a  thing  which  Mr.  Myers,  the  advisory  engineer  of  tho 
bureau,  seconds,  pledging  in  a  letter  that  we  may  be 

sure  of  his  "support  of  this  excellent  plan." 
It  is  a  movement  that  must  be  started  promptly,  that 

the  impetus  given  to  the  work  already  under  way  may 
not  be  allowed  to  lag  and  because  any  delay  is  so 
much  waste  of  real  money  to  the  industries.  These 
industries  are  ready  and  anxious  for  guidance,  and 
the  opening  should  not  be  neglected.  It  is  a  proposition 
that  is  live  today  and  10  years  from  now  it  could  no 
more  be  taken  from  the  mechanical  industries  than  its 
aKricultural  counterpart  could  be  abolished  today. 

Fuse  Sizes  for  Industrial  Motors 
Special  Correspondence 

The  proper  size  of  fuse  for  a  motor  is  too  often  ob- 
tained by  the  chief  electrician  or  one  of  his  repairmen 

by  haphazard  methods.  The  motor's  normal  operating 
current  is  given  by  the  maker  on  the  name-plate,  but 
fuses  are  properly  selected  of  a  larger  capacity  to  allow 
for  starting  and  for  momentary  overloads.  Hence  it  is 
rather  more  usual  for  the  maintenance  man  to  select  his 

fuses  "be  guess  and  be  gosh,"  with  a  view  to  their 
permanence  in  service  rather  than  the  safety  of  the  mo- 

tor they  are  supposed  to  protect. 
In  order  to  give  a  practical  working  idea  of  what 

sizes  to  use,  the  Westinghouse  Electric  and  Manufactur- 
ing Co.  has  prepared  and  issued  the  following  tables. 

These  are  based  on  the  following  assumptions  as  to 

size  of  fuse  required  to  stand  starting  current  without 
blowing : 

Type 

Polyphase  wound  rotor.  .   
Squirrel  cage  (thrown  on  line)  ....._   
Sinnlc-phase  repuision  induction  with  rheostat. .  -  .  . 
Single-phase  repulsion  induction,  without  rheostat. . Direct  current   

Times  Fuse  Load Current  at Starting 

u 
3 
2 

Since  the  fuses  for  squirrel-cage  and  repulsion  ir.otors 
without  rheostats  are  respectively  rated  at  three  and 
four  times  full  load  current,  they  give  practically  no 
overload  protection.  Hence  it  is  recommended  that 
double-throw  switches  be  installed  connecting  the  motor 

through  fuses  of  one  and  a  quarter  times  full-load  rat- 
ing (as  under  wound  rotor  sizes)  for  running  and 

through  the  regular  heavier  fuses  or  direct  to  the  line 
for  starting. 

FUSE  RATING  IN  AMPERES 

Hp. 

1  . 

H. 

2  . 

2i. 
3  . 

3J. 
5  . 

6J. 
7}. 
8J. 
10  . 11  . 
12}. 

15  . 
20  . 

25  . 
30  . 35  . 
40  . 

50  . 
60  . 75  . 
100  . 

Direct  Current    Motors 
.   Voltage- 
115         230 

         10  5 

2-Phase  Wound  Rotor  Induction Motors 

550 
3 

15 
20 
25 
30 

35 

50 

65 

70 

85 

90 
100 
no 
125 
175 

225 
275 
325 
350 
450 
550 

10 
12 
15 
15 
25 
35 
35 
45 
45 
55 

60 

70 

90 

no 
125 
150 
175 
225 

Hp. 

5  . 

7J 

10  . 

15  . 
20  . 
25 30  , 

35 
40  . 
50  . 

'—Voltage—* 

220    440 

3 
5 
6 
6 
6 

10 
15 
15 
20 
20 

25 

25 
30  Hp. 

35  5 

45  T, 

55  10 

65  15 

75  20 

95 
no 

20 
25 
35 

45 

60 
70 

90 
no 
120 
150 

8 
15 

20 

25 
30 

35 
45 

55 

60 
70 

3-Pha8e  Wound  Rotor  Induction 
Motors •   Voltage   

220 
   20 

   30 
   40 
   50 
   70 
   85 

   100 
,^„    ,-      125 '50    40      150 
200    50     175 

25 
30 

35 

440 

10 
15 
20 

25 
35 

40 
50 
60 
70 
80 

550 

8 
12 
15 

20 

30 
35 
40 
50 

60 
65 

3-Pha8e  Squirrel  Cage  Motors Hp. 

J.... 

1... 

2... 3.... 
5.... 

110 
12 

20 

,    35 
.   50 
.   90 

—  Voltage   . 

220 
6 

10 

20 
30 

45 
440 

3 
5 

10 

15 
25 

550 
2 
4 
8 

12 

20 

Hp 

! 
I.. 
2.. 
3  . 

5   . 

2-Phase  Squirrel  Cage  Motors 
.    Voltage  — 

no 

10 
20 

35 

45 

80 

220 
6 

10 
15 
25 
40 

440 

3 
5 

10 
15 

20 
Hp. 

2  . 
3  . 

5  . 7i. 
10   . 
r 
5 

4  ■   ' 

1 

TYPE  AR  SINGLE-PHASE  MOTORS 

Without  Rheostat 
.   Voltage   . 
no  220 

.       80  40 

.      120  60 

.     200  100 

.     325  175 

.     400  200 
20  10 
30  15 
40  20 

With  Rheostat 

—Voltage   . no  220 

40  20 
60  30 
100  55 
175  80 
200  100 10  6 

15  S 
20  ID 
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IDEAS PRACTICAL  MEN 

Air-Operated  Chuck  for  Pistons 
By  Robert  Belmont 

In  machining  a  piston  which  had  ribs  on  the  inside 
of  the  head  running  part  way  down  in  a  parabola  shape, 
we  had  considerable  trouble  due  to  the  fact  that  we 
could  not  get  up  near  enough  to  the  head  with  the 
regular  design  of  expanding  chuck  to  prevent  chatter- 

■^■-  DOGS 

RIBS  ON 
INStDE  OF 
PISTON 

DOGS 

CHUCK  FOR  GAS-ENGINE  PISTONS 

ing.  After  several  attempts  we  developed  the  design 
shown  in  the  sketch,  which  consists  of  a  machine-steel 
body  carrying  expanding  pins  in  the  front  end  oper- 

ating on  four  dogs  which  go  up  against  the  piston, 
forming  a  stiff  and  rigid  method  of  holding.  The 
chuck  is  used  on  a  Bardons  &  Oliver  lathe  and  is 
operated  by  air  pressure. 

An  Automatic  Blueprint  Washer 
By  M.  H.  Potter 

A  unique  device  for  washing  blueprints  is  shown  in 
Figs.  1  and  2.  It  consists  of  a  stationary  box  or  tray 
A  having  pivoted  on  it  a  smaller  tray  B,  the  bottom 
of  which  is  composed  of  light  slats.  On  this  second 
tray,  so  attached  as  to  be  removable,  is  a  smaller  box  C 
with  a  perforated  bottom  and  divided  longitudinally 
through  the  center  by  a  partition. 

The  operation  of  this  device  is  as  follows:  The  top 
box  being  removed  by  turning  the  buttons  securing  it, 
the  blueprints  are  laid  on  the  slats  of  the  second  box, 
as  many  as  six  or  eight  at  one  time,  and  the  top  box 
replaced.  The  water  is  turned  on  at  the  faucet  and  one 
side  of  the  pivoted  box  is  depressed  to  either  of  the 
positions  shown  by  dotted  lines  in  Fig.  2,  which  will 
allow  the  water  to  flow  into  the  compartment  at  the 
higher  side  of  the  smallest  box.  A  considerable  portion 
of  the  water  will  trickle  through  the  small  holes  in  the 

bottom  of  this   box   and   onto   the   prints,   while 
opposite  edges  of  the  prints  will  be  immersed  in 
water  in  the  lower  box,  which  is  maintained  at  a 
stant  level  by  the  overflow.     The  perforations  in 

the 
the 

con- 

the 

FIG.  1.  AUTOMATIC  BLUEPRINT  WASHER 

bottom  of  the  top  box  not  being  sufficient  to  carry  off 
all  the  water,  it  gradually  fills  up  that  compartment, 
and  the  pivoted  box,  thus  overweighted,  changes  to  the 
second  position. 

The  water  from  the  faucet  now  flows  into  the  other 
compartment  of  the  top  box  until  this  fills  up  and  the 
operation  is  repeated.     The  frequency  of  the  alternat- 

HOW  THE  WASHER  OPERATES 

ing  movement  may  be  regulated  by  the  amount  of  water 
allowed  to  flow  from  the  faucet.  The  washing  is  very 
thorough  as  the  prints  lying  on  each  other  are  separated 
and  the  upper  ones  float  whenever  that  side  is  depressed 



654 AMERICAN     MACHINIST Vol.  50,  No.  14 

into  the  water.  The  water  constantly  flowing  in  and 
out  of  the  lower  box  quickly  eliminates  the  chemicals. 
Galvanized  iron  or  zinc  boxes  protected  by  paint  are 
preferable,  although  wooden  boxes  may  be  used  if  they 
are  kept  well  painted. 

Record  of  Chain  and  Sling  Tests 
By  a.  T.  Miller 

In  the  factory  of  the  R.  &  V.  Wagner  Ordnance  Co., 
East  Moline,  111.,  all  chains  and  slings  used  for  han- 

dling material  are  subjected  to  a  monthly  test  to  insure 
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safety  to  operatives  and  work  when  handling  heavy 
pieces. 

The  results  of  these  tests  are  noted  on  the  chart, 
which  is  at  all  times  available  for  inspection  so  that 
there  is  no  excuse  for  imposing  on  any  such  part  a 
burden  greater  than  what  is  positively  known  to  be  a 
safe  load. 

A  Timekeeper's  Time  Saver 
By  Franklin  H.  Decker 

The  figure  illustrates  an  easily  constructed  device  for 
the  rapid  solution  of  problems  in  time  calculation.  The 
size  depends  upon  the  convenience  of  the  user.  The  one 
shown  was  made  of  celluloid  backed  with  heavy  card- 

board to  stiffen  it  enough  to  make  it  durable. 
Each  circle  has  288  small  divisions,  each  represent- 

ing 5  min.,  with  every  third  dividing  line  made  slightly 
longer  to  indicate  a  quarter  hour.  The  longer  lines  are 
hour  lines  and  are  numbered  from  0  to  23  in  the  inner 
circle  and  from  1  to  12  twice  on  the  outer  one. 

The  disk  is  shown  set  for  the  solution  of  a  typical 
time  problem.  If  a  man  comes  to  work  at  7 :25  and  quits 
at  3:10,  how  many  hours  has  he  worked?  The  zero 
of  the  inner  circle  is  set  opposite  7:25  on  the  outer; 
then  opposite  3:10  on  the  outer  we  read  7  hours  45  min. 
on  the  inner.  If  the  man  had  had  20  min.  for  his 
lunch  the  first  setting  would  have  been  at  7:45  and  the 
total  tim  would  have  been  20  min.  less,  or  7  hours  25 minutes. 

The  disks  may  be  divided  in  any  other  way  suited  to 

TIME-COMPUTING  DISK 

the  timekeeper's  system.  For  finding  the  number  of 
days  between  two  dates  the  disks  should  be  divided  into 
365  parts  each  and  each  fifth  dividing  line  on  the  larger 
from  0  to  30  made  longer.  Leave  a  space  for  31,  mark 
this  month  January,  begin  over  again  at  one  for 
February  and  continue  for  the  other  months.  Should 
Feb.  29  of  a  leap  year  come  in  between  the  given 
dates  a  day  must  be  added  to  the  indicated  total. 

Using  Rimless  Cartridges  in  New 
Service  Revolvers 

By  E.  a.   Dixie 

There  is  an  interesting  little  story  behind  the  article 
under  the  above  caption  on  page  859,  Vol.  49. 

Several  years  ago  the  superintendent  of  one  of  the 
small-arms  factories  conceived 
the  idea  of  making  a  clip  to 
hold  six  cartridges  to  be  used 
in  the  regulation  revolver.  My 
recollection  of  the  clip  is  shown 
in  Fig.  1.  It  is  practically  the 
same  as  the  one  shown  on  page 
860,  but  holds  six  cartridges 
instead  of  three,  and  besides  is 
provided  with  slots  A  in  the 
members  between  the  cart- 

ridges to  provide  a  spring  hold 
on  the  cartridges.  The  idea 

occurred  to  the  inventor  previous  to  the  war.  He  made 
several  of  the  clips,  altered  a  revolver  so  as  to  use  them 
and  found  that  after  a  little  practice  he  could  fire  more 
shots  a  minute  with  it  than  with  the  automatic  pistol. 

However,  there  was  apparently  no  demand  for  the 
device,  and  not  finding  a  purchaser  he  swapped  it  for 
a  second-hand  automobile. 

I  do  not  know  how  many  shops  have  been  making  the 
new-type  clips,  but  I  do  know  that  they  have  been  made 

by  the  million. 
The  stock  used  is  a  hard,  cold-rolled  steel  strip  0.038 

in.  thick.  The  dies  are  made  as  shown  in  Fig.  2.  Each 
die  is  made  of  two  pieces  of  steel  A  and  B  to  facilitate 
manufacture.  The  punches  are  made  of  a  single  piece 
of  steel.     Two  dies  are  mounted  as  shown  at  C  and  D 

FIG.  L THE  ORIGINAL 

CLIP 
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and  after  the  first  stroke  of  the  press  two  clips  are 
made  at  each  stroke. 

The  presses  are  run  at  about  160  strokes  per  minute. 
Owing  to  the  very  hard  stock  used  the  noise  made  by 
the  presses  is  deafening.  It  was  thought  that  the  dies 
did  not  stana  up  as  long  between   grindings   as  they 

FIG. THE  DIE   FOR  THE  NEW  CLIP 

should,  so  the  speed  of  the  presses  was  reduced,  but 
as  the  noise  was  not  lessened,  nor  the  output  increased, 
they  were  again  put  back  to  the  original  speed. 

The  feed  is  by  hand,  and  at  160  strokes  per  minute 
the  feeder  keeps  a  steady  pressure  on  the  stock.  Die 
breakage  was  caused  usually  by  failure  to  feed  the 
stock  clear  through  to  the  stop,  thus  causing  the  punch 
to  tilt. 

The  dies  are  about  4  in.  wide,  and  the  noise  was 
somewhat  abated  by  crowning  the  die  about  h  in.  in 
the  center ;  the  punch  face  was  of  course  kept  flat,  as  the 
work  must  be  flat.  At  the  rear  end  and  in  front  of 

the  stop  a  scrap  shear  was  provided.  The  short-sheared 
scrap  falls  into  one  receptacle  and  the  clips  into  another. 
The  clips  are  tumbled  to  remove  all  burrs  and  then  blued. 

Results  of  Tests  on  Torsion  Springs 
By  Cleveland  C.  Soper 

The  torsion  spring  shown  in  Fig.  1  is  used  on  a  de- 
vice I  recently  redesigned,  and  was  tested  with  the  re- 
sults shown  in  Fig.  2  and  Fig.  3.  The  function  of  this 

spring  was  to  take  a  light  load,  it  being  used  (two  in 
parallel)    in  tandem  with  a  heavy  leaf  spring  in  such 
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FIG.   1.      AUXILIARY  COIL  SPRING 

a  manner  that  when  the  load  became  sufficient  to  com- 
press the  spring  Ih  in.  on  the  axis  A-B  its  guide  brought 

up  against  a  solid  stop,  thus  throwing  any  additional 
load  into  the  heavier  spring. 

The  spring  was  used  in  three  sizes,  J|,  J  and  j\  in., 
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PIGS.  2  AND  3.     IX)AD  DEFLECTION  DIAGRAMS  COMPARED 
TO  CALCULATED  AND  LOAD  DEFLECTION,  FREE 

COMPARED    TO    FIXED    ENDS 

and  was  made  of  tempered  cast  steel.  Fig.  2  gives  in 
full  lines  the  load-deflection  curves  of  the  three  springs 
(average  of  eight  results)  with  the  ends  free  to  move  on 
the  fulcrum  pins.  In  dotted  lines  are  given  the  antici- 

pated results,  according  to  Prof.  J.  B.  Peddle  (Amer- 

ican Machinist,  June  19,  1913),  where  a  =    pji   
in  which 

M  =--  Twisting  moment,  in.  lb. 
D  =  Mean  diameter  of  coil,  in. 
A^  =:•  Number  of  coils 

E  -—  Tension  mod.  of  elasticity 
d   =--  Dia.  of  wire 
a  ̂ =  The  angle  of  twist,  deg. 

These  results  have  been  plotted  for  load  on  A-B,  Fig. 
1,  on  the  assumption  that  the  center  of  the  spring 
moves  up  and  down  midway  between  the  two  spring 
fulcrums.    The  vertical  force  will  then  be  the  tangential 

force  times  cos    ̂    and  the  vertical  distance  =:  6  sin  ̂ . 

It  is  noteworthy  in  this  set  of  curves  to  observe  the 
difference  between  the  calculated  performance  and  the 
actual  results.  It  is  apparent  from  the  difference  being 
in  the  same  direction  in  each  case  that  the  more  flexible 
action  is  due  to  the  projecting  ends,  which  function 
somewhat  in  the  capacity  of  an  additional  part  of  a 

coil.  (My  opinion  is  that  the  lower  range  of  the  Jf-in. 
spring  is  distorted  due  to  an  upsetting  in  flattening  the 
ends.)  This  fact  is  brought  out  in  Fig.  3,  which  has 
plotted  in  dotted  lines  the  values  shown  in  full  lines  in 
Fig.  2  (tested  load  with  free  ends)  and  in  full  lines  the 
load  with  the  ends  fixed.  The  fixed  end  had  a  nut 

screwed  down,  securely  binding  the  end  in  place.  The 
additional  load  for  a  given  deflection  shows  a  shorten- 

ing of  the  effective  length  of  the  spring  by  creating  a 
point  of  contraflexure. 

This  feature  was  brought  out  first  by  failure  in  road 
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tests,  and  was  objectionable  from  the  standpoint  of  this 
particular  design,  as  it  caused  this  spring  to  take  loads 
which  were  intended  only  for  the  larger  one.  This 
effect  would  not  have  been  so  pronounced  in  a  larger 
number  of  coils.  It  is  an  interesting  fact  that  so  close 
to  a  straight  line  result  can  be  obtained  with  three  coils 

of  this  design." 

Using  Two  Triangles  to  Avoid  Blotting 
'  By  Wilfred  Dickson 

When  making  a  tracing  it  is  often  necessary  to  make 
some  very  heavy  lines,  and  in  using  the  ruling  pen 
along  the  edge  of  the  triangle  little  pieces  of  lint  or 
dust  catch  in  the  pen  and  the  ink  runs  under  the  angle, 

KINK  FOR  DRAFTSMEN 

sometimes  spoiling  the  tracing.  To  overcome  this  it 
is  only  necessary  to  use  two  triangles,  one  on  top  of 
the  other  as  shovra  in  sketch.  You  will  find  this  to  be 
a  very  handy  way  of  finishing  up  lines  that  were  left 
out,  by  sliding  the  upper  triangle  over  the  wet  surface 
with  no  danger  of  blurring. 

A  Stringing  Machine  for  Fence  Barbs 
By  M.  E.  Duggan 

The  barb  used  in  the  old-fashioned  barbed-wire  fence 
was  a  diamond-shaped  steel  punching  having  in  its  cen- 

ter a  hole  through  which  the  wire  was  passed  in  the 
making  of  the  barbed  wire. 

These  steel  barbs  were  gathered  somewhat  after  the 

manner  described  in  Mr.  Hunter's  article,  page  1077, 
Vol.  49  of  the  American  Machinist,  excepting  that  in- 

stead of  a  four-pronged  fork  for  gathering  the  barbs, 
a  single  wire  was  used  for  stringing  as  this  operation 
was  called. 

Here  are  a  few  of  the  details  of  the  machine  construc- 
tion. A  is  a  table  6  ft.  wide  and  10  ft.  long,  the  top 

face  of  which  is  corrugated  and  covered  with  sheet 
steel.  It  is  elevated  about  6  ft.  from  the  floor  and 
loosely  fastened  to  a  frame  made  of  wood. 

On  this  frame  just  above  and  flush  with  the  sides  of 
the  table  is  mounted  a  pair  of  link  belt  chains,  every 
third  link  of  which  is  special,  and  to  these  links  are  fas- 

tened crossbars  of  wood.  On  each  of  the  wooden  bars 
are  securely  fastened  05  needles,  as  shown  at  B.  and  at 
the  front  of  the  machine  are  50  wires  (stringers)  fas- 

tened at  the  lower  end  and  free  at  the  upper  end,  rest- 
ing in  V-grooves  made  in  the  front  end  of  the  table. 

The  table  is  made  to  oscillate  by  means  of  a  mechan- 
ical contrivance  at  the  back  end  of  the  machine.  The 

steel  barbs  are  scattered  over  the  corrugated  surface  of 

the  table  and  the  "gathering"  needles  B,  traveling  in 
the  direction  indicated  by  the  arrow,  fall  into  the  hole 
in  the  barbs  and  draw  them  to  the  end  of  the  table 

A  GATHERING  MACHINE  FOR  WIRE  FENCE  BARBS 

where  the  points  of  the  needles  are  guided  by  grooves 
sunk  in  the  steel  plate,  into  the  counter-sinks  at  the  top 
of  the  string  wires.  With  the  points  of  the  needles  in 
the  countersinks  the  pressure  was  sufficient  to  draw 
the  stringing  wires  away  from  the  table  and  thus  allow 
the  gathered  barbs  to  fall  until  the  wires  were  filled. 
The  overflow  barbs  fell  into  a  hopper  at  the  front  of 
the  machine. 

Two  Pointed  Ruling  Pencil 
By  John  H.  Moore 

A  novel  and  useful  drawing  tool  containing  two  pencil 
points  in  place  of  one  is  shown  in  the  illustration. 

The  handle  is  made  of  J-in.  cold-rolled  steel,  and 
the  part  containing  the  leads  is  of  any  size  convenient 
to  the  user.  The  leads  are  held  in  position  by  tighten- 

ing the  small  screw.  This  pencil  is  especially  valuable 
in  section  lining  of  drawings  or  when  ruling  lines  as 
guides  for  lettering  purposes.  There  are  many  other 
uses  to  which  it  may  be  adapted. 

TWO    POINTED    RULING    PENCIL 
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IT  is  said  that  the  cost  of  
the 

war  is  to  be  borne  by  future 
generations.  This  will  mean 

increa::,ed  taxation  for  a  period 
of  years,  which,  coupled  with 
the  entry  of  the  United  States 
into  strenuous  competition  for 
world  trade,  will  make  it  neces- 

sary for  our  manufacturers  to 
be  more  and  more  accurately 

advised  as  to  the  costs  and  effi- 
ciency of  their  organizations. 

A  committee  of  engineers 
recently  defined  an  engineer 

to  be,  "one  who  economically  .^^^^^^^i^^i^^^^^saa^iii 
directs     man-power     and     by 
scientific  design  utilizes  the  forces  and  materials  of 

nature  for  the  profit  of  mankind."  It  is  seen  that  the 
very  essence  of  the  definition  involves  an  appreciation 
of  relative  values  and  costs,  and  so  for  those  who  have 
made  efforts  in  the  past  to  equip  themselves  with  a  cost 
system,  it  may  not  be  amiss  to  outline  the  system  which 
was  finally  adopted  in  the  Ordnance  Department  of  the 
United  States  Army  for  determining  the  costs  of  in- 

specting ordnance  material. 

To  those  who  are  maintaining  a  cost  system,  the  fol- 
lowing questions  may  be  apropos: 

(a)  How  much  does  it  cost  to  obtain  your  costs? 
(b)  Do  the  results  obtained  lend  themselves  to  a 

sufficiently  quick  analysis  so  that  corrective 
measures  may  be  adopted? 

Methods  for  determining  the  answers  to  these  and  other 
questions  are  in  some  measure  to  be  found  by  the  fol- 

lowing analysis,  but  more  especially  is  this  true  for 
manufacturers  who  are  facing  problems  relating  to  in- 
spection. 

The  Type  of  System  for  This  Work 

The  purpose  of  any  inspection  is  to  insure  that  the 
materials  being  produced  meet  certain  requirements. 
The  essential  factors  of  successful  inspection  are  that  it 

is  accurate,  prompt  and  economical  both  in  man-power 
and  in  money.  Particularly  during  the  government 
emergency  the  essential  man  power  had  to  be  conserved. 

Inspection  is  inherently  an  incidental  charge  and  for 
this  reason  the  importance  of  economy  in  connection 
with  it  is  often  overlooked  in  view  of  the  great  sums 
necessary  for  a  direct  charge  in  actually  producing  the 
material.  This  fact,  taken  with  the  proposition  that  in- 

efficiency and  waste  are  said  to  be  condoned  by  victory 
would  seem  to  mitigate  against  the  importance  of  estab- 

lishing a  careful  analysis  of  the  costs  of  inspection,  but 
when  it  is  considered  that  billions  of  dollars  were  in- 

Finding  the  Cost  of 
Ordnance 

By  LIEUT.  L.  S.  GATTER 

The  wise  manufacturer  studies  his  "indirect  ex- 
pense" as  closely  as  he  does  his  direct  labor., 

Cost  methods  should  be  applied  to  such  matters 
as  inspection,  machine  and  equipment  mainte- 

nance, etc.,  as  ivell  as  to  items  of  direct  expense. 
This  article  illustrates  and  describes  how  the  Ord- 

nance Department  watched  its  inspection  costs. 

volved  in  the  production  of 
ordnance  material  and  that 
even  a  small  percentage  of  this 
sum  would  .still  run  into  the 

millions,  it  immediately  be- 
comes apparent  that  a  careful 

check  was  necessary.  More- 
over, it  was  felt  that  it  would 

offer  a  method  of  comparison 

of  the  inspection  systems  in- 
stalled in  the  various  manu- 

facturing plants  producing 
ordnance  material.  A  tenta- 

tive selection  having  been 

^^j;;^:;;;^;^;^^^^;^^^^;— _     made  from  varlous  types   of 
familiar  cost-accounting  meth- 

ods, equipment  was  set  up  for  a  short  trial  period. 
The  entire  costs  in  dollars  and  cents  of  carrying  on 

the  work  of  inspection  was  determined  by  adding  the 
total  wages  and  salaries  in  the  Home  Office  together 
with  the  operating  expenses  of  the  Home  Office,  de- 

preciating furniture  and  equipment  according  to  com- 
mercial practice,  and  including  the  total  of  the  travel- 

ing expenses  necessary  for  supervisors,  etc.,  who  were 
stationed  in  the  Home  Office.  This  total  overhead  ex- 

pense was  distributed  to  the  various  plants  manufactur- 
ing ordnance  material  on  the  basis  of  the  relation  which 

the  total  wages  and  salaries  of  inspection  personnel  at 
an  individual  plant  bore  to  the  total  wages  and  salaries 
of  inspection  personnel  at  all  the  plants.  By  expense  of 
inspection  at  the  plants  is  meant  the  total  wages  and 
salaries  at  the  plant  together  with  the  operating  ex- 

penses and  the  travel  occasioned  by  the  personnel  as- 
signed to  the  plant  going  to  and  from  the  plant.  The 

Home  Office  expense  is  occasioned  by  the  field  person- 
nel, and  therefore  the  wages  and  salaries  of  that  per- 

sonnel are  a  proper  basis  for  distribution  without  in- 
cluding travel. 

In  connection  with  this  question  of  the  expense  of 
travel,  it  is  interesting  to  note  that  in  the  case  of  an 
inspector  who  was  assigned  to  inspect  material  being 

manufactured  at  plants  A,  B  and  C,  and  to  travel  be- 
tween those  plants,  it  was  impossible  equitably  to  dis- 

tribute this  charge  except  by  charging  the  expense  ol 
travel  to  the  plant  at  destination.  Wherever  there  were 
several  contracts  at  one  plant,  the  total  plant  expense 

including  the  pro-rated  portion  of  the  main  office  over- 
head was  distributed  to  those  several  contracts  on  the 

basis  of  the  cost  of  the  direct  labor  spent  on  each  con- 
tract to  the  total  of  the  wages  paid  to  direct  labor  on 

all  the  contracts.  Indirect  labor  at  the  plant  was  also 
distributed  in  this  manner.  In  other  words,  at  the  end 
of  each  semi-monthly  period  the  total  expenses  of  in 
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spsetion  were  distributed  to  all  of  the  contracts  in- 
volved, and  having  determined  the  number  of  contract 

units  in.spected  and  accepted  for  the  government  in  the 

corresponding  period  of  time  by  means  of  semi-monthly 
reports  containing  this  information,  it  was  possible  to 

arrive  at  the  cost  of  inspecting  each  contract  unit  in  dol- 
lars and  cents  for  that  par- 

ticular period.  It  was  soon  ap- 
parent that  in  view  of  the 

rapidity  with  which  the  vol- 
ume of  work  increased  that 

the  necessary  personnel  to  ac- 
complish the  system  outlined 

above  was  prohibitive  in  cost, 
and  would  far  offset  any  value 

which  might  attach  to  the  de- 
termination of  the  results  as 

expressed  in  the  unit  cost  of 
inspection  in  dollars  and  cents 

for  any  contract  unit.  More- 
over it  was  impossible  to  an- 

alyze the  results  obtained; 

that  is,  the  unit  costs  in  dol- 
lars and  cents,  for  the  reason 

that  the  various  factors  enter- 
ing into  the  composition  of  a 

unit  cost  could  not  be  segre- 
gated, and  therefore,  although 

wide  fluctuations  might  occur, 
it  was  impossible  to  indicate 
the  cause  of  them.  The  re- 

sults proved  to  be  very  cum- 
bersome and  reports  were  of 

such  a  lengthy  nature  that  they  could  not  be  properly  an- 
alyzed, and  so  ramified  as  to  prohibit  active  corrective 

measures.  For  these  reasons  it  was  apparent  that  the  dis- 
advantages of  applying  accounting  methods  to  this  prob- 

lem would  make  it  necessary  either  to  give  up  an  attempt 
to  analyze  the  cost  or  else  to  introduce  a  system  with- 

out these  disadvantages. 

Agreement  Reached  After  Careful  Review 
OF  the  Situation 

After  a  careful  review  of  the  situation  it  was  agreed 
that  the  purpose  of  any  cost  analysis  of  inspection  must 
be  to  obtain  data  and  set  standards  to  aid  in  securing 
the  speed  and  economy  consistent  with  accuracy,  also 
to  permit  comparisons  between  plants  as  well  as  to  fur- 

nish a  basis  for  predicting  the  necessary  personnel  for 
inspection  on  new  contracts. 

Another  consideration  affecting  the  type  of  system  to 
be  chosen  for  this  work  was  that  results  should  be  ob- 

tained in  time  to  make  it  possible  to  take  corrective 
action  where  necessary.  It  was  also  felt  that  the  re- 

ports and  results  obtained  might  be  accomplished  in  a 
routine  manner,  but  that  the  practical  application  of 
these  results  should  by  all  means  be  left  to  trained 
personni!. 

A  system  was  established  by  which  an  analysis  could 
be  obtained  of  the  amount  of  direct  and  indirect  labor 
utilized  and  the  results  obtained  with  it.  Certain  defi- 

nitions were  essential;  chief  of  these  were  the  defini- 
tions of  direct  and  indirect  labor. 

Direct  labor  was  considered  to  be  the  labor  of  all 

operatives  expended  in  the  actual  examination  for  ac- 
ceptance of  units  or  in  the  direct  supervision  thereof.  In- 

direct labor  was  defined  to  be  all  executive,  adminis- 
trative, clerical  or  stenographic  labor  in  the  plants  ap- 

plied to  in.spection.    In  order  to  accomplish  this  analysis H-338 

P}-.J1T       Snlt:i  Jones  &  Co. 
LOOATIOII rast 

Drancc,   ".J. 

miTO/lCT  "n-    0  A  1003                                                                                   COJIPLETIOll  HUB             4/19/19 

OODTRAOI ^^.   s, 000, 000       S"  Cartridge  Cdsgs 

Brass  Discs                                                         OPTRATI'^V                    Finicli 

natABKS 

am. 
TO  , 

A 

UMIT3 
ACOEPJED 

B 
TOTAL 
HOURS 

DISEOT 

UBQB 

0 
UillTS 

PER  Jioim 
PER  JIAS. 

60 

D COST  OF 

EITECT L/vBOR 

PER  HOUR  _ 

.40 

COST DirjXIT LABOB_ 

■:«>.oo 

P 

COST 

IKDiraOT 

_LABOH._ 

G       E           J SUIBEB 

DIBEOT 
P      EIPLOICD 

BSUlKSt 

lAs/ie   

1/31 
8,000 

100 

..'10.00 

  

25?.. 

B   .* 

Byj^thvtloal  OILS* 

  *..^4 

1 

FIG.    1.      OPER.XTION   CARD    USED    IN    DETERMINING    INSPECTION   COSTS 

it  was  necessary  to  adopt  a  method  which  involved  a 
consideration  of  three  factors: 

(a)  The  number  of  units  on  any  operation,  foreing, 

machining,  finishing,  etc.,  which  could  Oe  in- 
spected and  accepted  by  one  inspector  in  one 

hour. 

(b)  The  average  cost  of  direct  labor  per  hour 
for  inspecting  various  operations. 

(c)  The  percentage  relation  between  the  indirect 
and  the  direct  labor. 

These  factors  could  readily  be  found  without  the 

use  of  additional  personnel  since  certain  people  were  al- 
ways required  in  connection  with  the  preparation  of  the 

payrolls  and  worked  under  peak  load  conditions  in  pay- 
roll periods.  These  individuals  and  between  times  were 

assigned  necessary  duties  pertaining  to  the  cost  analysis. 

Reporting  the  Progress  of  the  Work 

The  inspectors  in  the  various  plants  were  required  to 

make  periodical  reports  as  to  the  progress  of  the  work, 

showing  the  number  of  contract  units  which  had  been 

accepted  during  that  period.  These  reports  were  pri- 
marily for  the  use  of  other  organizations  but  were 

placed  at  the  disposal  of  the  personnel  operating  the 

cost  system.  The  time  cards  from  the  plants,  upon 

which  the  inspection  personnel  at  plants  were  paid, 

were  also  in  their  possession  and  the  backs  of  these  time 

cards  were  provided  with  space  to  indicate  the  exact 
number  of  hours  spent  on  the  inspection  of  material 
under  the  several  contracts  which  might  be  in  process 
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at  any  particular  plant.  This  determined  the  hours  of 
direct  labor  spent  on  any  operation  at  that  nlant.  By 
referring  to  Fig.  1,  it  will  be  seen  that  this  amount  was 
entered  in  column  B,  the  units  accepted  having  been 
entered  in  column  A.  Care  was  observed  that  the  con- 

tract numbers  and  operations  described  in  the  progress 
reports  agreed  with  the  contract  numbers  and  opera- 

tions indicated  on  the  time  cards.  The  number  of  units 

accepted  in  a  given  period  appearing  in  column  A,  di- 
vided by  the  total  number  of  hours  of  direct  labor  spent 

in  accepting  those  units  in  that  period  appearing  in 
column  B  gave  the  units  accepted  in  one  hour.     From 

male  operatives  respectively  as  a  ready  reference  in 
making  an  analysis  without  reference  to  the  original records. 

These  operation  cards  were  filed  alphabetically  by 
plants  and  at  semi-monthly  intervals  averages  were 
taken  of  three  factors  mentioned  above  in  order  to  erect 
a  standard  for  comparative  purposes  and  to  make  other 
analyses. 
A  formula  used  in  determining  the  estimated  unit 

cost  of  inspection  was  the  cost  of  direct  labor  per 
hour  appearing  in  column  D  divided  by  the  units  ac- 

cepted per  man-hour,  appearing  in  column  C,  giving  the 
Jtdfci. AW.LYSIS  OF  COST  OF  IHSPECTION     6"Hcwltzer  Shell  (Class  VI  Seo.3) 
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FIG.    2.      ANALYSIS  OP  THE   INSPECTION  COST  OP  A  6-IN.   HOWITZER   SHELL, 

the  time  cards  was  obtained  the  average  cost  of  direct 
labor  per  hour  appearing  in  column  D.  If  there  were 
four  employees  at  $4  per  day  and  two  at  $2  per  day  and 
one  enlisted  man  at  approximately  $2.50  per  day,  the 
average  daily  rate  is  $3.21  and  the  average  cost  per  hour 
would  be  40c.  In  column  E  appears  the  cost  of  direct 
labor  which  is  obtained  by  multiplying  the  entry  in 
column  D  or  the  cost  of  direct  labor  per  hour,  by  the 
entry  in  column  B,  which  is  the  total  number  of  hours. 
In  column  F  appears  the  cost  of  indirect  labor  which  is 
taken  directly  from  the  time  cards  for  clerks,  stenog- 

raphers, administratives  and  executives,  or  from  pay 
vouchers  in  the  case  of  officers.  If  there  is  more  than 
one  operation  in  process  at  the  plant,  the  amount 
chargeable  to  each  operation  is  determined  by  pro-rat- 

ing the  entire  amount  of  indirect  labor  at  the  plant  to 
each  operation  on  the  basis  of  the  relation  between  the 
direct  labor  on  that  operation  to  the  total  amount  of 
direct  labor  at  the  plant. 

Relation  Between  Indirect  Labor 
AND  Direct  Labor 

In  column  G  appears  the  relation  between  the  in- 
direct labor  and  the  direct  labor  obtained  by  dividing 

the  entry  in  column  F  by  the  entry  in  column  E.  This 
should  decrease  as  peak  load  production  on  that  opera- 

tion is  approached,  since  the  numerator  of  the  fraction 
should  remain  almost  constant  with  a  marked  increase 
in  the  denominator  until  peak  load  production  is  reached. 
In  column  H  and  J  appears  the  number  of  male  and  fe- 

unit  cost  for  that  operation  on 
the     basis    of    direct     labor. 
Then   having   determined   the 
total  cost  of  inspection   from 
all   sources  readily  accessible 
from  the  disbursement  books, 
and  comparing  the  total  cost 
with  the  cost  of  direct  labor 
obtainable  from  the  payrolls 

a  percentage  relation  was  im- 
mediately     obtained,      which 

could   be  used   for  "loading" the  estimated  figure  based  on. 
direct  labor  only.     In  othsr 
words,   if   tha   total  tost   of 
direct  labor  was  50%  of  the 

grand    total    cost,    the    esti- 
mated unit  cost  based  on  di- 

rect    labor    only    would     be 
"loaded"  by  50%  of  itself  in 
order  to   give   the   estimated 
unit  cost  based  on  the  entire 

inspection  expense  and  including  all  overhead  charges. 
These   latter   estimated    unit    costs    were    subsequently 
compared  with  unit  costs  obtained  by  the  original  sys- 

tem of  obtaining  unit  cost  of  inspection  in  dollars  and 
cents   previously    described    and    no   differences    were 
obtainable  up  to  the  third  decimal  place. 

Some  Results  Obtained  with  This  System 

As  an  example  of  the  possibilities  of  predicting  per- 
sonnel requirements  for  future  work,  assume  that  work 

has  been  started  on  a  contract  for  500,000  three-inch 
cartridge  cases  to  be  completed  in  eight  months.  A 
theoretically  perfect  production  schedule  would  enable 
this  plant  (assuming  that  it  started  work  at  a  max- 

imum capacity  and  was  a  plant  which  had  had  a  pre- 
vious contract  for  the  same  class  of  material)  to  com- 
plete 62,500  per  month  or  31,250  in  each  15-day  pe- 

riod. In  other  words  there  would  be  offered  for  in- 
spection 31,250  completed  units  per  period.  If  it  was 

found  by  referring  to  the  averages  of  column  C  that 
the  standard  for  inspection  of  this  material  indicated 
that  15  of  these  units  could  be  accepted  in  one  man- 
hour,  it  is  estimated  that  in  a  15-day  period  of  eight 
hours  each  including  two  Sundays  and  assuming  the 
employees  worked  full  time,  or  104  hours,  there  would 
be  accepted  in  one  man-period  15  X  104  or  1560  units, 
but  since  there  were  to  be  offered  31,250  units,  it  is 
apparent  that  it  will  take  31,250  divided  by  1560,  or 
20.  men  to  do  the  work.  If  the  units  accepted  per  m.ari- 
hour  are  below  the  average  indicated  by  the  standard 
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or  criterion  for  that  operation,  it  indicates  over-organ- 
ization, unless  for  some  reason  the  contractor  was  un- 

able to  offer  for  inspection  during  that  period  the  cus- 
tomary number  of  completed  units.  (The  work  done  by- 

inspecting  units  subsequently  rejected  was  found  to  be 
negligible  but  would,  if  sufficiently  large,  occasion  this 
result.) 

If  the  average  hourly  rate  is  in  excess  of  the  stand- 
ard for  that  operation,  it  may  indicate 

the  use  of  unnecessarily  expensive 
labor.  One  instance  of  this  was  found 
in  the  case  of  two  steel  mills  in  the 
same  city  where  the  average  price  of 
direct  labor  varied  by  10c.  an  hour. 
Another  case  was  discovered  where 
the  inspection  force  was  composed  of 
100%  male  operatives  when  all  other 
plants  doing  the  same  kind  of  work 
were  using  from  70%  to  80%  female 
operatives. 

If  there  is  an  excessive  relation  be- 
tween the  indirect  and  direct  labor  it 

may  indicate  over-organization  in  the 
clerical  force  in  a  plant  office.  In- 

stances were  found  where  one  inspec- 
tion force  for  some  reason  could  not 

measure  up  to  the  standard  for  units 
accepted  per  man-hour  and  the  condi- 

tions which  affect  this  are  very  nu- 
merous and  varied.  Considerable 

time  and  effort  can  be  saved  for  example  by  depressing 
the  pits  in  which  inspectors  stand  in  examining  weighty 
material  (since  the  material  does  not  leave  the  floor 
level  during  the  inspection).  Raising  this  material  to 
an  inspection  bench  only  three  feet  above  the  floor  level 
would,  in  the  case  of  a  9.2-in.  howitzer  shell,  entail  the 
expenditure  of  over  1,500,000  ft.-lb.  of  energy  each  day, 
providing  2000  shells  were  inspected  during  24  hours. 

After  this  system  had  been  in  operation  for  several 
months  an  expression  of  opinion  was  requested  from  the 
various  executives  who  had  made  use  of  it  from  time  to 

time.  Sentiment  was  overwhelmingly  in  favor  of  con- 
tinuing it,  since  it  resulted  in  saving  considerable  sums 

and  was  of  material  benefit  in  gaging  the  efficiency  of 
the  plants  and  systematizing  inspection  work  in  them. 
It  was  found  that  the  best  application  could  be  made 
in  those  cases  where  units  were  being  manufactured  at 

"quantity  production"  and  that  it  was  not  applicable  in 
cases  where  only  one  or  two  units  were  inspected  dur- 

ing a  semi-monthly  period,  as  in  the  case  of  the  railroad 
gun  mounts. 

Steel  Inspection  Results 

Some  of  the  most  consistent  results  were  obtained  in 
the  case  of  inspection  of  steel.  Over  a  period  of  months 
the  estimated  unit  cost  of  inspection  was  between  45 
and  50c.  per  ton,  and  the  cost  of  direct  labor  was  be- 

tween 50  and  51c.  per  hour.  On  the  basis  of  approx- 
imately $80  a  ton  for  steel,  the  percentage  relation  of 

the  cost  of  inspection  to  the  cost  of  material  was  about 
J  of  1%.  In  Fig.  2  is  given  an  illustration  of  the  type 
of  card  compiled  for  ready  reference,  and  in  Fig.  3  is 
given  an  illustration  of  the  material  referred  to  in  Fig. 
2,  both  being  self-explanatory. 

The  results  obtained  emphasize  the  importance  of 
making  estimates  on  a  fundamentally  sound  basis 
rather  than  compiling  elaborate  cost  statements  by 
means  of  some  typical  accounting  methods.  The.se  co.st 
statements  are  apt  to  be  submitted  to  executives  who, 
by  reason  of  their  complexity,  are  not  in  a  position  to 
make  advantageous  use  of  them.  The  cost  of  such  a 
system  is  very  often  excessive,  whereas  the  cost  of  in- 

■Msr  ar/attexvs  naf  Ma>iu»  auux 

corroM  com  muxfS. 

soiximf  snrv 

CA/fT/f/OGC  CAS£ 

FIG.  3.      COMMON  STEEL  6-IN.   HOWITZER  SHELL.    REFEKRED   TO   IX    FIG.    2 

stalling  and  operating  the  system  outlined  here  was 
negligible  in  comparison  to  the  total  payrolls,  and  the 
results  were  speedily  obtained,  lent  themselves  to  rapid 

analysis,  and  so  made  it  possible  to  inaugurate  correct- 
ive measures  immediately. 

Abstracts  of  Recent  Office  Orders  of 
General  Interest 

No.  586,  Mar.  13.  Capt.  Philip  S.  Charles  is  desig- 
nated as  alternate  contracting  officer  for  the  Rochester 

District,  with  authority  to  approve  vouchers. 
No.  587,  Mar.  14.  Capt.  C.  A.  Kanter  is  designated 

as  alternate  contracting  officer  for  the  Toronto  Ord- 
nance District,  with  authority  to  execute,  in  accordance 

with  the  determination  of  the  Imperial  Munitions 
Board  and  the  assessors,  settlement  contracts  on  behalf 
of  the  United  States,  and  other  contracts  incident  to 
the  termination  of  contracts  and  orders  in  Canada. 

No.  588,  Mar.  14.  First  Lieut.  J.  H.  Little  is  desig- 
nated as  alternate  contracting  officer  for  the  Chicago 

District   Claims  Board. 
No.  592,  Mar.  17.  Maj.  F.  X.  Colleton  is  designated 

contracting  officer  with  authority  to  execute,  where 
necessary,  contracts  incident  to  the  sale  or  disposition 
of  surplus  material,  equipment  and  property,  in  accord- 

ance with  determinations  of  the  Salvage  Board,  for  the 
Boston  District  Ordnance  Office,  succeeding  Lieut.-Col. 
Thomas  F.  Brown.  Maj.  Colleton  has  also  been  author- 

ized to  approve  vouchers  for  this  office. 
No.  594,  Mar.  19.  Mr.  Robert  Kelly  Prentice  is 

designated  as  a  member  of  the  Philadelphia  District 
Claims  Board,  appointment  effective  Mar.  14. 
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No.  597,  Mar.  19.  Capt.  G.  L.  Redman  is  designated 

contracting  officer  with  authority  to  execute  in  accord- 
ance with  the  determination  of  the  Bridgeport  District 

Claims  Board,  settlement  contracts  incident  to  the  sus- 
pension or  termination  of  existing  contracts  and  orders. 

He  is  also  authorized  to  execute,  where  necessary,  con- 
tracts incident  to  the  sale  or  disposition  of  surplus 

material,  equipment  and  property,  in  accordance  with 
the  determination  of  the  Salvage  Board. 

No.  598,  Mar.  21.  Capt.  Simon  S.  Martin  is  appointed 
Survey  Officer  for  the  Pittsburgh  District  Ordnance 
Office,  and  as  such  shall  be  attached  to  the  staff  of 
the  Pittsburgh  District  Claims  Board,  appoihtment 
effective  Mar.  8. 

Second  Lieut.  Perry  S.  Lewis,  formerly  sales  manager 
for  D.  D.  Aldrich  Co.,  Vincennes,  Ind.,  has  been  dis- 
charged. 

*  *    * 

Capt.  C.  Hedgcock,  who  is  a  mechanical  engineer, 
has  been  discharged.    He  has  been  on  duty  continuously 
in  Washington. 

*  *     * 

Second  Lieut.  Edward  R.  Fenn,  who  was  commis- 
sioned in  August,  1917,  has  left  the  service.  He  is  a 

graduate  of  Yale  and  has  served  at  Camp  Upton  and 
the  Raritan  Arsenal. 

*  *     * 

Second  Lieut.  Herbert  Fiers  has  left  the  service. 
He  is  a  graduate  of  Newark  Institute  of  Technology 
and  before  being  commissioned  was  employed  by  the 
Cadillac  Motor  Co.,  Detroit,  Mich. 

*  *     * 

Capt.  William  H.  Varley,  a  graduate  of  the  Brooklyn 
Polytechnic  Institute,  has  been  discharged.  He  was 
formerly  employed  by  the  Chalmers  Motor  Co.,  Detroit, 
Mich.,  as  motor  service  manager. 

*  *     * 

Capt.  R.  E.  Blankenbuehler,  who  is  a  graduate  of 
Washington  and  Jefferson,  and  was  employed,  before 
being  commissioned,  by  the  E.  I.  du  Pont  de  Nemours 
&  Co.,  has  been  discharged  from  the  service. *  *     * 

First  Lieut.  Walter  J.  Devine,  who  entered  the  serv- 
ice as  an  enlisted  man  in  May,  1917,  has  been  dis- 

charged. He  was  formerly  a  student  at  Dartmouth 
College  and  was  employed  by  the  D.  &  H.  Shoe  Co., 
Harrisburg,  Penn. 

*  *     » 

First  Lieut.  John  F.  Dryden  has  been  discharged. 
He  is  a  graduate  of  Yale  and  was  formerly  employed  by 
the  Prudential  Insurance  Co.,  Newark,  N.  J.  His  duties 
have  been  in  connection  with  the  priority  of  material 
for  the  department. 

*  *     * 

First  Lieut.  Charles  P.  Vauclain,  who  was  a  student 
at  the  University  of  Pennsylvania,  and  formerly  em- 

ployed by  the  Baldwin  Locomotive  Works,  Philadelphia, 
Penn.,  has  left  the  service.  His  home  address  is  2 
Sagamore  Road,  Worcester,  Mass. 

Second  Lieut.  Edgar  F.  Heselbarth,  who  enlisted  in 
January,  1918,  has  left  the  service.  He  has  been  on 
duty  at  Camps  Cody  and  Green  on  supply  work. 
Lieutenant  Heselbarth  was  formerly  a  student  at  the 
University  of  Pittsburgh,  and  in  civil  life  was  a  mem- 

ber of  the  firm  of  W.  H.  Heselbarth  and  Sons,  Pitts- 
burgh, Penn. *  *     * 

First  Lieut.  William  M.  Bowman,  who  has  been  on 
duty  since  he  was  commissioned,  at  Saltville,  Va.,  under 
the  control  of  the  Nitrate  Division,  has  been  discharged. 
He  was  educated  at  Purdue  University  and  was  for- 

merly employed  by  the  Central  Construction  and  Supply 
Co.,  2222  Arch  St.,  Philadelphia,  Penn,,  as  a  refriger- 
jition  engineer. 

*  *    * 

Capt.  Frederick  D.  Manning,  who  was  employed  by 
Cheney  Bros.,  South  Manchester  Conn.,  as  industrial 
engineer  before  he  was  commissioned  first  lieutenant 
in  June,  1917,  has  been  di.scharged.  He  is  a  textile 
engineer  and  a  graduate  of  Lowell  Textile  School. 
Captain  Manning  has  been  on  duty  in  the  small-arms 
section,   Production   Division. *  *     * 

Second  Lieut.  Robert  L.  Giebel,  who  was  commis- 
sioned in  November,  1917,  and  served  as  production 

officer  at  the  American  Rolling  Mill  Plant  and  elsewhere 
in  the  Cincinnati  Ordnance  District,  has  been  dis- 

charged. He  is  a  mechanical  engineer,  a  graduate  of 
the  University  of  Cincinnati,  and  was  formerly  with 
the  Cincinnati  Milling  Machine  Co. 

*  *     * 

Second  Lieut.  Marshall  L.  Fawcett  has  been  dis- 

charged after  14  months'  service.  He  is  a  graduate 
of  the  Ohio  State  University  and  was  formerly  em- 

ployed by  the  Ohio  State  Civil  Service  Commission 
on  organization  work.  His  service  has  been  with  the 
civilian  personnel  section.  He  was  stationed  first  at 
Washington  and  then   at   Toronto,   Can. 

*  *     * 

First  Lieut.  John  N.  H.  Christman,  who  was  com- 
missioned in  May,  1917,  has  been  discharged.  He  is  a 

mechanical  engineer,  a  graduate  of  the  Case  School, 
Cleveland,  Ohio,  and  was  formerly  employed  by  the  City 
of  Cleveland,  Ohio.  Lieutenant  Christman  was  for  a 
long  time  in  service  with  the  Inspection  Division  and 
on  duty  at  the  Remington  Arms  Co.,  Ilion,  N.  Y. 

*        4f        * 

Maj.  Allen  H.  Clarke,  who  was  commissioned  in 
November,  1917,  has  been  discharged.  He  has  served 
as  chief  of  the  Cost  Accounting  Section  since  March, 
1918.  Prior  to  that  time  he  was  stationed  at  New 
York  doing  similar  work.  Before  entering  the  service 
Major  Clarke  was  a  member  of  the  firm  of  Clarke,  Oaks, 
Trismen  &  Clarke,  68  William  St.,  New  York. *  *     * 

Capt.  Dana  M.  Lasley  has  left  the  service.  He  was 
commissioned  first  lieutenant  in  August,  1917,  and  had 
previously  been  employed  by  the  Domestic  Engineering 
Co.,  Detroit,  Mich.  Captain  Lasley  is  a  graduate  of  the 
George  Washington  and  Ohio  State  Universities.  His 
service  has  been  on  engineering  work  in  connection 
with  motor  equipment  both  in  Washington  and  at  the 
manufacturing  plants  through  the  Middle  West. 
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Lending  Versus    Selling 
FROM  all  parts  of  the  country  the  friends  of  vocational  educa- 

tion are  inquiring  about  the  fate  of  the  Caldwell  Bill  which 

proposed  to  lend  the  government's  surplus  machine-tool  equip- 
ment to  educational  institutions.  This  proposal  was  incorporated  by 

the  Senate  Military  Affairs  Committee  as  an  amendment  to  the 
Army  Appropriation  Bill.  Our  readers  are  aware,  of  course,  that 
this  bill  as  well  as  many  others  did  not  reach  its  final  vote  on  ac- 

count of  the  legislative  jam  in  the  last  few  days  of  the  last  session. 
It  will  come  up  when  Congress  again  convenes. 

In  the  meantime  so  many  inquiries  have  been  directed  to  the 
Secretary  of  War  that  the  War  Department  has  issued  a  special  form 
letter  which  we  reproduce  herewith. 
(The  italics  are  ours.) 

WAR  DEPARTMENT 

THE  ADJUTANT  GENERAL'S  OFFICE WASHINGTON In  reply 

refer  to  Marchl7,1919. 
Dear  Sir: 

The  Secretary  of  War  directs  me  to  acknowledge  the  receipt  of  your 
favor  with  reference  to  the  lending  of  machine  tools  by  the  War  Department 
to  technical  schools  and  universities  (H.R.  15625.)  Although  no  action  on 
the  matter  was  taken  by  the  last  Congress  and  the  War  Department  has  no 
authority  to  dispose  of  the  tools  along  the  lines  proposed,  this  letter  is  sent  to 
you  to  acquaint  you  with  the  attitude  of  the  War  Department.  While  there 
is  every  desire  to  assist  these  institutions,  the  department  cannot,  after  a 
thorough  study  of  the  situation,  approve  the  legislation  in  its  present  form. 
It  is  not  believed  that  a  loan  of  the  tools  can  be  acceptable  either  to  the 
government  or  to  the  borrowers.  There  can  be  no  certainty  as  to  the 
length  of  time  for  which  the  borrowers  may  hold  the  tools,  and  any 
school  or  university  would  hesitate  to  make  preparations  in  the  way 
of  expensive  laboratories  or  shops  to  place  the  tools  where  they  could 
not  be  sure  of  holding  them.  The  distribution  of  tools  in  this  manner  would 
be  exceedingly  expensive  to  the  government;  first,  in  the  organization  neces- 

sary to  lend  the  tools  in  an  intelligent  manner;  second,  the  maintaining  of 
an  inspector  service  to  protect  the  interests  of  the  government  inasmuch  as 
the  tools  would  still  remain  government  property  and  the  War  Department 
would  be  responsible  for  them.  Should  Congress  decide  to  act  in  the  matter, 
it  is  believed  that  a  much  preferable  solution  of  the  problem  would  be  to 
authorize  the  War  Department  to  sell  these  articles  at  IC^e  of  their  cost 
value,  the  proceeds  of  the  sale  to  go  toward  paying  the  expenses  of  the  sale. 
In  this  manner  the  schools  would  receive  absolute  title  to  the  tools  and  ma- 

chines at  a  nominal  price  and  the  expense  to  the  government  would  be  practi- 
cally limited  to  the  value  of  the  tools. 

Very  truly  yours, 

(Signed)  P.  C.  Harris, 
The    Adjutant     General 

JEH     ■  per  J.  C.  A. 

"  There  can  be  no  certainty  as  to  the  length  of  time  for  which 
the  borrowers  may  hold  the  tools."    Why  not? 

Surely  the  efficacy  of  the  proposed  League  of  Nations  deserves 
a  better  opinion  on  the  part  of  its  advocates  than  this!  Is  the  next 
war  so  imminent  as  to  make  it  unprofitable  for  a  trade  school  or 
college  to  install  machines  borrowed  from  the  government  because 

mi'
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Machine  Tools  to  Schools 
of  the  likelihood  of  its  being  asked  to  relinquish  these  tools  to  a 
munition  factory  in  the  immediate  future? 

We  hardly  think  so.  This  generation  has  had  all  the  war  that 
it  wants.  The  same  widespread,  almost  universal,  horror  of  war 
which  has  been  engendered  by  the  last  four  years  and  which,  more 
than  any  other  factor,  guarantees  the  success  of  a  League  of  Nations 
to  prevent  war,  will  insure  a  satisfactory  tenure  of  possession  to 
educational  institutions  borrowing  war  tools.  These  are  the  evident 
probabilities. 

But  if  the  above  italicized  contention  of  the  War  Department 
is  correct,  how  much  more  necessary  is  it  then  for  the  government  to 
retain  the  title  in  these  tools? 

The  logic  in  the  Adjutant  General's  letter  strikes  one  as  being  on 
a  par  with  that  of  Cole  Hargis  of  Breathitt  County.  A  neighbor 
asked  him  for  the  loan  of  his  rifle  to  use  on  a  squirrel  hunting  trip. 

"Ef  I  loan  yo'  all  that  gun  I'm  liable  to  spile  yo'  trip  by  comin'  after 
it  in  a  hurry  any  minute,  'cause  I  seen  the  Jackson  brothers  a  hangin' 
aroun'  town  an'  they're  layin'  for  my  scalp,  so  I  guess  it'll  be  better 
for  yo'  all  to  buy  that  gun." 

Better  for  the  neighbor  perhaps  but  rather  risky  for  Cole. 

There  are  other  objections  to  the  War  Department's  suggestion 
cf  selling  these  tools  instead  of  loaning  them.  A  sale  proposition  at 
10  or  even  5%  of  the  cost  price  of  the  tools  would  favor  the  wealthy 
institutions  and  discriminate  against  the  poorer  ones.  The  measure 
of  capability  of  securing  equipment  would  not  be  the  need  of  the 
institution  but  the  wealth  of  the  institution.  The  country  school 

which  drew  upon  the  limit  of  its  purse  to  provide  quarters  and  in- 
structors for  vocational  training  would  be  unable  to  raise  the  ad- 

ditional cash  (however  modest  this  sum  might  seem  to  a  more  fortu- 
nate city  institution)  wherewith  to  buy  equipment.  It  is  not  a  demo- 

cratic plan.  It  is  a  plan  to  save  the  War  Department  the  bother 
of  using  judgment  and  discrimination  in  distributing  these  tools  and 
to  save  them  the  trouble  of  looking  after  them  afterwards.  There  is 
no  necessity  for  an  elaborate  organization  to  accomplish  these 
purposes,  providing  business  methods  are  used  in  handling  them. 
The  Ordnance  Department  at  present  lends  rifles  and  all  sorts  of 
military  equipment  to  state  military  organizations  and  military 
schools.  There  has  been  no  uncertainty  of  tenure  of  possession  of 

these  war  implements  by  the  borrowers  nor  has  there  been  any  C3n- 
siderable  amount  of  expense  involved  in  keeping  track  of  them 

We  believe  that  the  proposal  should  go  through  in  its  original 
form.  This  will  take  care  both  of  the  probability  of  peace  and  the 
possibility  of  war,  and  after  that  possibility  has  been  eliminated 
and  the  League  of  Nations  becomes  a  demonstrated  reality,  these 
loans  can  readily  be  changed  into  gifts  or  sales. 

>■
 

1 
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"Reed  Junior"  >4-In.  Micrometer 
The  Reed  Small  Tool  Works,  Worcester,  Mass.,  has 

developed  a  new  i-in.  micrometer  caliper  of  sturdy  con- 

struction known  as  the  "Reed  Junior."  The  barrel, 
spindle  and  thimble  diameters  are  the  same  as  those  in 
the    larger   micrometers    of    the    same    series    but    the 

manufacture  of  wormwheels  for  use  in  motor  trucks, 
tractors,  elevators,  and  other  types  of  work  where 
gear  reduction  is  necessary.  The  machine  is  auto- 

matic in  action  and  will  generate  wormwheels  with 
a  tapered  hob,  having  a  tangential  feed ;  with  a  straight 
hob,  the  hob  being  fed  into  the  wormwheel  and  not 
across  it;  and  will  also  cut  wormwheels  with  a  fly  tool. 

•  REEU  JUNIOR  ■    J-IN.    MICROMETER 

lengths  have  been  reduced.  It  is  equipped  with  a  solid 
anvil  and  instantaneous  two-part  thimble  adjustment. 
It  is  small  enough  to  be  slipped  into  the  vest  pocket 
but  large  enough  to  be  operated  by  one  hand.  It  is 
claimed  that  a  firm  grip  can  be  obtained  on  the  con- 

cave web  of  the  frame  even  under  oil.  The  finish  is 
in  dull  nickel  to  reduce  reflection  and  care  has  been 
taken  to  make  the  graduations  easy  to  read.  The  mi- 

crometer will  be  finished  with  English  or  metric  gradua- 
tions and  with  a  locknut  and  ratchet  stop  if  these 

features  are  desired. 

Gould  &  Eberhardt  18-In.  Worm- 
Wheel  Generating  Machine 

Gould  &  Eberhardt,  Newark,  N.  J.,  have  just  placed 
on  the  market  the  18-in.  wormwheel  generating  ma- 

chine shown  in  the  illustration,  which  has  been  brought 
out  in  answer  to  the  demand  for  a  machine  for  the 

GOULD  &  EBERHARDT  18-IN.   WORMWHEEL 
(JKNKRATING    MACHINE 

Maximum  diameter  of  wormwheel  cut,  18  in.,  from  10  to  100 
teeth,  including  even  and  prime  numbers  also  from  100  to  120 
teeth  in  even  numbers,  with  hobs  having  from  single  to  quintUB'e 
thread  inclusive;  maximum  diameter  of  hob,  5*  in.;  maximum 
length  of  hob,  8  in.  :  tangential  travel  of  cutter  slide,  10  in.  :  maxi- 

mum distance  from  center  of  cutter  to  center  of  work  spindle. 
13J  in.  ;  minimum  distance  from  center  of  cutter  to  center  of 
worli  spindle.  3  in. ;  fixed  distance  from  top  of  faceplate  to  center 
of  cutter  arbor,  7  in.;  diameter  of  portable  ctltter  arbor.  IJ  in.; 
countershaft  speed,  800  r.p.m.  ;  driving  pulley.  16  x  4i  in.;  weight. 
8600   lb. 

The  latter  application  is  said  to  be  particularly  de- 
sirable where  experimental  work  is  being  carried  on, 

and  it  would  be  an  expensive  proposition  to  make  up  a 
hob  to  cut  one  worm  gear.  The  drive  to  the  cutter 
spindle  is  through  a  worm  and  wormwheel,  a  large  fly- 

wheel being  mounted  directly  on  the  end  of  the  cutter 
spindle.  To  insure  rigidity  the  table  is  mounted  in 
a  permanent  bearing  in  the  base,  while  the  cutter  or 
hob  carriage  is  mounted  on  a  stanchion  adjustable  in 
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665 a  horizontal  direction.  This  construction  permits  the 
work  table  to  be  arranged  with  a  long  cylindrical  hub 
bearing,  in  addition  to  a  conical  and  flat  bearing  and 
an  indexing  wormwheel  of  large  diameter  which  could 
not  be  incorporated  if  the  work  table  were  mounted 
in  an  adjustable  carriage.  Another  feature  is  that 
the  work  table  or  faceplate  is  at  a  height  that  is  con- 

venient for  unloading  and  loading.  All  running  parts 
are  accessible,  and  all  necessary  operating  levers  are 
conveniently  located  at  the  front  of  the  machine,  giving 
an  operator  full  and  instant  control  without  changing 
the  position.  The  machine  is  driven  from  a  single 
pulley,  a  high-speed  clutch  being  incorporated  to  pro- 

vide for  stopping  and  starting.  This  clutch  is  operated 
by  a  lever  located  at  the  front  of  the  machine. 

There  are  six  speed  changes  for  the  cutter,  ranging 
from  58  to  183  r.p.m.,  in  order  to  allow  hobs  of  various 
diameters  to  be  run  at  the  proper  speed  for  the  mate- 

rial being  cut.  To  enable  the  operator  to  take  a  second 
cut  through  a  wormwheel  when  using  a  tapered  hob  or 
fly  tool  without  losing  the  lead,  a  differential  mechanism 
is  incorporated.  This  is  also  an  advantage,  as  it  per- 

mits changing  the  feed  without  changing  the  lead  gears. 
When  using  a  straight  hob  with  automatic  infeed,  how- 

ever, the  differential  is  not  required  and  a  means  is 
provided  for  locking  it. 

The  cutter  arbor  is  portable  and  the  cutter  carriage 
has  automatic  tangential  feed,  in  one  direction,  and  a 
power  return.  An  automatic  stop  on  which  is  located 
a  graduated  dial  is  incorporated  and  may  be  set  to 
stop  the  cutter  carriage  at  any  predetermined  point. 
The  stanchion  is  equipped  with  automatic  infeed  and 
power  return.  When  feeding  automatically  into  the 
revolving  wormwheel  blank  an  automatic  stop  is  used. 
The  latter  is  also  equipped  with  a  graduated  dial  so 
that  the  operator  can  set  it  to  stop  the  work  at  any 
predetermined  point.  When  tangential  feed  is  being 
used,  the  stanchion  is  adjusted  to  the  proper  depth  of 
tooth  and  then  securely  bolted  to  the  base  of  the  ma- 

chine. In  adjusting  the  stanchion  by  hand,  a  dial 
graduated  in  thousandths  and  furnished  with  a  vernier 
is  used  to  set  the  hob  and  wormwheel  blank  at  the 
required  center  distance. 

The  cooling  compound  is  circulated  by  a  centrifugal 
pump  attached  to  one  side  of  the  machine  and  driven 
by  gears.  The  pump  may  be  disconnected  by  means  of 
a  clutch  when  the  material  is  such  that  its  use  is  not 
necessary. 

Van  Norman  No.  20  "Duplex"' 
Milling  Machine 

The  Van  Norman  Machine  Tool  Co.,  Springfield, 
Mass.,  is  bringing  out  a  small  "Duplex"  milling  ma- 

chine to  be  known  as  No.  20.  The  ram  is  30  in.  long 
and  can  be  moved  in  and  out  Hi  in.  over  the  top  of  the 
column  by  means  of  a  crank  handle.  Two  lever  binders 
are  fitted  to  lock  the  ram  in  position.  The  cutter  head 
IS  attached  to  the  side  of  the  ram  and  can  be  held  in 
any  position  between  the  vertical  and  the  horizontal. 

The  spindle  is  15','  in.  long  with  cone-type  bearings  and 
the  front  end  has  a  No.  13  B.  &  S.  taper  hole.  The  gear 
mechanism  runs  in  an  oil  bath  inside  the  ram  and  gives 
12  changes  of  spindle  speeds  from  21  to  350  r.p.m.  The 
gear  mechanism  is  driven  through  steel  bevel  gears  by 
a  splined  shaft  supported  by  a  bracket  at  the  side  of  the 
column  and  carrying  a  lOi-in.  drive  pulley.    The  latter 

runs  at  a  constant  speed  of  385  r.p.m.  A  chain-driven 
gear  box  affords  a  range  of  16  table  feeds  from  3  in. 
to  12  in.  per  minute.  The  table  has  a  working  surface 
42  X  9?  in.  and  a  28-in.  automatic  longitudinal  feed. 
The  saddle  is  24J  in.  long  and  has  a  12-in.  automatic 
traverse  feed.  The  box-type  knee  can  be  moved  vertically 
a  distance  of  18  in.  by  hand.     Suitable  harness  with 

VAN    NORMAN    "DUPLEX"    MILLING    MACHINE 

straps  is  provided  to  secure  the  solid-steel  4-in.  overhang- 
ing arm  to  the  knee  to  improve  its  rigidity  under  either 

vertical  or  horizontal  cuts.  With  the  machine  are  sup- 
plied a  countershaft  with  10  x  4-in.  pulleys  for  forward 

and  reverse  drive  at  335  r.p.m.,  a  swivel  vise  with 
7  X  IJ-in.  jaws  opening  4i  in.,  a  draw-in  spindle  for 
holding  large  taper-shank  mill  mounts  or  arbor,  one 
i  in.  split  collet,  one  reducing  collet  with  No.  7  B.  &  S. 
taper  hole,  one  2S-in.  end  mill,  one  cutter  arbor  and  a 
set  of  wrenches.  If  desired  semi-universal  or  full-uni- 

versal centers,  a  sub-head  and  a  universal  slotting  at- 
tachment can  be  furnished  separately. 

Black  &  Decker  Portable  Electric  Drills 
The  Black  &  Decker  Manufacturing  Co.,  105-115 

South  Calvert  St.,  Baltimore,  Md.,  has  recently  placed 
on  the  market  two  new  types  of  portable  electric  drills. 

These  are  ̂ j-  and  i-in.  sizes  and  are  equipped  with  a 
pistol  grip  and  trigger  switch.  Both  models  are  one-hand 
drills.  The  current  is  controlled  by  pulling  the  trigger, 
without  the  necessity  of  changing  the  position  of  the 
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hand  holding  the  machine.  It  is  also  claimed  that  drill 
breakage  is  less  because  the  operator  does  not  have  to 
change  the  position  of  his  hands  to  switch  off  the  cur- 

rent. Both  models  have  i-hp.  motors  with  series  com- 
pensated windings,  and  operate  on  any  current  from 

direct  to  60-cycle  alternating.  Cooling  is  accomplished 
by  means  of  a  vane  impeller  mounted  on  the  armature 
shaft  which  causes  a  forced  circulatior.  of  air  through 

work  a  turntable  with  T-slots  for  clamping  the  work 
is  provided.  It  has  a  tilting  top  mounted  on  a  universal 

joint,  and  the  whole  upper  section  rotates  on  ball  bear- 
ings. The  tilting  and  rotation  are  controlled  by  a  foot 

pedal  mounted  at  the  side  of  the  base. 

Cincinnati  Planing-Machine 
Leveling  Blocks 

To  overcome  the  difficulties  encountered  in  trying 
to  keep  a  planing  machine  leveled  up  on  the  old  style 
leveling  blocks,  the  Cincinnati  Planer  Co.,  Cincinnati, 
Ohio,  has  brought  out  the  block  shown  in  the  accom- 

panying  illustration.     It  consists   of  a  baseplate  and 

BLACK  &  DECKER  A-  AND  J-IN.  ELECTRIC  DRILLS 

the  housing.  Gears  run  in  a  grease-tight  compartment. 
The  speed  of  the  f\r-in.  drill  is  1600  r.p.m.  with  r,o  load, 
while  that  of  the  i-in.  drill  is  1200  r.p.m.  with  no  load, 
the  energy  consumed  in  both  cases  being  175  watts. 

Anderson  Pneumatic  Scraping  Machine 
The  illustration  shows  a  pneumatic  scraping  machine 

made  by  the  Anderson  Bros.  Manufacturing  Co.,  Rock- 
ford,  111.,  as  it  is  operated  in  a  shop.  It  is  claimed  that 
this  device  will  enable  one  operator  to  do  three  times  as 
much  work  as  he  could  do  by  the  old  hand  method  and 
without  tiring  him  nearly  as  much. 
Various  forms  of  mounting  are  sup- 

plied to  suit  the  needs  of  the  user. 
As  shown  the  ram  is  pivoted  on  a 
small  truck  which  runs  back  and  forth 
on  the  4-in.  I-beam  which  is  mounted 
at  any  convenient  height  on  the 
column.  When  the  machine  is 
operated,  the  truck  is  locked  on  the 
forward  stroke,  but  is  released  on  the 
return  stroke,  and  is  then  free  to  be 
moved  along  the  beam,  as  desired.  The 
scraping  tool  is  held  in  a  similar  posi- 

tion to  a  hand  tool  and  operated  in  the 
same  manner,  freedom  of  motion 
being  insured  by  the  universal  joint 
connecting  the  ram  to  the  truck.  The 
rod  which  carries  the  scraping  tool  is 
mounted  on  ball  bearings  so  that  the 
tool  can  work  at  any  angle  and  on 
either  side.  The  ram  requires  about 
8  cu.ft.  of  free  air  at  80  to  90  lb. 
pressure  to  operate  it,  and  its  forward 
speed  is  controlled  by  an  oil  governor. 
The  length  of  stroke  is  determined  by 
the  operator  as  he  moves  the  sensi- 

tive valve  control  with  his  right  hand, 
the  length  of  stroke  varying  with  the 
opening  of  the  valve.  When  the  valve 
is  released,  the  ram  returns  the  tool 
to  its  original  position  ready  for  the 
next    working    stroke.      For    smaller 

A   PLANIXG-MACHI.NE   LEVELING   BLOCK 

a  sliding  member  operated  by  a  drawbolt  having  a  fine 
thread  and  fitted  with  a  locknut  and  lockwasher.  The 
baseplate  is  cast  with  an  extra  wide  flange  and  is 
drilled  with  four  1-in.  holes.     Its  inclined  surface  is 

( 

PNEUMATIC  SCRAPING  MACHINE 
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ground  as  is  also  the  bearing  su'-face  of  the  leveling 
block  which  is  tapped  for  the  drawbolt  and  so  designed 
that  2i  in.  of  thread  are  always  engaged.  The  draw- 
bolt  is  I  in.  in  diameter  and  is  threaded  practically  its 
entire  length.  The  locking  arrangements  are  intended 
to  hold  the  adjustment  against  any  changes  due  to 
vibration. 

Pierle  Sensitive  Drilling  Machine 
The  illustration  shows  the  high-speed,  ball-bearing 

sensitive  drilling  machine  recently  put  on  the  market 
by  the  Printing  Machinery  Co.,  Cincinnati,  Ohio.  High- 
duty,  double-row  ball  bearings  are  mounted  in  the  va- 

PIERI.E  URII.I^ING    MACHINE 

rious  members  in  what  is  claimed  to  be  a  dustproof  and 
grease-tight  manner.  Four  spindle  speed  changes  are 
obtainable  by  means  of  the  combination  plate  and 
face  cam,  belt-shifting  device  carried  on  the  top  bracket. 

The  shift  is  so  arranged  that  the  belt  is  shifted  off 
the  step  on  one  cone  before  it  starts  onto  the  step  on 
the  other  cone,  thus  permitting  a  tight  belt  to  be  used. 
The  tension  is  increased  by  a  spring-actuated,  ball- 

bearing idler  pulley  which  is  released  from  contact 
before  the  belt  is  shifted.  The  cones  are  finished  inside 
and  out  to  improve  the  balance  and  are  mounted  on 
steel  sleeves  running  in  ball  bearings.  The  steel  spindle 
sleeve  has  an  inserted  wide-face  rack  operated  by  a 
hardened-steel  pinion  and  carries  a  thrust  and  two 
radial  bearings  in  which  the  spindle  runs.  In  the  gear 
box  mounted  on  the  rear  of  the  base  are  hardened, 
chrome-nickel-steel  spiral  gears  running  in  oil.  The 
drive  shaft  running  from  the  gear  box  to  the  top  bracket 

is  inclosed  in  a  tubular  casing  which  helps  to  stiffen  the 

machine  and  also  guards  the  revolving  shaft.  The  ma- 
chine is  being  built  with  single  or  multiple  spindles, 

with  and  without  pump-power  feed,  and  with  two  types 
of  motor  drive. 

"Tamco"  Pocket  Scale  and  Square 
Holder 

The  "Tamco"  pocket  scale  and  square  holder  manu- 
factured by  the  Automatic  Machine  and  Tool  Co.,  Inc., 

87  Frankfort  St.,  New  York,  is  shown  in  the  illustra- 
tion.    It  is  made  for  machinists,  toolmakers  and  other 

•TAMCO"  POCKET  SCALE  HOLDER 

mechanics  who  use  pocket  scales  and  squares,  and  serves 

two  purposes.  As  a  holder  for  either  of  these  tools, 

it  can  be  clipped  to  the  pocket,  apron  or  overalls,  keeping 
the  tool  in  a  convenient  place  and  reducing  the  chances 
of  loss.  When  the  tool  is  to  be  used,  it  can  be  clipped 

outside  the  pocket  and  when  it  is  no  longer  required 

the  clip  can  be  reversed  and  the  tool  secured  inside 

the  pocket.  In  addition,  the  holder  can  be  used  as  a 

scale  reader  as  it  slides  freely  and  has  a  straight  edge. 

It  is  made  in  one  piece  from  nickel-plated  spring  steel, 

has  no  sharp  corners  to  do  damage  and  no  small  parts 

to  be  lost  or  broken  or  to  get  out  of  order. 

Students'   Chart 
By  R.  H.  Kreider 

The  illustration  on  the  next  page  shows  a  chart  which 

was  designed  for  the  assistance  and  convenience  of  the 

students  in  a  trade  school.  This  and  similar  charts  are 

mounted  on  a  board  and  attached  to  the  machine  which 

it  represents. 
The  central  figure  shows  the  machine  (a  lathe  in  this 

case)  with  the  names  of  the  parts,  and  the  surround- 

,  ing  figures  show  details  of  various  rudimentary  oper- 
ations. The  charts  can  be  made  for  any  of  the  standard 

machine  tools,  such  as  milling,  grinding  and  planing 

machines,  etc. 
This  method  of  imparting  information  need  not  be 

confined  to  schools  alone,  but  would  be  quite  helpful  in 

regular  machine  shops,  especially  now  when  handy  men 

and  laborers  are  doing  machinists'  work. 
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A  promising  form  of  liquid-operated 
automatic  transmission  called  the  Rad- 
cliflfe  turbine  drive  has  been  placed  on 
the  market  by  the  Automatic  Trans- 

mission Co.,  New  York.  This  trans- 
mission is  a  combination  of  a  centrifu- 

gal pump  and  a  hydraulic  turbine,  and 
it  consists  of  two  moving  parts,  a 
driven  member  or  runner  R  and  a  driv- 

ing member  or  impeller  /.  The  driv- 
ing member  is  a  pressed-steel  housing 

carrying  the  impeller  of  a  centrifugal 
pump  and  is  fastened  to  the  motor 
shaft.  The  driven  member  is  a  turbine 

runner  located  in  the  driving  member 

and  rotated  absolutely  independent  of 
the  driving  member.  These  two  mem- 

bers are  not  connected,  their  only  con- 
tact being  at  the  bearings,  both  run- 
ning submerged  in  oil.  A  double-acting 

thrust  beai-ing  G  is  provided  to  take 
any  thrust  produced  on  the  driven  mem- 

ber, but  mainly  serves  to  take  the  pull 
exerted  in  disconnecting  the  drive  from 
frictional  engagement  with  the  flywheel 
of  the  motor.  The  spring  and  thrust 
bearing  in  the  center  of  hub  are  of 
standard  construction  and  serve  to 
hold  the  drive  in  engagement  with  the 
flywheel  and  also  to  permit  it  being 
disconnected  to  enable  the  gear-shifting 
lever  to  be  operated  if  desired.  This 
is,  however,  seldom  necessary.  The 
action  of  the  transmission  is  as  fol- 

lows: The  two  members  /  and  R,  which 
are  constructed  exactly  alike,  are  so 
placed  that  the  oil  leaving  the  impeller 
blades  A  impinges  upon  the  blades  B  of 
the  runner  R.  These  blades  absorb  the 
greater  part  of  the  velocity  energy,  and 
the  fluid  with  its  residual  velocity  en- 

ergy flows  toward  the  center  of  the 
runner  R  and  back  into  the  eye  of 
impeller  /,  thus  completing  a  closed 
circuit  for  the  impelling  fluid.  The 
flow  of  the  fluid  at  low  engine  speeds 
is  so  gentle  that  no  rotation  is  imparted 

to  the  driven  member  R,  the  oil  simply 
circulating  through  the  runner  back 
into  the  impeller  /.  By  increasing  the 
speed  of  the  motor  an  increased  torque 
is  obtained  until  with  wide  open  throt- 

tle the  full  torque  of  the  motor  will 
be  transmitted  to  the  rear  wheels  of 
the  car  at  a  standstill  or  at  whatever 
speed  they  may  be  turning.  This  gives 
a  very  smooth  but  rapid  acceleration, 
without  shock  or  jar  of  any  description, 
and  a  flexibility  of  drive  and  ease  of 
operation.  It  is  also  said  to  be  pos- 

sible to  so  proportion  the  passages  as 
to  make  a  reduction  gear  of  any  de- 

sired ration  which  is  practically  posi- 
tive in  action. 

At  present  the  main  interest  of  the 
aircraft  industry  is  concentrated  around 
the  efforts  of  the  United  States  and 
England  to  cross  the  Atlantic  Ocean 

by  airplane  or  dirigible.  Both  com- 
petitors in  this  contest  possess  machines 

the  past  performances  of  which  bear 
out  the  possibility  of  fulfilling  the  pre- 

diction that  there  are  machines  in  ex- 
istence today  that  are  capable  of  mak- 

ing a  transatlantic  flight.  Without 
discussing  the  abilities  of  the  different 
types  of  machines,  an  analysis  of  the 
nature  of  such  a  flight  will  show  that 
the  enterprise  includes  questions  of 
navigation  which  are  not  as  yet  satis- 

factorily answered. 
A  transatlantic  air  voyage  may  be 

fairly  called  a  blind  flight,  as  it  is  fly- 
ing in  fog,  clouds  and  darkness  when 

the  direction  of  the  machine  depends 

solely  on  navigating  instruments.  When 
an  airplane  is  flying  straight  its  course 

laterally  and  directionally  may  be  de- 
termined quite  accurately  from  the 

compass,  the  banking  indicator  and 
lateral  clinometer.  The  compass  will 

not,  however,  indicate  accurately  and 
instantly  when  the  airplane  is  turning 

and  is  not  dependable  for  a  short  in- 
terval after  straight  flight  is  resumed. 

If  an  airplane  is  banked  steeply  and 

turning  rapidly,  the  banking  indicator 
merely  shows  whether  or  not  it  has  the 
proper  bank  for  the  turn  it  is  making. 

It  is  therefore  evident  that  to  solve 

these  problems  of  navigation  the  air- 
plane has  to  be  provided  with  an  in- strument which  would  accurately  and 

instantly  indicate  any  ch?nge  from  a 
straight  course  or  from  the  horizontal. 
The  developing  of  a  perfect  instrument 
of  this  kind  is  naturally  closely  bound 
up  with  the  establishing  of  an  air  route 
between  America  and  Europe  and 
would  be  one  of  the  biggest  factors  in 

solving  the  future  aerial  •  transporta- 
tion problems.  ^ 

Plans  have  been  worked  out  by  the 
Kerr  Steamship  Co.  to  operate  a  fleet 
of  airplanes  to  deliver  mail  to  ships  24 
to  36  hours  after  they  leave  port.  The 
mail,  in  waterproof  bags,  will  be 
dropped  on  deck  by  the  pilot. 

The  Texas  Airplane  Manufacturing 
Co.,  capitalized  at  $1,000,000,  has  re- 

cently organized  in  Dallas,  Tex.,  for  the 
purpose  of  constructing  and  operating 
an  airplane  manufacturing  plant.  The 
chief  promoter  of  this  project  is  Lieut 
C,  C.  Taylor  of  Lexington,  Ky. 

The  Federal  Board  of  Vocational 
Training  expressed  the  opinion  that  the 
extensive  use  of  motor  trucks,  tractors, 
lighting  and  power  systems  on  farms 
will  create  a  demand  for  skilled 
mechanics,  to  operate  and  repair  all 
farm   machinery  operated  by  gasoline 

The  Rogers  Una-Drive  Motor  Truck 
Corporation  was  recently  incorporated 
at  Sunnyvale,  Calif.,  for  the  manufac- 

ture of  a  new  type  of  four-wheel  drive 
truck.  The  main  feature  of  the  design 
is  the  simple  type  of  drive  employed 
on  the  front  axle.  It  is  similar  to  the 

rear  full-floating  type,  having  a  tog- 
gle to  allow  for  steering,  inclosed 

inside  a  ball  cast  integral  with  the 
housing.  The  steering  is  accomplished 
through  a  socket  fitting  over  the  ball 
and  held  in  place  by  two  steering  pins. 

In  the  course  of  his  remarks  on  "The 
Case  for  the  Airship"  at  the  aeronautic 
meeting  of  the  Society  of  Automotive 

Engineers  on  Mar.  7,  Lac'islas  d'Orcy 
announced  that  he  had  private  advices 
to  the  effect  that  an  English  concern 
had  under  construction  four  Zeppelin- 

type  dirigible  airships  for  trans-Atlantic 
passenger  and  mail  service.  These  craft 
are  to  be  800  ft.  long  with  a  maximum 
diameter  of  100  ft.  and  will  be  equipped 
with  engines  that  will  develop  a  total 
hp.  of  3500.  Their  endurance  will 
be  80  hours  with  full  load  and  it  is  ex- 

pected that  they  will  make  the  eastern 
trip  between  America  and  the  British 
Isles  in  50  hours  and  the  western  trip 

in  60  hours.  They  will  have  accom- 
modations for  140  passengers  and  their 

baggage  and  will  be  manned  by  a  crew 
of  19.  It  is  planned  to  charge  $225 
for  passage  and  six  cents  an  ounce  for 
mails.  At  first  the  airships  are  to  be 
regularly  operated  during  the  months 
from  May  to  October  only,  but  all  the 
year  service  is  merely  a  question  of 
time  and  improvements.  There  are  to 
be  two  sailings  weekly  from  each  side. 
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Sparks  from  the 
British  Machine  tool 

Situation 
Demand  Continues  Good  in  Most  Lines 

But  Considerable  Uncertainty 
Still  Exists 

There  is  a  somewhat  peculiar  condi- 
tion in  the  Sheffield  district  due  to  the 

inactivity  in  openhearth-steel  depart- 
ments.    This   comes   from   the   lack   of 

clay,  Curie  &  Co.,  Ltd.,  built  during  the 
war  45  vessels  of  various  types  for  the 
Admiralty,  ships  for  the  French  Navy 
and  merchant  tonnage  to  the  number 
of  57.  They  also  repaired  3,243  ves- 

sels and  delivered  400  airplanes  and 
seaplanes.  They  are  one  of  the  old- 

est concerns  on  the  Clyde,  having  just 
completed  their  hundredth  year  in 
business.  Forgings  and  both  iron  and 
steel  castings  are  in  demand,  and 

orders  to  replace  the  war-time  activity  boilermakers  and  general  engineers  are 
for  shell  steel.  The  crucible-steel  branch     managing  to  keep  busy. 
is  also  quiet  on  account  of  the  slackened 
demand  for  turning  tools  for  shells  and 
other  munitions. 

On   the  other  hand  there  is  a  large 

Machine-tool  builders  in  the  John- 
stone district  report  orders  enough  to 

keep  them  busy.  This  includes  lathes, 
planing  machines,  hydraulic  and  motor- 

demand  for  wire  rods,  especially  of  the     driven  presses  and  general  woodwork- 
cheaper  grades,  to  be  used  in  reinforced 
concrete.  The  production  of  tools  and 
finished  steel  goods  is  being  pushed  and 
the  supply  does  not  as  yet  anywhere 
near  keep  pace  with  the  demand.  Boil- 

ers and  electrical  machinery  seem  likely 
to  continue  to  be  busy. 

Machine-tool  makers  in  the  Yorkshire 
district  report  good-sized  orders,  but 
labor  conditions  are  not  settled  and 
they  are  unable  to  judge  of  the  future 
with  certainty.  In  the  Sowerby  Bridge 
district  there  is  a  demand  for  a  large 
variety  of  machine  tools  and  similar 
machinery  and  excellent  prospects  are 
reported.  F.  Berry  &  Sons  are  building 
heavy  triple-geared  40-in.  swing  lathes 
with  beds  up  to  30  ft.  in  length.  There 
is  also  considerable  plate  handling  ma 

ing  machinery,  as  well  as  plate  machin- 
ery for  the  shipyards. 

There  seems  to  be  an  increase  in  the 
tendency  to  use  jigs  and  fixtures  in 
manufacturing,  and  this  is  reflected  in 
the  manufacture  of  special  small  pre- 

cision horizontal  milling  machines  by 
Hunt  &  Sons  of  the  Manchester  dis- 

trict.     These    machines    are    designed 

Foreign  Trade  Committee 

Organized 
It  is  officially  announced  that  a  com- 

mittee on  foreign  trade,  composed  of 
members  of  virtually  all  government 
departments  and  boards,  has  been 
formed  to  stimulate  and  coordinate 
American  trade  abroad. 

The  foreign  trade  committee  has  been 
organized  under  an  authorization 
signed  by  President  Wilson.  All  gov- 

ernment offices  dealing  in  any  way 
with  foreign  trade  questions  are  rep- 

resented. Among  the  urgent  questions 
to  be  treated  immediately  are  tonnage 
allocation,  marine  freights,  cable  and 
radio  facilities,  reconstruction  loans, 
Latin-American  loans,  labor  and  immi- 

gration, key  industries,  such  as  dye 
making,  strategic  raw  materials  and  a 
unified  organization  for  buying  in 
Europe. 

The  committee  will  act  as  a  clearing 
house  for  government  departments  in- 

volved in  foreign  trade  questions,  it 
was  explained.     Business  men  will  deal 

particularly  for  jig  and  fixture  work,     "^^^  the  same  agencies  of  the  govern- 
the  table  swivelling  on  trunnions  for 
angular  work.  There  is  also  a  demand 
for  fluting  machines  for  twist  drills 
up  to  2  in.  in  diameter  indicating  an 
extension  in  the  manufacturing  facili- 

ties for  these  tools. 
There  is  still  some  question  as  to  the 

continuance  of  women  in  the  machine 
shops  and  this  is  likely  to  be  heard  from 

chinery    for    ships    and    boilers    going     later.     Those  employed  on  strictly  war 
through.  work  are  practically  out  of  the   shops 

In  some  districts  there  seems  to  be     at   the   present   time.      The   success   of 

ment  as  heretofore  and  the  committee 
will  be  concerned  only  with  subjects 
that  relate,  in  a  general  way,  to  for- 

eign trade  policy  and  development  of 
American  interests  abroad.  Its  func- 

tions will  be  advisory  to  the  government 
executives  actually  dealing  with  specific 
trade  affairs. 

The  committee  held  a  preliminary 
meeting  last  week  and  a  sub-commit- 

tee on   organization  was  formed. 
It    is    understood    that    the    persons 

something  of  an  oversupply  of  lathes,     the  various  training  schools  during  the     actually  sitting  in  conference  will  vary 
while  on  the  other  hand  some  makers 
have  a  fair  amount  of  lathe  business 
booked.  This  is  particularly  true  of 
H.  Broadbent,  Ltd.,  while  Summerskill 
Bros.,  continue  to  be  busy  on  planing 
machines  up  to  60  in.  Some  of  these 
are  of  the  two-belt  type  while  others 
are   motor-driven. 

The  Scottish  labor  situation  is  re- 
ported to  be  more  settled  and  work 

is  on  the  whole  proceeding  steadily  on 
the  47-hour  week  basis.  There  is  some 
increase  in  unemployment,  but  not 
enough  to  be  alarming  and  it  is  ex- 

pected that  this  will  very  shortly  de- 
crease. The  British  Industries  Fair 

will  be  held  in  Kelvin  Hall,  Glasgow, 
from  Sept.  8  to  19.  It  is  also  expected 
that  there  will  be  a  motor  exposition  at 
the  same  place  in  January,  1920,  and 
that  an  engineering  and  shipbuilding 
exhibition  will  follow  next  spring. 

The   demand   for   shipping   seems   to 

war  will  probably  lead  to  the  utilization 
of  more  apprentices  or  unskilled  labor 
unless  there  is  some  arrangement  made 
to  the  contrary. 

One  notable  case  in  which  the  man- 
agement should  be  congratulated  is  that 

of  the  National  Gas  Engine  Co.,  Ltd. 
This  shop  has  been  able  to  turn  over 
from  war  to  peace  work  without  the 
necessity  of  discharging  a  single  old 
employee  and,  at  the  same  time,  they 
have  reinstated  all  their  demobilized 
men.  The  Manchester  municipal  tram- 

ways are  preparing  to  build  100  new 
cars  which  will  help  take  up  the  labor 
slack   in   this   district. 

London,    Mar.    27,    1919. 
*     *     * 

Aeronautic  Convention  Starts 
May  1 

The  second  Pan-American  aeronautic 
convention   and  exhibition  will  be  held 

continue   and   some   of  the   large   ship-     at  Atlantic  City,  N.  J.,  on  May  1  and     bureau,  consisting  of  benzol  and building  firms  report  plenty  of  orders 
on  their  books.  Concrete  vessels  with 
electrically-welded  reinforcing  steel  are 
being  talked  of  more  favorably,  and 
standard    ships    are   being   turned    out 

will  last  until  June  1.  The  convention 
will  be  under  the  auspices  of  the  Aero 
Club  of  America,  the  Aerial  League  of 
America  and  the  Pan-American  Aero- 

nautic Federation.     A  program  outlin- 

from  time  to  time,  but  the  depart- 
ments represented  include:  State, 

Commerce,  Treasury,  Agriculture.  La- 
bor, War,  Navy  and  Shipping  Board. 

War  Trade  Board,  Federal  Trade  Com- 
mission, Tariff  Commission,  Railroad 

Administration,  Interstate  Commerce 
Conmiission  and  Post-Office  Depart- 
ment. 

New  Fuel  for  Motors 

Development  too  late  for  use  in  war 
time  of  a  motor  fuel  which  adds  10 
miles  an  hour  to  the  speed  of  airplanes, 
and  has  possibilities  for  use  in  automo- 

bile racing  has  been  announced  by  the 
Bureau  of  Mines.  The  liquid,  a  combi- 

nation of  benzol  and  cyclohaxane  called 
hector,  costs  about  $1  a  gallon.  While 
of  military  value,  it  is  not  regarded  as 
practical  for  commercial  purposes. 

Another  combination  developed  by  the 

gaso- 
along  the  Clyde.     One  company,  Bar-    ing  each  day's  activities  has  been  issued 

line,  has  been  found  to  oe  more  powerful 
than  gasoline  alone,  and  is  expected  to 
prove  of  value  in  industry.  The  com- 

parative scarcity  of  benzol  makes  its 
production  to  supplant  gasoline  on  a 
large  scale  improbable  at  present. 
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General  Meeting  of  Engineers 
of  New  York 

An  engineers'  symposium  was  held  at 
the  Engineering  Societies  Building  in 
New  York  on  Mar.  26  for  the  purpose 

of  discussing  "The  Engineer  as  a  Citi- 
zen." Gano  Dunn,  fellow  and  past 

president  of  the  A.  I.  E.  E.  presided  and 
formal  addresses  were  delivered  by 

Philip  N.  Moore  on  "The  Civic  Re- 
sponsibility of  the  Engineer,"  Calvert 

Townley  on  "The  Relation  of  the  Engi- 
neer to  Legislation,"  Nelson  P.  Lewis 

on  "The  Relation  of  the  Engineer  to 
Administration,"  Spencer  Miller  on 
"The  Relation  of  the  Engineer  to  Pub- 

lic Opinion,"  and  Comfort  A.  Adams, 
recently  appointed  dean  of  the  Harvard 

Engineering  School,  on  "The  Relations 
of  the  Engineer  to  Production  and  Dis- 

tribution." 
The  meeting  was  held  under  the  aus- 

pices of  the  Mining,  Mechanical  and 
Automotive  Engineers  and  the  members 
of  the  other  societies  were  invited  to 

attend.  At  the  conclusion  of  the  pro- 
gram, the  meeting  was  opened  to  dis- 

cussion and  a  resolution  adopted  direct- 
ing the  appointment  of  a  committee 

to  take  steps  toward  the  formation  of 
an  organization  to  include  all  the  local 
engineering  societies  with  the  idea  of 
closer  cooperation  and  consequently  in- 

creased power.  Similar  organizations 
of  other  cities  were  described  and  pleas 
were  made  for  the  formation  of  one 
national  organization  of  engineers  to 
bear  somewhat  the  same  relation  to  the 
many  existing  national  societies  as  does 
the  national  government  to  that  of  the 
states. 

*     *     * 
Exhibit   of  Personnel   Work 
Employers  and  others  interested  in 

personnel  work  have  an  opportunity  to 
examine  the  methods  developed  by  the 
Committee  on  Classification  of  Person- 

nel in  the  army  at  an  exhibit  being 
shown  on  the  third  floor  of  the  Engi- 

neering Societies  Building,  29  West 
Thirty-ninth  St.,  New  York.  The  ex- 

hibit, which  began  on  Apr.  1  and  will 
continue  until  Apr.  12,  consists  of  a  col- 

lection of  wall  charts,  forms,  photo- 
graphs and  models  showing  how  the 

army  finds  out  what  men  can  do  best 
and  how  it  uses  that  information ;  how 
soldiers  are  trade  tested,  and  how  of- 

ficers are  rated  and  fitted  into  place; 
how  the  work  is  checked  and  supervised, 
and   its   results  in   the  war. 

The  collection  is  being  shown  under 
the  auspices  of  the  National  Associa- 

tion of  Corporation  Schools  and  the 
United  Engineering  Society,  represent- 

ing the  American  Society  of  Civil  Engi- 
neers, the  American  Institute  of  Mining 

and  Metallurgical  Engineers,  the 
American  Society  of  Mechanical  Engi- 

neers   and   the    American    Institute    of 

Electrical  Engineers.  It  was  on  ex- 
hibition for  several  weeks  at  Washing- 

ton, where  it  excited  so  much  interest 
that  in  response  to  many  requests  the 
Adjutant  General  consented  to  its  dis- 

play in  other  cities.  Two  commissioned 
officers  accompany  the  exhibit  to  ex- 

plain its  various  features. 
*  *     * 

To  Establish  Permanent  Exhibit 
of  War  Materials 

The  engineering  and  standardization 
l)ranch  of  the  Purchase,  Storage  and 
Traffic  Division  of  the  army  will  estab- 

lish and  maintain  an  exhibit  of  standard 

war  equipment  and  supplies.  The  ex- 
hibit will  contain  samples  of  all  varie- 

ties of  standard  articles  necessary  for 
war.  It  is  especially  intended  for  the 
information  of  manufacturers,  and  in 
order  to  have  available  at  all  times  ap- 

proved samples  or  specifications  of  sam- 
ples needed  to  facilitate  production.  A 

list  of  the  articles  to  be  exhibited  will  be 
made  public  later. 

*  *     * 

Engineers'  Club  of  Philadelphia 
Will  Hold  Informal  Meeting 

The  Engineers'  Club  of  Philadelphia 
will  hold  an  informal  meeting  Apr.  9 
at  which  Roland  L.  Cummins,  of  the 
Packard  Motor  Car  Co.,  will  give  a 
demonstration  of  the  Liberty  motor. 
The  method  of  manufacturing  Liberty 
motors  will  be  illustrated  by  motion 
pictures.  The  regular  monthly  meeting 
will  be  held  Apr.  15  and  will  be  ad- 

dressed by  S.  M.  Swaab  on  "Main  In- 
terchange Station  Under  the  City  Hall, 

Philadelphia  Subway  System";  the  ad- 
dress will  deal  with  unique  construction 

methods  made  necessary  by  conditions 
imposing  exceptional  difficulties.  A 
special  meeting  will  be  held  Apr.  23  at 
which  Arthur  J.  Baldwin,  vice-president 
of  the  McGraw  Hill  Co.,  Inc.,  will  pre- 

sent an  illustrated  paper  entitled  "The 
Devastated  Area  and  Its  Reconstruc- 

tion." Mr.  Baldwin  was  a  member  of 
a  party  of  technical  and  business  paper 
editors  and  publishers  who  were  in- 

vited by  the  British  Ministry  of  In- 
formation, as  its  guests,  to  visit  Europe. 

*  *     * 

Argentine-American  Chamber  of 
Commerce  Formed 

Formation  of  an  Argentine-American 
Chamber  of  Commerce  in  New  York 

City,  under  the  auspices  of  the  Cham- ber of  Commerce  of  Buenos  Aires,  has 

been  announced  by  Enrique  Gil,  secre- 
tary of  the  organization.  Its  purpose 

is  to  foster  trade  relations  between  the 

two  countries,  to  encourage  investment 
of  American  money  in  Argentina,  and 
to  serve  as  a  clearing  house  for  all 
business.  The  membership  will  include 
citizens  of  both  countries. 

Aircraft  Surplus  Material 
Being  Sold 

Materials   Disposal    Section   Has    Been 
Formed  and  Machinery  Will   Be 

Sold  at  Appraised  Price 

There  has  been  formed  a  Material 

Disposal  Section  of  the  Bureau  of  Air- 
craft Production,  organized  on  a  basis 

similar  to  that  followed  by  large  com- 
mercial houses  which  handle  sales 

through  branch  offices.  This  section  will 
be  under  the  direction  of  First  Lieut. 
Charles  S.  Shotwell.  Sales  will  be  made 
under  the  supervision  of  a  sales  man- 

ager stationed  at  Washington^ 
The  Bureau  of  Aircraft  Production 

will  probably  have  for  sale  the  follow- 
ing classes  of  material,  and  as  soon  as 

this  material  has  been  established  as 
surplus  and  a  policy  for  the  sale  of  the 
same  determined,  the  bureau  will  issue 
bulletins  covering  the  material  for  sale. 

Machine   tools   and   fixtures. 
Electrical   machinery. 
Dies,   tools,  jigs   and   gages. 

•     Chemicals,  paints  and  oils. 
Metals. 
Motor  accessories. 
Lumber. 
Hardware. 
Buildings  and  lands. 
Fabrics. Scrap. 

Shop   equipment. 
Office  equipment. 
Miscellaneous. 
Sales  negotiations  will  be  handled  by 

salesmen  in  each  of  eight  district 
branches,  to  be  located  in  Boston  Buf- 

falo, Chicago,  Dayton,  Detroit,  New 
York,  Pittsburgh,  and  San  Francisco. 
These  salesmen  will  be  authorized  to 
make  sales  of  property  wherever  lo- 

cated, after  the  same  has  been  cleared 
by  the  Board  of  Sales  Review  of  the 
office  of  the  Director  of  Sales,  so  that 

the  prospective  buyers  will  communi- 
cate with  the  branch  office  in  the  city 

located  nearest  them. 
This  arrangement,  it  is  expected,  will 

make  it  possible  for  manufacturers 
needing  machinery  and  supplies  to  pur- 

chase conveniently  and  at  fair  prices. 
The  salesmen  will  have  full  authority 
to  sell  at  the  best  offer  made,  provided 
that  offer  is  at  or  above  an  appraised 
value  arrived  at  independently,  or  at 
market  value  in  the  case  of  raw  mate- 
rial. 

*     *     * 

Ships  Now  Owned  by  the  U.  S. 
Government 

The  United  States  Government  now 
owns  555  ocean-going  steel  cargo  ships 
aggregating  3,385,475  deadweight  tons. 
In  addition  it  has  under  contract  1,336 
similar  vessels  of  9,275,006  deadweight 
tons.     If  our  present  program  be  car- 
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ried  out,  there  will  be  under  the  Ameri- 
can flag  next  year  16,732,700  dead- 

weight tons  of  ocean-going  steel  cargo 
and  passenger  ships.  This  fleet  will  be 
the  equivalent  of  almost  half  the  mer- 

chant tonnage  which  plies  the  seas  to- 
day under  the  flags  of  all  nations  com- 

bined. The  government  will  own  about 
70  per  cent,  of  it. 

The  Gorham  Tool  Co.,  Detroit,  Mich., 
is  placing  on  the  market  a  complete  line 
of  standard  milling  cutters  and  reamers 
which  are  designed  for  salvaging  sev- 

eral times. 

The  Walcott  Lathe  Co.,  the  Jackson 

Shaper  Co.,  and  the  Jackson  Machine 
Tool  Co.,  of  Jackson,  Mich.,  have 
opened  joint  display  and  salesrooms  at 
254  E.  Jefferson  Ave.,  Detroit,  Mich. 

The  Bettcher  Manufacturing  Co.  of 
Cleveland,  Ohio,  manufacturer  of  steel 

stampings  has  opened  a  Chicago  of- 
fice at  30-32  N.  Clinton  St.,  with  A.  C. 

Dunn    as    its    representative. 

The  Bridgeford  Machine  Tool  Works, 
Rochester,  N.  Y.,  have  opened  branch 
oflices  at  50  Church  St.,  New  York,  with 
F.  C.  Severin  in  charge,  and  also  at 
549  Washington  Boulevard,  Chicago,  in 
charge  of  A.  W.  Van  Buren. 

The  Colonial  Tool  Co.,  33  Woodward 
Ave.,  Detroit,  Mich.,  has  been  formed 
by  R.  H.  Anderson  and  Otto  Lundell 
for  the  exclusive  manufacture  of 
broaches.  Their  interests  in  the  Michi- 

gan Tool  Co.  are  still  retained. 

Baxter  D.  Whitney  &  Son,  Winchen- 
don,  Mass.,  has  been  incorporated  re- 

cently as  Baxter  D.  Whitney  &  Son, 
Inc.,  with  a  capital  stock  of  $1,250,000. 
The  officers  are:  W.  M.  Whitney,  presi- 

dent; Marcus  L.  Foster,  treasurer;  and 
Frank  C.  Smith,  Jr.,  secretary. 

The  British  branch  of  the  Interna- 
tional Oxygen  Co.,  known  as  the  In- 
tegral Oxygen  Co.,  Ltd.,  has  com- 
menced the  manufacture  of  I.  O.  C.'s 

electrolytic  cells  and  other  products  for 
the  British  market.  E.  L.  Byrns  is 
the  general  manager  in  charge,  with 
offices  at  38  Victoria  St.,  Westminster, 
London,    S.    W. 

Wheelock,  Lovejoy  &  Co.,  Inc.,  1800 
Columbus  Road,  Cleveland,  Ohio,  is 
building  an  addition  to  its  warehouse, 
which  will  nearly  double  the  present 
storage  capacity.  In  addition  to  Hy- 
Ten  special  machinery  steel,  it  will  now 
carry  in  stock  a  complete  line  of  Whelco 
carbon  and  high-speed  steels  as  well  as 
globe  drill  rods. 

The  Baldwin  Engineering  Sales  Co., 
Baltimore,  Md.,  has  recently  established 

its  office,  representing  as  manufactui-ers' 
agent,  the  Reliance  Steel  Co.,  Pitts- 

burgh, Penn.,  and  the  National  Forge 
and  Tool  Co.,  Erie,  Penn.  The  territory 
of  the  new  company  includes  the  states 
of  Maryland,  Delaware,  Virginia,  Dis- 

trict of  Columbia,  and  part  of  Penn- 
sylvania. 

The  Raybestos  Co.,  Bridgeport,  Conn., 
has  placed  on  the  market  a  new  type  of 
molded  facing  for  multiple  disc  clutches. 
This  new  facing  presents  an  unusual 
amount  of  frictional  surface  to  the  steel 
disc,  providing  it  with  more  capacity 
than  usual  for  a  given  size  of  clutch. 
It  is  composed  of  pure  asbestos  with  a 
suitable  binder,  molded  under  tremen- 

dous pressure. 
The  New  Britain  Machine  Co.,  New 

Britain,  Conn.,  at  its  annual  meet- 
ing of  stockholders  held  recently,  elected 

the  following  directors:  F.  G.  Piatt,  H. 
H.  Pease,  R.  S.  Brown,  A.  Buol,  H.  E. 
Erwin,  C.  R.  Hare,  S.  P.  Goss,  A.  J. 
Sloper,  M.  C.  Swift,  J.  E.  Cooper,  C. 
J.  Parker.  Subsequently  the  directors 
elected  the  following  officers :  President, 
F.  G.  Piatt;  vice  president,  M.  C.  Swift; 
treasurer,  H.  H.  Pease;  secretary,  R. 
S.  Brown;  assistant  treasurer,  A.  Buol; 
assistant  secretary,  H.  E.  Erwin. 

Louis  Besse,  39  Rue  de  Lappe,  Paris, 
has  opened  an  office  at  120  Liberty  St., 
New  York.  This  is  in  charge  of  Mr. 
Arva  Stroud  who  has  recently  returned 
from  France  where  he  spent  over  three 
years  in  machine-tool  lines.  During  the 
past  year  Mr.  Stroud  was  connected 
with  the  Machine-Tool  Section,  both  as 
a  civilian  and  as  a  commissioned  officer, 
directing  the  purchasing  of  machine 
tools  for  the  general  purchasing  agent 
of  the  American  Expeditionary  Forces. 

Being  thoroughly  familiar  with  condi- 
tions in  both  France  and  Belgium,  Mr. 

Stroud  is  interested  in  furthering  the 
sale  of  machine  tools  in  those  countries 
and  can  be  of  considerable  assistance 
to  any  who  desire  to  trade  with  either 
of  these  countries. 

The  American  Hardware  Corpora- 
tion, New  Britain,  Conn.,  held  its  an- 
nual meeting  of  stockholders  recently, 

and  the  following  directors  were 
elected:  C.  H.  Baldwin,  Philip  Corbin, 
James  S.  Elton,  Charles  Glover,  Benja- 

min A.  Hawley,  George  T.  Kimball, 
Henry  H.  Peck,  Charles  B.  Parson,  A. 
J.  Sloper,  C.  F.  Smith,  H.  W.  Whitte- 
more,  Henry  C.  M.  Thomson  and  Rollin 
S.  Woodruff.  The  directors,  at  a  subse- 

quent meeting,  elected  the  following  of- 
ficers: President,  Henry  C.  M.  Thom- 

son; first  vice  president,  Charles  Glover; 
vice  president,  Benjamin  A.  Hawley; 
vice  president,  Carlisle  H.  Baldwin;  vice 
president,  Charles  B.  Parsons;  treas- 

urer, Isaac  D.  Russell;  assistant  treas- 
urer, G.  Ernest  Root;  secretary,  G.  T. 

Kimball. 

Charles  F.  Bachmann,  master 
mechanic  of  the  Essex  County  Division, 
Public  Service  Railway,  N.  J.,  died  re- 

cently after  a  brief  illness  from  pneu- 
monia at  his  home,  402  Williams  St., 

East  Orange,  N.  J.  He  was  33  years 
old  and  a  mechanical  engineering 
graduate  of  Cornell  University.  He 
had  been  employed  by  the  Public  Serv- 

ice Railway  for  11  years. 

J.  E.  McCauley  has  been  made  vice 
president  and  general  manager  of  the 
Birdsboro  Steel  Foundry  and  Machine 

Co.,  Birdsboro,  Penn. 
F.  J.  SCHWAKB,  formerly  of  Beals  & 

Co.  and  the  Cygnet  Manufacturing  Co., 
is  now  associated  with  the  Aborn  Steel 

Co.  at  Buffalo,  N.  Y. 
Albert  A.  Scheuch  of  the  sales  de- 

partment of  the  Epping-Carpenter 
Pump  Co.,  Pittsburgh,  Penn.,  has  been 
made  assistant  sales  manager. 
Nathan  Lestehi,  who  has  had  long 

experience  in  the  die-casting  industry 
has  been  made  superintendent  of  the 
Acme  Die-Casting  Corporation,  Brook- 

lyn, N.  Y. Geo.  K.  Atkinson,  fprmerly  superin- 
tendent of  the  Cincinnati  Planer  Co.,  is 

now  eastern  manager  of  the  Manufac- 
turers' Equipment  Co.,  with  offices  in 

New  York. 

C.  H.  Breaker  has  been  made  assist- 
ant sales  manager  of  the  Diamond 

Chain  and  Manufacturing  Co.,  Indian- 
apolis, Ind.,  in  charge  of  their  sales 

promotion. F.  R.  CONROY,  for  many  years  con- 
nected with  Strong,  Carlisle  &  Ham- 

mond Co.,  has  been  appointed  Cleve- 
land manager  for  the  Cadillac  Tool  Co., 

Detroit,  Mich. 

GiFFORD  K.  SiMONDS,  general  man- 
ager of  the  Simonds  Manufacturing  Co., 

Fitchburgh,  Mass.,  has  been  added  to 
the  board  of  directors  of  the  First  Na- 

tional  Bank  of  Boston. 

Charles  B.  Gilbert,  recently  dis- 
charged from  the  navy,  has  taken  a 

position  as  purchasing  agent  with  the 
Babcock  Printing  Press  Manufacturing 
Co.,   New  London,  Conn. 
Walter  Wilson  of  the  American 

Machinery  Syndicate,  35  West  39th  St., 
New  York,  has  sailed  for  Spain  to  in- 

vestigate the  industrial  machinery  and 
mining  apparatus  lines. 
F.  W.  Sebelin,  formerly  master 

mechanic  of  plant  No.  2  of  the  National 
Malleable  Castings  Co.,  has  been  made 

plant  engineer  of  the  Ferro  Machine 
and  Foundry  Co.,  Cleveland,  Ohio. 

Paul  D.  Goodman,  formerly  of  the 

McClary,  Jemison  Machinery  Co.,  of 

Birmingham,  Ala.,  has  been  added  to 

the  sales  personnel  of  the  Epping-Car- 
penter Pump   Co.,  Pittsburgh,   Penn. 

Leon  E.  Thomas,  vice  president  and 

general  manager  of  the  Birdsboro 

Steel  Foundry  and  Machine  Co.,  Birds- 
boro, Penn.,  has  been  elected  president 

of  the  Reading  Iron  Co.,  Reading,  Penn. 

A.  E.  Carle,  formerly  with  the 
Baush  Machme  Tool  Co.,  and  Manning, 

Maxwell  &  Moore,  has  joined  the  Cadil- 
lac Tool  Co.,  Detroit,  Mich,  as  sales  en- 

gineer in  the  machine-tool  department. 

C.  E.  Long,  has  joined  the  engineer- 
ing force  of  the  Hart-Parr  Co.,  Charles 

City,  Iowa.  Mr.  Long  has  been  for  the 
past    seven    years    with    the    Curtiss 
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Aeroplane  Corporation,  Hammondsport, 
N.  Y. 

W.  H.  DiEFENDORF,  Syracuse,  N.  Y., 
has  resigned  his  position  as  chief  engi- 

neer and  as  a  director  of  the  New 
Process  Gear  Corporation,  and  is  now 
■with  the  Weeks-Hoffman  Co.,  also  of 
Syracuse. 
Edmund  C.  Mayo,  who  has  held  the 

office  of  general  manager  of  the  Wor- 
cester Pressed  Steel  Co.,  for  the  last 

five  years,  has  resigned  and  accepted 
a  similar  position  with  the  American 
Tube  and  Stamping  Co.,  Bridgeport, 
Conn. 

F.  R.  Still,  vice  president  and  secre- 
tary of  the  American  Blower  Co.,  has 

left  on  an  extended  trip  through  Japan, 
China,  Australia,  and  most  of  the 
European  countries  where  he  will  in- 

vestigate trade  conditions  in  connec- 
tion with  export  work. 

E.  F.  Carlson  of  Brooklyn,  N.  Y., 
has  joined  the  engineering  department 
of  the  Hart-Parr  Co.  During  the  war 
he  was  with  the  Subchaser  Division 
with  headquarters  near  the  Brooklyn 
Navy  Yard.  Mr.  Carlson  was  formerly 
with  the  Hart-Parr  Co. 

WiLLARD  B.  Jackson,  who  for  a  num- 
ber of  years  has  been  Boston  district 

manager  for  Wm.  Jessop  &  Sons,  is  now 
associated  with  the  Simonds  Manufac- 

turing Co.,  Lockport,  N.  Y.  He  has 
opened  a  New  England  office  for  them 
at  120  Milk  St.,  Boston,  Mass. 

Fred  H.  Waldron,  formerly  Minne- 
apolis representative  of  the  Chicago 

Pneumatic  Tool  Co.,  has  been  appointed 
manager  of  the  pneumatic  tool  sales  di- 

vision suceeding  J.  G.  Osgood,  resigned. 
Mr.  Waldron's  offices  are  now  at  the 
company's  headquarters  in  the  Fisher 
Building,  Chicago,  111. 

Charles  W.  Unbehaun,  formerly  of 
New  York,  and  general  eastern  sales- 

man for  the  Bailey-Drake  Co.,  Chicago, 
111.,  has  joined  the  Black  &  Decker  or- 

ganization as  branch  manager.  Mr. 
Unbehaun  will  cover  eastern  New  York 
and  the  state  of  Connecticut  with  the 
Black  &  Decker  line  of  portable  electric 
drills  and  accessories. 

Leon  Bard  has  resigned  his  position 
of  assistant  superintendent  of  the  Naval 
Factory,  League  Island  Navy  Yard, 
Philadelphia,  Penn.,  and  has  formed  a 
partnership  with  E.  Bowker  under  the 
name  of  Bard  &  Bowker,  967  North 
Warnock  St.,  Philadelphia,  Penn.  They 
are  conducting  an  authorized  Ford  serv- 

ice station  in  connection  with  their  ma- 
chine shop. 

Ernest  T.  Gregory,  formerly  repre- 
sentative of  the  American  International 

Corporation  and  manager  of  the  Inter- 
national Banking  Corporation,  Pekin, 

China,  has  been  elected  vice  president 
of  the  First  National  Corporation  of 
Boston.  Mr.  Gregory  at  one  time  was 
connected  with  Lee-Higginson  &  Co. 
and  later  was  a  partner  in  the  firm  of 
Hambleton  &  Co.,  Baltimore,   Md. 

Cline  B.  Finnell  has  recently  been 
apjiointed  private  secretary  to  WaVCer 
A;  Zelnicker,  president  of  the  Walter 
A.  Zdhicker  Supply  Co.,  St.  Louis,  Mo. 

Mr.  Finnell,  who  has  just  returned 
from  the  Officers'  Training  School  at 
Camp  Pike,  Arkansas,  was  formerly 
traveling  secretary  to  the  general  su- 

perintendent of  the  C.  B.  &  Q.  R.R.,  and 
later  private  secretary  to  Clarence  H. 
Howard,  president  of  the  Common- 

wealth Steel  Co. 

Capt.  George  Sykes,  R.  A.  F.,  A. 
M.  I.  E.  E.,  who  has  been  in  this  coun- 

try nearly  four  years,  attached  to  the 
British  War  Mission  in  a  commercial 
capacity,  sails  for  Europe  in  May.  He 
has  joined  Messrs.  Dutilh-Smith  Mc- 

Millan Co.,  as  London  manager  of  their 
engineering  and  railroad  departments. 
For  many  years  prior  to  the  war,  Cap- 

tain Sykes  was  connected  with  electrical 
manufacturers  and  power  and  traction 
corporations  in  the  sales  and  engineer- 

ing departments.  Captain  Sykes  will 
be  interested  in  hearing  from  firms 
wishing  to  introduce  the  following 
products  in  Europe:  Electrical  and  me- 

chanical specialties  for  use  in  power 
and  traction  corporations,  mining,  aero- 

nautical, steel,  automobile,  electrical, 
machine-tool,  shipbuilding  and  cement 
industries  and  electric  railway  equip- 

ment. His  New  York  address  is  50 
Broad  St.,  and  his  London  office  is  the 
Central  Buildings,  Totehill  St.,  West- 
minister. 

The  Bureau  of  Foreigrn  and  Domestic 
Commerce,  IJepartnwnt  of  Commerce, 
Wusliinictoil.  D.  C.  IiU8  inquiries  for  tlie 
aKeiicieH  of  maciiinery  and  niacliine  toolH. 
Any  information  desired  regardintf  tliese 
opportunities  can  be  secured  from  tlie 
above  address  by  referring:  to  tlie  number 
foliowinfc    eacli    itenu 

An  agency  is  desired  by  a  man  in  France 
for  the  sale  of  small  tools.  Correspondence 
should  he  in  French.     Reference.   No.  28824. 

A  manufacturer  in  Italy  desires  to  pur- 
chase iron,  steel,  brass,  copper,  aluminum, 

and  lumber  used  in  the  construction  of 
railway  cars,  and  also  machinery  for  mak- 

ing household  utensils  and  hardware. 
Correspondence  should  be  in  Italian.  Ref- erence.     No.    28776. 
A  member  of  a  firm  in  New  Zealand  is 

in  this  country  and  desires  to  secure  an 
agency  from  manufacturers  only,  for  the 
sale  of  dairy  machinery  and  .supplies  (in- 
eluding  parchment  and  cheese  bandage), 
ean-making  machinery,  electrical  supplies, 
electrical  steel-tool  blanks,  copper  wire 
(plain  and  coated),  woven  wire  fencing, 
steel  wire,  wire  nails,  galvanized  sheets 
(plain  and  corrugated),  tin  plate,  tin  steel, 
machine  tools,  woodworking  machinery, 
sawmills  and  supplies,  light-six  motor  cars, 
tires,  trucks,  road-building  machinery,  and 
engineering  supplies.  References.  No. 
28749. 
A  firm  in  Switzerland  desires  to  pur- 

chase immediately  and  to  secure  an  agency 
for  the  sale  of  machine  tools,  agricultural 
implements,  and  tools  of  all  kinds.  No. 
28750. 

Ing.  A.  Stauble,  Foro  Bonaparte  76, 
Milano,  Italy,  is  desirous  of  extending 
the  range  of  his  electric  and  mechan- 

ical machinery  business  and  would  like 
to  hear  from  American  firms  who  de- 

sire to  establish  an  agency  for  their 
products  in  Italy.  He  states  that  he  is 
interested  in  electric  appliances,  fittings 
and  materials,  machines,  tools,  technical 
articles  and  instruments  for  the  use  of 
public  work,  dock  yards,  naval  arsenals, 
etc.,  and  in  supplying  mills  and  fac- 

tories of  all  kinds. 

The  Artillery  Ammunition  Metal  Com- 
ponents Division,  Ordnance  Dept.,  U.  S.  A., 

7th  &  B  St..  E-7-208,  Washington,  D.  C, 
desires  duplicate  files  of  catalogs  from  all 
machine-tool  manufacturers  who  have  made 
machines  used  In  the  manufacture  of  artil- 

lery ammunition.  It  is  particularly  desired 
to  obtain  drawings  and  general  specifica- 

tions of  these  special  tools  that  have  been 
manufactured  and  which  do  not  appear  In 
the   general  catalog. 

Trade  Catalogs 
ni 

Bulletin  No.  860.  Walter  A.  Zelnicker 
Supply  Co..  St.  Louis.  Mo.,  Circular.  Pp. 
4,  3J  -x  8i  in.  A  price  list  of  steel  sheet 
piling,  any  make,  weight  or  length,  also, 
of  all  kinds  and  sizes  ot  pipe. 
BroacliinK  tUiuipment,  Macliines  and 

Tools,  The  J.  N.  La  Pointe  Co.,  New  Lon- don. Conn.  Catalog,  Pp.  56 ;  81  x  11  in., 
illustrating  and  describing  the  various  types 
of  broaching  machines  and  tools. 

Pneumatic  Tools.  The  Independent  Pneu- 
matic Tool  Co.,  Chicago.  III.  Circular  No. 

30.  Four-page  pamphlet  descriptive  of  the 
Thor  line  of  pneumatic  tools.  Illustra- 

tions and  specifications  are  given. 
Tite  Flex  All-Metal  Flexible  Tublnc, 

Titeflex  Metal  Hose  Corporation.  Newark. 
N.  J.  Bulletin,  No.  102.  Pp.  20,  43  x  7 
In.  This  bulletin  tells  how  Tite  Flex  is 
made,  giving  the  various  forms,  sizes  and 

prices. Twist  Drills,  Reamers,  and  Special  Tools. 
The  Buckeye  Twist  Drill  Co..  Alliance.  Ohio. 
Catalog  No.  6.  Pp.  60  ;  5  x  7i  in.  A 
complete  illustrated  price  guide  of  the  line 
of  reamers,  drills  and  special  tools  put  out 
by  this   company. 

.\utomobile  Jacks  for  Passenser  and 
Commercial  Cars.  Republic  Auto  Parts 
Co.,  Long  Island  City.  N.  Y.  Catalog,  Pp. 
24;  7  X  10  in.,  describing  the  line  of 
Sterling  jacks  which  are  made  in  14  styles. 
Many  useful  auto  accessories  are  also  illus- 

trated   and    described. 
Gasoline  and  Oil  HandlinK  Outflt«.  Gil- 

bert &  Barker  Manufacturing  Co..  Spring- 
field, Mass.  Catalog  8-B.  Pp.  28  ;  6  x  9 

in.  This  is  a  catalog  of  the  Gilbert  & 
Barker  equipment  for  handling  gasoline  and 
oil.  Various  sizes  and  styles  of  pumps 
and   tanks   are   illustrated   and   described. 

The      Uniifiey      Powdered      Fuel      .System. 
Quiglev  Furnace  Specialties  Co.,  26  Cort- landt  St..  New  York.  Bulletin  No.  11.  This 
is  a  16-page  booklet  describing  the  equip- 

ment employed  in  the  Quigley  system  for 
preparing,  distributing  and  burning  pow- dered fuel  which  is  in  successful  operation 
on   a  variety  of   furnaces. 

liandis  Pipe  Threading  Machinery.  Lan- 
dis  Machine  Co..  Inc..  W.^yneshoro,  Penn. 

Catalog  No.  25.  Pp.  48  :  8  x  9  in."  This catalog  illustrates  and  describes  in  detail 
Landis  stationary  pipe  die  heads,  pipe 
threading  and  cutting  machines,  rotary 
pipe  and  nipple  threading  die  heads,  pipe 
nipple  threading  machines  and  the  Landis 
chaser  grinder. 

Markets  for  Electrical  Goods  in  China 
and  Japan.  A  report  by  Trade  Commis- 

sioner R.  A.  Lundquist.  published  by 
the  Bureau  of  Foreign  and  Domestic  Com- 

merce, giving  a  full  description  of  the  con- 
ditions governing  the  sale  of  electrical 

goods  in  China  and  Japan.  Copies  can  be 
obtained  for  a  nominal  sum  from  the  Su- 

perintendent of  Documents,  Washington, 
D.   C. 
Twist  Drills,  Reamers,  Wrenches,  and 

IJrop  Forgings.  No.  91.  The  WhitmAn  & 
Barnes  Mfg.  Co.,  Akron,  Ohio.  Catalog  No. 
91.  Pp.  184  ;  51  X  75  in.  A  catalog  cover- 

ing the  complete  li.st  of  products  manu- 
factured by  this  company  in  the  machin- 

ists' supply  line,  carbon  and  high  speed twist  drills  and  reamers,  screw  and  drop 
forged  wrenches,  spring  cotters  and  keys. 
Illustrations  and  prices  are   given. 

Cliecklnsr  Tliermocouple  l*.vrometers.  Bul- letin No.  S67-B.  The  Leeds  &  Northrup 
Co..  4901  Stenton  -Ave..  Philadelphia.  Penn. 
(Catalog,  Pp.  24  ;  73  X  105  in.  It  discus-ses 
the  importance  of  maintaining  standards 
and  of  checking  in  pyrometry,  and  points 
out  sources  of  error  and  the  remedies  for 

troubles     in     therocouples,     millivol'tmeters. 
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cold  junctions  and  standardized  ther- 
mocouples. This  bulletin  is  distributed  free 

of  charge  upon  application  to  the  above 
company. 

Newton  Slotting  Macblneti.  Catalog  49-A. 
Newton  Machine  Tool  Works,  Inc..  Phila- 

delphia, Penn.  Pp.  28.  6  x  9  in.  This  cata- 
log contains  the  latest  information  on 

slotting  and  upright  generating  planing  ma- 
chines. In  the  insert  pages  are  shown 

photographs  of  cold-sawed,  cutting-off  ma- 
chines, locomotive  linli  grinding  machines 

and  horizontal  milling  machines,  vertical 
milling  machines,  rotary  planing  machines. 
key-seat  milling  machines,  and  duplex  lo- 

comotive  rod   boring   machines. 

Safet.v  GrlndlnK  Wheels.  Safety  EJliery 
Wheel  Co..  Springfield.  Ohio.  Catalog  9. 
Pp.  138;  6x9  in.  Published  to  give  in- 

formation relative  to  the  inaking  of  grind- 
ing wh.^els  as  well  as  to  list  special  wheels 

used  on  various  grinding  machines.  De- 
scriptions of  materials  and  processes  of 

making  are  given,  together  with  a  descrip- 
tion of  thi'  safet.v  collar  and  directions  for 

its  use.  There  are  suggestions  for  operating 
grinding  wheels  with  tables  for  determining 
surface  speed  of  wlieels.  decimal  equiva- 

lents, etc.  Following  this  are  descriptions, 
specifications  and  prices  of  special  wheels 
for  different  types  of  grinding  machines. 
The  catalog  is  fully  illustrated  and  a  com- 

plete   index   is   given. 
N.  O.  E.  A.  Data  Sheets.  National  Gas 

Engine  Association,  Lakemont,  N.  Y.  Bul- 
letin. Pp.  82  ;  5i  X  8J  in.  Divided  inLo 

three  volumes,  as  follows:  Vol.  I.  N.  G.  E. 
A.  Standards  ami  General  Engineering 
Data  :  Vol.  II,  Pumps ;  Vol.  III.  Electrical 
Outfits.'  Vol.  I  gives  useful  information 
on  gas  engines  and  carbureter  fittings,  ta- 

bles of  standards  and  equivalents  and  data 
of  general  engineering;  Vol.  II  is  devoted  to 
pumps,  and  it  gives  tables  on  atmospheric 
pressure,  friction  of  pi!>es  and  elbows, 
stroke  of  piston  speed,  water  equivalents, 
etc. ;  Vol.  Ill  contains  data  on  battery  sizes, 
generator  sizes,  wire  sizes  and  lamps  and 
gives  a  comparative   table  of  resistances. 

Structural  Steel  For  Ships.  Carnegie 
Steel  Co.,  Pittsburgh,  Penn.  2nd  Edition, 
with  additional  tables  and  commentary. 
Pp.  60,  5  X  78  In.  This  pamphlet  is  of 
great  value  to  the  ship  builder  because  it  is 
the  latest  work  on  the  subject  of  struc- 

tural steel  for  ships  and  contains  a  great 
store  of  information  and  working  data 
The  booklet  gives  tables  on  structural 
shapes  recommended  for  ships  and  also 
includes  facsimiles  of  standard  order  forms 
for  shapes,  plates  and  bars.  The  com- 

mentary describes  and  illustrates  the  kinds 
of  rolling  mills  utilized  in  the  manufacture 
of  ship  steel  traces,  the  route  followed  by 
an  order  from  a  shipyard,  through  district 
and  general  offices  to  the  mills,  through  the 
mills,  to  the  shipping  beds  and  thence  back 
to  the  shipyard.  It  also  recommends  a 
convenient  and  uniform  marking  system  for 
cargo  vessel  materials  and  a  practical 
method  of  plain  material  storage  at  the 
yards — all  fully  illustrated  by  diagrams 
and  figures. 

Gasoline   and   Kerosene  Carburetors:     Tlieir 
Constrnction.    Installation    and    Adjust- 

ment.— By  Victor  W.  Page.     Two  hun- 
dred and  thirteen   5  x  7}-in.  pages;   89 

iiiu.strations  ;  bound  In  dark-green  cloth 
boards.      Published  by  the   Norman   W. 
Henley    Publishing    Co.,     2     West    45th 
St.,    New    York.      Price.    $1.60. 

This   is   a   simple,   comprehensive   treatise 
for  practical  men  explaining  the  basic  prin- 

ciples   pertaining    to    carburetion,    showing 
how  liquid   fuels  are  vaporized   and   turned 
into    gas    for    operating    various    types    of 
internal-combustion      engines      intended      to 
operate    on    vapors    of    gasoline,     kerosene, 
benzol   and   alcohol.      The   leading   types   of 
carburetors   are   described    in   detail,   special 
attention  being  given   to   the   form-s   devised 
to   use  the  cheaper   fuels  such   as   kero.sene. 
Carburetion    troubles,    fuel-system    troubles, 
carburetor  repairs  and  installation,   electric 
primers    and    economizers,    hot-spot    mani- 

folds  and  modern   carburetor  developments 
are     considered     in     a     thorough     manner. 
Methods  of  adjusting  carburetors  are  fully 
discu.ssed.  as  well  as  suggestions  for  secur- 

ing maximum   fuel   economy  and  obtaining 
highest  engine  power. 

The  various  chapter  headings  are  Liquid 
Fuel  Suitable  for  Power ;  Liquid  Fuel  Sup- 

ply Methods;  Carburetor  Action  and  Con- 
struction; Modern  Gasoline  Carburetors; 

Kerosene  Carburetors :  Manifolds  and  Car- 

buretor Installation  ;  Carburetor  Faults, 
Location  and  Remedies.  The  book  will  be 
of  considerable  value  to  repair  men,  stud- 

ents and   motorists. 

The  Starrett   Book  for  Machinists'  Appren- tlres. — Published  by  the  L.  S.  Starrett 
Co.,  Athol,  Mass.  Fourth  edition.  One 
hundred  and  seventy-six  4J  x  7-in. 
pages.  Price,  50  cents. 

The  book,  now  in  its  thirty-fifth  thousand, 
is  well  illustrated  and  designed  to  answer 
In  an  authoritative  manner  questions  as  to 
how  to  do  the  everyday  work  of  the  aver- 

age machine  shop.  It  is  bound  in  red  Athol 
leather.  The  different  classes  of  work  are 
taken  up  separately,  the  most  common  er- 

rors pointed  out  and  the  correct  practice 
indicated.  Much  attention  is  given  to  the 
proper  use  and  care  of  tools,  tlie  readijig 
of  micrometers  and  verniers,  bench  work, 
lathes  and  lathe  tools,  grinding,  holts,  gears, 
etc.  The  book  is  essentially  for  the  ap- 

prentice rather  than  for  the  expert  ma- 
chinist, though  the  latter  will  find  much  of 

interest  and  value,  and  is  intended  to  pro- 
vide the  answers  to  the  many  questions 

usually  asked  of  the  foreman  or  superin- 
tendent. Distribution  is  being  made  ex- 

clusively through  the  hardware  dealers  han- 
dling the   Starrett   line  of  tools. 

Johnson's   Alaterials   of  Construction. — Fifth 
edition,  rewritten  by  M.  O.  Withey  and 
James    Aston  ;    edited    by    F.    E.    Turn- 
eaure.     Eight  hundred  and  forty  6x9- 
in.    pages ;    fully    illustrated ;    bound    in 
heavy   red  cloth  boards.      Published   by 
John    Wiley    &    Sons,    Inc.,    New    York. Price,    $6. 

This  is  a  revised,  rewritten  and  enlarged 
edition  of  the  book   originally  compiled   by 
the  late  J.  B.  Johnson,  dean  of  the  College 
of    Engineering   of   the    University    of   Wis- 

consin.     Two    of    the    present    editors    are 
connected   with   the   same   university,   while 
Mr.    .\ston    is    metallurgl.st    for    the    A.    M. 
Byers  Co..    Pittsburgh.    Penn. 

The  book  contains  an  enormous  amount 
of  information  of  value  to  anyone  inter- 

ested in  the  various  materials  of  construc- 
tion. It  is  Intended  both  as  a  text  and  a 

reference  book,  and  in  arrangement  it  dif- 
fers markedly  from  the  former  work,  which 

was  somewhat  cumbersome.  The  divisioh 
into  parts  has  been  discarded  and  the  re- 

lated subject  matter  has  been  more  closely 
coordinated.  This  is  a  great  improvement. 
The  various  chapter  headings  are:  Synopsis 
of  the  Principles  of  Mechanics  of  Materials  : 
Machines  and  Appliances  for  Mechanical 
Tests ;  The  Mechanical  Testing  of  Struc- 

tural Materials ;  Characteristics,  Physical 
Properties  and  Uses  of  Wood:  The  De- terioration and  Preservation  of  Timber : 
The  Mechanical  Properties  of  Timber : 
Building  Stone  ;  Structural  Clay  Products  ; 
Portland  Cement ;  Natural  and  Other  Hy- 

draulic Cements ;  Limes  and  Plasters : 
Methods  of  Testing  Hydraulic  Cements : 
Making  Mortar  and  Concrete ;  The  Physical 
Properties  of  MortaV  and  Concrete :  Port- land Cement  Products ;  Metals  and  Their 
Ores ;  Manufacture  of  Wrought  Iron  and 
Steel :  The  Manufacture  of  Iron  and  Steel 
Shapes;  Formation  and  Structure  of  Al- 

loys ;  Constitution  of  Iron  and  Steel ;  Prop- 
erties of  Wrought  Iron  ;  Properties  of  Steel  ; 

Alloy  Steels;  Cast  Iron  and  Malleable  Cast 
Iron  :  Nonferrous  Metals  and  Alloys ;  The 
Effect  of  Temperature  on  the  Mechanical 
Properties  of  Metals;  Fatigue  of  Metals: 
The  Corrosion  of  Metals. 

Man  to  Man:    The   Story   of  Industrial  De- 
mocracy.— By  John   Leitch.     Two   hun- 

dred   and   fifty    5    x    7i    pages.      B.    0. 
Forbes   Company,    299   Broadway,   New York.     Price,  $2. 

The  author  directs  the  reader's  attention to   the  condition  of  industrial   unrest  which 
because  of  the  changing  status  of  industry 
itself  and  the  constantly  increasing  cost  of 
living   has   become   more    and    more    in   evi- 

dence for  the  past  decade  and  which  greatly 
intensified    by    the    events   of    the    past    two 
years  imperatively  demands  remedial  action. 
Ten  years  ago  Mr.  Leitch,  himself  a  work- man   in    the   Chicago    stockyards,    realizing 
that    something   must  be  done    to   meet   the 
condition  which  even  then  assumed  an  omi- 

nous aspect,  set  himself  to  study  the  causes 
with  a  view  to  applying  the  remedy. 
He  explains  that  industrial  democracy 

did  not  come  full  fledged  into  being,  but 
was  evolved  through  years  of  experiment 
based  on  the  fundamental  principle  of 
justice  between  employer  and  employee.  Its 
machinery,  which  is  modeled  after  the  leg- 

islative machinery  of  our  federal  Govern- 
ment, provides  the  means  of  communica- 

tion by  which  the  opposed  ends  of  the  in- dustrial organization  may  get  together, 
learn  each  other's  trials  and  limitations  and 
cease  to  be  opposed — to  become  one  single 
unit  working  in  harmony  and  cooperation 
toward  the  definite  end  of  mutual  advance- ment 

Four  chapters  are  devoted  to  the  cita- 
tion of  the  workings  of  the  system  as  in- 

stalled in  industrial  establishments,  vary- 
ing from  velvet  mills  to  iron  foundries,  and 

show  that  in  all  cases  where  it  has  been 
put  into  practice  it  has  had  the  effect  of 
increasing  production  and  profits  while  at 
the  same  time  it  increased  the  financial 
return  to  the  employees,  eliminated  the 
spirit  of  unrest  and  antagonism  and  sub- 

stituted a  feeling  of  mutual  confidence,  re- 

spect  and  good-will. By  no  means  the  least  of  the  virtues 
claimed  for  Industrial  Democracy  is  that 
the  practical  application  of  its  principles 
teaches  the  employee  Americanism,  helps 
him  to  understand  his  relation  to  his  gov- 

ernment, and  in  the  case  of  the  foreign- born  worker  it  discourages  the  tendency  to 
segregation  that  has  become  a  serious  men- 

ace to  peace  and   prosperity. 

American  Association  of  Engineers.  An- 
nual meeting  has  been  scheduled  for  May 

13   at   Chicago. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler,  Detroit,  Mich.,  June  16-19.  1919. 
Secretary,  Calvin  Rice,  29  West  39th  St., 
New  York  City. 
American  Supply  and  Machinery  Manu- 

facturers' Association.  They  will  hold  a 
convention  in  Pittsburgh.  Mar.  14-16.  W. 
G.  Clyde,  general  manager  of  sales  for  the 
Carnegie   Steel   Co.    is   general   chairman. 
American  Society  for  Te.sting  Materials. 

The  22nd  annual  meeting  of  the  society  will 
be  held  at  Atlantic  Citv.  N.  J.  on  June 
24-27,  1919,  with  headquarters  at  the  Hotel 
Traymore.  Alfred  D.  Fllnn,  secretary,  29 
West   39th   St.,   New  York. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock,  Jr.,  secretary.  Room 
41.    166    Devonshire   St.,    Boston,    Mass. 

Engineers'  Club  of  Philadelphia  will 
hold  its  regular  meeting  at  Witherspoon 
Hall,  Tuesday  evening.  April  15,  1919. 
Announcement  has  been  made  of  a  special 
meeting  on  Apr.  23,  at  which  Arthur  J. 
Baldwin,  vice  president  of  the  McGraw- Hill    Co.,    Inc..    will    speak. 

E^igineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K 
Hiles,  secretary,  Oliver  Building,  Pitts- 

burgh,   Penn. 
National  Foreign  Trade  Council.  Annual 

meeting  at  Chicago,  Apr.  24-26.  O.  K. 
Davis,  secretary,  1  Hanover  Square.  New- York. 

National  Machine  Tool  Builders'  Asso- ciation. Spring  convention  to  be  held  at 
Atlantic  City,  N.  J.,  May  12  and  13,  with 
headquarters  at  Hotel  Traymore.  C.  Wood 
Waiter.    Cincinnati,    Ohio,    secretary. 

National  Metal  Trades'  Association  will hold  its  21st  annual  convention  at  the 
Hotel  Astor.  New  York.  Apr.   23   and   24. 

New  England  Foundrymen's  Association. Regular  meeting,  second  Wednesday  of 
each  month.  Exchange  Club.  Boston,  Mass. 
Fred  P.  Stockwell,  205  Broadway,  Cara- 
bridgeport,  Mass. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia,  Penn., Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia,    Penn. 

Providence  Engineering  Society.  Monthly 
meeting  fourth  Wednesday  of  each  month. 
A.  E.  Thornley.  corresponding  secretary, 
P.  O.  Box  796.      Providence,  R.  I. 

Rochester  Society  of  Technical  Drafts- men. Monthly  meeting,  last  Thursday.  O. 
L.  Angevine.  Jr..  secretary,  857  Genesee 
St.,  Rochester,   N.  Y. 

Superintendents'  and  Foremen's  Club  of Cleveland.  Monthly  meeting,  third  Satur- 
day. Philip  Frankel.  secretary.  310  New 

England  Building,  Cleveland,  Ohio. 
Technical  League  of  America.  Regular 

meeting,  second  Friday  of  each  month 
Oscar  S.  Teale,  secretary,  240  Broadway. New  York. 

United  States  Chamber  of  Commerce 
Annual  convention  to  be  held  at  St.  Louis 
Apr.  28,  29  and  30. 

Western  Society  of  Engineers.  Chicago 
111.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  excem 

July  and  August  Edgar  S.  N'etbercut.  soc retary,  1735  Monadnock  B^ock,  Chicago.  III. 
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Orinding   Attachment.    Thread 
Presto  Machine  Works,  124  Pearl  St.,  Brooklyn,  N.  Y. 

"American  Machinist,"  March  13,  1919 

Intended  to  be  attached  to  a  bench  lathe 
and  its  range  on  external  work  is  up  to  G 
in.  outside  diameter  and  on  internal  work 
up  to  4  in.  in  diameter.  Is  ho  arran&ed 
tliat  the  wheel  is  permanently  located  with 
relation  tO  the  center  line  of  the  work  and 
adjustments  for  diameter  and  depth  of  cut 
do  not  disturb  the  original  setting  of  the 
head.  The  wheel  is  dressed  after  being 
adjusted  to  the  helix  angle  and  the  dresser 
can  be  swung  out  of  the  way  when  not  in 
use.  The  spindle  is  mounted  in  a  quill 
provided  with  adjustable  bearings,  the  en- 

tire assembly  of  spindle,  quill  and  bearings 
being  easily  removed  from  the  machine-. The  bearings  are  bronze,  tapered  on  the 
outside  with  a  cylindrical  hole  for  the 
'siilndle.  The  thrust  is  taken  care  of  by 
a  collar  on  the  spindle  which  bears  against 
a   hardened-steel   thrust   washer. 

Dle-FormlnK   Machine 

Anderson  Die  Machine  Co.,  Iranistan  Ave.,  Bridgeport,  Conn. 

"American   Machinist,"  March   13,    1919 

Capacity,  cutter,  ̂   to  ,'„  In.  In  diam- eter :  thlckne.ss  of  dies  worked.  IJ  in. ; 
working  surface  of  table,  8  In.  square : 
height  from  bench  over  all,  12  In.  ;  main 
spindle,  chrome  nickel  steel  hardened  and 
ground  :  main  spindle  bearing,  S.  K.  F. 
radial  ball ;  chuck,  draw  back,  with  maxi- 

mum capacity  of  J  in.  ;  weight  of  bench 
type  with  motor.  85  lb.  ;  weight  of  floor 
type,  with  motor,  290  lb.  ;  regular  equip- 

ment consists  of  machine  equipped  with 
110  or  220  volt  alternating  current.  fiO 
cycle  single  phase  motor,  or  110  or  220 
volt  direct  current  motor  with  flexible 
cord  attachment,  plug  and  switch,  port- 

able tool  rack,  one  set  of  12  cutters, 
pivoted  universal  feed  lever  and  neces- 

sary wrenches. 

Thread-Lead  Testing   Device 
Arrow  Tool  Co..   200  Cannon  St..  Bridgeport.  Conn. 

"American   Macliinist,"   March   13.    1919 

To  use  the  device  the  gage  to 
be  tested  is  placed  on  the  centers 
aiid  tightened.  One  of  the  gaging 
points  is  then  brought  Into  con- 

tact jvith  the  gage,  observation 
being  made  against  a  piece  of 
white  paper  or  other  reflecting 
material  laid  on  the  base.  After 
this  adjustment  is  made  the  slide 
is  clamped,  and  the  measuring 
spindle  of  the  micrometer  head, 
which  has  been  brought  to  some 
predetermined  reading — say  0.100 
in.  is  brought  into  contact  with  the  raised  hub.  and  slide  is  then 
clamped.  The  micrometer  spindle  is  then  turned  back,  the  flnst 
gaging  point  is  withdrawn  and  the  second  one  advanced  to  con- 

tact with  the  thread.  The  gage  under  test  must  nof  be  allowed 
to  rotate  on  the  centers.  If  any  error  exists  it  must  be  met  by 
moving  the  slide  along  the  sl'deway  until  the  second  gaging  point 
is  in  contact.  When  thi;'  is  done  the  variation  from  true  lead  is 
measured  directly  plus  or  minus  with  the  micrometer. 

Tapping  Attachment,  Mnltiple  Spindle 
John  H.  Dorman  &  Son,  1-9  Bcthune  St.,  New  York  City 

"American  Machinist,"  March   13,   1919 

One  of  a  line  of  multlpIe-spindle 
tapping  attachments  made  by  this 
concern.  The  particular  device 
shown  is  for  tapping  six  holes 
at  one  time  in  iS-in.  sheet  steel, 
10-32  taps  being  used.  The  at- 

tachment is  intended  to  be  at- 
tached to  the  ordinary  drilling  ma- 

chine by  means  of  a.  taper  shank 
and  it  is  stated  that  it  will  tap 
from  six  to  eight  pieces  per  min. 
The  case  is  made  of  aluminum  in 
order  to  reduce  the  weight,  and 
the   spindles   are   gear   driven. 

Grinding  Machine,  Vertical   Spindle   Snrface,   No.  10. 
Blanchard  Machine  Co..    64   State  St.,   CambridRe,   Mass. 

"American    Machinist,"   March    20,    1919 
Capacity,  work  up  to  18  in.  in 

diameter  and  6  in.  high  under  a 
new  wheel ;  work  table,  one-piece 
steel  magnetic  chuck,  16  in.  in 
diameter.  Wheel.       10       in.        in 
diameter.  4  in.  deep,  with  rim  1 
in.  thick ;  wheel  speed,  belted  ma- 

chine. 1800  r.p.m..  direct  motor- 
driven  machine,  17  40  r.p.m.  :  four 
chuck  speeds.  10.  17,  29  and  50  r.p. 
m.  ;  feed,  hand  or  power,  with  varia- 

tions in  the  power  feed  from  0.0002 
to  0.004  in.  per  revolution  of  the 
,^!huck,  in  steps  of  0.0002  in.  ;  ca- 

pacity of  water  tank,  52  gal.  ; 
pump,  submerged  centrifugal  ;  floor 
space  of  direct  motor-driven  ma- 

chine, 6  ft.  5  in.  by  4  ft.  2  in.  ;  floor 
space  of  countershaft-driven  ma- 

chine, 6  ft.  10  in.  X  4  ft.  2  in.  ; 
weight  of  direct-driven  machine, 
6000  lb.  ;  weight  of  countershaft- 
driven  machine  and  equipment. 
.5800  lb. 

lirazlng  Machine,  Electric 
Electric  Brazing  and  Welding  Co.,   30  Church  St.,  New  York. 

"American   Machinist,"   March    20,    191!) 

For  brazing  parts  by  applica- 
tion of  heat  through  the  medium 

of  electricity.  The  process  is  not 
In  any  sense  welding,  l>ut  the 
joint  is  secured  by  molten  spel- 

ter in  the  same  manner  as  in 
more  common  forms  of  brazing 
apparatus  without  the  more  or 
less  undesirable  accompanying 
effects  due  to  gas  or  whatever 
heating  medium  is  used.  The 
machine  weighs  approximately 
800  lb.,  is  28  x  38  in.  and  about 
30  in.  in  height.  It  can  be 
adapted  to  any  commercial  sup- 

ply of  alternating  amount  up  to 
440  volts  and  has  a  capactty  of  8 
to  10  kilowatts.  It  is  stated  tliut 
joints  made  by  the  process  are  very  ductile  and  can  be  drawn. 
Joints  can  be  made  with  copper  to  copper  or  steel,  and  with  steel 
to  steel. 

Foot  Warmer  tor  Outdoor  Service 

Westinghouse  Electric  and  Manufacturing  Co.,  East  Pittsburgh, 
Penn. 

"American  Machinist,"  March  20.  lOm 
Intended  for  the  use  of  watch- 

men, gatemen.  or  other  persons 
where  it  is  necessary  for  them 
to  stand  for  long  intervals  of 
time  in  one  position  in  winter 
weather.  The  warmer  is  water- 

proof, and  in  order  to  supply  the 
proper  amount  of  heat  for  mod- 

erately cold,  cold,  or  extremely 
cold  weather,  is  provided  with  a 
three-heat  control.  A  three-heat 
control  snap  switch  is  used  to 
connect  two  equal  circuits  of  100 
watts  each  in  parallel,  thus  using 
200  watts;  100  watts  by  using 
one  circuit  only,  and  50  watts  by  connectine-  the  two  circuits  in 
series.  The  resistance  is  of  the  slotted  ribbon  type  distributed 
uniformly  over  the  entire  svirface,  the  ribbons  being  assembled 
between  two  plates  of  built-up  mica,  0.025  in.  thick,  cemented 
together  to  form  a  unit.  The  heat  is  of  low  temperature  at  all 
times  in  order  to  prevent  the  possibility  of  chilblains.  The  entire 
device  is  14  in.  wide,  20  in.  long,  and  2}  in.  high. 

Glue   Pots,   Electrically-Heated,   Dry-T,Tpe 
Westinghouse  Electric  and  Manufacturing  Co.,  East  Pittsburgh. Penn. 

"American  Machinist,"  March   20.    1919 
The      advantages      claimed      for 

these  pots   over   the   old   wet   type         
with  a  water  bath  are  that  there 
is  no  water  to  evaporate  and 
cause  the  heater  to  burn  out  or 
the  glue  to  burn  ;  the  entire  elim- ination of  the  necessity  for 
the  addition  of  water  to  the 
bath,  and  the  consequent  incon- 

venience and  sloppines:: ;  with  the 
dry  type  it  is  possible  to  use 
a  single-heat  constant  input 
heater,  there  being  no  need  of  having  two  heats,  one  for  high  and 
one  for  running ;  the  dry  glue  pot  is  more  efficient,  as  none  of 
the  energy  is  required  to  heat  the  water  bath  ;  and  the  dry-type 
heater  also  saves  i'me,  as  there  is  *»io  water  bath  to  be  heated. 
Designed  to  take  the  proper  electrical  input  to  maintain  the  glue 
at  the  correct  working  temperature,  wiielher  the  glue  is  I>eing  used 
or  not,  and  there  is  no  danger  of  overheating.  The  time  taken 
to  heat  the  glue  to  working  temperature  is  approximately  15  min- 

utes.     Made  in  three  sizes.  1   pint.  1  quart,  and   4  quarts,  and  the 
I   power  used  being  60,   80,  and   140   watts  respectively. 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG  IRON 
Current 

CINCINNATI 
No.  2  Southern     $30. 35 
Northern  Basic        27.55 
Southern  Ohio  No.  2       28.  55 

NEW  YORK,  Tidewater  delivery 
2X  Virginia  (silicon  2.  25  to  2.  75)        32.  40 
Southern  No.  2  (sUicon  2.  25  to  2. 75)       34. 70 

BIRMINGHAM 
No.  2  Foundry       26. 75 

PHILADELPHIA 

Eastern  Pa.  2X  (silicon  2.25  to  2.75)    31.90* 
Virginia  No.  2    33.  25t 
Basic    29  65* 
Grey  Forge    29  65* 

CHICAGO 
No.  2  Foundry  Local        26.  75 
No.  2  Foundry  Southern       33.00 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley       26. 25 
Basic       25.75 
Bessemer       29. 35 

*  F.o.b.  furnace,     t  Delivered. 

One  Month  Ago 

$34  60 
31.80 

32  80 

36   15 

39.95 

31.00 

36  15* 

38. lot 

33.90* 
33,90* 
31.00 

37.25 

31  00 
30  00 

33.60 

STEEL  SHAPES — The  following  base  prices  per  1 00  lb.  are  for  structural 

shapes  3  in.  by  i  in.  and  larger,  and  plates  i  in.  and  heavier,  from  jobbers'  ware- 
houses at  the  cities  named: 

,                .   New  York   ■     .—  Cleveland  — .  ^-  Chicago  — . 
One       One                      One  One 

Current  Month    Year    Current    Year  Current     Year 
Ago       Ago                       Ago  Ago 

Structural  shapes     $3.47     $4.07     $4.20     $3.37     $4  04  $3.47       $4.20 
Soft  steel  bars        3.37       3  97       4.10       3.27      4.04  3.37        4.10 
Soft  steel  bar  shapes..     3.37       3.97      4.10      3  27      4.14  3.37         4.10 
Soft  steel  bands        4  07       4  57       
Plates,  1  to  1  in.  thick     3  67       4  27       4.45       3  57      4  39  3.67        4.45 

*  For  ̂ in,  plates  the  extra  is  30c,  per  1 00  lb. 

BAH    IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows: 
Current  One  Year  Ago 

Pittsburgh,  mill    $3.50 
Warehouse.  New  York     $4.17  4  70 
Warehouse,  Cleveland        3.22  3  985 

Warehouse,  Chicago        3  37  4   lO' 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per  pound  from 

jobbers'  warehouse  at  the  cities  named: 

.   New  York         Cleveland   —Chicago — 

5^*73      L-*i     2  o  o    c- S  o     t*i       oi  a  o     i.-*^    «  fe  o 
SSo    OS    oS<;  o><<    o£     o>-<:    o  £  o>*< 

*No.  28black        4.35    ,5.62     6.22     6.45     5.27     6.385  5  37  6  45 
•No.26black       4.25     5.52     6.12     6.35     5.17     6  285  5  27  6  35 
•Nos.  22  and  24  black..      4.20     5.47     6  07     6  30     5.12     6  235  5  22  6  30 
Nos.  18  and  20  black. .      4  15     5.42     6.02     6.25     5.07     6   185  5  17  6  25 
No.  16  blue  annealed...      3.75     4.77     5.37     5.65     4.67     5  585  4  77  5  65 
No.  14  blue  annealed.  .      3.65     4.67     5.27     5  55     4.57     5  485  4  67  5  55 
No.  10  blue  annealed.        3.55     4.57     5.17     5  45     4  47     5  385  4  57  5  45 

*No.  28  galvanized        5.70     7.42     7  57     7  70     6.62     7  635  6  72  7  70 
•No.  26  galvanized        5.40     7.12     7.27     7  40     6.32     7  335  6  42  7  40 
No.  24  galvanized        5.25     6.97     7   12     7  25     6.17     7   185  6  27  7  25 

•  For  painted  corrugated  sheets  add  30o.  per  100  lb.  for  25  to  28  gage;   25c.  for 
19to  24  gages;  for  galvanized  corrugated  sheets  add  15c.,  all  gages. 

COLD  DRAWN  STEEL  SHAFTING— From  warchou.se  to  consumers 
requiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  the 
following  discounts  hold: 

Current  One  Year  Ago 

New  York       List  List  plus  10% 
CjeveUnd           5%  off  List  plus  IO<"r 
Ch"'**"           2%  off  List  plus  10% 

DRILL  ROD— Discounts  from  list  price  are  as  follows  at  the  places  named: Extra  Standard 

New  York    35  %  40  *r 
Cleveland    ijw,  Anm 

SWEDISH  (NORWAY)  IRON-The  average  price  per  100  lb.,  in  ton lots  is: 

Current  One  Year  Ago 

PT'tl       $25.50-30  $15  00 
^'J^         20.00  15.00 '..nicago    16  50  15  00 

In  coils  an  advance  of  50c.  usually  is  charged 
Domestic  iron  (Swedish  analysis)  is  selling  at  1 5c  per  lb 

WELDING  MATERIAL   (SWEDISH)-P™e8  are  as  follows  in  cents per  pound  f.o.b.  New  York,  in  1 00  lb.  lots  and  over: 

Welding  Wire  Cast-Iron  Welding  Rods 

No.  12   

A,  No.  Hand  A No.  18   
No.  20   

25  50  to  33.00 

Donie.stip  20c.  for  ̂ ,  I  5c.  for  J  to  A- 

Abyl2in.  long    14.00 
i  by  19  in.  long    12.00 
i  by  I9in.  long    10.00 
J  by  21  in.  long    10.00 

.Special  Welding  Wire,  Coated 

i    33.00 
A    30.00 
A      38.00 

MISCELLANEOUS   STEEL— The    following  quotations    il pound  are  from  warehouse  at  the  places  named: 
New  York  Cleveland 
Current  Current 

Opcnhearth  spring  steel  (heavy)        7.50  8.00 
Spring  steel  (light)      10.00  11.25 
Coppered  bcssemer  rods        8.00  8.00 
Hoop  steel        4.07  4.75 
Cold-rolled  strip  steel        8.02  8.25 
Floor  plates        5.67  6.00 

PIPE — The  following  discounts  are  for  carload  Iota  f.o.b.  Pittsburgh:  basing 

card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.  M.  Byer's  Co.  for  iron,  both 
dated  Mar.  21,  1919, 

BUTT  WELD 

ents  per 

Chicago 

Current 

8  00 II   75 

7.07 4.07 
8   10 
5.92 

Inches 

i.  J,  and!.,. 

i  to  i. '..'...'. 

Steel Black 

50i% 
545% 
57!% Iron 

Black 

39J% 

2;      50i% 2ito6      53i% 

Galvanized  Inches 

24%  itoli   

40% 

44% 

LAP  WELD 

35%  2      32J% 
41%  2{to6     34!% 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

i.iandi      46!%  29%  -J  to  U     39i% 

i-      •■,      5I!%  39% ito  li      55!%  43% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2,    ••■■      48i%  37%  2      33!% 
2fto4      5U%  40%  21to4      35!% 
■tito6....      50i%  39%  4}to6      34!% 

Stock  discounts  in  cities  named  are  as  follows: 

—New  York—     —Cleveland- 
Gal-  Gal- 

Black   vanized  Black   vanized 

47%       31%     46!%      31    % 27%     42!%      27!  % 

Galvanised 

23!% 

18!  % 

211% 

24!% 

20!% 23!  % 

22!% 

42? 

J  to  3  in.  steel  butt  welded 
3!  to  6  in.  steel  lap  welded. 

Malleable  fittings.    Class  B  and  C,  from  New  York  stock  sell  at  list  -H21%. Cast  iron,  standard  sizes,  10%  off. 

. —  Chicago  — . 

Gal- 

Black       vanized 

57!%       44% 
53!%       41% 

METALS 

MISCELLANEOUS  METALS— Present  and  past  New  York  quotations in  ccnt.s  per  pound,  in  carload  lots: 

Cur-                      One  One    Year 
rent  Month  Ago  Ago 

Copper,  electrolytic        15.375                  17  00  23  50 
Tin  m  5-ton  lots        72.50                   72  50  85  00 
•f^Z         5.20  5  10  7  75 ^peUet         6.52J  6  85  775 

ST.  LOUIS 

J-saiJ         4.95  4  80*  7  10 
Spelter         6  17!  6  50  7  75 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  ton  or 

more:  
*^   ̂   f ■   New  York   .     —Cleveland—         —Chicago  — 

0£      o<<     CX      Oz      c:-<     o£     o>-< 
Copper  sheets,  base..  22  50  24  5(^27  3150-33  24.50  32  50  26.00  36  00 
Copper  wire  (carload 

tots)     .      .  23.00  25  00-28  32  00  23.00  28  50  22  00  33.50 
Brasssheets    18  75  23  75-28  30.75  25  00  32  00  21   50  33  50 
Brass  pipe  28  00  34  00-37  36  50  33.00  38  00  3100  38  00 Solder  (half  and  halO 

(caselots>  46  50  38  00-41  62  00  4150  48.50  39  00  40  00 

Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  01.  and  heavier, 
add  Ic^;  polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under-  over 20 in.,  2c. 

BRASS  RODS— The  following  quotations  are  for  large  lots,  mill.  100  lb.  and 
over,  warehouse:  25%  to  be  added  to  mill  prices  for  extras;  50%  to  be  added  to 
warehouse  price  for  extras: 

Current  One  Year  .\go 

^ill  „    ,        $18.00  $25.25 
Ceveland          24.00  30  00 
Chicago          24.00  35  00 
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VIII. A  CCORDING  to  common 

l\  usage,  the  term  "au- 
JL  a.  togenous  welding"  is 
eroneously  applied  only  to 
hot  gas  flame  fusion  welds. 
The  gas  combinations  used 
for  the  production  of  the  hot 
flame  for  welding  or  cutting 
are  oxy-acetylene,  oxy-hy- 
drogen,  oxy-thermalene  or 
any  combination  that  will 
produce  sufficient  heat,  and 
is   applied   by   means  of   a 
torch    or    blow-pipe.      The        -       
welds    so    produced    are 
strictly  fusion  welds,  as  no  pressure  or  hammering 
is  employed  to  effect  the  union.  The  word  "auto- 

genous" means  "self-produced"  or  "self-generated," 
that  is,  joined  with  the  same  metal,  and  as  such 
applies  equally  to  hot  gas  flame,  electric  arc  or  thermit 
welds,  although  as  just  stated,  the  present  custom  is  to 
apply  the  term  generally  to  hot  gas  flame  welds.  How- 

ever, owing  to  the  wide  field  that  the  term  "autogenous" 
really  covers,  and  to  the  looseness  with  which  it  is 

often  applied,  we  prefer  to  use  the  term  "gas  torch"  in 
connection  with  welding  and  cutting  by  means  of  the 
hot  gas  flame. 

While  the  use  of  a  blow-pipe  or  torch  in  some  form 
was  known  to  the  ancients,  the  high  temperature  gas 
flame  is  a  development  of  the  last  quarter  of  a  century. 
The  more  commonly  knovra  gas  combination  is  oxy- 
acetylene.  Acetlyene  (C,H,)  was  discovered  by  Edmund 
Davy  in  1836,  but  it  remained  only  a  laboratory  gas 
until  T.  L.  Willson  of  North  Carolina,  and  H.  Moisson, 
the  Frenchman,  developed  commercial  methods  of  pro- 

History  and  Uses  of  the  Gas 
Torch 

This  the  first  of  the  articles  dealing  with  the  use 
of  the  gas  torch  for  welding  and  cutting.  While 
the  fields  of  the  gas  torch  and  thermit  welding 
overlap  in  some  places,  in  general,  their  limita- 

tions are  pretty  well  defined.  These  limitations 
will  be  brought  out  clearly  as  the  series  unfolds. 
The  present  series  dealing  with  gas  torch  work, 
is  planned  to  cover  the  subject  more  compre- 

hensively from  the  standpoint  of  the  actual  user, 
than   anything  that  has  ever  been   published. 

ducing  calcium  carbide 

(CaC,)  in  large  quantities 
in  1891-92.  In  1895  Le 

Chatelier  read  a  paper  be- 
fore the  Paris  Academy 

of  Sciences  in  which  he 

stated  that:  "acetylene 
burned  with  an  equal  vol- 

ume of  oxygen  gives  a 
temperature  which  is  1000 
deg.  C.  (1800  deg.  F.) 

higher  than  the  oxy-hydro- 
gen  flame.  The  products 

   of  the  combustion  are  car- 
bon monoxide  and  hydrogen, 

which  are  reducing  agents."  Further  along  he  said: 
"this  double  property  makes  the  use  of  acetylene  in 
blow-pipes  of  very  great  value  for  the  production  of 
high  temperatures  in  the  laboratory."  This  statement 
of  Le  Chatelier  is  especially  noteworthy,  since  he  set 
the  ratio  of  the  gases  at  equal  volumes,  and  not  at  the 
theoretical  proportion  of  2i  volumes  of  oxygen  to  1  of 
acetylene. 

The  application  of  the  oxy-acetylene  gas  torch  to 
metallic  welding  dates  experimentally  from  1901,  and 
industrially  from  1903.  Edmond  Fouche,  of  Paris,  who 
did  considerable  experimenting  in  conjunction  with 
Picard,  is  generally  credited  with  having  devised  the 
first  really  practical  and  safe  torch.  In  February  1904 
Fouche  sent  two  of  his  torches  to  Eugene  Bournonville, 
of  New  York,  with  which  the  latter  repaired  a  machine 
that  was  still  in  use  years  later.  The  Fouche  and  Picard 
torch  first  developed,  used  both  oxygen  and  acetylene 
under  high  pressure.  There  proved  to  be  serious  objec- 

tions to  this,  and  Fouche  next  produced  the  low  pressure 



676 AMERICAN     MACHINIST Vol.  50,  No.  15 

or  injector  type  of  torch  which  employed  only  the  oxygen 
under  high  pressure.  Following  these  was  the  Gauthier- 
Ely  positive  pressure  or  medium-pressure  type  which 
used  both  gases  under  moderate  and  independent  pres- 

sures. This  type  was  later  brought  to  the  United  States 
by  Augustine  Davis  and  Eugene  Bournonville  in  1906. 
During  this  year  Bournonville  designed  the  first  acety- 

lene pressure  generator  produced  in  connection  with  the 
oxy-acetylene  process. 

In  1905  and  1906  considerable  welding  work  was  done 
but  the  process  was  handicapped  by  the  inadequacy 
and  poor  quality  of  the  oxygen  then  obtainable,  and 
also  by  the  imperfect  knowledge  and  technique  neces- 

sary to  good  work.  In  1902,  Carl  Linde  patented  in 
England  a  process  for  liquefying  air  and  producing 
oxygen  and  nitrogen.  In  1906  a  plant  for  the  produc- 

tion of  oxygen  by  the  Linde  process  was  established  in 
Buffalo,  N.  Y.  From  that  time  on,  oxygen  plants  of 
various  kinds  have  constantly  increased  in  number  and 
the  commercial  production  of  oxygen  of  good  quality  has 
been  a  great  factor  in  the  development  of  gas  torch 
welding. 

At  first,  operations  were  limited  to  the  simplest  re- 
pair work  on  iron  or  steel.  As  the  apparatus  was  im- 

proved and  the  efficiency  of  the  welders  increased,  the 
field  widened.  New  uses  have  been  found  for  the  pro- 

cess and  the  range  of  metals  coming  within  its  scope 
has  steadily  expanded.  It  has  its  limitations,  however, 
which  will  be  pointed  out  elsewhere. 

Used  for  Both  Welding  and  Cutting 

In  addition  to  welding,  the  oxy-acetylene  flame,  as 
well  as  a  number  of  others,  is  applicable  to  cutting.  In 
fact  so  closely  allied  are  welding  and  cutting  in  this 
field,  that  an  operator  is  usually  called  upon  to  do 

both  many  times  in  a  day's  work.  Cutting  by  means  of 
an  oxygen  jet  was  first  made  commercially  possible  by 
Jottrand  who  took  out  his  basic  patent  in  1905. 

Aside  from  the  manual  operation  of  welding  or  cut- 
ting torches,  a  large  number  of  machines  have  been  de- 

signed. These  range  from  simple  wheel  or  radius  at- 
tachments for  the  torch  itself,  to  huge  automatic  pipe 

making  machines  or  others  of  a  complicated  nature. 

The  oxy-acetylene  flame  consists  of  two  parts,  a  small 
inner  luminous  "cone"  which  is  bluish  white  in  color, 
and  a  larger  enveloping  non-luminous  flame.  The 
temperature  at  the  apex  of  the  cone  is  estimated  to  be 
about  6300  deg.  F.  This  heat  is  not  surpassed  by  any 
burning  gas  with  the  possible  exception  of  thermalene, 
for  which  6500  deg.  F.  is  claimed. 

For  welding  purposes  the  high  efficiency  of  acetylene 
is  due  to  its  high  carbon  content  and  to  the  fact  that 
it  is  endothermic,  that  is  to  say,  heat-absorbing  in  its 
formation.  Energy  stored  up  in  formation  is  given  off 
again  in  the  form  of  heat  by  the  acetylene  upon  disso- 

ciation. It  is  calculated  that  of  1475  heat  units  in  a 
cubic  foot,  227  are  due  to  the  mere  breaking  up  of  the 
gas.  While  theoretically  two  and  one  half  volumes  of 
oxygen  are  needed  to  completely  burn  one  volume  of 
acetylene,  the  ratio  in  which  the  gases  are  employed  in 
practice  is  about  one  volume  of  oxygen  to  one  volume 
of  acetylene.  The  flame  yielded  by  such  a  mixture  is 

the  correct  one,  or  the  so-called  "neutral"  flame.  By 
increasing  or  decreasing  the  proportion  of  oxygen, 
flames  known  as  either  oxidizing  or  reducing  may  be 
obtained,  the  appearance  of  the  cone  changing  as  the 
proportions  are  modified. 

While  the  use  of  oxy-acetylene  for  welding  is  more 

commonly  known  than  any  other  combination,  there 
are  several  gases,  which  when  mixed  with  oxygen,  will 
produce  more  or  less  satisfactory  welds.  Some  of  them 
are  to  be  preferred  to  acetylene  for  certain  cutting  pur- 

poses. The  better  known  gases  are  described  as  fol- 
lows, it  being  understood  that  they  are  to  be  used  with 

oxygen. 
Hydrogen  gas  is  a  chemical  element  which  exists  in 

nature  in  great  quantities  in  various  chemical  combina- 
tions. The  most  common  is  its  union  with  oxygen  to 

form  water  (H,0).  As  a  consequence,  water  is  used  as  a 
basis  for  making  both  oxygen  and  hydrogen.  Oxy-hy- 
drogen  welding  was  the  first  gas  torch  welding  system 
employed,  and  it  was  used  quite  extensively  until  the  in- 

troduction of  the  more  advantageous  system  of  welding 
with  oxy-acetylene.  While  hydrogen  may  be  manufac- 

tured on  the  premises,  it  is  also  handled  commercially 
in  steel  cylinders.  In  using  this  flame  for  welding 
there  is  an  existing  danger  that  the  oxygen  may  unite 
with  the  metal  causing  it  to  be  overheated  or  burnt. 
To  prevent  the  burning  of  the  metal,  it  becomes  neces- 

sary to  use  a  supercharge  of  hydrogen  so  that  oxygen 
liberated  within  the  flame  will  combine  with  the  free 

hydrogen  instead  of  with  the  metal.  This,  however,  in- 
creases the  size  and  decreases  the  temperature  of  the 

flame.  The  temperature  of  the  oxy-hydrogen  flame  ac- 
cording to  Kautny,  can  never  go  higher  than  the  dis- 

sociation temperature  of  water,  which  is  estimated  at 
2000  deg.  C  (3632  F.).  For  welding  thin  metal  sheets 
hydrogen  is  practical  on  account  of  its  comparatively 
low  heat.  The  quality  of  the  weld,  however,  decreases 
as  the  thickness  of  the  metal  increases.  While  the- 

oretically only  two  volumes  of  hydrogen  are  required 
to  one  of  oxygen,  in  actual  practice  when  employing 

an  oxy-hydrogen  torch,  it  is  necessary  to  use  four  or 
five  volumes  of  hydrogen  to  one  of  oxygen  in  order  to 
insure  a  non-oxidizing  flame.  This  in  itself  is  a 
wasteful  process,  since  the  maximum  heat  obtained  is 
limited  to  the  amount  produced  by  combining  two 

volumes  of  hydrogen  to  one  of  oxygen.  For  heavy  cut- 
ting it  is  preferred  to  acetylene  on  account  of  its  longer 

flame.  It  is  also  used  extensively  for  lead  burning,  pre- 
heating, soldering,  brazing,  annealing,  special  forging 

or  rivet  heating  and  a  number  of  other  things. 

Thermalene  is  one  of  the  latest  gases  to  be  pro- 

duced. It  is  the  discovery  of  Linus  Wolf,  r'urich, Switzerland,  and  it  is  handled  in  this  country  by  the 

Thermalene  Co.,  Chicago  Heights,  111.  It  is  a  combina- 
tion produced  by  the  decomposition  of  calcium  carbide 

and  hydrocarbon  oils,  the  heat  generated  by  the  carbide 
being  used  to  vaporize  the  oil.  It  is  used  for  either 
welding  or  cutting. 

Blaugas  is  a  liquid  under  pressure.  It  is  the  dis- 
covery of  Herman  Blau  and  it  is  made  from  gas  oil, 

a  product  of  the  oil  refineries.  It  probably  has  the 
lowest  explosive  range  of  any  gas  used  for  illuminating 
purposes,  the  range  being  about  4%  while  that  of  coal 
gas  is  about  13%.  Like  coal  gas  however,  it  is  little 
used  for  welding,  though  sometimes  used  for  cutting. 
Blaugas  is  marketed  in  steel  cylinders  having  the 
equivalent  of  1300  cu.ft.  of  city  gas,  by  the  American 
Blaugas  Corp.,  New  York.  Its  largest  field  is  for 
cooking  and  lighting  purposes  where  coal  gas  is  not 
readily  obtainable.  Owing  to  its  portability  it  may  be 
used  to  advantage  for  preheating  work. 

Drigas  is  a  light  oil  gas,  which  is  a  vapor  under 
pressure.  It  is  sold  in  steel  cyclinders  of  about  150 
cu.ft.  by  the   same  concern   handling  blaugas.     It   is 
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especially  good  in  combination  with  oxygen  for  cutting 
metal  from  1  to  12  in.  thick,  and  is  also  considerably 
used  for  preheating.  Its  explosive  range  is  about 

i  that  of  coal  gas,  and  it  is  non-poisonous  and  non- 
asphyxiating. 

Illuminating  Gas  (coal  gas  or  water  gas)  can  only 
be  used  for  welding  very  thin  pieces  owing  to  the  low 
temperature  of  the  flam.e.  It  may  however,  be  used  for 
preheating  or  cutting. 

Benzine  or  Benzol  Vapors  have  the  same  properties, 

approximately,  as  blaugas.  The  temperature  is  a  little 
higher  than  that  of  illuminating  gas,  but  much  lower 

than  acetylene.  It  is  only  used  for  welding  under  spe- 
cial circumstances. 

While  a  number  of  gases,  which  are  used  with  oxy- 
gen, have  been  mentioned,  only  the  production  aid  use 

of  hydrogen,  acetylene  and  thermalene  will  be  described, 

along  v,'ith  that  of  oxygen. 

Explosive  Limits  of  Welding  Gases 

In  order  to  be  explosive,  a  combustible  gas  or  vapor 
must  be  mixed  with  a  certain  amount  of  oxygen  or  air, 

the  proportions  of  the  mixture  ranging  between  certain 
limits  depending  on  the  character  of  the  fuel.  Any 
figures  showing  these  explosive  limits  of  the  gases  can 
only  be  approximate  at  best,  since  so  many  things  enter 
into  the  calculations,  such  as  the  purity  of  the  gas, 
means  of  ignition,  temperature,  pressure,  and  so  on. 
In  general,  the  mixture  that  has  just  enough  oxygen  for 

complete  combustion  of  the  fuel  gives  the  highest  pres- 
sures and  temperatures,  and  very  nearly  the  highest 

speed  of  ignition.  If  the  proportion  of  oxygen  (air)  is 

increased  beyond,  or  deci-eased  from,  the  theoretical 
proportion,  the  maximum  pressures  and  temperatures 
are  lowered  and  the  speed  of  ignition  decreases  until 
at  certain  upper  and  lower  limits  the  mixture  ceases  to 
be  explosive,  and  only  slow  combustion  can  occur. 

The  figures  here  given  are  believed  to  be  a  fair  aver- 
age of  those  given  by  the  various  authorities.  The  ex- 

plosion is  supposed  to  be  caused  by  an  electric  spark, 
at  atmospheric  pressure  and  a  temperature  of  about 
65  deg.  F. 

Acetyu:ne — 3  per  cent,  gas  plus  97  per  cent,  air  to  55 
per  cent,  gas  plus  45  per  cent,  air,  or  a  range  of  52  per  cent, 
(one  writer  says  73  per  cent,  gas  plus  27  per  cent,  air.) 
Blaugas — 4  per  cent,  gas  plus  96  per  cent,  air  to  8  per 

cent,  gas  plus  92  per  cent,  air,  or  a  range  of  4  per  cent.     , 
Coal  Gas — 6.5  per  cent,  gas  plus  93.5  per  cent,  to  19.5 

per  cent,  gas  plus  80.5  per  cent,  air,  or  a  range  of  13  per 
cent. 

Drigas — 4  per  cent,  gas  plus  96  per  cent,  air  to  8  per 
cent,  gas  plus  92  per  cent,  air,  or  a  range  of  4  per  cent. 

Hydrogen — 10  per  cent,  gas  plus  90  per  cent,  air  to  66 
per  cent,  gas  plus  34  per  cent,  air,  or  a  range  of  56  per 
cent,  (one  writer  says  6  per  cent,  plus  94  per  cent,  to  72 
per  cent,  plus  28  per  cent.) 
Thermalene — 12  per  cent,  gas  plus  88  per  cent,  air  to 

30  per  cent,  gas  plus  70  per  cent,  air,  or  a  range  of  18  per 
cent. 

The  ignition  temperatures  of  some  of  the  gases,  at 
atmospheric  pressure  are:  Acetylene,  760  to  820  deg. 

F.;  city  gas,  1100  deg.  F.;  hydrogen,  1075  to  1100 
deg.  F. 

According  to  McCormack,  the  cu.ft.  per  pound  of 
gases  was  calculated  for  the  specific  gravity  and  found 

to  be:  Acetylene,  14.8  cu.ft.;  coal  gas,  24.3  cu.ft.;  hy- 
drogen, 192.4  cu.ft. ;  thermalene,  13.97  cu.ft. 

The  Field  of  Gas  Torch  Welding  and  Cutting 

In  a  general  way,  the  field  of  the  gas  torch  welding 
and  cutting  may  be  outlined  as  follows,  though  some  of 
the  applications  enumerated  are  more  advantageously 

done  by  other  methods.  This  is  especially  true  with 
reference  to  the  welding  of  heavy  sections  which  should, 
as  a  rule,  be  done  with  thermit. 

Aeroplane  Construction. — Welding  water  jackets  to 
cylinder,  valve  cages  to  cylinder,  of  manifolds  (intake,  ex- 

haust, and  cooling) ,  flanges  to  the  manifold  connections, 
spark  plug  thimbles,  tubular  sections  for  frame,  splice 
plates,  sockets  to  frames,  aluminum  crank  cases,  water  tank. 

Automobile  Industry. — Welding  rear  axle  housings,  de- 
fective gears  and  pinions,  manifolds,  shafts,  steering  posts, 

automobile  bodies  (aluminum  and  steel),  tubing  used  in 
wind  shields,  etc.,  crank  cases,  transmission  cases,  wheels 
which  are  made  of  stamped-out  parts,  mufflers,  valve  stems 
to  valves,  rims,  repairing  crank  shafts,  frames,  extending 
frame  to  make  a  truck  out  of  a  car. 

Copper  Plate. — Welding  manifolds,  flats,  kettles,  vats, 
tanks,  copper,  stills,  and  chemical  ware. 

Electric  Railway. — Welding  of  bonds,  worn  boxes,  mo- 
tor housings,  building  in  teeth  of  defective  pinions  and 

gears,  reclaiming  of  broken  trucks,  welding  air  receivers  on 
air-brake  system,  steel  trolley  wires,  side  frames. 

Forge  Shop. — Welding  ornamental  iron,  complicated  parts. 
Foundries. — Steel  foundry:  Welding  up  of  blowholes, 

porous  spots,  blocks,  cutting  of  risers,  gates  and  heads; 
welding  moldings  which  are  cast  in  parts.  Cast  iron  foun- 

dry: Reclaiming  castings. 
Le:ad  Burning. — Burning  of  connectors  on  storage  bat- 

teries, battery  repairs,  lead  linings  in  vats,  tanks,  etc., 
lead-pipe  joints. 

Piping  and  Gas  Main  Work. — Welding  of  steam,  air,  gas, 
oil,  and  water  lines,  welding  for  high  pressure  gas  distribu- 

tion, ammonia  systems.  Fittings,  such  as  T's,  Y's,  S's, 
crosses,  which  are  cut  and  welded  on  the  job,  meter  connec- 

tions for  houses,  traps,  drip  pots. 

Plate  Welding. — Ammonia  receivers,  generators,  air  re- 
ceivers, tanks  for  oil,  vacuum  driers,  digesters,  vats,  steam 

driers,  tanks  of  all  kinds  which  are  to  be  subjected  to  heat 
and  pressure,  plate  assembly  work  for  gas  manufacture 
by-products,  recovery  work,  stills. 
Power  Plant  Maintenance. — Building  up  worn  or 

broken  parts,  welding  of  cylinders,  pistons,  valve  chests, 
etc.  Welding  of  steam  lines,  of  pump  castings  broken  in 
service.     Repairing  of  flywheels. 

Railroad  Repair. — Firebox  repairs  (including  patches), 
replacing  side  sheets,  welding  in  flues,  cutting  off  rails, 
mud  rings,  welding  cracked  steam  chest,  valves,  cross- 
heads,  cylinders,  building  up  worn  pins,  cutting  out  links, 
irregular  shapes  of  steel,  filling  worn  spots  on  wheels, 
welding  spokes,  cutting  and  welding  up  locomotive  frames. 
Welding  together  parts  of  car  seats,  chair  and  window 
frames.  Reclaiming  bolsters,  couplings,  slotting  forged 
engine  rods;  building  up  frogs  and  diamond  crossings, 
scrappings,  building  steel  cars. 

Rolling  Mill. — General  repair  of  engines,  rolls,  hot  beds, 
plates,  furnace  equipment,  fabricating  open-hearth  water 
jacket  doors,  reclaiming  copper  tuyeres,  cutting  up  lost 
heats,  cutting  up  "kindling"  or  scrap,  bar  stock  billets, 

plates. 
Sheet  Metal. — Manufacture  of  metallic  furniture,  steel 

barrels,  transformer  cases,  range  boilers,  kitchen  utensils, 
light  air  tanks,  tubing,  oil  storage  tanks. 

Shipyards. — Cutting  of  plates,  channels,  special  sections, 
welding  and  reclaiming  of  broken  parts  of  machinery  and 
propellers,  patching  of  hulls,  stringers,  building  up  of  worn 
chocks. 
Small  Arms  Manufacture. — Reclaiming  component 

parts,  spot  hardening  of  different  parts. 
Structural  Steel. — Cutting  as  applied  to  coping,  splic- 

ing and  fitting  rails,  channels,  I  beams  and  other  shapes. 
Cutting  holes  for  rivets,  welding  up  misdrilled  holes,  cutting 
of  all  kinds  of  gusset  splice  plates,  cutting  wrecking, 
welding  structural  parts  where  riveting  is  not  possible. 

The  Production  of  Welding  Gases 

Oxygen  is  a  gas  which  constitutes  about  23%  by 
weight  and  21  %  by  volume  of  the  air  we  breathe,  most 
of  the  other  percentage  being  nitrogen,  a  gas  which  does 
not  support  combustion.  Oxygen  itself  will  not  burn, 
but  it  is  the  greatest  supporter  of  combustion  known. 
It  was  probably  discovered  by  Stephen  Hales  in  1727, 
though  Priestly  was  the  first  to  publish  a  description  of 

it  in  1774.  The  name  "oxygen"  was  later  applied  to  the 
gas  by  Lavoisier.     Pure  oxygen  is  colorless,  odorless 
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and  tasteless.  For  welding  work  it  is  important  that 

the  oxj'gen  used  be  as  pure  as  it  is  commercially  possible 
to  obtain  it.  The  impurities  which  decrease  its 
efficiency  are  usually  hydrogen  and  nitrogen. 

There  are  three  ways  to  produce  oxygen  commer- 
cially; by  means  of  liquid  air,  by  chemicals  and  by  the 

electrolytic  process.  When  oxygen  is  made  by  the  liquid 
air  process,  there  is  a  certain  amount  of  nitrogen  pres- 

ent. In  the  chemical  methods,  a  number  of  impurities 
may  cause  trouble.  By  the  electrolytic  process,  the 
impurity  is  hydrogen. 

Oxygen  by  the  Liquid  Air  Process 

As  a  general  rule,  taking  everything  into  considera- 
tion, it  is  far  better  for  the  average  or  small  user  to 

buy  his  oxygen  from  a  reliable  concern  and  not  try  to 
manufacture  it  himself.  The  oldest  concern  in  this 
country  making  oxygen  by  the  liquid  air  process,  is 
the  Linde  Air  Products  Co.,  with  offices  in  New  York 
City.  Their  cylinders  are  regularly  furnished  in  two 
sizes  of  100  and  200  cu.ft.  capacity  respectively.  They 
are  charged  to  a  pressure  of  1800  lb.  at  a  temperature 
of  70  deg.  F.     Customers  are  furnished  cylinders  free 

PIG. 86.      THE    BUCKEYE    CHEMICAL    OXYGEN 
GENERATING  SET 

and  pay  only  for  the  oxygen.  Empty  loaned  cylinders 
are  exchangeable  for  filled  ones  at  stations  in  practically 
every  city  of  fair  size  in  the  country.  A  50  ft.  size  of 
cylinder  is  obtainable  for  those  whose  requirements 
are  very  limited.  A  number  of  other  concerns  supply 
electrolytic  oxygen  for  the  market,  the  100  cu.ft.  cylin- 

ders being  about  8  J  in.  in  diameter  and  48  in.  high, 
weighing  approximately  122  lb.  when  filled.  The  aver- 

age purity  of  oxygen  in  cylinders  is  about  99%. 
Since  the  production  of  oxygen  by  the  liquid  air 

process  is  only  applicable  to  large  installations  any  de- 
tailed description  of  the  method  would  be  out  of  place 

here.  It  is  sufficient  to  say  that  in  general,  the  process 
consists  of  first  reducing  the  air  to  liquid  form  by  means 
of  the  combined  action  of  high  compression  and  low 
temperature,  and  then  separating  the  oxygen  and  nitro- 

gen of  which  it  is  composed,  by  taking  advantage  of 
the  different  boiling  points  of  the  two.     Under  atmo- 
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FIG.  87.  BUCKEYE  OXYGEN  GENERATOR  MOUNTED  ON  A 
TRUCK 

spheric  pressure  the  boiling  point  of  very  pure  liquid 
oxygen  is  —182.7  deg.  C.  (—296.9  deg.  F.)  and  of 
very  pure  nitrogen — 195.5  deg.  C.  ( — 319.9  deg.  F.) 
This  means  a  difference  in  the  boiling  points  of  12.8 
deg.  C,  or  23  deg.  F.  These  respective  boiling  points 
will,  of  course,  vary  under  different  pressures,  and 
various  degrees  of  purity,  but  the  difference  between 
the  two  is  sufficient  to  allow  of  the  nitrogen  being  vapor- 

ized in  suitable  apparatus  and  carried  away  before  the 
oxygen  vaporizes. 
Where  circumstances  make  the  chemical  production 

of  oxygen  advisable,  the  chlorate  of  potash  method  is 
probably  the  most  satisfactory  at  the  present  time.  In 

this  process  chlorate  of  potash  (KCIO^)  and  man- 
ganese dioxide  (MnO.)  are  mixed  together  in  the  pro- 
portion of  100  to  13  parts  (about  8  to  1).  This  mixture 

is  placed  in  a  retort  filled  as  full  as  possible  to  exclude 
air.  The  retort  is  then  heated  and  the  oxygen  is  driven 
off.  As  the  oxygen  gas  passes  off  from  the  retort  it  is 
conveyed  through  a  cylinder  or  vessel  containing  sodium 
hydroxide  (NaOH)  which  removes  most  of  the  impur- 

ities. The  oxygen  is  then  piped  to  a  gasometer  from 
which  it  may  be  used  direct  or  pumped  into  cylinders. 
A  pound  of  the  mixture  is  said  to  produce  about  4  or 
4J  cu.ft.  of  oxygen.  The  manganese  dioxide  is  simply 
used  to  retard  the  release  of  the  oxygen,  which  other- 

wise would  be  too  rapid. 

An  oxygen  generator  working  on  the  general  prin- 
ciples just  outlined,  is  made  by  the  Macleod  Co.,  Cin- 

cinnati, Ohio.  This  firm  makes  both  a  stationary  and 
a  portable  type.  A  stationary  tjiDe  is  shown  in  Fig. 
86  and  a  portable  one  in  Fig.  87.  The  generator,  which 
consists  of  a  furnace  with  retort,  a  scrubber  for  hold- 4 
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ing  the  purifying  solution,  and  a  receiver  for  the  gas,  is 
quite  convenient  for  small  shops  or  garages  where  a 
limited  amount  of  oxygen  is  used.  It  is  quite  possible, 
however,  to  fill  tanks  from  these  generators  for  storage 
purposes  and  immediate  use  if  needed.  An  oxygen 
generator  may  be  used  in  conjunction  with  a  cylinder 
of  dissolved  acetylene,  or  with  a  separate  acetylene  gen- 

erator. Where  portable  generators  are  used  for  both 
oxygen  and  acetylene,  it  is  advisable  to  have  the  outfits 
on  separate  trucks  so  as  to  decrease  danger  should  any 
leaks  develop. 

The  Buckeye  generator  is  so  made  that  it  is  adaptable 
to  the  use  of  wood,  coal,  coke  or  charcoal  for  fuel,  or 
can  be  fitted  with  gas,  gasoline,  alcohol  or  oil  burners. 
The  portable  type  is  shown  fitted  with  a  gasoline  burner. 
The  generators  are  tested  to  2i  times  the  maximum 

working  pressure  of  300  lb.  Safety  devices  are  pro- 
vided so  that  it  is  safe  for  practically  unskilled  tenders. 

These  generators  are  made  in  three  sizes,  with  a  capac- 
ity of  40,  60  and  100  cu.ft.  of  oxygen  per  hour.  The 

weight  of  the  portable  type  will  range  around  650  lb. 
and  of  the  larger  stationary  type  about  1600  lb. 

Improved  Packing  Methods  for  Carburizing 
By  WILLIAM  H.  ADDIS 

Many  times  in  carburizing  operations  small  parts 
come  out  partly  or  imperfectly  hardened,  princi- 

pally due  to  faulty  spacing  in  packing.  Two 
good  methods  of  quickly  spacing  pieces  are 
here  described. 

ONE  of  the  most  expensive  factors  in  the  carburiz- 
ing of  large  quantities  of  small  steel  parts  is 

that  of  packing  the  pieces  to  be  carburized  in 
pots  filled  with  the  carburizing  compound.  This  class 
of  work  is  generally  done  by  girls.  It  is  strictly  an 
honor  task,  for  after  a  pot  is  packed  with  parts  and 
compound,  there  is  no  way  to  determine  how  thorough 

the  packer's   work   has   been   without  destroying  her 
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distribution  of  heat  under  the  pot,  and  also  having 

sturdy  side  lugs  which  serve  the  double  purpose  of  keep- 
ing the  pots  spaced  a  uniform  distance  apart,  and  pro- 

viding a  suitable  grip  for  the  pot  fork  which  is  used  in 
removing  them  from  the  furnace.  These  pots  should 
be  provided  in  standard  sizes  to  suit  the  work  in  hand. 

The  carburizing  compound,  which  is  made  up  of  a 

proper  blend  of  charcoal,  petroleum  coke,  barium  car- 
bonate, soda  ash  and  ground  bone,  properly  granulated, 

is  sprinkled  in  the  bottom  of  the  pot  to  a  depth  of  at 

least  i  in.,  and  then  the  work  is  uniformly  spaced,  leav- 
ing room  enough  between  each  part  for  a  portion  of 

the  compound.  If  the  parts  are  permitted  to  touch  in 
packing,  the  result  will  be  either  a  burning  of  the  parts 
at  the  point  of  contact  or  a  failure  to  carburize,  and 
sometimes  both  occur. 

For  the  same  reason  the  work  should  be  kept  i  in.  or 
more,  according  to  size,  from  the  sides  and  ends  of  the 
pot.  Having  placed  the  bottom  layer  of  work  in  the 
pot  it  should  in  turn  be  covered  with  compound  and  the 
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FIG.  1.     A  GOOD  DESIGN  OF  CARBURIZING  POT FIG.   2.     MAGNETIC  PACKING  PLATE 

labor  by  dumping  the  pot's  contents.  For  this  reason 
piecework  has  never  proved  very  successful,  as  there 
is  a  tendency  to  slight  the  careful  uniform  placing  of 
each  part  in  order  to  show  a  large  number  of  pots 
packed. 

Carburizing  in  pots  is  accomplished  by  using  a  cast- 
iron  pot,  preferably  the  hard  white  iron  of  the  mal- 

leable grade  before  annealing.  This  casting  does  not 
scale  away,  swell  and  break  down  under  continual  firing 
and  cooling,  as  does  the  gray-iron  casting.  A  very  good 
design  of  pot  is  shown  in  Fig.  1.  This  type  is  provided 
with  base  lugs  on  the  bottom,  which  permit  an  even 

process  of  alternating  work  and  compound  be  continued 
until  the  pot  is  filled  within  1  in.  of  the  top.  The  top 
layer  of  work  must  be  covered  with  a  generous  layer 

of  carburizer  to  prevent  the  shrinking  of  the  pot  con- 
tents when  heated  tc  a  carburizing  temperature  of 

1650  degrees  F.  as  some  compounds  shrink  so  much  that 
the  top  layer  of  work  will  be  left  exposed.  After  placing 
the  top  layer  of  carburizer  the  pot  is  ready  to  be 
sealed. 

In  order  to  appreciate  the  importance  of  the  simple 

operation  of  pot  sealing  we  must  consider  the  carburiz- 
ing operation.     After  packing  and  sealing  the  pot  it 
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is  placed  in  the  furnace  and  heated  to  a  temperature  ap- 
proximating 1550-1700  deg.  F.  Within  this  range  of 

temperature  the  outer  surface  of  the  steel  parts  in  the 

pot  have  become  so  porous  that  the  carbonaceous  gases 
evolved  within  the  sealed  pot  penetrate  the  steel.  It  is 

the  degree  of  penetration  that  determines  the  depth  of 

case.  If  the  pot  was  improperly  sealed  and  20  per  cent, 

of  the  gases  evolved  in  the  pot  escaped  there  would  be 

FIG.  3.     CORRUGATED  PAPER  SPACERS 

an  evident  loss  in  the  efficiency  of  the  carburizing  agent 

and  a  corresponding  lack  of  uniformity  in  the  carbur- 
ized  work.  .  .  .  The  most  efficient  seal  that  the 
writer  has  ever  observed  consists  in  placing  on  the  top 

of  the  packed  pot  a  ̂ -in.  steel  plate  of  such  dimension 
that  it  will  just  fit  inside  the  pot;  the  pot  is  then  sealed 
by  luting  with  a  mixture  of  1  lb.  of  coarse  salt  to  10  lb. 
of  good  fire  clay  generously  applied.     .     .     . 

Improved  Methods 

It  will  readily  be  seen  from  the  above  detailed  de- 
scription of  the  ordinary  methods  of  pot  packing  that 

there  is  an  opportunity  for  improvement  in  the  handling 
of  large  quantities  of  like  pieces.  One  of  the  first  ideas 
to  be  developed  by  the  writer  was  the  magnetic  packing 
plate  shown  in  Fig.  2.  This  chuck  is  so  designed  that 
the  packer  quickly  spaces  the  parts  to  be  packed  on  the 
plate;  then  by  use  of  a  foot  switch  energizes  the  mag- 

net and  places  the  work  in  the  pot,  pressing  it  firmly 
into  its  bed  of  compound,  and,  releasing  the  magnet, 
has  packed  a  whole  pot  layer  with  one  motion  of  the 
hands.  This  method  makes  for  speed  and  uniformity 
of  spacing. 

Another  novel  and  highly  efficient  way  of  packing 
small  pins  and  cylindrical  parts  is  illustrated  in  Fig.  3. 
Here  small  corrugated  paper  plates  are  used  to  provide 
the  speedy  alignment  of  parts.  This  paper  is  known 

commercially  as  single-faced  corrugated.  It  may  be 
purchased  cut  to  inside  pot  dimensions  from  paper-box 
factories.  At  A  is  shown  a  paper  plate  containing  15 
pins  i  in.  in  diameter  and  2i  in.  in  length.  Notice  their 
regular  spacing.  At  B  is  shown  a  like  plate  of  pins  in 
the  pot  ready  for  packing,  while  at  C  is  pictured  17 
plates  packed  with  work  and  stacked  until  such  a  time 
as  it  will  be  convenient  to  place  them  in  the  pots.  Again 
the  uniformity  of  spacing  is  shown  by  the  projecting 
ends  of  the  pins.  With  the  use  of  corrugated  paper 
plates  there  is  a  doubling  of  packing-room  production 
and  a  great  improvement  in  the  quality  and  uniformity 
of  the  work. 

Both  of  these  methods  described  here  have  the  ad- 

vantage of  making  the  packer's  work  a  lighter  task, 
while  they  guarantee  a  uniformity  of  spacing  and  pack- 

ing that  makes  it  possible  to  place  this  class  of  work  on 
a  piecework  basis  by  removing  the  only  objection  there- 

to— that  of  wilful  neglect  to  properly  fill  and  space  the 

pots. Reducing  the  Labor  Turnover 
By  George  E.  Kuhne 

In  looking  over  his  records,  the  employment  manager 
finds  there  is  a  vacancy  in  the  press  department  and, 
although  the  applicant  for  a  job  has  had  no  previous 
experience  in  the  line  of  press  work,  he  is  accepted  and 
is  assigned  to  a  foot  press.  About  3  p.m.  the  foreman 
notices  that  the  new  operator  is  lagging,  yet  his  work 
is  all  right.  Next  day  the  same  thing  happens,  but 
the  operator  is  a  bit  slower  than  before  and  the  fore- 

man mentions  it  to  him.  After  lunch  the  operator 
says  he  would  like  to  go  home,  explaining  that  he  is 
not  well.  Permission  is  granted  and  that  is  the  last 
seen  of  him.  Another  inexperienced  man  is  hired,  with 
a  similar  result. 

Now  the  question  arises  as  to  what  is  the  difficulty 
in  the  press  department.  The  foreman  intimates  that 
the  wrong  men  are  being  selected  for  the  work;  this 
entails  strained  relations  between  the  employment  man- 

ager and  the  foreman.  The  latter  is  a  good  fellow, 
conscientious,  and  a  hard  worker,  but  he  does  not  realize 
that  other  things,  seemingly  insignificant,  would  prove 
to  be  of  value  if  he  would  use  them  properly.  When  an 
inexperienced  man  is  hired,  it  is  a  good  plan  for  the 
foreman  to  explain  to  him  the  little  aches  and  pains 
that  are  very  usually  attendant  upon  the  beginner  in 
such  work. 

An  Instance  Cited 

In  order  to  illustrate  the  value  of  such  a  procedure 
I  will  cite  an  instance  of  one  week  ago.  A  girl  was 

assigned  to  a  hand-milling  machine,  the  job  requiring 
the  usual  operations  in  the  matter  of  manipulating 
levers  and  clamping  the  work.  She  was  an  experienced 
employee  on  other  work,  but  on  the  second  day  I  was 
notified  that  she  desired  a  change  of  jobs  or  permis- 

sion to  go  home,  as  she  was  not  feeling  well  enough 
to  continue.  Investigation  disclosed  the  fact  that  she 

had  pains  in  the  arms  and  shoulders,  but  when  I  ex- 
plained that  they  were  most  likely  due  to  the  manipula- 

tion of  levers,  etc.,  to  which  she  was  unaccustomed 

and  that  a  consultation  with  a  doctor  was  in  all  prob- 
ability not  required,  she  consented  to  remain.  A  little 

later  she  said,  "I  guess  you  were  right;  the  pains  have 
all  gone.  I'll  stay."  She  remained  on  the  job  for  some 
days  after  that,  apparently  contented  with  her  work 
and  making  no  further  complaint. 

Such  small  matters  as  stated  require  little  effort,  and 
will  oftentimes  be  of  value  in  maintaining  standards  of 

production  as  well  as  preventing  the  loss  of  desirable 
help.  It  matters  not  what  the  duties  are;  it  is  well 
for  each  foreman  to  study  the  conditions  under  which 
they  are  performed  and  familiarize  himself  with  their 
effect  upon  an  inexperienced  person.  Thus  he  will  put 
himself  in  a  position  to  offer  sympathy  and  advice  at 
the  right  moment,  and  thereby  hold  an  employee  that 
he  might  otherwise  lose.  When  a  man  is  fatigued,  he 

is  literally  "not  himself";  his  best  efforts  are  not  ex- 
erted, his  "control  ability"  is  lowered  far  more  quickly 

than  his  ability  to  become  angry,  and  he  does  not  see 
things  in  the  proper  light. 
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By  Fred  N.  Colvi'n 
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The  special  fixtures  used  in  connection  loith  the  main  parts 
of  these  gun  sights  are  full  of  suggestions  for  other  pur- 

poses. They  show  the  adaptability  of  the  good  mechanic,  as 
without  previous  experience  they  made  gun  sights  which  not 
only  passed  all  inspection,  but  ivere  also  made  in  record  time. 

^^===--=======^==-=^^==— ==—-==— -===^^=_»=_==^„^=^^= 

WHEN 
 it  is  consi

d- 
ered how  quickly 

the  anti  -  aircraft 

gun  must  be  handled  in  or- 
der to  aim  accurately 

 
at 

enemy  aircraft,  it  is  natural 

that  the  sighting  mecha- 
nism must  be  very  delicate 

and  more  or  less  compli- 

cated, as  well  as  being  cap- 
able of  quick  handling  in 

various  directions.
  
Some 

idea  of  the  problems  in- 
volved in  the  manufacture

 

of  these  sights  may  be  had 
from  a  study  of  Fig.  1, 
which  shows  how  universal 

the  various 
 
movements 

must  be.  This  is  perhaps 

one  of  the  most  completely 

universal  movements  of  any  piece  of  mechanism  of  its 
size,  and  it  involves  an  ingenious  combination  of  slides 

and  trunnions,  as  can  be  seen.  Needless  to  say  it  re- 
quires very  accurate  work  to  bring  these  slides  and 

trunnions  into  proper  alignment  to  obtain  the  necessary 
movement  in  all  directions.     The  sighting  mechanism 

FIG.  1.     THE  SIGHT  IN  PLACE  ON  THE  GUN 

consists  primarily  of  the 
yoke  A,  which  is  attached 
to  the  recoil  cylinder  at  B. 
This  allows  the  sight  to  be 
swung  up  and  down  on  the 
gun  by  means  of  the  curved 
rack  C.  This  movement  is 

governed  by  a  worm-actu- 
ated pinion  in  the  case  D. 

Cross-movement  to  allow 
for  windage  is  had  by  a 
similar  mechanism  at  E.  In 
order  to  allow  both  these 
movements  the  connection 
between  the  yoke  and  the 
recoil  cylinder  is  of  special 
interest,  being  a  combined 
slide  and  trunnion  on  one 
end  and  a  hinged  trunnion 
at  the  other.  This  is  shown 

more  in  detail  in  Fig.  7  and  8.  The  main  portion  of 
the  sight  is  the  yoke,  which  is  a  steel  casting,  as  shown 
in  the  foreground  of  Fig.  2.  A  similar  yoke  and  a 
pile  of  these  waiting  to  be  laid  out  are  shown  on  the 
other  surface  plate  and  on  the  floor  behind  it.  The 
casting  is  painted  with  a  cold-water  paint  to  leave  a 

1^ 

FIG.  2.   IvAYOUT  BENCH  ON  THE  YOKE FIG.  3.   PLANING  BOTTOM  OF  PADS 
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good  surface  for  scribing  the 
various  lines  and  locating  the 
different  points.  The  yoke  is 
supported  on  the  surface  plate 
in  its  proper  position,  as 
shown  at  A,  the  seat,  or  pads, 
being  located  by  means  of  the 
setscrews  and  block  shown  at 
B.  The  upper  end  is  supported 
on  the  jack  C,  this  being 
simply  a  cast-iron  cylinder 
supplied  with  four  setscrews 
and  check  nuts,  which  are 
easily  handled.  The  first  step 
is  to  see  if  the  castings  will 
clean  up  in  all  directions,  there 
being  a  tendency  for  them  to 
warp  after  coming  out  of  the 
mold,  in  which  case  they  are 
simply  heated  and  straight- 

ened in  much  the  same  manner 

as  malleable  -  iron  castings. 
They  are  then  laid  out  at  tha 
various  points  by  means  of 
surface  gages,  distance  blocks 
and  other  devices.  The  first 
machining  operation  is  to 
plane  the  bottom  of  the  seat, 
or  pads,  to  obtain  a  working  surface  for  the  operations 
which  follow.  The  fixture  in  which  this  is  done  and  the 
way  in  which  the  yoke  is  held  are  clearly  shown  in  Fig.  3. 

The  second  planing  operation  is  shown  in  Fig.  4,  and 
is  a  double  fixture  in  which  the  yokes  are  located  on  the 
steel  strips  at  A  and  clamped  at  B,  while  the  upper 
ends  are  held  in  position  by  the  jaws  and  setscrews 
shown.  The  fixture  makes  it  comparatively  easy  to 
handle  these  rather  awkwardly  shaped  pieces,  and  they 
are  machined  in  good  time  by  means  of  the  tools  shown. 

A  Double  Arc-Milling  Fixture 

The  next  specially  interesting  operation  is  that  of 
milling  the  two  arcs,  one  in  the  head  and  the  other  at 
the  face  of  the  yoke.  These  operations  are  performed 
in  the  fixture  shown  in  Fig.  5.  This  fixture  holds  the 
yoke  in  the  proper  position  by  means  of  suitable  clamps. 
In  the  position  shown  the  long  radius  arc  in  the  head 

is  being  milled  at  A,  the  body  of  the"  fixture  B  swinging from  a  fulcrum  under  the  arc  C.    This  portion  of  the 

PIG.  5.     A  DOUBLE-RADIUS  MILLING  FIXTURE 

fixture  has  a  central  pin,  or  fulcrum,  and  is  also  held 
in  place  and  guided  by  the  curved  piece  D. 

For  milling  the  other  end,  as  may  be  seen  at  E,  the 
fixture  carrying  the  work  is  moved  so  that  the  arc  C 
comes  under  the  holding  piece  F  and  the  center  pin 
drops  into  the  hole  G.  With  the  fixture  in  this  position 
suitable  milling  cutters  easily  mill  out  the  proper  radius 
at  E. 

Details  of  this  double  fixture  are  given  in  Fig.  6, 
which  shows  the  construction  of  the  fixture  and  how 

the  center  pin  gives  the  proper  radius  for  the  two  arcs. 
These  arcs  must  be  very  accurate,  as  the  sights  must 
move  easily  without  either  bind  or  shake.  In  order  to 
be  sure  that  this  condition  has  been  obtained  the  yokes 
are  carefully  tested  in  two  positions.  Fig.  7  shows  the 
testing  table  for  the  long  radius  arc,  the  block  A  being 
substituted  for  the  lugs  on  the  recoil  cylinder  which 
hold  the  yoke  in  place  on  the  gun.  The  yoke  swings  at 
B  with  relation  to  the  block  A,  the  arc  at  C  allowing 
movement  in  a  horizontal  direction.    The  testing  of  the 

A  DOUBLE-PLANING  FIXTURE PIG.  6      DETAILS  OP  THE  MILLIXG  FIXTURE 
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guided  past  the  milling  cutters  by 
means  of  the  arc  C  and  also  a  similar 
arc  D  at  the  front  of  the  fixture.  This 
can  be  used  with  either  hand  or  power 
feed,  the  handle  E  being  used  in  the 
former  case.  For  power  feed  it  is  only 
necessary  to  connect  up  the  geared 
shaft  F  shown  at  the  other  end  of  the 
table. 

Another  operation  is  the  cutting  of 
curved  racks,  which  is  done  by  a  special 

fixture  on  a  Fellows  gear-shaping  ma- 
chine as  shown  in  Fig.  10.    This  fixture 

FIG.    7.     TESTING  THE  LONG-ARM  RADIUS 

arc  in  the  head  is  done  by  means  of  a  templet  or  gage 
that  is  of  the  correct  radius  and  which  fits  into  the 
blocks  D  also  of  the  proper  radius.  With  the  yoke 
clamped  in  the  position  shown,  the  curved  block  is 
moved  through  the  hardened  guide  D,  and  it  must  show 
a  good  bearing  in  the  curved  end  of  the  yoke  at  E. 

cuts  the  piece  on  the 
outside  of  the  arc  at 
A  in  Fig.  9,  although 
the  work  shown  in 

position  in  Fig.  10  is 
on  the  inside  of  the 

fk;.  n.    testing  the  'jkoks-arm  radius 

Final  fitting  in  this  is  done  by  an  expert  scraper,  so 
as  to  get  the  exact  fit  desired. 

A  similar  method  is  shown  in  Fig.  8,  where  the  other 
arc  is  being  tested  by  means  of  the  bar  A.  Here  also 
is  shown  the  care  that  must  be  exercised  in  obtaining 
the  proper  fit  besides  giving  another  view  of  the  yoke 
and  emphasizing  its  awkward  shape. 

The  Sight  Bar 

Another  piece  in  connection  with  the  sighting  mechan- 
ism is  the  sight  bar,  one  of  them  being  shown  at  A,  Fig. 

9.  These  are  steel  forgings,  as  may  be  seen,  and  are 
also  rather  awkward  in  shape.  The  operation  shown 
is  the  surfacing  and  shaping  of  the  curved  base  B, 
while  the  forging  is  held  in  the  special  fixture  shown  on 
the  milling  machine.  The  illustration  needs  little  ex- 
nlanation,  as  it  may  readily  be  seen  how  the  work  is FIG.   9.     A   CURVED  MILIwING  FIXTURE 
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FIG.  10.     CUTTING  A  CURV3D  RACK 

curve.  This  fixture  consists  principally  of  the  segmental 
table  hinged  at  the  left  hand  end,  which  is  so  located 
as  to  give  the  proper  radius  for  the  arc  to  be  cut.  The 
plate  or  table  is  supported  by  a  slide  directly  beneath 
the  cut  so  as  to  avoid  all  tendency  to  spring  under  the 
cut. 

How  to  Handle  an  Employment 
Department 

By  a.  J.  Schneider 
Employment  Manager,  Cincinnati  Planer  Co.,  Cincinnati,  Ohio 

In  an  employment  department  a  good  application 

blank,  properly  used,  is  very  important.  The  employ- 
ment department  is  under  a  positive  handicap  unless 

the  application  blank  is  right.  ̂   In  dravi^ing  up  the 
application  form,  it  is  necessary  to  consider :  Questions 
and  answers,  standard  size  of  form,  how  to  use  it,  and 
method  of  filing  for  quick  and  accurate  reference. 

It  is  impossible  to  make  up  a  standard  application 
blank  that  will  work  well  in  every  employment  depart- 

ment. The  employment  department  in  a  machine  shop, 
for  example,  is  doing  very  well  if  it  succeeds  in  mak- 

ing up  one  standard  form  that  can  be  used  in  classify- 
ing and  hiring  help  for  every  department  of  the 

organization.  For  instance  if  the  same  form  can  be 
used  in  connection  with  the  Planer  Department  as 
for  the  Drafting  Department,  it  must  be  a  good  one. 
However,  the  information  in  both  cases  need  not  be 
the  same,  because  the  form  can  be  so  drawn  that  the 
information  can  be  written  on  one  form  that  would 
not  be  written  on  the  other.  In  other  words,  the  form 
should  be  flexible,  so  that  special  or  extra  information 
can  be  added  to  suit  particular  requirements. 

The  Application  Forms 

To  go  into  every  detail  as  to  just  what  information 
should  be  printed  on  the  form  would  require  a  long 
discussion.  It  is  a  question  how  far  to  go  with  this 
printed  form.  The  average  applicant  feels  uneasy  and 
as  though  he  is  running  a  gantlet  if  he  must  answer 
systematically  and  mechanically  too  many  questions. 
On  this  account,  I  would  handle  that  part  of  the  work 
very  carefully.  Some  applicants  fill  out  our  form  very 
ricely  in  about  five  minutes  without  any  trouble.  Others 
start  to  struggle,  blush  or  grumble  right  at  the  start. 
With  the  latter,  I  simply  say:  "Just  fill  in  your  name 
and  I  will  finish  the  card  for  you."  For  some  jobs  we 
have  it   is  not  so   important   for   a  man   to   have   the 

education  required  to  fill  out  an  application  form.  In 
this  case  it  is  better  to  fill  it  out  for  him,  except  that 

it  is  of  value  to  have  a  record  of  the  signature.  How- 
ever, the  best  method  in  most  cases  is  to  let  the  appli- 
cant fill  out  the  form  as  far  as  he  can  and  then  let 

the  employment  department  check  it  and  make  the 
necessary  corrections  and  additions.  After  the  appli- 

cant is  finished  with  the  application,  the  checking  can 
be  done  in  such  a  way  that  the  applicant  is  in  a  friendly 
state  of  mind  so  that  one  can  get  the  truth.  Judging 

from  the  way  some  applications  are  made  up  and  han- 
dled, it  is  no  wonder  that  there  are  so  many  liars  looking 

for  a  job.  It  is  very  easy  to  encourage  the  applicant 
to  tell  a  lie. 

Filing  the  Application 

From  my  experience,  I  prefer  a  standard  5  x  7-in. 
card,  as  the  applicant  can  see  it  well  and  has  plenty 
of  space  for  writing.  All  applications  for  applicants 
not  hired,  but  considered  desirable,  are  filed  according 
to  occupation  by  date.  The  applications  for  applicants 
hired  are  filed  in  alphabetical  order  according  to  first 
letter  in  last  name,  and  by  the  date.  Each  card,  of 
course,  is  properly  indexed. 

We  have  had  so  little  success  in  analyzing  letters  of 
application  that  we  usually  pick  out  the  best  looking 
letters  and  ask  the  applicant  to  call  for  an  interview. 
In  other  words,  we  do  the  work  face  to  face.  We  have 
hired  several  applicants  by  mail,  where  all  the  corre- 

spondence seemed  ideal,  and  the  results  were  poor.  I 

don't  know  of  any  rules  to  use  in  analyzing  letters,  we 
try  to  use  good  judgment  by  considering  everything. 

Interviewing  the  Applicant 

Next  to  the  general  appearance  of  the  plant  and  the 
employment  department,  the  applicant  gets  the  first 
impression  from  the  interview.  Surely  we  all  agree 
that  this  is  important  and  must  be  done  right.  One 
thing  that  should  be  accompHshed  in  the  interview  is 
the  careful  checking  of  the  information  given  on  the 
application  card,  which  is  given  wrong  intentionally 
sometimes,  and  sometimes  by  mistake.  An  important 
feature  is  the  time  taken  for  the  interview.  It  is  just 
as  bad  to  hurry  an  interview  as  it  is  to  take  too  much 
time.  It  is  hardly  possible  except  in  special  cases  to 
conduct  an  interview  in  less  than  ten  minutes  and  very 
seldom  should  it  take  one  hour.  If  I  had  my  choice 
of  the  two  evils,  I  would  prefer  to  give  too  much  time 
rather  than  not  enough.  The  time  required  depends 
upon  the  applicant  and  the  occupation.  I  prefer  to 
interview  on  foot,  that  is,  I  prefer  to  stand  with  the 
applicant.  I  would  never  let  the  applicant  stand  while 
I  am  seated.  Both  should  stand  or  be  seated.  The 
standard  job  analysis  should  be  used,  if  there  is  one. 

The  applicant  if  hired  should  always  be  given  a  "Rule 
and  Information  Book,"  to  take  home.  It  is  hardly 
possible  to  explain  every  detail  during  the  interview, 
therefore,  this  book  will  be  of  great  assistance  to  avoid 
misunderstandings  and  help  the  applicant  to  get  started 
right.  The  rate  of  pay  whenever  possible  should  be 
given  during  interview  and  the  possible  future  should 
be  explained  conservatively.  The  entire  interview 
should  be  void  of  exaggeration,  loud  talking  and  many 
promises  so  that  the  applicant  leaves  with  the  feeling 
that  he  has  just  the  right  job  and  that  he  is  the  right 
man  for  it  Remember  all  during  the  interview  that 

you  are  playing  a  two-handed  game  and  give  the  ap- 
plicant lots  of  opportunity  to  ask  questions,  in  fact, 

encourage  him  to  do  so. 
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II.    Formulas  and  Factors 

This  installment  contains  the  simpler  formulas 
and  factors  that  are  the  basis  of  this  series  of 
articles,  and  which  enable  the  cam  designer  to 
know  in  advance  exactly  how  large  to  make  any 

of  the  simpler  cams  in  common  use  so  that-  they 
will  operate  with  known  maximum  pressure 
angles,  or,  in  other  ivords,  that  they  will  not  run 
hard  or  hind.  Various  terms  necessary  to  use 
in  the  application  of  these  formulas  and  factors 
are  introduced  and  defined.  A  method  of  con- 

structing and  charting  each  of  the  base  curves  in 
common  use  and  for  locating  the  essential  pitch 
line  with  reference  to  the  base  curve  is  also  given. 

CAM  chart  (Fig.l4).  The  chart  is  a  rectangle  the 
height  of  which  is  equal  to  the  total  motion  of  the 
follower  in  one  direction,  and  the  length  equal  to 

the  circumference  of  the  pitch  circle  of  the  cam,  both  laid 
off  accurately   to   scale.     The   chart  length   represents 

E'
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Equol  to  Length  of  Circumference  of  Pitch  Circle  of  Cam 

PIG,   14.    CAM  CHART' 

360  deg.  and  is  sub-divided  into  equal  parts  marking 
the  5  deg.,  10  deg.  .  .  .  points,  or  the  h.  i  .  .  . 
points,  or  any  other  convenient  subdivision,  according 
to  the  requirements  of  the  problem.  On  the  cam  chart 

are  drawn  the  base  curve  and  the  pitch  line.  The  for- 
mer becomes  the  pitch  surface  of  the  cam  and  the 

latter  the  pitch  circle. 

Cam-chart  diagram  (Fig.  15).  The  cam-chart  dia- 
gram is  a  rectangle,  the  height  of  which  represents  the 

total  motion  of  the  follower  in  one  direction.  The  length 
of  the  diagram  represents  the  circumference  of  the 
pitch  circle  of  the  cam.  In  the  cam-chart  diagram  the 
scales  for  drawing  the  height  and  the  length  of  the 
rectangle  are  totally  independent  of  each  other  and  in- 

dependent also  of  the  scale  of  the  cam  drawing.  In 
drawing  the  diagram  no  scale  need  be  used  at  all,  and 
the  entire  chart  diagram  with  its  base  curve  and  pitch 

line  may  be  drawn  entirely  freehand  with  suitable  sub- 
divisions marked  off  entirely  by  eye  according  to  the 

requirements  of  the  problem.     The  base  curve  may  be 

5*0 |<   Represents  Length  of  Cincumference  of  Pitch  Circle  of  Com   H 

FIG.  15.    CAM-CHART  DIAGRAM 

drawn  roughly  as  a  curve  or  it  may  be  made  up  of  a 

series  of  straight  lines.  The  cam-chart  diagram  fre- 
quently serves  all  the  purposes  of  the  cam  chart,  es- 

pecially in  a  preliminary  study  of  the  problem.  It  savea 
time  and  permits  of  chart  drawings  being  made  on 

small  available  sheets  of  paper,  whereas  the  more  pre- 
cise cam  chart  often  requires  large  sheets  of  paper 

which  are  impracticable  and  unnecessary  in  many 
circumstances. 

Time  charts  (Figs.  16  and  17).  Time  charts  are  the 
same  as  cam  charts  or  cam-chart  diagrams  and  are  con- 

structed in  the  same  way  as  described  in  the  two  pre- 

i-XJL 

FIG.    16. TIME-CHART    DIAGRAM,    BASE   CURVES 
SUPPJRPOSED 

ceding  paragraphs.  The  term  time  chart,  however,  is 
most  appropriately  applied  to  problems  where  two  or 
more  cams  are  used  in  the  same  machine  and  where  their 
functions  are  dependent  on  each  other.  The  time  chart 

permits  of  allowances  being  made  for  avoiding  pos- 
sible interference  of  the  several  moving  parts  and  for 

the  desired  timing  of  relative  motions  for  each  part. 

The  time  chart  contains  two  or  more  base  curves  ac- 

cording to  the  number  of  cam's  used.     When  the  base 
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curves  are  superposed  as  in  Fig.  16  the  time  chart  con- 
sists of  a  single  rectangle  whose  height  is  equal  to  the 

greatest  follower  motion.  The  superposing  of  curves 
and  lines  often  leads  to  confusion  and  error,  and  in 
general  it  is  better  that  the  time  chart  should  consist 
of  a  series  of  charts  or  rectangles  all  of  the  same  length 
and  one  directly  under  the  other  as  in  Fig.  17.  Where 
there  are  many  base  curves  it  is  desirable  to  separate 

0'  90'  160'  ?70  3*0 
PIG.    17.     TIME-CHART    DIAGRAM.    BASE    CURVES 

SEPARATED 

the  rectangles  by  a  small  space  to  avoid  any  possibility 
of  confusion  due  to  diiferent  base  curves  running  to- 

gether. In  many  cases  the  term  time  chart  diagram 
or  timing  diagram,  will  be  more  appropriate  than  time 
chart  in  the  same  way  as  the  cam-chart  diagram  is  more 
appropriate  than  the  cam  chart. 

Base  curve  (Fig.  14).  A  base  curve  is  made  up  of 
a  series  of  smooth  continuous  curves  or  a  combination 
of  curves  and  straight  lines,  which  represent  the  motion 
of  the  follower  and  which  run  in  a  wave-like  form 
across  the  entire  length  of  the  cam  chart  or  diagram. 
The  base  curve  of  the  cam  chart  becomes  the  pitch  sur- 

face of  the  cam. 

Base  line  (Fig.  15) .  A  base  line  is  made  up  of  a  series 
of  inclined  straight  lines  or  a  series  of  inclined  and 
horizontal  lines  in  consecutive  order,  which  zigzag 
across  the  entire  length  of  the  chart.  The  base  line 
when  used  on  the  cam  chart  indicates  the  exact  motion 

1  straight  Line 
£  Straight  Line  Combination 
5  Cranl<  Curve 
4  ParaMa 
5  Elliptical  Curve 

FIG.  18.    COMPARISON  OF  BASE  CURVES  IN  COMMON  USE 
SHOWING    VARYING    DEGREES    OF    MAXIMUM    SLOPE 

WHEN  DRAWN   IN   SAME    CHART    LENGTH 

of  the  follower,  but  when  used  on  a  cam-chart  diagram 
it  is  merely  a  time-saving  substitute  for  the  drawing 
of  the  base  curve. 

Names  of  base  curves  or  base  lines  in  common  use 

(see  Figs.  18  and  19)  :  (1)  Straight  line,  (2)  straight- 
line  combination,  (3)  crank  curve,  (4)  parabola,  (5) 
elliptical  curve. 

Pitch  line  (Fig.  14).  A  pitch  line  is  a  horizontal  line 
drawn  on  the  cam  chart  or  diagram,  and  it  becomes 
the  pitch  circle  of  the  cam.  The  position,  or  elevation, 
of  the  pitch  line  on  the  chart  varies  according  to  the 
base  curve  which  is  specified  and  according  to  the  data 
of  the  problem.     For   cams   which   give  a   continuous 

motion  to  the  follower  during  its  entire  stroke,  or 
throw,  the  pitch  line  will  pass  through  the  point  on  the 
base  curve  which  has  the  greatest  slope,  starting  from 
the  bottom  of  the  chart.  This  does  not  apply  to  all 

possible  base  curves,  but  it  does  apply  to  all  those  men- 
tioned in  the  preceding  paragraph,  a  minor  exception 

being  made  of  the  crank  curve,  which  will  be  referred 
to  in  a  later  installment.  When  the  cam  causes  the 
follower  to  move  through  its  total  stroke  in  two  or 
more  separate  steps  the  position  of  the  pitch  line  on 
the  chart  must  be  specially  found,  as  will  be  explained 
later  in  problem  5. 

Pitch  circle  (Fig.  20).  A  pitch  circle  is  drawn  with 
the  center  of  rotation  of  the  cam  as  a  center  and  its 

circumference  is  equal  to  the  cam-chart  length.  Its 
characteristic  is  that  it  passes  through  that  point  A, 
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FIG.   19.     COMPARISON  OF  BASE  CURVES  IN  COMMON  USE 
SHOWING  UNIFORM  MAXIMUM  SLOPE  OP  30   DEG. 
WHEN  DRAWN  IN  CHARTS  OF  VARYING  LENGTH 

Fig.  20,  of  the  pitch  surface  of  the  cam  where  the 
cam  has  its  greatest  side  pressure  against  the  follower. 
This  applies  to  single-step  cams  in  which  the  center 
of  the  follower  roller  moves  in  a  straight  radial  line. 
For  other  motions  of  the  follower  roller  and  for  flat- 

MAXIMUM  PRCSSUHe 

JINSU 

FIG.  20.     SHOWING  NAMES  OF  SURFACES,  LINES  AND 
POINTS    OP    A    CAM 

faced  followers  the  pitch  circle  must  be  specially  con- 
sidered, as  will  be  explained  in  some  of  the  later  prob- 

lems covering  these  types. 
Pitch  surface  (Fig.  20).  The  pitch  surface  of  a 

cam  is  the  theoretical  boundary  of  the  cam  that  is  first 
laid  down  in  constructing  the  cam.  When  the  follower 

has  a  V-shaped  edge  the  pitch  surface  coincides  with 
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the  working  surface  of  the  cam.  When  the  follower 
has  roller  contact,  as  in  Fig.  20,  the  pitch  surface 
passes  through  the  axis  of  the  roller  and  the  working 
or  actual  surface  of  the  cam  is  parallel  to  the  pitch 
surface  and  a  distance  from  it  equal  to  the  radius  of 
the  roller. 

Working  surface  (Fig.  20).  The  working  surface 
of  the  cam  is  the  surface  with  which  the  follower  is 
in  actual  contact.  It  limits  the  working  size  and  weight 
of  cam.  For  exact  compliance  with  a  given  set  of  cam 
data  the  cam  has  only  one  theoretical  size  which  is 
bounded  by  the  pitch  surface,  but  the  working  size 
may  be  anything  within  wide  limits  which  depend  on 
the  radius  of  the  follower  roller  and  the  necessary  di- 

ameter of  the  cam  shaft. 
The  working  surface  is  found  by  taking  a  compass 

set  to  the  radius  of  the  roller  and  striking  a  series  of 
arcs  whose  centers  are  on  the  pitch  surface.  Such  a 
aeries  of  arcs  is  shown  in  Fig.  20  with  their  centers  at 
B,  A,  etc.  The  curve,  which  is  an  envelope  to  these 
arcs  is  the  working  surface. 

Pitch  point  (Fig.  20).  The  pitch  point  of  the  fol- 
lower is  that  point  fixed  on  the  follower  rod  or  arm 

which  is  always  in  theoretical  contact  with  the  pitch 
surface  of  the  cam.  If  the  follower  has  a  sharp  V-edge 
the  pitch  point  is  the  edge  itself.  If  the  follower  has  a 
roller  end  the  pitch  point  is  the  axis  of  the  roller.  The 
pitch  point  is  constantly  changing  its  position  from  C 
to  D  as  the  follower  moves  up  and  down. 

Pressure  angle  (Fig.  20).  The  pressure  angle  is  the 
angle  whose  vertex  is  at  the  pitch  point  of  the  follower 

in  its  successive  positions  and  whose  sides  are  the  di- 
rection of  motion  of  the  pitch  point  and  the  normal  to 

the  pitch  surface. 
Pressure  angles  exist  when  the  surface  of  the  cam 

presses  sidewise  against  the  follower;  they  cause  bend- 
ing in  the  follower  arm  and  side  pressure  in  the  fol- 

lower guide  and  in  the  bearings.  The  pressure  angle 
is  constantly  varying  in  nearly  all  cams  as  the  follower 
moves  up  and  down.  In  assigning  cam  problems  the 
maximum  permissible  pressure  angle  is  usually  given. 
In  Fig.  20  the  pressure  angle  is  zero  at  C;  it  will  be 
equal  to  a  when  B  reaches  J,  and  it  will  be  a  maximum 
when  A  reaches  K. 

The  radius  of  the  pitch  circle  of  the  cam  may  be 
found  directly  by  the  formula: 

b    ̂•'  ̂ 2n 

The  above  formulas  may  be  stated  in  words  by  rear- 
ranging, No.  (1),  for  example,  as  follows: 

AX  ̂ X/X =  5,.3f 
(1) 

or,  by  the  formula 

r^hxlxfxl 
=  0.159 

hf 

(2) 
in  which  r  =  radius  of  pitch  circle  of  cam. 

h  =  distance  traveled  by  follower. 
f  ̂   factor  for  a  given  maximum  pressure 

angle. 
6  =  angle,  in  degrees,  turned  by  cam  while 

follower  moves  distance  h. 

e  ̂   angle,  in  fraction  of  revolution,  turned 

by  cam  while  follower  moves  dis- 
tance h. 

'•X2.X360 

hf 

and  saying  that  the  necessary  length  of  arc  of  the  pitch 
circle  for  a  given  follower  motion  is  equal  to  the  follower 
motion  multiplied  by  a  suitable  factor. 

Factors  have  been  determined  for  the  base  curves 

already  mentioned  and  for  a  wide  range  of  pressure 
angles,  and  are  given  below.  Some  of  these  factors  will 
be  used  presently  in  constructing  base  curves,  and  the 
above  formulas  will  be  applied  in  the  problems  that  will 
be  taken  up. 

Cam  Factors  for  Maximum  Pressure  Angle 

The  factors,  or  value,  of  /  for  various  maximum- 
pressure  angles  for  cams  using  the  several  base  curves 
in  common  use  are: 

TABLE  OF  CAM  FACTORS 

Maximum  Pressure  Angle  and  Values  of  / 

Name  of  Base  Curve  20° 
Straight  line       2  75 
Straight-line  combination  •       3.  10 
Crank  curve       4.32 
Parabola        5.50 
Elliptical  curvet       6.  25 

*  For  case  where  easing  off  radius  equals  follower's  motion. 
t  For  case  where  ratio  of  horizontal  to  vertical  axes  of  ellipse  is  7  to  4. 

These  factors  for  30  deg.  are  illustrated  in  Fig.  19 
where  each  of  the  base  curves  is  given  such  a  length, 
in  terms  of  the  height,  that  they  will  all  have  the  same 
maximum  slope.     The  values  given  in  this  table  are 
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FIG.    21.     CHART    SHOWING    RELATION    BETWEEN    PRES- 
SURE   ANGLES    AND    CAM    FACTORS    FOR    THE 

ORDINARY    BASE    CURVES 

also  shown  graphically  in  Fig.  21,  thus  enabling  one 

to  find  the  proper  cam  factor  for  any  intermediate  pres- 
sure angle  between  20  deg.  and  60  deg.  The  methods 

of  determining  the  cam  factors  are  involved  in  some 

instances  and  will  be  given  in  one  of  the  later  install- 
ments dealing  with  more  advanced  work. 

Method  op  Construction  of  Base  Curves 
IN  Common  Use 

Detail  construction  of  base  curves.  The  method  of 

constructing  the  several  base  curves  for  a  rise  of  1  unit 

of  the  follower  will  be  explained  in  the  succeeding  para- 
graphs. The  curves  will  be  constructed  to  give  a  maxi- 

mum pressure  angle  of  30  deg.  by  selecting  factors 
from  the  30  deg.  column  in  the  above  table  of  cam 
factors. 

Straight-line  base  (Fig.  22).  Lay  off  A  B  equal  to 
the  follower  motion,  which  will  be  taken  as  1  unit  iu 
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these  illustrations.  Multiply  this  by  the  factor  1.73 
from  the  table  of  factors,  and  lay  off  the  distance  A  R 
equal  to  the  product.  Complete  the  parallelogram  and 
draw  the  diagonal.  This  will  be  the  straight-line  base 
and  the  angle  R  AC  will  be  30  deg.  A  R  will  be  the  pitch 
line.  In  this  illustration  and  those  that  follow  the  base 
lines  and  curves  will  be  laid  off  from  right  to  left  so 
that  they  may  be  used  in  a  natural  manner  later  on  in 

laying  out  the  cam  so  that  it  will  turn  in  a  right-handed 
or  clock-wise  direction. 
The  straight-line  base  gives  abrupt  starting  and 

stopping  velocities  at  the  beginning  and  end  of  the 
stroke  and  causes  actual  shock  in  the  follower  arm. 

The  velocity  of  the  follower  during  the  stroke  is  con- 

FIG.    22.      STR.VIGHT 
BASE  LINK 

FIG.   23.      .STRAIGHT-LINR  COM- 
BINATION   CURVE 

stant.  The  acceleration  at  starting  and  retardation  at 
stopping  is  infinite  and  is  zero  during  the  stroke. 

Straight-line  combination  curve  (Fig.  23).  Con- 
struct the  rectangle  with  a  height  of  1  unit  and  a  length 

of  2.27  units.  With  B  and  R  as  centers  draw  the  arcs 
A  E  and  C  N  and  draw  a  straight  line  E  N  tangent  to 
them.  The  angle  FEN  will  then  equal  30  deg.  and  the 
line  A  C  will  be  a  base  curve  made  up  of  arcs  and  a 
straight  line  combined  to  form  a  smooth  curve.  D  F 
will  be  the  pitch  line. 

The  straight-line  combination  curve,  being  rounded 
off  at  the  ends,  does  not  give  actual  shock  to  the  fol- 

lower at  starting  and  stopping,  but  it  does  give  a  more 
sudden  action  than  any  of  the  base  curves  which  follow, 
and  the  maximum  acceleration  and  retardation  valuea 

are  comparatively  larger. 
Crank  curve  (Fig.  24).  Construct  the  rectangle  in 

the  same  general  manner  as  explained  in  the  two  pre- 
vious cases.    Draw  the  semicircle  RG  C  and  divide  it  into 

5^ 

FIG.    24. 
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CRANK    CURVE 

any  number  of  equal  parts.  Six  parts  are  best  for 
practice  work  for  this  curve,  but  in  general  in  prac- 

tical work  the  greater  the  number  of  divisions  the  more 
accurate  will  be  the  curve  and  the  smoother  the  action 

of  the  canu  The  six  equal  divisions  of  the  semicircle 
are  readily  obtained  by  taking  G  as  a  center  and  F  C 
as  a  radius  and  striking  arcs  at  1  and  5,  then  with  R 
and  C  as  centers  mark  the  points  2  and  4.  respectively. 
Divide  the  length  of  the  chart  into  six  equal  parts,  aa 
at  H,  I,  E,  etc.  From  these  points  drop  vertical  lines, 
and  from  the  corresponding  divisions  on  the  semicircle 
draw  horizontal  lines,  giving  intersecting  points,  as  at 
K,  on  the  desired  crank  curve.     The  tangent  to  the 

curve  at  E  will  then  make  an  angle  of  30  deg.  with  the 
line  E  F.    The  pitch  line  will  be  D  F. 
When  the  crank  curve  is  transferred  from  the  chart 

to  the  cam  it  gives  an  angle  which  is  a  fraction  of  a 
degree  greater  than  30  deg.  at  the  point  E  on  the  cam 
in  practical  cases.  This  is  not  enough  greater  to  war- 

rant the  special  computations  and  drawing  that  would 
be  necessary  to  be  exact.  Therefore  the  method  of 
laying  out  the  crank  curve  and  the  pitch  line,  as  given 
above,  will  be  adhered  to  in  this  elementary  considera- 

tion of  cam  work  because  of  its  simplicity. 
The  crank  curve  gives  a  slightly  irregular  increasing 

velocity  to  the  follower  from  the  beginning  to  the  mid- 
dle of  its  stroke;  then  a  decreasing  velocity  in  reverse 

order  to  the  end  of  the  stroke.  The  acceleration  di- 
minishes to  zero  at  the  middle  of  the  stroke  and  then 

the  retardation  effect  increases  to  the  end.  The  maxi- 
mum acceleration  and  retardation  values  are  much  less 

than  for  the  straight-line  combination  curve  and  are 
only  a  little  greater  than  for  the  parabola. 

Parabola  (Fig.  25).  Construct  the  rectangle  as  for 
previous  base  curves.    Draw  the  straight  line  R  S  ia 
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FIG.    25.     PARABOLA 

any  direction  and  lay  off  on  it  16  equal  divisions  to  any 
scale.  From  the  sixteenth  division  draw  a  line  to  F, 

the  middle  point  of  the  chart ;  draw  other  lines  parallel 
to  this  through  the  points  9,  i  and  1,  thus  dividing  the 
distance  R  F  into  four  unequal  parts  which  are  to  each 
other  in  order,  aa  1,  S,  5  and  7.  From  these  division 
points  draw  horizontal  lines,  and  from  H,  I  and  J  drop 
vertical  lines.  The  intersecting  points,  as  at  K,  will  be 
on  the  desired  parabola.  The  points  H,  I  and  J  divide 
the  distance  D  E  into  four  equal  parts. 

Requires  Less  Direct  Effort 

The  parabola  gives  a  uniformly  increasing  velocity 
from  the  beginning  to  the  middle  of  the  stroke;  then  a 

uniformly  decreasing  velocity  to  the  end.  The  accelera- 
tion of  the  follower  is  constant  during  the  first  half  of 

the  stroke  and  the  retardation  is  constant  during  the 
last  half.  The  acceleration  and  retardation  values  are 

equal  and  are  less  than  the  maximum  value  of  any  of 
the  other  base  curves.  This  means  that  the  direct  effort 

required  to  drive  a  parabola  cam  is  less  than  for  any 
other  type  of  cam. 

To  better  understand  the  smooth  action  given  by  the 

cam  using  this  curve  consider,  first,  D  H  as  a  time  unit 
during  which  the  follower  rises  one  space  unit;  second, 
H  /  as  an  equal  time  unit  during  which  the  follower 

rises  three  space  units;  third,  I  J  as  the  time  unit  dur- 
ing which  the  follower  rises  five  space  units,  etc.  Inas- 

much as  the  follower  travels  two  units  further  in  each 
succeeding  time  unit  it  gains  a  velocity  of  two  units 
in  each  time  unit,  and  this  is  uniform  acceleration. 

The  distance  from  F  to  C  would  be  divided  the  same 
as  from  F  to  R  and  points  on  the  part  of  the  curve  from 
E  to  C  similarly  located.    The  curve  E  C  will  be  iden- 
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tical  with  E  A,  but  in  reverse  order,  and  will  give  uni- 
form retardation.  The  tangent  to  the  curve  A  C  at  the 

point  E  will  make  an  angle  of  30  deg.  with  E  F,  and 
D  F  will  be  the  pitch  line. 

Eight  construction  points  were  taken  in  developing 
the  curve  A  C.  Eight  points  will  be  sufficient  for  be- 

ginners for  practice  work,  and  later  six  points  may  be 
used.  When  using  six  points  only  nine  equal  divisions 
should  be  laid  out  on  the  line  R  S,  the  remaining  con- 

struction being  the  same  as  described  above,  except  that 
D  E  should  be  divided  into  three  parts  instead  of  four. 
In  practical  work  many  more  construction  points  should 
be  used  for  accuracy  and  smooth  cam  action. 

Elliptical  curve  (Fig.  26">.  Draw  rectangle  A  B  C  R 
as  in  previous  cases.  Draw  semi-ellipse  making  F  G 
?qual  to  7/4  F  C.    To  draw  the  ellipse  take  a  strip  of 

FIG.  26.     ELLIPTIC.VL  CURVE 
FIG.    2  6 A.      SHOWING    METHOD   OF 

DRAWING  SEMI-ELLIPSE 

paper  with  a  straight  edge  and 
mark  fine  lines  at  P,  T  and  S, 
Fig.  26a,  making  P  T  ̂   C  F 
and  P  S  =  G  F.  Move  the  strip 
of  paper  so  that  S  will  always  be 
on  the  line  R  C  and  T  on  the  line  F  G;  P  will  then  describe 

the  path  of  the  ellipse.  Having  the  semi-ellipse,  divide 
the  part  R  G,  Fig.  26,  into  four  equal  arc  lengths  as  at 

1,2,  3.  This  is  quickest  done  by  setting  the  small  divid- 
ers to  a  small  space  of  any  value  and  stepping  off  the 

distance  from  R  to  G.  Suppose  that  there  are  18.8  steps. 

Set  down  this  number  and  divide  it  into  four  parts,  giv- 
ing 4.7,  9.4  and  14.1.  Then  again  step  off  the  arc  from  R 

to  G  with  the  same  setting  of  the  dividers,  marking  the 
points  that  are  at  4.7,  9.4  and  14.1  steps.  The  compass 
setting  being  small,  the  fractional  part  of  it  can  be 
estimated  with  all  necessary  practical  precision.  If 

greater  accuracy  is  desired  it  may  be  obtained  by  set- 
ting the  dividers  by  trial  so  that  the  quadrant  R  G  may 

be  stepped  off  into  a  whole  number  of  steps  such  as  12, 
16,  etc.,  and  then  every  third  or  fourth  step  taken  as 
a  construction  point.  Divide  D  E  into  foup  equal  parts 
as  at  H,  I,  J.  Draw  vertical  lines  from  these  points 
and  horizontal  lines  from  the  corresponding  points  at 
1 ,  2  and  3.  The  intersections,  as  at  K,  will  give  a  series 
of  points  on  the  elliptical  base  curve.  The  curve  E  C 
it  similar  to  E  A  but  in  reverse  order.  The  tangent 
to  the  curve  at  E  makes  an  angle  of  30  deg.  with  E  F 
and  D  F  is  the  pitch  line. 

The  elliptical  base  curve  gives  slower  starting  and 
stopping  velocities  to  the  follower  than  any  of  the  other 
curves,  but  the  velocity  is  higher  at  the  center  of  the 
stroke.  The  acceleration  is  variable  and  increases  to 
the  middle  of  the  stroke,  where  its  maximum  value  is 
greater  than  that  of  the  crank  but  less  than  that  of  the 
straight-line  combination  curve.  The  retardation 
values  decrease  in  reverse  order  to  the  end  of  the 
stroke. 

Translating  Drawings  from  Metric  to 
English  Measurement 

By  Dr.  C.  P.  Schwarz 

Sometimes  it  is  necessary  to  translate  metric  dimen- 
sion drawings  into  fractional  inch  drawings,  or  vice 

versa.  Incidentally  different  standards  for  pipes,  bolts, 
threads,  etc.,  are  incorporated  so  that  ultimately  the 
two  designs  are  not  interchangeable.  The  customary 
way  is  to  look  up  the  dimension  in  a  conversion  table 
and  clutter  up  the  drawings  with  a  mass  of  superfluous 
and  absurd  decimals. 

If  we  establish  the  arbitrary  rule  that  1  in.  shall 

equal  24  mm.,  all  sixteenths  may  be  expressed  in  milli- 
meters and  only  one  decimal  place  is  involved.  Now, 

4  in.  =  101.6  mm.,  while  we  made  4  in.  =  96  mm.; 

accordingly  the  metric  version  of  the  designer's  pipe- 
dream  has  shrunk  4A  per  cent.  This  is  generally  quite 
harmless  but  is  eminently  useful  as  it  eliminates  a  great 
deal  of  figuring. 

Gears  of  which  the  center  distances  have  been  trans- 
lated in  the  above  fashion  will  work  out  with  metric 

(module)  cutter  with  very  little  trouble.  Take,  for 
instance,  two  gears  of  4  pitch  with  14  and  19  teeth ;  the 
first  has  a  pitch  diameter  of  3i  in.  and  the  latter  41  in. 
and  the  center  distance  is  4J  in. 

According  to  our  way  of  figuring  4il  in.  =  99  mm. 
To  get  the  module  we  divide,  2  X  99.  by  the  sum  of 

2  X  99 
the  teeth,  thus:    — So —  =^  6.     The  metric  gears  will 

thus  figure  out  to  be  6  X  14  =  84  mm.,  and  6  X  19 

r^  114  mm.,  and  the  center  distance 
84  -I-  114 =  99  mm. 

Now  you  may  take  the  American  Machinists'  Hand- 
book and  look  up  the  table  comparing  the  pitch  and 

module  cutters  or  gears  and  you  will  see  that  the  trans- 
lated gear  is  just  as  strong — for  all  practical  purposes — 

as  the  original  gear.  This  example  is  not  doped  out,  it 
was  picked  at  random,  but  if  you  have  7-pitch  gears,  you 
may  not  get  results  at  the  first  shot.  This  scheme  is  also 
friendly  to  metric  bolt  sizes  as  they  increase  by  3  mm. 
To  proceed  in  the  reverse  direction  two  rules  may  be 
selected  from.  The  first,  25  mm.  =  1  in.,  gives  all  even 
millimeters  in  two  decimals;  the  design  shrinks  less 
than  1  per  cent,  but  involves  the  use  of  unwieldy 
decimals. 

The  second,  24  mm.  =  1  in.,  gives  all  millimeters 
which  are  multiples  of  li  in.  sixteenths  and  the  de- 

sign swells  about  5  per  cent.;  for  instance:  419  mm.  is 
not  a  multiple  of  1.5,  the  figure  nearest  to  it  is  418.5  = 
17/;j  in.  and  the  error  introduced  if  the  latter  figure  is 
taken  is  perhaps  not  sufficient  to  throw  the  design  out 

of  plumb. 
Needless  to  say,  the  above  way  of  figuring  applies 

best  when  a  design  has  to  be  adapted  without  attempt 
at  interchangeability. 

A  Use  for  Broken  and  Worn-Out  Drills 
By  John  H.  Blackman 

In  our  shop  we  have  for  some  time  been  using  worn- 
cut  drills  for  end  milling  cutters  as  suggested  by  Oscar 
Craft  on  page  414  of  American  Machinist.  We  grind 
them  straight  across  the  end  like  a  bottoming  drill 
and  then  grind  a  small  notch  in  the  end  of  one  lip  so 
that  the  other  is  as  long  as  half  the  diameter.  They 
work  much  better  ground  this  way  and  they  can  be  fed 
straight  into  the  work  like  a  drill. 
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m&AiJTo Ho'nm CONSTRUCTION 

Special  Parts for 

FOUR-WHEEL  DRIVE  TRUCKS 

By 

Harry  
C.  Satterthivaite 

, 
CH/EF  TOOL  DESIGJVER,  PRBM/e/i  MOTOR  CO. 

EVER  since 
 automobiles 

have  been  used,  attempts 
have  been  made  to  apply 

the  power  to  the  front  wheels. 
Moving  a  loaded  vehicle  by 
applying  power  to  the  rear 
somewhat  resembles  moving  a 
load  with  a  rope  or  fishing 

pole — it  can  be  pulled  much 
more  effectively  than  it  can  be 
pushed.  Applying  power  to 
the  front  wheels  and  steering 

with  the  rear  is  "going  ahead 
backward,"  for  you  must  run 
into  a  curb  or  other  obstacle 

in  order  to  run  away  from  it. 
Steering  and  drive  both  in 
front  have  never  successfully 

appealed  to  the  passenger- 
automobile  buyer,  but  have 
proved  very  succsssful  when 
used  on  four  -  wheel  -  drive 
trucks.  The  war  proved  the 

value  of  the  "quad."  One  of 
the  beat-known  trucks  of  this 
type  uses  a  shaft  drive  on 
both  front  and  rear  axles  sim- 

ilar to  the  usual  passenger-car  rear  axle.  The  steering  is 
through  a  ball-and-socket  joint  on  each  end  of  the 
front  axle,  the  drive  shaft  operating  through  a  uni- 

versal joint  the  center  of  which  is  in  line  with  the 

center  of  the  ball-and-socket  joint.  The  headpiece 

illustrated  shows  one  of  these  trucks  equipped  with  am- 

munition body  and  camouflaged  ready  to  "carry  the 
message  to  Fritz."  Fig.  1  shows  one  side  of  a  front 
axle  wath  the  wheel  in  place  and  the  ball-and-socket 

joint  A,  assembled  complete. 

The  sequence  of  operations  on  these  balls  as  made 
by  the  Premier  Motor  Corporation,  Indianapolis,  Ind., 
which  built  several  thousand  of  these  trucks  follows : 

The  -pieces  shown  present  problems  which  might 
easily  prove  puzzling,  and  the  methods  illustrated 

are  full  of  suggestions  fm-  fixtures  and  tools  for 
handling  difficult  prohleras  in  other  lines  of  work. 
The  pieces  are  rigid  in  construction  and  substaiv- 
tial  grades  are  provided  for  maintaining  the  align- 

ment of  hollow  milling  cutters  and  other  tools. 

FIG.    1.      FHONT-AXL.E   DRIVE    STEERING   JOINT 

AnneaL 
Snag. 

Center  both  ends. 

Rough-turn  and  face  shank  and 
flang',- ;  rough-turn  neck. 

Mill  clearance  notches  In  flange. 
Drill  through  and  rough  concave. 
Rough-turn  outside  diameter  of balL 

H^t-treat;  bore  and  ream  and nniflh  concave. 

Finish-turn  and  face  shank  and 
flange. 

Finish-form  neck  :  bore  and 
ream    shank    end. 

Finish-turn  outside  diameter  of 
bail. 

Rough      hollow-mill      and      face 
trunnions  and   turn  collar. 

Polish    ball    end. 
Finish  hollow-mill  trunnions. 
lirin  oil   holes   in    trunnions. 
Drill  bolt  holes  In  flange. 
Burr,  complete. 

The  ball  part  of  the  joint  is 
made  from  a  drop-forging  of 
30-40  point  carbon  openhearth 
steel,  heat-treated  after  rough 
machining  and  finished  all 
over  as  shown  in  Fig.  2.  The 
maximum  tolerance  is  plus  or 
minus  0.010  in.,  the  minimum 
plus  0.0005  in.  and  minus 
0.0000  inch. 

A  fixture.  Fig.  3,  with  V- 
blocks  A  to  take  the  trunions, 

a  spring-actuated  V-block  B 
to  equalize  the  ball  sidewise 
and  a  centering  jaw  C  for  the 
shank,  on  the  end  of  a  clamp 

screw,  hold  a  forging  for  cen- 
tering. Center  punches  operat- 

ing through  bushed  holes  in 
the  clamp  screw  D  and  the 
lower  end  of  the  fixture  body 

accurately  center  the  forg- 
ing with  respect  to  vital 

locating  points  so  as  to 
equally  distribute  the  metal 
left  for  finish.  The  fixture 
is  mounted  over  a  notch 

in  the  bench  so  that  the  small  center  punch  E  shown 
on  the  bench  by  the  fixture  may  be  reached  with  a 
hammer.  This  lower  punch  is  held  in  the  fixture  by 
means  of  a  spring-wire  retainer.  The  punches  are  made 
with  loose  heads  fitted  on  a  slight  taper  to  be  readily 
replaced  when  worn  out.  The  average  time  on  this 
operation  is  2  minutes. 

The  centers  are  drilled  and  reamed  with  a  combined 
drill  and  center  reamer  in  a  light  drill  press  with  a 
center  on  the  table. 

The  shank  and  flange  are  rough-turned  and  faced 
and  the  neck  between  the  flange  and  ball  rough-formed, 
using  the  special  turret  head  and  tools  shown  in  Fig.  4 
fitted  to  a  heavy-duty  lathe.  The  illustration  shows  a 
forging  on  which  this  operation  has  been  fini.shed,  placed 
in  position  for  the  first  cut,  which  is  made  with  three 
tools,  one  of  which  turns  the  flange  diameter  and  the 
other  two  the  shank.  The  right  and  left  balls  are 
slightly  different  on  the  shank  ends,  one  of  them  having 
two  diameters  and  a  counterbore  for  shrinking  over  the 
axle  tube.    The  other  with  the  smaller  shank  is  straight 
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FIGS.  3  TO  5      PUNCHING  AND  MILLING   FIXTURES  AND   TURRET  HEAD  FOR  LATHE 

-Center-punching  fixture.     Fig.  4 — Special  turret  liead  for   latiie.     P'ig.  5 — Fixture  for  milling  notches  in  flange 

and  has  no  counterbore,  it  being  assembled  into  one 
side  of  the  differential  housing. 

[<.-//.•■>, 

FIG LINE  DRAWING  OF  FRONT-AXLE  STEERING  BALL 

The  tools  A,  B  and   C  are   for   straddle-facing  the 
flange  and  facing  the  end  of  the  shank  to  length.    The 

empty  tool  slot  shown  to  the  left  is  the  position  for 
facing  the  ball  with  the  longer  shank.  The  next  face 
of  the  turret  carries  a  serrated  formed  cutter  for 
breaking  through  the  scale  on  the  neck  and  the  fourth 
side  a  profile  cutter  for  forming.  Approximately  A 
in.  of  metal  is  left  on  each  surface  for  finishing  after 
heat  treatment.  The  average  time  per  piece  is  23.3 
minutes.  Subsequent  boring  and  turning  operations 
are  located  from  the  shank  and  the  adjoining  face  of 
the  flange. 

Rough-Boring  and  Concaving 

The  notches  are  next  milled  through  the  flange,  using 
the  fixture  shown  in  Fig.  5,  which  is  equipped  with 
an  equalizing  device  A,  operated  by  the  star  wheel  B 
and  locked  by  the  handwheel  C.  The  notches,  which 
are  clearance  for  the  spring  seat,  are  thus  milled 
parallel  with  the  center  line  through  the  trunnions  and 
are  used  in  later  operations  for  driving  the  forging 
while  held  in  various  chucking  fixtures.  The  average 
time  for  this  milling  is  6.5  minutes. 

Fig.  6  illustrates  the  rough-boring  and  the  concaving 
operations.  These  consist  of  drilling  all  the  way  through 
with  a  2i-in.  drill  and  concaving  Si  in.  deep  and  4^;?  in. 
diameter  with  the  double  cutter  bar  shown.     This  is 

FIG.  6.     ROUGH-BoRE  AND  CONCAVE  BALL,  END 
FIG.  7.     FIXTURE  FOR  TURNING  BALL  SURFAl.-^ 
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FIG>  8,     FINISH-BORE  AND  CONCAVE  BALL,  END FIG.  a.     COUNTERBOBH  FOR  TUBE  FIT 

hardened-steel  bar  with  high-speed-steel  cutters  set  at  an 
angle  to  give  a  good  top  rake.  The  cutters  are  field  in 
position  by  small  collars  A,  with  one  flat-tapered  side, 
held  down  by  fillister-head  screws.  The  screw  holes  and 
the  counterbores  for  the  collars  are  drilled  at  a  slight 
angle  with  the  face  of  the  cutter  so  as  to  give  a  wedging 
action  against  the  flat  side  of  the  collar.  The  pressure 
of  the  cut  forces  the  cutter  to  a  seat,  so  the  collars 
have  very  little  duty  to  perform.  The  shank  of  this 
tool  is  keyed  to  a  flanged  turret  adaptor  B,  which  is 
bolted  to  the  face  of  the  turret.  This  prevents  turning 
of  the  bar  with  consequent  damage  to  the  shank  or 
breaking  out  the  top  of  the  turret  as  is  possible  if 
the  clamp  screw  only  were  used.  The  chucking  fixture 
holds  the  forging  in  a  bushing  for  the  shank,  the  flange 
being  clamped  against  the  face  of  the  fixture  which  has 
a  hardened  ring  fitted  into  the  surface.  One  of  the 
notches  milled  in  the  previous  operation  serves  as  a 
driver  against  a  fitted  stud  C  in  the  fixture.  The  aver- 

age time  for  this  entire  operation  on  the  Libby  16-in. 
turret  lathe  is  28.2  min.,  which  include  chucking, 
changing  tools,  etc. 

In  rough-turning  the  ball  the  forging  is  chucked  in 
an  angle  fixture  screwed  on  the  spindle  of  a  25-in. 
LeBlond  lathe  as  shown  in  Fig.  7.  A  radius-turning 
fixture  doweled  to  the  bed  of  the  lathe  replaces  the 

carriagBT  and  swings  a  lorged  turning  tool  through  the 
proper  arc.  This  fixture  is  moved  by  means  of  a  worm 
and  gear  shown  at  A.  The  depth  of  cut  and  conse* 
quently  the  diameter  of  the  ball  are  regulated  by  a 

feed  screw  with  a  double-end"  handle.  The  tool  carrier 
is  gibbed  to  the  swinging  part  of  the  radius  fixture 
with  V-ways  similar  to  a  lathe  cross-slide  and  can  be 
locked  in  position  by  means  of  the  screw  projecting 
through  the  top. 

After  the  first  cut  is  taken  the  lathe  is  stopped  and 
the  ball  shifted  to  another  position,  six  cuts  being 
required  to  cover  the  entire  surface.  It  could  be  done 
in  four  cuts  if  it  were  not  for  a  slight  interference 
of  the  flange  and  the  radius  to  the  neck  of  the  ball. 
The  average  time  for  this  operation,  including  chucking 
and  changing  positions,  is  14.3  minutes  per  ball. 

All  surfaces  of  the  ball  except  the  trunnions  have 
been  rough-machined  and  the  forging  is  next  heat- 
treated.  It  is  then  placed  in  the  same  fixture  as  was 
used  for  rougli-concaving.  Fig.  8,  and  finish-bored, 
reamed  and  concaved.  The  tools  shown  in  the  turret 

finish  the  bores  and  bottom  of  concave  up  to  the  Si'o 
in.  diameter.  The  remainder  of  the  concave  is  finished 

by  means  of  a  formed  cutter  held  in  the  cross-slide 
tool  turret,  the  carriage  and  cross-slide  being  operated 
by  hand  in  order  to  match  up  the  two  cuts  on  the 

ViC,    1(1       KOI'iJH  HOLIXJW-MILL  TRUNNIONS PIG.   11.      FINISH  HOLLOW^-MILL  TRUNNIONS 
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concave  surface.     The  average  time  per  piece  is  28.7 
minutes. 

Both  ends  of  the  bore  are  chamfered  in  this  operation 

so  that  the  forging  can  be  handled  on  pipe  centers 
to  finish  turn  and  face  the  shank  and  flange  and  to 
finish-form  the  neck  in  the  next  two  operations.  The 

tools  used  are  simple  tool  blocks,  replacing  the  stand- 
ard toolpost,  using  standard  tool  bits  for  one  operation 

and  a  formed  cutter  similar  to  the  rough-turning  cutter 
for  finishing  the  neck.     The  time  on  the  finish  turn 

Ci«^^^^ 

holding  the  ball  within  0.002  to  0.004  in.  of  a  perfect 
sphere,  although  the  tolerance  is  much  greater.  The 
time  on  this  operation  is  the  same  as  in  the  rough- 
turning,  14.3  minutes. 

In  mounting  this  fixture  on  the  lathe  bed  great  care 
was  taken  to  see  that  the  center  of  revolution  of  the 

radius-turning  fixture  was  directly  in  line  with  the 
center  of  the  chucking  fi.xture.  A  special  arbor  was 
ground  up  to  fit  the  bore  of  the  stationary  part  of  the 
turning  fixture  and  also  the  bore  of  the  chucking  fixture 

FIGS.  12  TO  15.     THE  BALL  AND  THREE  FIXTURES  FOR  MACHINING  IT 

Fig.  12 — Balls  in  various  stages  of  completion.     Fig.  13 — Bore   and  concave  socket  member  half.     Fig.   14 — Drill  tie-bolt  holes  in 
socket   member    half.      Fig.    15— Facing   socket-member   assembly 

and  face  operation  is  15  minutes,  and  on  finish-forming 
the  neck  10  minutes. 

The  right-hand  ball,  which  is  counterbored  on  the 
shank  end,  is  chucked  in  the  fixture  shown  in  Fig.  9. 
It  is  clamped  on  the  finished  shank  in  hardened  half- 
bushings  A,  located  from  the  ball  side  of  the  flange 
and  driven  by  one  of  the  notches  in  the  flange.  The 
cap  is  hinged  to  a  link  so  as  to  avoid  any  distortion 
or  eccentric  location  as  is  often  the  case  with  a  single 
pin  hinge.    The  average  time  per  piece  is  14.9  minutes. 

The  outside  diameter  of  the  ball  is  next  finish-turned, 
using  the  same  tools  as  for  roughing,  Fig.  7,  except  for 
the  bushing  bore  in  the  chucking  fixture,  which  must  now 
handle  a  finished  shank.     No  trouble  is  experienced  in 

where  the  ball  shank  was  held.  The  arbor  was  inserted 
in  both  bores,  thus  bringing  them  in  line  with  each 
other  and  the  fixture  doweled  to  the  ways  of  the  lathe. 

The  balls  are  next  clamped  in  a  fixture  similar  to 
the  one  used  for  turning  the  balls,  but  with  a  sliding 
V-block  to  locate  the  first  trunnion,  which  is  roughed 

out  with  a  hollow  mill  held  in  the  tailstock  of  a  25-in. 
lathe.  The  carriage  of  the  lathe  is  equipped  with  a 
bridge  support  A  for  the  hollow  mill  B,  Fig.  10.  This 
support  preserves  the  alignment  of  the  mill  and  is 
splined  to  prevent  the  mill  from  turning.  The  tailstock 
is  attached  to  the  carriage  so  that  the  power  feed  of 
the  lathe  may  be  used,  the  tail  spindle  being  used 

only  for  adjustment  of  the  mill  with  respect  to  the  car- 
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riage.  The  bridge  is  so  constructed  as  to  leave  the 
cross-slide  free,  which  carries  a  special  tool  block  for 
facing  the  ends  of  the  trunnions  to  length. 

The  mill  is  a  Brown  &  Sharpe  finishing  mill  without 
backrests,  using  twc  formed  cutters  diametrically 

opposite  each  other.  These  cutters  rough-turn  the 

"trunnion  and  finish-turn  the  collar  and  fiUets  at  the  base of  the  trunnion.  After  one  trunnion  is  turned  the  ball 
is  revolved  in  the  chucking  fixture  and  a  bushing  slipped 
out  of  the  center  of  the  fixture  over  the  trunnion  just 

rough-turned  trunnion.  After  the  first  trunnion  is 
finished  the  clamps  and  bushings  are  removed  and  the 
work  revolved  to  bring  the  other  trunnion  to  cutting 
position.  The  slip  bushing  is  changed  for  one  with  a 
bore  fitting  the  finished  trunnion.  This  bore  has  a 

very  slight  taper,  just  enough  to  take  care  of  the  0.0005- 
in.  limit.  This  bushing  locates  the  trunnion  first  fin- 

ished directly  in  line  with  the  center  of  the  hollow  mill 
and  the  shank  of  the  forging.  The  hollow  mill  is  sup- 

ported by  a  bushing  in  the  fixture.     The  average  time 

FIGS.   16  TO  19.      SPECIAL  DRILLING  AND  MILLING    FIXTURES 

Fig.  16— DriU  12  boles  in  face  of  socket  assembly.  Fig.  17 — ^Ream  taper  hole  for  steering  arm.     Fig.  18 — Hollow-mlU  axle-shaft 
trunnions.     Fig.   19 — Mill  axle-shaft  squares 

turned.  The  opposite  trunnion  is  then  roughed  on  a 
center  line  with  the  first  one.  The  average  time  on 
this  complete  operation  is  18.5  minutes. 

The  ball  end  is  next  polished  to  remove  the  tool  marks, 
as  experience  has  shown  that  on  all  balls  broken  in 
service  the  fracture  originated  at  a  tool  mark. 

The  diameter  of  the  trunnion,  on  which  the  tolerance 
is  plus  0.0005  in.  and  minus  0.0000  in.,  is  finished  by 
a  hollow  mill  with  two  cutters  placed  diam.etrically 
opposite  similar  to  the  mill  used  for  roughing  and 
supported  as  at  A,  Fig.  11.  The  mill  is  fitted  to  the 
spindle  of  a  No.  3  horizontal  milling  machine  and  the 
work  is  clamped  in  the  fixture  shown.  The  first  cut 
is  located  by  a  slip  bushing,  the  bore  of  which  fits  the 

for  finishing  both  trunnions  in  this  operation  is  7.5 
minutes. 

The  fV-in.  oil  holes  through  the  trunnions  are  next 
drilled  on  a  single-spindle  drilling  machine  and  the 
six  bolt  holes  in  the  flange  are  drilled  on  a  multiple- 
spindle  drilling  machine,  locating  the  jig  from  one  of  the 
trunnions.  This  finishes  the  machining,  the  work  is 
now  ready  for  bench  burring  and  final  inspection. 

Fig.  12  shows  six  of  these  balls  in  various  stages  of 
completion  from  the  rough  forging  A  to  the  finished 
ball,  B.  The  rough  forging  weighs  65  to  70  lb.  and  the 
finished  piece  22  lb. 

The  socket  part  of  the  joint  consists  of  two  members 
made  from  electric-furnace  steel  castings.     They  pre- 
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.sent  several  difficult  machining  operations  on  account 

of  the  close  limits  and  the  irregular  shape  of  the  cast- 

ings, which  make  them  difficult  to  hold  without  distor- 
tion. In  the  first  operation  the  parts  are  held  in  a 

chucking  fixture  mounted  over  a  three-jaw  universal 
chuck  on  a  16-in.  Libby  lathe.  The  chuck  jaws  grip 
the  shank  and  the  ears  for  the  tie  bolts  are  held  against 
two  positive  stops  by  setscrews.  This  prevents  the 
casting  springing  when  the  intermittent  cut  is  being 
taken  on  the  concave  surface.  This  surface  is  finished 

by  means  of  a  single-point  cutting  tool  A,  Fig.  3, 
mounted  in  a  disk  which  revolves  in  a  turret  holder. 
The  outside  diameter  of  this  disk  is  a  worm  gear  which 
meshes  with  a  worm  on  the  vertical  handwheel. 

The  two  halves  of  the  socket  member  are  joined  with 

a  male  and  female  fit  which  is  roughed  out  in  this  opera- 
tion. A  facing  tool  held  in  a  turret  holder  squares 

out  the  fit  after  it  is  roughed  by  means  of  a  cross-slide 
tool.  The  hole  through  the  shank  is  also  bored  and 
reamed  to  0.002  in.  less  than  finished  size.  This  com- 

pletes the  operation  which  is  done  in  14.1  minutes. 

Drilling  Tie-Bolt  Holes 

The  tie-bolt  holes  are  next  drilled  in  the  fixture  shown 
in  Fig.  14.  This  fixture  consists  of  two  parts,  a  bush- 

ing plate  and  a  holding  fixture.  The  busliing  plate  has 
a  male  fit  on  one  side  and  a  female  on  the  other,  thus 

drilling  either  half  of  the  member  with  the  same  bush- 
ings. The  equalizing  arms  for  locating  the  work  straddle 

the  bushing  plate  to  locate  either  half  being  drilled 
so  that  the  unfinished  surfaces  match  each  other  when 
assembled.  The  time  for  drilling  and  reaming  averages 
4.8  min.  per  piece. 

The  halves  are  then  chucked  in  a  turret  lathe  on  the 
male  or  female  fit,  as  the  case  may  be,  with  the  shank 
end  out.  This  end  is  faced,  the  bushing  hole  reamed  to 
finish  size,  bored  for  the  thread  and  tapped  for  the 
plug  which  assembles  in  the  shank  of  each  member. 
These  plugs  with  thrust  washers  under  them  adjust 
against  the  ends  of  the  trunnions  on  the  axle  balls, 
the  load  of  the  front  axle  being  carried  on  the  lower 

plug.  The  concave-socket  member  is  slightly  larger 
than  the  spherical  surface  of  the  axle  ball,  the  bearing 
load  being  carried  on  the  ball  trunnions,  the  ball-and- 
socket  feature  of  the  joint  serving  as  a  housing  for 
the  universal  joint  in  the  drive  shaft. 

In  the  next  operation  the  male  and  female  joints  are 
finished  to  gage  on  an  engine  lathe,  the  work  being 
held  on  an  arbor  pressed  in  the  reamed  hole.  This 
brings  the  faces  true  with  the  bushing  hole  after  the 
hole  is  reamed  to  size. 

The  two  halves  are  then  assembled  and  afterward 
chucked  in  the  fixture  shown  in  Fig.  15.  The  as- 

sembled socket  member  is  placed  in  the  fixture  and  a 
special  arbor  A  slipped  through  the  bushings  in  the 
fixture  and  the  reamed  holes  in  the  socket  member.  A 

knurled-headed  screw  B  through  the  body  of  the  fixture 
and  at  right  angles  to  the  arbor  has  two  tapered  sur- 

faces which  raise  locating  pins  against  the  back  sur- 
face of  the  socket  assembly.  This  equalizes  the  stock 

so  that  the  finished  face  will  be  parallel  to  the  back 
side  of  the  castings  and  at  the  required  angle  with  the 
reamed  hole  through  which  arbor  is  placed.  ,  A  fore- 

and-aft  tool  block  replaces  the  cross-slide  and  carries 
two  tools  in  both  the  front  and  back  sides.  These  tools 
are  set  to  rough  and  finish  both  the  joint  face  and  the 
male  pilot.  This  male  pilot  fits  a  counterbore  in  the 
front  wheel  spindle,  the  12  holes  drilled  in  the  socket 
member  in  the  next  operation  being  tapped  to  attach 
this  spindle.  This  facing  operation  requires  an  aver- 

age of  13.2  minutes. 

The  drilling  of  these  holes  is  shown  in  Fig.  16.  A 
channel-shaped  jig  carries  the  bushing  in  the  web  of 
the  channel.  The  inside  surface  of  this  web  has  a 
counterbore  which  receives  the  male  pilot  of  the  socket 
assembly.  The  work  is  held  in  place  by  an  arbor  slipped 
through  bushings  in  the  flanges  of  the  jig  and  the 
reamed  holes  of  the  socket   assembly.     The   channel 

FIG.    20. HALF   OF    D1FFERENTI.\L   HOUSING    WITH 
PINION    BEARING 

flanges  serve  as  legs  on  which  the  jig  stands  while 
drilling.  Two  passes  of  the  drills  were  used  on  this 
operation,  drilling  six  holes  at  once.  The  average  time 
per  assembly  is  8  minutes. 

The  boss  for  the  steering-arm  hole  is  straddle-milled 
and  the  taper  hole  is  then  drilled  and  reamed,  using  the 
tools  shown  in  Fig.  17.  The  work  is  held  with  an  arbor 
through  the  reamed  bushing  holes  similar  to  previous 
jigs.  The  jig  is  made  to  be  used  either  side  up  so  as 
to  make  either  right-  or  left-hand  sockets.  A  three- 
flute  drill  is  first  run  through  the  cored  hole  in  the 
castings,  being  guided  by  a  slip  bushing.  The  taper  is 
then  roughed  with  a  three-flute  spiral  reamer  with 
notched  teeth  to  break  the  chips.  The  hole  is  finished 
to  gage  with  a  10-flute  spiral  reamer.  The  two  reamers 
with  Wizard  chuck  sleeves  attached  are  shown  in  the 

front  of  the  figure.  The  average  time  for  this  opera- 
tion is  10.7  minutes. 

Broaching  the  ke>"way  in  the  taper  hole,  tapping  the 
12  holes  and  burring  complete  the  operation. 

As  mentioned  before  the  drive  to  the  front  wheels 

is  through  universal  joints,  the  centers  of  which  coin- 
cide with  the  centers  of  the  ball-and-socket  joint.  The 

concave  of  the  axle  ball  is  for  clearance  over  these  uni- 
versal joints.  The  shafts  coupled  to  these  joints  are 

chrome-vanadium  drop-forgings  with  trunnions  forged 
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the  tool  is  in  constant  motion,  first  toward  the  center 
and  then  away  from  it,  while  passing  the  flange.  The 

joint  face  is  roughed  out  to  the  largest  diameter  per- 
nitted  by  the  torsion -collar  flange  by  means  of  a  heavy 
inserted  cutter  tool.  The  remainder  of  the  cut  is 

finished  from  the  rough  casting  by  the  cam-operated 
tool,  which  successfully  makes  an  oiltight  joint  on  these 
faces. 

The  ability  of  these  tools  to  perform  their  duty  with 
the  maximum  of  accuracy  in  the  minimum  time  is  the 
result  of  two  things,  first,  the  use  of  plenty  of  metal 
in  their  construction,  which  in  fixture  work  never  costs 
as  much  as  its  omission;  and  second,  accurate  work  in 

building  the  tools.  This  was  obtained  by  a  rigid  in- 
spection as  the  work  progressed  and,  if  necessary,  cor- 
rections made  before  the  error  could  cause  trouble. 

The  designs  were  carefully  worked  out  and  where  deci- 
mal dimensions  appeared  on  the  drawing  the  tool  in- 

spector held  the  toolmakers  to  a  0.0002  in.  plus  or  minus 
limit. 

Our  Duty  as  Employers 
By  J.  J.  Hartley 

Are  we  as  employers  doing  our  share  just  at  this 
time  to  reorganize  our  plants  on  a  fair  and  square, 
man  to  man  basis,  or  are  some  of  us  unable  to  break 
away  from  tradition  and  take  advantage  of  the  present 
enormous  supply  of  unemployed,  able-bodied,  skilled 
and  unskilled  men,  a  large  proportion  of  whom  have 
families,  and  are  of  real  necessity  seeking  diligently 
for  employment?  The  great  majority  of  workers  in 
machine  shops  are  intelligent,  reasohable  and  honest, 
and  should  be  dealt  with  on  such  a  basis. 

The  company  with  which  the  writer  is  connected 
happened  to  be  in  need  of  the  services  of  additional  men 
during  the  past  two  months  and  even  though  the  plant 
is  located  at  a  considerable  distance  from  the  manu- 

facturing center  of  Chicago,  the  eligible  applicants 
have  without  exaggeration  numbered  75  or  more  for 
every  opening  we  have  had  to  offer.  We  have  not 
found  it  necessary  to  remind  applicants  that  the  war 
is  over,  nor  have  we  tried  to  hire  them  at  pre-war 
rates.  We  have,  on  the  other  hand,  offered  and  are 
now  paying  a  liberal  guaranteed  hourly  rate  to  all  our 
production  workers,  telling  them  frankly  when  hiring 
them  that  in  due  course  they  would  be  given  piece  work 
on  which  our  time  allowance  would  permit  the  average 
man  to  make  50c.  per  hour  or  better.  When  it  is 
explained  that  this  arrangement  applies  to  intelligent 
men  of  limited  or  no  prior  experience  we  feel  that 
the  offer  is  fair.  This,  we  believe,  is  recognized  by 
our  men,  and  particularly  by  those  who  have  thus  far 
been  given  piece  work.  These  men  made  good  from 
the  start  and  are  in  the  great  majority  of  cases  aver- 

aging more  than  50c.  per  hour.  This  is  from  30  to 
40  per  cent,  more  than  the  same  class  of  labor  received 
in  the  years  just  preceding  the  wer. 

The  writer  having  personally  interviewed  the  major- 
ity of  the  applicants  since  the  middle  of  December, 

has  reason  to  believe  that  some  employment  agents 
have  been  endeavoring  to  hire  intelligent  workers  at 
a  considerably  lower  hourly  rate  than  the  high  cost  of 
living  would  justify.  The  safest  and  fairest  policy  for 
the  employer  to  pursue  is  to  fix  a  schedule  of  wages 
and  salaries  that  will  insure  the  appreciation  of  the 
employee,  since  a  fair  deal  will  always  be  quickly  recog- 

nized by  the  great  majority  of  men  employed  in  manu- 
facturing industries. 

The  man  with  the  important  responsibilities  of  hiring 
help,  to  be  successful,  should  receive  an  applicant  in 
a  cheerful  and  sympathetic  manner.  In  fact  is  not  the 
man  who  offers  his  skill  and  labor  direct  entitled  at 
least  to  the  same  courtesy  and  consideration  as  the 
salesman,  who  also,  but  indirectly,  offers  you  labor  in 
the  form  of  the  finished  product  which  he  has  to  sell? 
It  is  not  good  business  nor  fair  to  the  man  who  may, 
at  great  loss  of  time  and  some  expense,  come  to  our 
plant  to  olTer  his  services,  to  be  greeted  with  a  shingle: 

"No  help  wanted."  We  owe  him  the  courtesy  of  an 
interview  and  if  we  cannot  employ  him  we  can  at  least 
offer  him  an  explanation  why.  There  is  a  limited  num- 

ber of  manufacturing  concerns  who  are  fortunate 
enough  to  have  always  recognized  the  hiring  of  and 
dealing  with  employees  as  of  first  importance.  It  is 
safe  to  say  that  the  employment  department  records  in 
such  establishments  will  always  show  a  profit  resulting 
from  the  minimum  help  turnover  which  invariably 
prevails  there. 

The  next  big  thing  after  hiring  men  is  to  provide 
them  with  a  means  of  earning  maximum  compensation 
through  their  own  individual  effort.  This  can  best  be 
accomplished  by  paying  them  at  a  price  per  unit  rather 
than  for  the  hours  and  minutes  of  working  time.  Super- 

intendents and  foremen  who  have  had  experience  with 
both  systems  will  probably  agree  that  most  workmen 
will  produce  a  larger  output  of  better  quality  under  the 
piece-work  system  than  under  the  hourly  rate  method, 
and  that  once  the  workmen  become  accustomed  to  the 
greater  possibilities  in  the  way  of  returns  from  the 
former  system  they  are  very  reluctant  to  return  to  the 
old    one. 

To  be  successful  a  piece-work  system  must  be  based 
on  average  performance  and  not  on  that  of  a  picked 
expert  and  must  take  into  account  all  the  factors  that 
may  enter  during  a  long  working  day.  Careful  analysis 
will  divide  the  workers  into  five  classes  of  which  the 
middle  one  should  be  chosen  as  the  basis  of  price  per 
piece  calculations  of  the  minimum  guaranteed  rate  and 
maximum  possible  earnings.  Production  records  of 
many  of  the  concerns  operating  on  this  basis  show 
that  the  higher  and  lower  classes  usually  balance  each 
other  so  that  the  average  earnings  will  be  equal  to  those 
of  the  middle  class  man.  When  a  man  is  started  on 
piece  work  he  should  be  told  what  the  minimum  returns 
to  him  will  be  for  a  fair  amount  of  diligence  and  also 
that  the  price  will  not  be  reduced  so  long  as  conditions 
under  which  it  was  determined  do  not  change  appre- 

ciably. He  should  also  be  encouraged  by  being  told 
that  if  he  can  make  double  the  minimum  rate  by  extra 
effort  the  company  is  glad  to  have  him  do  it. 

To  Prevent  Tracing  Cloth  From Stretching 

By  a.  E.  Kipps 

I  have  used  the  simple  kink  as  noted  below  for  some 
time  and  have  found  it  very  handy.  No  doubt  many 
readers  know  that  when  a  tracing  is  left  tacked  to  the 

drawing  board  for  any  length  of  time  it  stretches  con- 
siderably. I  overcome  this  difficulty  in  the  following 

manner:  Before  leaving  the  tracing  simply  take  out 

two  thumb  tacks  from  the  opposite  corners.  The  trac- 
ing may  now  be  left  as  long  as  you  please  and  will 

not  stretch.  It  takes  but  a  second  to  replace  the  tacks 
when  commencing  work  on  the  tracing  again. 
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Arrangement  of  Equipment  in  Shops 
By  JAMES  FORREST 

The  principles  of  scientific  shop  layout  are  here 

taken  up  and  reduced  to  the  form  of  equations 

for  convenience  in  handling.  Straight-line  and 
contract-shop  layout  problems  are  contrasted  and 

a  solution  by  the  aid  of  cardboard  models  is  de- 
scribed. 

THfe  problem  of  planning  the  location  of  the  tools
 

and  equipment  in  the  layout  of  a  new  shop  lies  be- 
tween the  extremes  of  simplicity  and  of  a  com- 

plexity of  requirements  which  can  only  be  approximately 
satisfied,  depending  on  the  business  to  be  carried  on. 
The  first  point  to  be  considered  is  the  matter  of  cost 
in  transferring  the  product  components  coincident  with 
plant  operation  over  a  definite  number  of  months  or 
years  between  certain  predetermined  dates. 

In  all  plants  there  exists  an  expectancy  of  gradual 
increase  in  sales  to  be  offset  by  a  corresponding  increase 
in  output  capacity.  It  will  be  necessary  in  making  any 

layout  to  assume  a  set  of  requirements  to  cover  a  spe- 
cific output,  and  if  the  layout  is  based  on  present  re- 

quirements it  will  become  inadequate  in  the  course  of 
time  and  its  various  components  will  no  longer  operate 
at  their  highest  efikiency.  On  the  other  hand  if  the 

layout  is  made  to  cover  requirements  too  far  in  the  fu- 
ture everything  will  operate  at  reduced  efficiency  until 

production  rises  to  the  proper  volume  to  fully  utilize  the 
available  resources.  The  best  that  can  be  done  is  to 

select  a  reasonable  output  standard,  making  provision 
for  expansion  based  on  past  growth  and  future  plans 
without  introducing  inordinate  criK)ling  factors  during 
present  operation. 

Every  layout  scheme  must  have  an  entering  and  a 

leaving  end  and  these  are  set  to  the  points  of  the  com- 
pass which  will  give  the  unit  under  consideration,  be 

it  a  complete  plant  or  a  small  department,  the  most  ef- 
ficient relation  to  those  outside  influences  directly  af- 
fecting it.  In  some  instances  conditions  will  necessitate 

that  receiving  and  shipping  take  place  at  the  same  end 
of  the  plant  or  the  operations  may  be  carried  out  along 
the  first  floor  and  return  along  the  second,  and  this  can 
also  be  done  where  space  is  to  be  saved. 

Laying  Out  a  New  Plant 

In  most  plants  of  any  size  having  no  regard  for  sci- 
entific layout  it  will  be  found  that  convenience  has  com- 

peUed  at  least  an  approximate  segregation  of  the  de- 
partments such  as  the  forge  shop,  machine  shop,  foun- 

dry, stores,  etc.,  while  in  a  small  shop  it  may  be  that 
only  certain  comers  are  devoted  to  certain  pursuits. 
But  in  old-established  shops  this  is  about  as  far  as  the 
subdivision  goes,  and  the  engineer  called  in  to  lay  out 
one  of  a  group  of  shops  on  the  basis  of  eflkiency  will 
be  fortunate  if  he  is  not  forced  to  compromise  on  some 
seemingly  indispensable  points  on  account  of  its  estab- 

lished relations  with  the  other  shops. 
in  laying  out  a  new  plant  more  freedom  is  possible, 

practically  the  only  limits  being  the  relation  of  railroad 

(1) 

sidings  to  the  bringing  in  of  raw  materials  and  the 

supplies  for  converting  it,  and  the  shipping  of  the  fin- 
ished product. 

As  a  preliminary  to  any  layout  it  will  be  necessary  to 
separate  the  products  into  their  component  items  and 
these  again  into  their  operation  items,  information  being 
arranged  in  tabular  form  for  comparative  purposes. 
This  table  will  show  the  number  of  pieces  of  each  kind 
passing  through  the  shops  every  working  day  and  also 

the  total  time  for  which  each  machine  is  occupied  dur- 
ing an  operation,  so  that  the  complete  machine  or  equip- 

ment time  may  be  found  for  every  item  composing  the 

product. 
The  total  number  of  units  will  be :  Number  of  opera- 

tions on  each  piece;  storage;  repair  shop;  millwright; 

toolroom;  special  department,  such  as  foreign  inspec- 
tion ;  shipping. 

The  size  of  these  units  of  manufacture  will  be  de- 
termined by  the  quantities  produced,  as  in  many  cases 

suitable  operations  for  combination  will  be  performed 
in  the  same  shop. 

Through  each  shop  will  pass  a  number  of  pieces  equal 

to  the  output  per  working  day,  and  the  number  of  ma- 
chines required  of  any  type  = 

Output  X  operation  time  in  hours 
working  hours  per  day  X  0.9 

Area  of  shop  required  = 
Clearance  area  of  machine  (including  operating  space) 

X  No.  of  machines,  plus  storage  and  handling  space, 
plus  inspecting  and  erecting  space   (2) 

Layouts  for  Steaight-Line  Peoducts 

The  simplest  layout  is  possible  when  the  product  is  a 
so-called  straight-line  product  which  can  start  at  so 
many  pieces  an  hour  at  one  end  of  a  shop  or  series  of 
shops  and  go  from  one  operation  to  another  as  in  the 
manufacture  of  a  single-piece  product.  This  seldom 
occurs,  but  the  most  complicated  processes  of  manufac- 

ture when  analyzed  resolve  themselves  into  a  combina- 
tion of  these  straight-line  paths. 

Then  there  is  the  plant  the  product  of  which  is  made 
in  such  large  quantities  that  a  separate  depai^ment 
containing  certain  equipment  can  be  established  for  each 
of  the  various  parts  making  up  the  finished  product. 
Examples  of  this  kind  are  the  artillery  shell  and  the 
automobile.  The  product  is  divided  into  its  components 
and  these  again  designated  as  parts  manufactured  or 
parts  bought.  The  shops  manufacturing  some  of  the 
minor  parts  and  the  stores  containing  the  purchased 
ones  are  located  in  the  proper  sequence  and  join  the 
principal  part  just  when  needed  as  tributaries  feed  a 
main  stream.  In  this  way  economy  in  handling  is  at  a 
maximum,  interference  at  a  minimum  and  overlapping 
and  return  of  the  product  over  its  own  path  are  done 
away  with.  In  a  layout  such  as  this  enough  machines 
and  equipment  are  grouped  at  each  station  or  operation 

shop  along  the  path  to  take  care  of  a  certain  prede- 
termined number  of  pieces  passing  through  in  a  certain 

time. 

Such  conditions  can  in  general  only  be  realized  in  the 
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putting  down  of  new  shops  built  for  the  express  pur- 
pose in  hand,  but  much  will  be  accomplished  by  bearing 

the  above  principles  in  mind  in  the  accommodating  of 

any  preexisting  shops  to  a  new  product  or  in  the  read- 
justment of  a  shop  and  a  product  that  have  become  un- 

balanced. 

If  the  product  is  a  new  one  and  there  is  not  enough 
data  to  enable  the  engineer  intelligently  to  balance  the 

individual  operating  equipment,  space  should  be  pro- 
vided in  each  shop  to  take  care  of  the  possible  need  for 

additional  equipment  which  may  develop  after  manu- 
facture is  under  way.  On  the  other  hand,  there  is  also 

the  possibility  that  all  the  machines  installed  will  not 
be  required.  These  unforeseen  retardants  of  the  pro- 

duction stream  sometimes  manifest  themselves  in  an 

alarming  fashion  after  operations  have  been  started, 
and  for  this  reason  the  individual  output  of  each  ma- 

chine or  other  unit  should  be  established  with  extreme 

caution  before  it  is  embodied  in  any  general  scheme. 
If  there  is  any  error  it  will  be  multiplied  in  proportion 
to  the  number  of  machines  employed.  I  have  seen  in  one 
plant  alone  shops  full  of  machines  which,  after  all  the 
expense  of  installing  and  equipping  them  with  indi- 

vidual motors,  never  once  revolved  because  this  output 
factor  had  not  been  carefully  established  before  pur- 

chasing and  installing,  the  necessary  ©utput  being  ob- 
tained by  machines  of  another  type  doing  the  same 

work  but  with  10  times  the  capacity.  Half  a  million 
dollars  did  not  cover  the  cost  of  this  one  error. 

Layouts  for  Repair  and  Contract  Shops 

In  layouts  of  this  kind  to  cover  straight-line  products 
and  where  enough  machines  are  installed  at  each  point 
to  cover  the  exact  requirements  no  handling  factor  cal- 

culations will  be  necessary,  as  the  most  efficient  ar- 
rangement is  apparent  on  the  surface.  But  there  are 

shops,  like  repair  and  contract  shops,  in  which  the 
product  is  made  up  of  varied  items  on  some  of  which 
certain  machines  perform  all  the  work,  while  others 
perform  very  litle  work,  and  where  the  various  items 
pass  under  the  machines  in  mixed  rotation. 

In  these  instances  it  will  be  necessary  to  use  what 
has  been  done  in  the  past  as  a  measure  for  the  future, 
and  after  the  probable  requirements  in  machines  are 
determined  from  formula  1  the  best  that  can  be  done 

is  to  divide  the  machinery  for  each  shop  into  groups  de- 
pending on  the  work  performed,  as  follows :  Very  heavy, 

heavy,  medium,  light  and  very  light.  Then  starting 
at  the  entering  end  of  the  shop  layout  place  first  the 
very  heavy  machines,  next  the  heavy,  and  so  on,  finish- 

ing with  the  very  light  at  the  opposite  end  of  the  shop. 
Machines  like  planers,  slotters  and  boring  machines  are 
placed  on  one  side  and  lathes,  milling  machines  or  shap- 

ing machines  on  the  other,  with  the  drilling  machines, 
saws,  etc.,  wherever  convenient. 

Next  are  those  shops  where  large  enough  quantities 
of  any  one  item  to  keep  a  unit  of  equipment  busy  can- 

not be  put  through,  as  where  the  product  varies  with 
local  requirements  of  the  customers,  such  as  cranes, 
boilers  or  locomotives.  In  these  cases  it  is  impossible 
to  hold  the  essential  facts  in  mind  at  once  and  layouts 
must  be  made  and  tested  by  the  handling  factor. 

In  many  cases  the  shops  will  be  built  before  the  equip- 
ment has  been  fully  decided  upon,  and  the  problem  will 

resolve  itself  into  making  the  best  utilization  of  space 

already  provided.  A  plan  of  the  shop  or  department  in 
question  is  made  to  scale  on  the  drawing  board,  about 
?  in.  or  J  in.  =  1  ft.  being  suitable  ̂ nd  .showing  all 
features  in  any  way  liable  to  affect  the  machine  layout. 
Then  for  each  machine  an  approximate  shape  to  clear- 

ance dimensions  is  cut  out  in  cardboard  to  the  same  scale 
as  the  shop  layout,  showing  the  position  of  the  drive, 
the  position  of  the  operator  and  the  extreme  travel  of 
the  various  working  parts.  At  the  same  time  cardboard 
cutouts  are  made  for  transfer  trucks,  bins,  work 
benches,  etc. 

The  Ideal  Layout  from  a  Handling 

Point  of  View 

As  all  the  machines  cannot  be  placed  to  give  straight- 
line  motion  to  all  the  items  it  will  be  necessary  to  make 
the  most  efficient  approximation  to  this.  The  ideal 
layout  from  a  handling  point  of  view  for  shops  with 
short-run  products  would  be  to  have  each  piece  given  a 
group  of  machines  to  itself  no  matter  how  little  some 
of  them  were  used  in  a  day.  But  as  this  is  not  feasible 
from  a  cost  standpoint  the  best  combination  must  be 
made  so  that  each  machine  is  occupied  all  the  time,  the 
handling  factor  still  remaining  low. 

A  group  of  machines  is  taken  from  the  cardboard  sup- 
ply to  cover  the  total  requirements  for  each  piece  as 

given  by  formula  1,  taking  a  whole  machine  for  each 
fractional  machine  required  by  the  formula,  as  three 
lathes  where  a  piece  takes  the  equivalent  time  of  2} 
lathes  per  day  by  the  formula,  or  one  planing  machine 
where  0.3  is  required.  On  the  cardboard  machine  that 
represents  the  fractional  machine  requirement  this  frac- 

tion is  plainly  marked,  and  for  reference  the  same  frac- 
tional part  of  its  surface  may  be  colored  with  a  crayon. 

A  layout  of  all  these  cardboard  machines  to  finish 

each  piece  is  made  on  separate  sheets  from  the  shop  lay- 
out, the  machines  being  set  out  to  scale  with  proper 

clearances  for  moving  trucks  and  standard  work  racks 
in  the  relative  positions  they  would  occupy  if  each 

group  stood  alone.  This  is  done  for  every  piece  appear- 
ing on  the  tabulated  sheet  of  output  operations  which 

has  already  been  made  out  as  previously  indicated,  and 
when  all  these  small  layouts  are  made  we  have  before 
us  a  number  of  groups  of  machines  in  which  each  group 
covers  the  work  to  be  done  on  one  piece  or  item  of 
product.  We  have  now  to  combine  to  the  best  advantage 
the  fractional  machines  to  make  up  even  whole  numbers 
so  that  all  may  be  busy  all  the  time. 

The  group  sheet  representing  the  heaviest  piece  is 

superimposed  on  the  shop  layout  nearest  to  the  en- 
tering end;  then  another  group  sheet  is  selected  the 

fractional  machine  requirements  of  which  fit  in  best  with 
the  first  one,  trying  if  possible  to  find  one  that  will 
eliminate  all  the  fractional  machines.  This  process  is 
gone  through  until  all  the  group  layouts  have  been  used 
up,  keeping  as  much  as  possible  the  heaviest  parts  at 
the  entering  end  of  the  shop  on  both  sides  of  the  cen- 

tral open  space.  Those  fractional  machines  nearest  to 
each  other  of  the  same  size  and  kind  which  add  up  to 
one  complete  machine  are  now  removed  and  a  whole 
machine  laid  down  central  to  them  to  take  their  place. 
Slight  readjustment  will  now  close  up  the  few  gaps 
made  by  fractional  machines  removed  and  the  small 
sheets  can  be  taken  away,  one  by  one,  pinning  their 
machines  down  on  the  shop  layout  in  the  same  places 
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they  occupied  on  the  small  sheets.  We  now  have  the 
complete  shop  layout  made,  with  every  machine  fully 
occupied  during  the  working  hours  per  day. 

Each  item  should  now  be  tested  by  the  handling  fac- 
tor which  is  equal  to  the  weight  of  the  piece  multiplied 

by  the  distance  it  is  moved  between  each  operation  mul- 
tiplied by  the  number  of  these  pieces  moved  per  day. 

When  the  handling  factor  is  high  for  one  piece 
through  its  having  to  be  moved  back  on  its  path  for  the 
purpose  of  utilizing  a  machine  which  otherwise  would 
be  idle,  judgment  must  be  used  as  to  whether  it  will 
be  more  profitable  to  allow  the  high  factor  or  to  install 

another  machine  to  perform  the  necessary  work  on  the 
piece  at  the  proper  point  on  its  path.  For  instance,  it 
would  be  more  economical  to  provide  an  extra  drilling 
machine  to  eliminate  the  necessity  for  the  return  of  20 
heavy  pieces  per  day  a  distance  of  50  ft.  for  a  drilling 
operation,  while  it  would  not  pay  to  install  another  large 
planing  machine  under  the  same  conditions. 

A  layout  in  any  plant  will  have  its  own  peculiar  con- 
ditions to  be  met,  depending  on  the  class  of  equipment 

to  be  installed,  but  the  above  indicates  the  procedure 
that  will  get  to  the  required  result  in  the  shortest 
time. 

The  Use  of  Defective  Articles 
By  Chesla  C.  Sherlock 

The  practice  of  using  defective  machinery  with- 
out affording  the  manufacturer  an  opportunity 

to  make  good  on  his  warranty  and  then  trying  to 
collect  damages  from  him  for  losses  due  to  the 
defects  is  unfortunately  entirely  too  common.  It 

savors  of  the  good  old  army  habit  of  "passing  the 
buck."  A  knowledge  of  the  attitude  likely  to  be 
assumed  by  the  courts  would  probably  have  saved 
much  time  and  money  by  stopping  such  actions 
before  they  started. 

VERY  often,  when  manufacturers  engaged  in  mak- 
ing machinery  or  appliances  sell  their  product,  it 

develops  that  certain  machines  or  appliances  sold 
are  defective  in  workmanship  or  material,  a  possibility 
which  is  recognized  by  provisions  in  the  contracts  of  sale 
which  define  the  duties  devolving  upon  the  purchaser.  It 

is  not  proposed  to  discuss  the  manufacturer's  liability 
from  the  standpoint  of  the  sale  of  such  defective  product, 
but  rather  to  discuss  it  from  the  standpoint  of  the  use  of 
the  product  by  the  purchaser  who  knows  that  it  is  de- 
fective. 

If  a  purchaser  of  a  machine  which  turns  out  to  be  de- 
fective continues  to  use  the  same,  such  action  on  his 

part  may  cause  serious  damage  to  the  manufacturer 
in  any  one  of  a  number  of  ways.  It  may  ruin  the  ma- 

chine to  operate  it  in  its  defective  condition  and  thereby 
entail  a  greater  loss  upon  the  manufacturer;  it  may 
cause  accidents  to  the  purchaser's  employees,  the  lia- 

bility for  which  the  purchaser  may  attempt  to  shoulder 
on  the  manufacturer  or  it  may  bring  the  manufacturer 
in  conflict  with  certain  state  statutes  relating  to  the 
machinery  which  he  has  installed,  but  which,  for  some 
friction  of  law,  is  often  deemed  to  be  his  own  property. 
In  cases  where  a  machine  suddenly  breaks  down  during 
the  trial  period  when  it  is  not  known  that  it  is  defec- 

tive, the  liability  of  the  manufacturer  is  generally  well 
known.  He  may,  in  some  instances,  even  be  held  liable 
to  third  parties  for  the  negligent  construction  which 
caused  the  accident  or  injury. 
When  the  manufacturer  expressly  agreed  with  a  pur- 

chaser that  in  case  the  machine  is  defective  he  shall  im- 
mediately give  notice  to  that  eflTect  and  refrain  from  the 

use  of  the  machine  for  a  reasonable  time  until  the  manu- 
facturer can  repair  it,  or  substitute  a  new  one,  the  per- 

sistent use  of  it  by  the  purchaser  is  something  over 

which  the  manufacturer  has  no  control  and  should  not 
be  expected  to  bear.  This  is  the  general  rule  of  law 
applicable  in  such  cases.  Sutherland,  a  recognized 

authority  on  the  subject  of  damages,  says:  "Where 
property  is  sold  with  a  warranty  of  fitness  for  a  par- 

ticular purpose,  if  it  be  of  such  a  nature  that  its  de- 
fects can  be  readily  and,  in  fact  are,  ascertained,  yet 

the  purchaser  persists  in  using  it,  whereby  losses  and 
expenses  are  incurred,  they  come  of  his  own  wrong, 
and  he  cannot  recover  damages  for  them  as  consequence 

of  the  breach  of  warranty." 
The  manufacturer's  liability  to  the  purchaser  in  such 

cases  is  generally  predicated  upon  his  warranty  of  good 
workmanship  or  material  and  that  the  machine  is  a  good 
machine  for  the  purpose  for  which  it  is  intended.  But 
the  courts  have  said  that  the  warranty  is  not  confined 
solely  to  the  manufacturer.  He  is  only  a  party  to  it 
and  he  cannot  be  held  to  answer  in  damages  for  the  con- 

sequences unless  the  agreement  entered  into  at  the  time 
the  warranty  was  given  is  fully  carried  out  by  the  pur' 
chaser. 

The  provision  as  to  what  the  purchaser  shall  do  will 
be  found  to  vary  in  different  cases  but  the  manufacturer 
generally  specifies  in  his  printed  form  for  the  contract 
of  sale,  that  the  purchaser  shall  give  notice  to  him  im- 

mediately and  that  if  the  defective  machine  is  not  re- 
paired within  ten  days  or  some  such  period,  the  contract 

shall  be  considered  void.  Unless  the  purchaser  per- 
forms his  portion  of  the  agreement  by  giving  notice 

and  waiting  the  reasonable  time  during  which  he  does 
not  operate  the  machine,  he  cannot  come  into  court  and 
attempt  to  hold  the  manufacturer  to  his  warranty  when 
he  has  not,  in  his  own  case,  held  himself  blameless.  "He 
who  comes  into  court  must  come  with  clean  hands." 

An  Iowa  Court  Decision 

Such  a  decision  was  reached  in  an  Iowa  case  when 
it  was  shown  that  the  purchaser  of  a  machine  war- 

ranted free  from  defects  used  it  with  full  knowledge 
that  it  was  defective  and  in  an  extremely  dangerous 
condition  so  that  the  operator  was  injured.  The  court 
said  that  the  purchaser  could  not  hold  the  seller  of  such 
a  machine  answerable  for  damages  which  were  oc- 

casioned by  his  own  negligence  in  using  the  machine. 
In  a  Kansas  case,  an  engine  was  sold  subject  to  a 

warranty  in  which  it  was  stated  that  the  machine  was 
manufactured  of  good  material,  of  good  workmanship, 
and,  by  proper  management,  would  perform  well  pro- 

vided the  rules  and  directions  furnished  by  the  manufac- 
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turer  were  carefully  followed.  In  case  the  machine  proved 

defective  written  notice  was  to  be  given  by  the  pur- 

chaser within  ten  days  of  its  installation  and  a  reason- 
able time  allowed  for  the  sellers  to  remedy  the  defect. 

In  case  the  manufacturer  found  any  defects,  they  were 

to  be  remedied ;  if  the  trouble  was  in  the  engine,  it  was 

to  be  taken  back  by  the  manufacturer  and  all  payments 

made  refunded.  It  was  shown  that  the  purchaser  op- 

erated the  engine  for  three  years  and  then  claimed  dam- 
ages of  the  manufacturer,  alleging  that  the  engine  was 

of  poor  material  and  v;orkmanship,  and  that  it  was  unfit 

for  the  purpose  intended.  The  court  said:  "Where  a 
machine  is  purchased  which  does  not  meet  the  conditions 

of  the  contract  and  the  defect  is  one  that  can  be  reme- 
died or  easily  repaired,  it  is  the  duty  of  the  injured 

party  to  take  reasonable  steps  to  have  the  defect  re- 
paired, and  to  make  the  liability  of  the  other  as  light  as 

possible.  Damages  cannot  be  awarded  on  the  assump- 
tion that  the  defect  is  to  continue  indefinitely." 

Can  PiTRCHASER  Claim  Damages 

Very  often  the  continued  operation  of  a  machine  in 
a  defective  condition  will  give  rise  to  other  defects,  in 
no  way  chargeable  to  the  manufacturer,  and  which  are 
directly  due  to  the  fact  that  the  machine  was  operated 
for  some  time  while  in  its  original  defective  condition. 
Any  competent  machinist  knows  that  it  is  true  that  the 
greatest  injury  in  the  operation  of  a  defective  machine 
is  often  due  to  the  machine  itself.  .  Can  the  purchaser 
then  come  into  court  and  claim  damages  for  such  ad- 

ditional defect?  In  a  Kentucky  case,  this  very  proposi- 
tion arose  and  the  court  held  that  no  damages  could  be 

recovered  which  were  due  to  the  wrongful  operation  of 
the  machine. 

This  matter  should  be  reasonably  apparent  to  all  who 

are  competent  in  the  operation  of  machines  and  ap- 
pliances. There  is  nothing  strained  or  far-fetched  about 

it,  yet  purchasers  are  continually  attempting  to  over- 
come it  in  the  courts  and  secure  damages  from  the  seller 

for  things  which  are  not  his  fault  and  which  are  en- 
tirely beyond  his  control.  It  is  certainly  just  to  say 

that  no  man  should  profit  by  his  own  wrong,  but  why  it 
is  attempted  so  often  in  cases  involving  defective  ma- 

chinery is  a  riddle  which  has  never  been  solved. 

A  New  York  Case 

In  New  York,  it  was  shown  that  a  party  had  pur- 
chased steel  warranted  to  be  first  class  from  which,  he 

told  the  seller  at  the  time,  he  intended  to  make  oil 
drills.  Although  it  was  found  that  the  steel  was  de- 

fective and  unsuitable  for  this  purpose  the  purchaser 
continued  to  make  it  up  into  oil  drills  in  spite  of  his 
knowledge  of  this  fact.  He  then  came  into  court  and 
attempted  to  recover  the  expenses  incurred  or  the  loss 
of  profit,  but  the  court  said  that  as  soon  as  the  purchaser 
discovered  that  the  steel  was  defective  he  had  no  right 
to  continue  using  it  with  the  expectation  of  recovering 
his  loss  of  profits  from  the  seller.  The  court  further 
said  that  if  the  vendor  sells  property  and  warrants  it  to 
be  suitable  for  a  specific  purpose,  and  it  is  applied  to 
that  use  and  proves  to  be  unfit,  he  is  liable  in  difference 
in  value  between  the  article  as  it  really  is  and  what  its 
value  would  be  if  as  represented. 

The  New  York  case  points  out  a  very  good  distinction 
to  bear  in  mind  in  instances  of  this  kind.  The  court  said 
that  the  warranty  must  apply  to  the  particular  use  to 
which  the  property  is  to  be  put  and  that  a  general  state- 

ment on  the  part  of  the  purchaser  as  to  what  he  intends 
to  do  with  the  property  is  not  a  sufficient  agreement  or 

linking  up  for  the  general  warranty  made  to  invoke  the 

application  of  the  rule  announced  herein. 
This  is  a  very  good  point  to  bear  in  mind  in  regard 

to  all  warranties.  In  order  to  sustain  them  in  court 
and  make  recovery  for  their  breach,  it  will  generally 
be  necessary  to  show  that  the  warranty  applied  to  the 
specific  thing  of  which  the  purchaser  claims  there  was 
a  breach.  If  the  purchaser  goes  to  the  seller  and  states 
that  he  wants  a  machine  for  a  specific  purpose  and  asks 
if  the  seller  will  warrant  his  machine  to  be  a  good  one 
for  that  particular  purpose  and  the  seller  so  warrants 
his  article,  then  there  is  a  specific  warranty  as  to  the 
particular  use.  But  if  the  purchaser  casually  states 
in  the  course  of  the  sale  that  he  thinks  he  will  use  the 
article  for  a  specific  purpose,  there  is  nothing  binding, 
especially  in  cases  where  the  use  intended  for  the  article 
is  out  of  the  ordinary. 

Making  the  Proposition  Clearer 

A  homely  illustration  may  make  the  proposition 
clearer.  Suppose  that  a  purchaser  goes  to  a  seller  and 
wants  to  buy  a  horse.  The  seller  makes  a  general  war- 

ranty as  to  the  fitness  and  soundness  of  the  horse.  The 
purchaser  then  states  that  he  expects  to  use  the  horse 
on  the  race  track.  The  general  warranty  made  under 
the  circumstances  cannot  be  construed  as  saying  that 
the  horse  is  a  good  race  horse.  But  if  it  can  be  shown 
that  the  horse  was  specifically  warranted  as  a  good  race 
horse,  very  different  considerations  arise. 

In  the  case  of  use,  then,  we  find  that  where  the  pur- 
chaser has  knowledge  that  the  article  is  defective  he 

must 
1.  Use  every  effort  to  lighten  the  liability  of  the 

seller  under  the  warranty  as  much  as  possible. 
2.  Exert  every  reasonable  effort  to  have  the  article 

repaired  or  caused  to  be  repaired  in  order  to  perform this  duty. 

3.  Fully  perform  his  portion  of  the  contract  before 
calling  upon  the  other  party  for  damages. 

Saving:  Machine  Work  in  the  Foundry 
By  Sandy  Copeland 

On  page  555  of  the  American  Machinist,  M.  E.  Dug- 
gan  says  he  saw  a  machinist  doing  a  lot  of  work  that 
could  have  been  avoided  by  a  slight  change  in  the  de- 

sign of  the  casting,  which  would  have  made  it  possible 
to  so  mold  it  as  to  eliminate  a  large  part  of  the  machine 
work. 

The  casting  was  a  door  for  a  large  furnace  and  the 
job  was  the  drilling  of  46  holes  through  which  passed 
the  anchor  bolts  to  hold  the  firebrick  lining.  Mr.  Dug- 
gan  contended  that  if  the  holes  had  been  cast  in  the 
door  and  the  bolts  cast  into  the  anchor  ribs,  the  whole 
could  have  been  assembled  with  little  machine  work. 
So  far  so  good,  but  his  next  alternative  is  a  method  of 
casting  in  the  fire  bricks  themselves  and  eliminating 
all  the  machine  work.  In  this  case  when  it  became 
necessary  to  replace  the  bricks  all  that  would  need  to 
be  done  is  to  make  a  mold  with  new  fire  bricks  in  it, 
melt  up  the  door  and  pour  it  around  the  bricks. 

By  the  way,  isn't  15  to  25  hours,  with  a  few  hours 
one  way  or  another  thrown  in  to  cover  errors  is  esti- 

mating, a  good  long  time  in  which  to  drill  46  holes? 
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Handy  Blocks  for  Chuck  Jaws 
By  0.  E.  Charles 

Many  times  in  boring  comparatively  large  holes  in 
thin  pieces  it  is  desirable  to  block  the  work  away  from 
the  chuck  jaw  in  order  to  let  the  boring  tool  pass 
through  without  interference. 

Instead  of  hunting  up  three  pieces  of  scrap  each  time 
I  have  this  kind  of  job  and  trying  vainly  to  hold  all 

HANDY  BLOCKS  FOR  CHUCK  JAWS 

three  of  them  in  position  with  one  hand  while  I  set 
the  work  with  the  other,  I  made  two  or  three  sets  of 
the  pieces  shown  in  the  sketch.  These  can  be  slipped 
on  the  chuck  jaw  and  will  stay  in  position,  leaving  the 
hands  free  to  locate  and  clamp  the  work. 

The  pieces  are  equally  serviceable  for  blocking  a 
piece  away  from  the  chuck  jaw  or  for  blocking  between 
the  chuck  jaw  and  the  periphery  of  the  work. 

Instruments  for  Hardness  Tests 
By  p.  p.  Fenaux 

In  his  article  on  "Instruments  for  Hardness  Tests" 
on  page  93  of  the  American  Machinist,  Mr.  Clewell  men- 

tions two  modifications  made  in  the  Brinell  testing 

machine  in  order  to  increase  the  speed  of  testing.  Dur- 
ing the  war  the  French  artillery  constructors  found 

themselves  up  against  the  same  problem,  and  a  French 
officer  developed  a  portable  Brinell  tester  that  does  not 
require  a  press  or  machinery  of  any  description  for  its 
Use.  The  instrument  is  based  on  the  comparison  be- 

tween the  diameter  of  the  impression  made  in  the  speci- 

men and  the  diameter  of  the  impression  made  at  the 
same  time  in  a  standardized  sample  of  steel. 

The  Brinell  hardness  number  D  is  defined  as 

D 
P 
S 

where  P  is  the  pressure  and  S  the  surface  of  the  spher- 
ical impression.  If  d  is  the  diameter  of  this  section  and  a 

the  diameter  of  the  ball 
p 

D  = 

(a  —  V  a 2 

^■) 

If  the  impressions  on  the  specimen  and  the  stand- 
ard are  made  at  the  same  time  P  is  then  a  constant  and 

the  only  variable  is  rf.  Therefore  if  D,  and  d,  are 
respectively  the  hardness  number  and  the  diameter  of 
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the  impression  of  the  specimen,  Z),  can  be  determined 
from  D,  d  and  d„  where  D  and  d  are  the  corresponding 
values  for  the  standard  block. 

The  instrument  is  composed  of  an  aluminum  tube 

into  which  slides  a  hardened-.«teel,  plunger  as  shown 
in  Fig.  1.  A  lower  cap  locked  in  place  by  half  a  turn 
retains  the  standardized  cube  and  the  10-mm.  ball 
which  makes  the  impression.  The  whole  thing  is  about 
four  inches  long. 

Impressions  are  made  by  holding  the  instrument  hard 
against  the  specimen,  the  spring  insuring  good  con- 

tact between  the  specimen,  the  ball  and  the  standard, 
and  hitting  a  hard  blow  with  a  hammer  on  the  head  of 
tha  plunger. 
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With  the  aid  of  a  small  folding  microscope  included  in 

the  outfit  the  impressions  are  measured  to  within  a 

few  thousandths  and  a  special  slide  rule  gives  the  hard- 

ness number  sought.  The  slide  rule  is  graduated  as 

indicated  in  Fig.  2.  By  setting  the  diameter  of  the 

impression  on  the  standard  above  its  hardness  number 

on  the  lower  scale  either  the  hardness  number  of  the 

specimen  or  its  tensile  strength  can  be  found  in  line 
with  the  diameter  of  the  impression. 

For  very  accurate  determinations  it  would  be  ad- 
visable to  take  into  account  the  difference  in  hardness 

between  faces  with  and  across  the  grain,  but  this  instru- 
ment is  mostly  a  shop  tool. 

It  is  used  by  foremen  for  calculating  from  the  hard- 
ness the  cutting  speeds  allowable  and  by  storeroom 

keepers  for  checking  the  carbon  contents  of  unmarked 

bars  of  steel.  It  also  allows  of  testing  the  hardness  of 

parts  too  large  to  be  handled  under  the  standard  Brin- 
ell  tester  and  the  result  of  their  heat  treatment. 

Automatic  Stacking  of  Chain  Links 
By  M.  E.  Duggan 

In  an  article  on  the  manufacture  of  diamond  trans- 

mission chain,  page  1077,  Vol.  49  of  the  American  Ma- 

chinist, J.  V.  Hunter  says :  "Some  hand  labor  is  used 
in  gathering  the  parts  and  so  arranging  them  that  they 

may  be  properly  placed  in  the  machine  magazine." 
Here  is  a  method  for  a  similar  operation  in  the  man- 

ufacture of  bicycle  chains  that  may  be  of  interest.  The 

side  links  of  the  ^^^    ̂ ^^ 
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transferred  to  the  chain  assembling  machine,  or  the 

tumbling  barrel  to  have  the  burs  removed. 
With  this  method  of  gathering  the  links  it  will  be 

noticed  that  the  burs  are  all  on  the  same  side  whe« 

they  come  from  the  press. 

Easy  Way  to  Move  Machinery 

By  S.  B.  Royal 

When  a  machine,  such  as  a  punch  press  for  instance, 
is  to  be  moved  over  a  wooden  floor  an  easy  way  to 

do  it  is  provided  by  placing  ordinary  shovels  under 
the  two  front  legs. 

While  a  man  or  several  men,  according  to  the  weight 

of  the  press,  pushes  from  behind,  another  man  walks 

chains    are    pierced, 
blanked  and  gathered 
in  a  single  operation 
on    the   punch   press. 
A   steel   tube   shaped 
as  shown  in  the  cut 
at  A  fits  in  a  corre- 

sponding   recess    on 
the  under  side  of  the 
die  and  is  held  by  a 
supporting    bracket. 
This   bracket  has   a 
split    band    which    is 
adjusted   tight 
enough   to   allow  the 
tube  to  slip  down  and 
clear   the    die    and 
press  table  in  case  of 
accident  to  the  tools. 
A  block  of  maple  wood 
is  shaped  to  fit  tightly 
into  the  tube  and  is 
placed  at  the  top  end 
of  the  tube.     As  the 

side  plates  are  punched  this  block   recedes  down  the 
tube  and  at  the  same  time  the  friction  is  suflScient  to 
keep  the  blanks  together  and  flat  in  the  tube. 
When  the  tube  is  filled  the  operator  is  notified  by 

means  of  an  electrically  connected  bell.  The  full  tube 
is  removed  and  another  tube,  with  follower  set,  is  ready 
to  be  placed  in  the  press. 

The  full  tube  is  held  in  a  vertical  position,  wires  are 
dropped  down  through  the  holes  in  the  links  and  the 
tube  is  then  reversed  and  lifted  vertically  away  from 
the  links,  leaving  them  laced  on  the  wires  ready  to  be 

EASY    WAY   TO   MOVE  MACHINERY 

in  front  of  the  machine  guiding  the  shovels,  and  in- 

cidentally the  machine,  which  can  be  done  with  re- 
markable ease  by  merely  turning  the  handles  in  the 

desired  direction. 
The  man  in  the  lead  should  exert  little  or  no  pull 

on  the  shovels,  as  that  would  serve  only  to  displace 

them.  The  effort  required  to  move  even  quite  heavy 

machinery  by  this  means  is  surprisingly  small. 

Keeping  the  Oil-Pump  Belt  On 
By  W.  T.  Delaney 

On  a  battery  of  100  metal-cutting  saws  much  time 

was  lost  in  putting  on  the  little  round  belt  of  the  oil 

pump  drive,  which  was  continually  running  off.  On  a 

batch  of  five  of  these  machines  in  charge  of  a  16-year- 

old  boy  we  noticed  that  no  belt  repairs  were  required. 

Upon  investigation  we  found  that  the  boy  had  taken 

a  3-in.  pipe  and  cut  off  sections  about  f^  in.  thick,  slip- 

ping the  rings  over  the  belts  as  shown  in  the  illus- 
tration. This  ring  served  as  a  tightener,  giving  the 

belt  a  greater  driving  angle  and  preventing   it   from 
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slipping  off  the  pulleys.     The  boy,  a  foreigner  hardly 
able    to    speak    English,    had    unxnowingly    solved    a 
troublesome  problem.     No  doubt  a  good  many  other 
firms  have  the  same  trouble. 

We  improved  upon  his  idea  by  taking  a  piece  of  -Sg- 

TIGHTENER   FOR   OIL-PUMP   BELT 

in.  round  wire  and  bending  it  into  a  ring.  The  round 
wire  was  better  than  the  ring  of  pipe  in  that  it  had 
no  sharp  corners  by  which  the  belt  could  be  scraped  or 
cut. 

A  Useful  V-Block  Fixture 
By  Herbert  M.  Darling 

A  fixture  which  adds  considerably  to  the  usefulness 
of  a  pair  of  V-blocks  is  shown  in  the  sketch.  Fig.   1. 

A  cast-iron  plate  planed  all  over  has  in  it  a  shallow 
groove  of  the  right  width  to  fit  the  V-blocks.    Fillister- 

FIG.  1.     B.A.SKPLATE  AND  PKNTRR  FOR  V-BLOCK 

head  screws  are  used  to  hold  the  V-blocks  to  the  plate, 
the  screw  heads  fitting  in  the  grooves  of  the  blocks. 

Centers  are  made  of  ?:-m.  drill  rod  hardened  and 
ground.  Several  pairs  of  screw  holes  are  provided  in 
the  plate  to  hold  the  blocks  in  different  positions. 

Fig.  2  shows  a  pair  of  spindle  heads  used  on 
a  gage  for  aligning  the  front  and  rear  sights  of  the 
Springfield  rifle.  The  spindle  holes  are  lapped  and  the 
bases  must  be  ground  to  bring  the  holes  in  line. 

I  made  a  bar  to  accurately  fit  the  holes  and  clamped 
the  two  heads  on  it,  setting  it  in  the  V-blocks,  as 
shown  in  Fig.  2,  to  grind  both  heads  at  once.  The 
fixture  is  lined  up  on  the  grinding  machine  by  placing 
it  on  the  magnetic  chuck  against  the  back  stop,  and  the 

PIGS.  2.     GAGE  AND  METHOD  OF  GRINDING  SAME 

angle  iron  is  used  as  a  measuring  point,  being  placed 
in  such  a  position  that  a  micrometer  may  be  used  to 
measure  over  the  bar  and  also  over  the  spline,  making 
it  an  easy  matter  to  grind  the  spline  central  with  the 
holes. 

How  Would  You  Prevent  This  Grinding 
Trouble? 

By  John  Vernon 

We  have  a  part  which  is  made,  as  shown  in  the 
illustration,  of  a  piece  of  cold-rolled  steel  ]  x  2i  x  12 
in.  long,  to  one  side  of  which  is  riveted  a  cast-iron 
bracket,  and  after  the  riveting  is  done  we  desire  to 

THE   PIECE  TO   BE   GROUND 

grind  the  flush  side  to  a  .«mooth  finish  over  its  entire 
length,  including  the  rivet  heads. 

We  found  upon  experimentation  that  the  cold-rolled 
steel  would  warp  under  this  treatment  by  reason  of 
the  release  of  surface  strains. 

Can  any  reader  of  the  American  Machinist  tell  us 
how  to  accomplish  the  operation  without  incurring  this 
trouble  ? 

Though  the  piece  is  now  made  of  cold-rolled  steel, 
other  steel  could  be  used  if  we  could  get  it  with  a 
fairly  smooth  surface  and  with  the  edges  square. 

Jig  for  Drilling  Wheel-Guard  Spiders 
By  E.  v.  Allen 

The  drilling  of  the  holes  A  in  the  spider  arms  of  the 

wheel  guards  shown  in  the  illustration  is  easily  accom- 
plished by  using  a  self-centering  and  clamping  jig. 

These  guards  are  used  on  the  machines  made  by  the 
Grand  Rapids  Grinder  Co.,  Grand  Rapids,  Mich.,  and 
are  of  two  forms,  straight  and  flanged,  as  shown.  The 
same  jig  answers  equally  well  for  both. 

In  using  this  jig  it  is  set  down  over  the  casting,  and 

the   knurled   nut   B,   operating   a   cone-shaped   plug,   is 
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JIG  FOR  DRILLING  WHEEL-GUARD  SPIDERS 

tightened.  This  causes  the  slides  C  to  move  outward 

and  the  jaws  D  to  clamp  onto  the  work.  The  holes  are 

then  drilled  through  bushings  like  E  set  into  the  jig 

plate. 

Tool  for  Drawing  Circles 
By  J.  H.  Moore 

If  a  stout  piece  of  cardboard  or  piece  of  thin  wood 

about  J  to  1  in.  wide,  as  shown  in  the  sketch,  is  carried 

in  the  vest  pocket,  circles  will  become  as  easy  as  straight 
lines  to  the  sketcher. 

For  example,  by  placing  one  pencil  at  hole  A  and 
another  in  hole  D  a  circle  of  3  in.  in  diameter  can  be 

by  the  use  of  an  accurate  ball  to  measure  the  diameter 
of  the  base  circle. 

This  would  be  done  by  placing  the  ball  in  the  conical 
hole,  which  had  been  ground  and  lapped,  and  then  grind- 

TOOL   FOR   DRAWING    CIRCLES 

described  with  ease,  and  so  on  as  dimensions  show. 
It  can  of  course  be  elaborated  upon  by  making  other 
lines  of  holes  to  draw  whatever  diameters  of  circles  may 
be  desired.  No  other  explanation  is  necessary.  This 

tool  if  once  used  will  become  a  part  of  the  sketcher's 
outfit. 

Making  Some  Difficult  Duplicate  Gages 
By  Adolph  Moses 

On  page  162  of  the  American  Machinist  the  making 

of  a  master  ring  gage  is  described,  which  has  the  seri- 
ous drawback  of  depending  upon  a  sharp  edge  for  its 

accuracy.    This  gage  could  have  been  made  in  one  piece 

MEASURING  GAGE  BY  MEANS  OF  BALL 

ing  the  base  until  it  was  the  proper  distance  from  the 

center  of  the  ball.  This  distance  may  easily  be  com- 
puted by  means  of  trigonometry. 

Referring  to  the  sketch  we  have  given: 

angle  fed  =  a 
radius  oa  ̂ =  r 
radius  ed  =  R 

to  find,  ef  =  H. 
In  right  triangle  oab 

L  oab  =  a 
bo     ̂   r  sin    a, 
ab     =  r  cos  a 

In  right  triangle  abc 
cb  =c  ab  cot  a 

^=  r  cos  a  cot   a 

o/  ==  oa  =  r 
cf  =  cb  -\-  ho  -\-  of 

^=  r  cos  a  cot  t  -\-  r  sin  a 
In  right  triangle  ced 

ce  =  ed  cot  a  =  K  cot  a 

H  =  ef  =  cf  —  ce 
=:  r  cos  a  cot  7.  -\-  r  sin 

+  r 

+  r 

R  cot  ot 

Parting-Off  Piston  Rings  Accurately 
By  F.  T.  Schell 

The  sketch  shows  a  method  for  machining  piston 
rings  which  I  think  is  superior  to  the  one  shown  by 
W.  G.  Datson,  on  page  1047,  Vol.  49. 

The  tool  A  is  used  for  turning  and  boring  and  B 

is  the  parting  tool,  which  consists  of  four  disk  cutters 
that  can  be  spaced  to  any  width  of  ring  desired. -^^sg 

TOOL  FOR  CUTTING   OFF   I'ISTON    KI.N<'..>< 
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THE  Great  
War  is  ap- 

parently over  and  the 
world  will  undoubtedly 

'  settle  back  gradually  into  its 
old  uninterested  attitude  to- 

ward guns,  ammunition  and 
other  implements  of  war. 
Much  has  been  said  and  writ- 

ten during  the  past  four  or 
five  years  on  these  subjects 
b{?cause  a  knowledge  of  them 
was  very  vital  to  our  national 
existence.  Men  realized  what 

a  priceless  thing  a  well- 
equipped  and  well  -  trained 
army  really  was  and  how 

difficult  it  was  to  produce  up- 
to-date  guns  and  ammuni

tion  
_ 

on  short  notice.    Prior  to  this 

war  the  general  public,  including  the  engineering  socie- 
ties, considered  these  subjects  of  interest  only  to  those 

few  officers  of  the  regular  service  who  were  assigned 
to  that  work. 

What  will  the  public  of  the  future  know  of  these 
things?  What  interest  will  the  average  man  or  even 
the  average  engineer  take  in  these  matters  in  the  years 
to  come?  These  are  vital  questions  now,  and  the 
whole  future  of  our  nation  depends  upon  them.  Will  the 
engineer  who  is  not  connected  with  the  army  take 
sufficient  interest  to  spend  a  little  of  his  spare  time  in 
the  study  of  ballistics  and  gunnery,  and  will  he  from 
time  to  time  submit  to  the  government  his  ideas  on 
ammunition,  or  will  he  forget  as  the  years  roll  by  the 
great  need  which  this  country  must  meet  in  this  field 
if  it  is  to  keep  up  with  foreign  armies? 

Much  was  accomplished  during  the  war  in  the  devel- 
opment of  new  things  to  meet  the  urgent  demands  of 

the  service.  Some  of  the  new  things  reached  the  west- 
ern front  in  time  to  be  of  value  to  the  army.  Others 

were  in  the  process  of  development.  Much  has  been 
done  of  which  nothing  has  as  yet  been  writtei  and 
undoubtedly  much  will  be  kept  confidential  to  the  service 
for  some  time  to  come.  Yet  regardless  of  all  that  was 
accomplished,  much  still  remains  to  be  perfected  and 
wiany  new  things  are  needed  before  we  can  safely  say 
that  our  army  is  among  the  best  equipped  in  the  world. 
We  are  still  far  behind  the  other  great  nations  in  this 
respect  and  it  is  with  a  view  of  creating  an  interest 
among  the  engineers  of  the  country  in  these  vital 
subjects  that  this  article  is  written.  The  writer  desires 
to  bring  before  the  public  the  true  state  of  affairs 
and  to  point  out  how  the  technical  men  of  the  nation  can 

best  render  a  patriotic  service  by  becoming  interested. 

Modern  Artillery 
Ammunition 

By  H.  M.  BRAYTON 
Formerly    Captain    in    the    Ordnance    Department,    U.    S. 

Army,   Experimental  Engineer  at   Franktord   Arsenal 

This  is  the  first  of  a  series  of  articles  on  the 
design  of  artillery  ammunition  which  ivere  writ- 

ten ivith  the  idea  of  aiding  the  new  designer  by 
presenting  fundamental  principles  in  as  simple 
a  form  as  possible  and  free  from  complicated 
mathematics.  It  is  hoped  that  this  series  will 
help  to  prevent  some  of  the  natural  loss  of 
interest  in  ordnance  topics  which  will  normally 

follow  the  signing-  of  the  final  pea/ie  terms. 

Wars  are  not  over.     History 
wil'      surely      repeat      itself. 
That    old    and    very    popular 

saying  "The  more  we  prepare 
for  war  the  more  certain  we 

are  to  have  it"  has,  I  trust, 
been  disproved  in  the  last  few 
years.      When    it    will    come 
next  no  man   living  can  tell, 
but  it  is   sure  to  come,   and 
the  one  way  to  delay  that  day 
and  to  shorten  it  when  it  does 
finally  come  is  to  be  thoroughly 
prepared  for  a  conflict.    Fully 
prepared  here  does  not  mean 
merely  a  well-trained  army  of 
men,  although  this  is  a  prime 

___________________     requisite,    but    it    means    an 
up-to-date  Ordnance  Depart- 

ment with  the  latest  requirements  of  all  branches  of  the 
service  fully  developed  and  ready  to  put  into  quantity 
production  at  short  notice.  It  is  a  well-known  fact  that 
it  takes  a  much  shorter  time  to  train  a  man  to  be  a 
good  soldier  than  it  does  to  design  and  perfect  a  new 
device.  Months  are  required  for  the  latter  while  a  few 
weeks  makes  a  soldier.  Men  available  for  the  research 
and  experimental  work  are  few  and  as  a  rule  must  be 
trained  for  the  work  by  years  of  study  and  practical 
experience. 

The  engineers  of  the  country  knew  very  little  about 
the  technical  side  of  guns  and  ammunition  before  this 
war.  Many  were  forced  to  become  acquainted  with 
these  things  during  the  national  emergency  through 
which  we  have  just  passed.  They  have  done  good  work 
for  their  country,  but  they  could  have  done  much  better 
work  had  they  been  trained  or  had  they  had  even  a 
fundamental  knowledge  of  ordnance  and  gunnery.  This 
lack  of  knowledge  was  clearly  shown  in  the  character 
of  the  many  ideas  submitted  on  ammunition  and  guns 
for  the  consideration  of  the  Ordnance  Department.  The 
majority  of  these,  although  many  of  them  came  from 
technical  men,  were  impractical  and  showed  an  utter 
lack  of  appreciation  of  the  fundamental  principles  of 
the  subject.  Devices  were  produced  which  could  not 
possibly  function  as  their  designers  desired  and  in- 

tended they  should,  due  to  the  high  forces  existing  in 
the  gun  and  in  flight  which  had  perhaps  been  entirely 

neglected. 
Most  of  the  forces  with  which  the  designer  has  to 

deal  are  simple  ones  which  follow  the  ordinary  laws 
of  mechanics  with  a  precision  which  is  mathematically 
exact.  They  are  readily  calculated  by  one  who  is 
familiar  with  elementary  mathematics.     Of  course  one 
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must  use  higher  mathematics  for  some  of  the  more 
intricate  calculations,  but  these  for  the  most  part  need 

not  worry  the  ammunition  designer.  The  inventor  of 
new  devices  for  ammunition  is  principally  interested 

in  interior  ballistics  or  the  forceg  and  conditions  ex- 

isting in  the  gun  during  the  travel  of  the  projectile. 
The  writer  wishes  first  to  take  up  in  this  article  a 

discussion  of  the  fundamental  forces  which  act  upon 

the  shell  in  the  gun.  His  object  in  doing  this  is  to 

enable  the  engineer  who  wishes  to  submit  his  ideas  to 

the  government  to  calculate  first  the  stresses  in  his 

design.     He  may  find  that  they  are  so  great  that  the 

Travel  of  Projectile  in  Inches 

FIG.    1. PRESSURE-TRAVEL    CHART    FOR    ARTIT.LERT 
.SHELL 

mechanism  can  not  operate  at  all  as  he  desires.  The 
standard  textbooks  on  the  subject  are  so  full  of  mathe- 

matics that  the  average  man  does  not  have  time  to  wade 
through  it  and  pick  out  the  methods  which  apply  to  his 
design.  It  is  the  intention  to  give  here  in  as  simple 
a  manner  as  possible  those  formulas  which  must  be 
considered,  and  not  to  burden  the  reader  with  those 
which  are  of  interest  only  in  the  final  analysis. 

Every  one  knows  that  a  shell  is  projected  forward  by 
the  action  of  powder  gases  exerting  a  pressure  on  the 
rear.  This  pressure  is  produced  by  the  rapid  burning 
of  some  form  of  powder  in  the  bore  of  the  gun  and 
exists  throughout  the  whole  bore  of  the  gun  while  the 
shell  is  traveling  outward,  although  its  intensity  varies 
greatly.  Fig.  1  shows  the  pressure  curve.  It  will  be 
noted  that  the  pressure  rises  rapidly  at  first  and  then 
gradually  drops  off  as  the  projectile  travels  forward. 
The  exact  shape  of  this  curve  will  depend  on  several 
factors  such  as  the  character  of  the  powder,  the  weight 

of  the  shell,  and  the  density  of  loading' which  is  the 
ratio  between  the  weight  of  the  powder  charge  and  the 
weight  of  a  volume  of  water  equal  to  the  powder  cham- 

ber. It  will  be  noticed  that  this  curve  does  not  reach 
zero  at  the  muzzle  of  the  gun  but  extends  beyond. 
This  means  that  the  gases  exert  a  pressure  on  the  shell 
for  about  10  ft.  beyond  the  muzzle,  an  important  fact 
which  must  not  be  lost  sight  of  in  the  design. 

All  bodies  which  have  mass  possess  inertia  and  a 
shell  is  no  exception.  We  have  in  this  case  a  heavy 
shell  acted  upon  by  the  gases.  The  body  moves  with 
an  ever-increasing  speed  and  we  say  it  has  an  accelera- 

tion. This  acceleration  can  readily  be  calculated  by 
the  formula 

F==Ma  =  ̂   (1) 

F  =^ 

which  is  commonly  known  as  the  inertia  law  and  in  which 
the  total   force   acting   on   the   base   of   the 

shell  in  lb.  -—  the  area  of  the  base  multi- 
plied by  the   intensity  of  pressure  in   lb. 

per   sq.in., W 
the   mass  of  the  shell   -^   -  ,    where   W  = M a 

the  weight  of  the  shell   in   lb.  and  g   r= 
32.2  ft.  per  sec.  per  sec,  and 

rt  =  the  acceleration  of  the  shell   in   ft.  per  sec. 

per  sec. 
The  pressure  curve  shown  in  Fig.  1  can  be  obtained 

either  experimentally  or  by  calculation  and  from  it  the 
value  of  F  in  the  above  formula  can  be  determined.  W 
is  obtained  by  weighing  the  shell.  The  value  of  a  can 
then  be  found  by  the  formula.  It  is  possible  then  to 
plot  an  acceleration-travel  curve  which  will  have  the 
same  general  shape  as  the  pressure  curve.  Such  a 
curve  would  give  the  acceleration  at  all  points  along  the 
bore.  Generally  however  this  is  not  needed  and  it  is 
customary  to  consider  only  the  maximum  value,  which 
occurs  of  course  at  the  peak  of  the  pressure  curve.  This 
maximum  value  of  the  pressure  can  easily  be  obtained 
by  means  of  pressure  gages.  When  tables  of  accelera- 

tion for  different  guns  and  howitzers  are  given,  the 
maximum  value  is  always  implied. 

The  acceleration  produces  in  the  shell  a  condition 
known  to  the  service  as  "set-back."  This  means  that 
as  the  shell  is  accelerated,  all  parts  having  inertia  tend 
to  remain  at  rest,  the  effect  being  to  produce  severe 
stresses  of  a  compressive  nature  in  these  parts.  Any 
small  part  within  the  shell  is  then  subjected  to  a  very 
severe  compressive  stress  when  the  gun  is  discharged, 
and  unless  the  metal  is  strong  enough  to  withstand  this 
stress  it  will  deform  and  fail  to  perform  its  proper  func- 

tion. The  shell  itself  is  not  immune  to  this  force,  as  all 
parts  front  of  the  driving  band  must  be  accelerated. 
The  section  of  the  shell  just  front  of  the  band  receives 
the  greatest  stress  and  this  must  be  kept  below  the 
elastic  limit  of  the  steel,  otherwise  the  shell  will  bulge 
in  the  bore  and  perhaps  jam  and  blow  up  the  gun. 

The  method  of  calculating  this  set-back  force  is  very 
simple.  Knowing  the  acceleration  as  derived  from 
formula  (1)  we  merely  apply  the  inertia  law  again  as 
follows 

Wa 
a 

where  F'  =  total  force  of  set-back  in  lb., 
W  =  the  weight  of  the  part  under  consideration 

in  lb.  and 
a  =  acceleration    of    the    shell    in    ft.    per    sec. 

per  sec. The  parts  upon  which  we  desire  to  obtain 
the  set-back  are  usually  small,  and  it  is  con- 

venient to  have  this  formula  in  other  units 

as  follows 

W"a 

F 

(2) 

F  => 
=  0.00000444  IT'o 

(3) 7000  X  32.2 

where  W"  =  the  weight  of  the  part  in  grains  (1  lb. 
^=  7000  grains).  Tables  have  been  worked  out  by  the 

Ordnance  Department  giving  values  of  F'  (when  W" 
equals  1)  for  the  different  guns  and  howitzers  used  in 
our  service.    It  is  often  convenient  to  combine  formulas 

A 
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(1)  and  (2)  and  thus  eliminate  a  and  </.    The  following 
substituuion  will  show  this: 

^      Wa 

Combining 

Therefore  a Fa 
■^  (fromeq.  1) 

Therefore  a  =  ̂ ^  (from  eq.  2) W 

=  ̂f,  from  which  FW 
FW 

But      /•  =  P.4  =  0.785  DT, 
^her^  P  =  pressure  in  the  gun  in  lb.  per  sq.in., 
/ 

D  =  diameter  of  bore  in  in. 
B    Wfe  can  then  substitute  this  value  for  F  and  obtain 

^  /  WF'  =  0.785  D'PW  (4) 
y'  Or  we  may  prefer  this  formula  in  terms  of  W",  when  it becomes 

F  =. 

O.ISbD^PW 7000 T^ 

(5) 

If  we  make  W"  =  1  grain,  this  becomes  a  simple  four 
variable  equation  of  the  product  type, 

0.000112D-P 

F  = 

W (6) 

This  formula  is  used  so  much  and  is  of  such  great 
importance  to  the  designer  of  ammunition  that  the 
writer  has  deemed  it  worth  while  to  build  it  up  in  the 
form  of  a  graphical  chart  from  which  any  one  of  the 
four  variables  may  be  obtained  very  quickly  and  with- 

out calculation  when  the  other  three  are  known.  Such 
a  chart  is  shown  in  Fig.  2.  It  is  designed  to  cover  the 
usual  range  of  the  variables  which  enter  into  the 
formula.  The  values  of  D,  P  and  W  are  the  ones  usually 
known,  with  F  the  unknown.  It  is  then  only  necessary 
to  connect  the  known  values  of  D  and  P  and  by  means 
of  a  straight  edge  marking  the  point  of  intersection 
with  the  center  vertical  which  carries  no  scale.  Then 
connect  this  point  with  the  value  of  W  found  on  its 
scale  and  this  line  prolonged  will  cut  out  the  true  value 

of  the  set-back,  F',  in  lb.  per  grain  on  the  outer  scale. 
The  chart  illustrates  by  means  of  the  dot-dash  lines  the 
method  of  using  the  chart.  The  case  taken  is  that  of 
the  4.7-in.  field  gun,  the  projectile  of  which  weighs  60 
lb.,  and  the  maximum  pressure  reaches  a  value  of 
35,000  lb.  per  sq.in.  The  chart  shows  a  set-back  equal 
to  1.44  lb.  per  grain.  In  order  to  get  the  total  set-back 
it  is  of  course  necessary  to  multiply  this  value  by  the 
weight  of  the  part  in  grains.  It  must  be  remembered 
that  this  value  is  the  maximum  and  occurs  only  at  the 
peak  of  the  pressure  curve.  Furthermore,  this  stress 
exists  for  a  very  short  interval  of  time.  If  ammunition 
is  designed  en  this  basis,  however,  it  is  on  the  safe  side 
and  no  trouble  will   result. 

Fig.  3  gives  a  similar  chart  for  obtaining  the  set- 
back produced  in  smaller  caliber  guns  such  as  the  rifle 

and  machine  gun.  This  chart  also  covers  the  modern 

11-mm.  gun.  The  method  of  reading  is  exactly  the  same 
as  desclrbed  above  for  Fig.  2.  The  dash-dot  lines  show 
that  it  is  necessary  to  connect  the  value  of  W  in  grains 
with  P.  Then  through  the  value  of  D  and  the  intersec- 

tion of  the  first  line  with  the  diagonal  a  line  is  drawn 
which  will  cut  out  the  proper  value  of  F'.  The  cross 
lines  here  drawn  show  the  condition  in  the  small  arms 
•^(-'•vice  rifle  where  D  =^  0.30  in.,  W  =  130  grains,  P  = 

This 

P) 

42,000  lb.  per  sq.in.  and  F'  —-  22.8  lb.  per  grain. 
chart  is  built  up  on  the  formula 

„  _  O.lSblTP 
where  W  =  weight  of  the  bullet  in  grains. 
It  will  be  noted   from  the  above   discussion   that   the 

force  of  set-back  is  very  much  greater  in  small  arms 
design  than  in  artillery. 

Such  mathematical  values  of  these  various  variables 
pertaining  to  the  different  guns  as  the  civilian  engineer 
may  requ're  in  carrying  out  such  calculations  as  the 
above  may  in  most  cases  be  obtained  from  the  Ordnance 
Department  in  Washington.  It  is  usually  necessary, 
however,  to  show  that  they  are  desired  for  a  legitimate 
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purpose.  Such  values  as  the  diameter  of  the  bore, 
powder  pressure  and  weight  of  the  shell  are  usually 
widely  known  and  are  readily  obtained. 

The  reader  may  have  been  led  to  believe  from  the 
above  discussion  that  the  force  of  set-back  was  always 
a  hindrance  to  the  designer  and  something  not  desired. 
Often  this  is  the  case,  but  regardless  of  its  destructive 
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properties  it  is  much  used  in  modern  ammunition. 

Many  fuses,  especially  of  the  smaller  and  less  compli- 
cated designs,  rely  upon  set-back  for  their  operation. 

It  is  a  common  thing  to  make  the  set-back  release  safety 
catches  and  start  time  fuses  functioning. 

Set-back  forces  are,  generally  speaking,  smaller  in 
large  guns  than  in  small  ones  and  practically  always 
lower  in  howitzers  and  mortars  than  in  guns  of  the 
same  caliber.  This  is  due  to  the  higher  pressures  carried 
in  the  guns.  Set-back  is  sometimes  spoken  of  as  the 
"shock  of  discharge."  As  such  it  often  causes  trouble 
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FIG.   3.      IN'ERTIA   CHART   FOR   SMALL   ARMS   AMMUXITIUX 

with  the  sensitive  explosives  such  as  mercury  fulminate 
used  so  extensively  in  detonators.  It  is  a  well  known  fact 
among  ammunition  designers  that  a  column  of  fulminate 
greater  than  3  in.  long  will  explode  in  the  3-in.  field  gun 
upon  discharge.  This  fact  in  regard  to  the  effect  of 
set-back  must  always  be  borne  in  mind  when  designing 
parts  to  carry  the  super-sensitive  explosives. 

It  will  be  readily  appreciated  from  the  above  dis- 
cussion that  all  devices  which  are  to  be  put  on  shell 

must  be  designed  for  the  gun  in  which  they  are  to  be 
fired.  This  is  one  of  the  reasons  why  so  many  different 

types  of  fuses  are  needed  in  the  service  and  why  one 
fuse  can  not  be  obtained  to  fit  all  guns  and  howitzers. 

In  succeeding  articles  the  writer  will  discuss  the 
other  forces  acting  on  the  shell  in  the  gun  and  in  flight, 
after  which  he  will  give  a  description  of  some  of  the 
new  things  which  were  developed  by  the  experimental 
department  at  the  Frankford  Arsenal  during  the  war. 
The  reasons  why  these  new  things  were  needed  and 
their  manner  of  use  will  also  be  taken  up.  These  articles 
are  certified  by  the  chief  of  ordnance  before  being  pub- lished. 

First  Lieut.  D.  S.  Anderson,  of  1720  Beacon  St., 

Brookline,  Mass.,  has  been  discharged  after  13  months' 
service.  He  was  formerly  with  the  Henley-Kimbal!  Co., 
Boston,  Mass.,  and  has  served  as  inspector  of  ordnance. 

*  *    » 

Lieut. -Col.  William  Libbey,  who  was  commissioned 
in  February,  1918,  and  has  acted  as  chief  rifle  demon- 

strator, has  been  discharged.  He  is  a  graduate  of 
Princeton,  and  before  entering  the  service,  was  a  pro- 

fessor of  modern  languages  at  that  university. 
*  *    * 

Capt.  S.  W.  Horner,  of  Germantown,  Penn.,  who  was 
commissioned  first  lieutenant  in  February,  1918,  and 
has  been  on  duty  in  the  Engineering  Division,  has 
returned  to  civil  life.  He  was  graduated  from  Dart- 

mouth in  1907.  and  has  been  employed  by  the  Eastern 
Motor  Corporation,  Pennsylvania. 

*  *     » 

Maj.  John  J.  O'Connell,  who  was  commissioned  cap- 
tain in  1917  and  has  been  on  duty  in  the  Rochester 

district  office,  has  left  the  service.  He  is  a  graduate 

of  the  University  of  California  and  a  hydraulic  engi- 
neer, being  formerly  employed  by  the  Electric  Bond 

and  Share  Co.,  71  Broadway,  New  York. 
*  *     » 

Capt.  Harry  B.  Johnson  of  Springfield,  Mass.,  has 
left  the  service.  He  was  commissioned  in  January, 

1918,  went  to  France  in  February,  and  has  just  re- 
turned. His  work  there  was  with  the  Finance  Division, 

for  which  his  previous  experience  with  Harris.  Forbes 
&  Co.,  Investment  Securities,  fitted  him. 

*  *     * 

First  Lieut.  Paul  W.  Engelhardt,  who  was  commis- 
sioned in  November,  1917,  has  returned  from  abroad 

and  left  the  service.  He  acted  as  machine-gun  in- 
structor and  was  for  a  time  attached  to  the  111th  Mobile 

Ordnance  Repair  Shop.  Lieutenant  Englehardt  was 
formerly  in  the  employ  of  the  Oldsmobile  Co.,  1806 
Broadway,  New  York. *  «     * 

Maj.  Malcolm  S.  Huey,  Princeton  graduate,  who  was 

recently  discharged,  was  commissioned  captain  in  De- 
cember, 1917.  His  service  has  been  entirely  in  person- 

nel work,  first  in  the  Supply  Division  in  Washington 

and  later,  overseas.  Before  Major  Huey  was  comm.is- 
sioned,  he  was  with  William  A.  Read  Co.,  Investment 
Securit  es,  Philadelphia,  Penn. 
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Never  Mind  Who  Makes 

y'    the  Tonic 
AN  INTERESTING  comment  on  the  desire  of  France 

to  do  most  of  its  own  reconstruction  work  is  found 
in  the  PaKs  edition  of  the  New  York  Herald  for  Feb. 
25.  This  is  in  the  nature  of  a  warning  given  by  Judge 
Walter  F.  Berry,  president  of  the  American  Chamber 
of  Commerce  of  Paris.  He  quotes  a  typical  case  as 
f  pflows : 

"A  French  industrial  in  the  north,  whose  textile 
machines  were  stolen  and  carried  to  Germany,  recently 
placed  an  order  in  the  United  States  for  new  machinery. 
These  being  now  completed,  he  applied  for  an  importa- 

tion permit.  It  was  refused  on  the  ground  that  he 
must  have  his  looms  built  in  France.  He  replied  that 
such  looms  had  never  been  made  in  France;  that  special 
machinery  is  necessary  to  make  them ;  that  such  special 
machinery  is  only  built  in  the  United  States  and  in 
Germany,  in  which  latter  country,  by  the  way,  these 
Did  machines  had  been  purchased.  He  added  that  if  the 
permit  were  granted,  his  factory  would  be  employing 
several  thousand  workmen  within  six  months  and  would 

be  producing  materials  for  exportation." 
*     *     * 

It  would  be  poor  judgment  for  one  who  had  suffered 
a  severe  sickness  to  refuse  to  take  a  tonic  that  would 
make  him  well  simply  because  it  was  concocted  by  a 
druggist  living  outside  of  his  block.  A  tonic  that  will 
make  industrial  Europe  get  on  its  feet  quicker  than 
anything  else  consists  of  American  labor-saving  ma- chines. 

Rehabilitation  of  the  War-Maimed 
Returning  Fighter 

WE  READ  a  great  deal  about  the  excellent  work 
being  done  by  the  Red  Cross  Institute  and  other 

organizations  in  furnishing  the  maimed  fighters  with 
artificial  limbs  that  will  in  part  remove  their  disabili- 

ties ;  we  see  pictures  of  the  maimed  at  work  after  being 
fitted  with  such  aids;  we  read  of  the  establishment  of 
schools  for  the  vocational  training  of  the  maimed  in 
different  parts  of  the  country.  All  these  things  are 
excellent  and  are  moves  in  the  right  direction  but 
they  must  be  followed  by  something  more  tangible— 
en:^k)yment  for  the  maimed— and  of  this  we  hear  little 
or  n>,thing. 

*     *     # 

The  daily  press  has  assured  us  from  time  to  time 
that  work  was  to  be  furnished  to  all  our  disabled 
fighters  so  that  they  might  not  want.  Where  are  these 
jobs  and  does  anyone  know  of  a  maimed  soldier  or 
sailor  having  been  given  actual  employment? 
A  report  comes  from  Chicago  that  the  general  super- 

intendent of  a  large  mail  order  house  has  completed 
|.  Z»  survey  of  his  plant  and  that  he  has  found  jobs  that 

of  disability.  Has  he  placed  any  of  our  disabled  men in  these  jobs? 

Surveys  have  been  made  without  number,  but  surveys 
are  preliminary  and  may  mean  much  or  they  may 
mean  little,  but  what  about  the  actual  job  for  the maimed. 

Approximately  200,000  of  our  oversea  forces  are 
disabled,  about  half  of  them  are  suffering  from  wounds 
and  half  from  diseases  contracted  in  service.  Of  these 
about  196,000  had  been  brought  back  to  the  United 
States  up  to  Mar.  1,  and  the  small  contingent  now in  France  will  soon  be  here. •K-       -;:■       * 

What  are  we  going  to  do  with  and  for  them?  They 
don't  want  charity,  they  don't  want  pity;  they  want employment  at  a  living  wage  that  they  may  support themselves  and  those  dependent  on  them. 
How  many  mills,  factories,  stores  and  offices  are  there 

in  these  United  States?  If  each  one  of  these  establish- 
ments would  agree  to  furnish  employment  for  one 

disabled  soldier,  there  would  not  be  enough  disabled soldiers  to  fill  all  the  positions  offered. «-     *     * 

Are  these  men  going  to  be  given  work  or  must  we 
see  reenacted  such  scenes  as  took  place  after  the  Civil 
War— maimed  soldiers  rattling  pennies  in  tin  cups  at the  street  corners. 

Get  busy,  Mr.  Manufacturer,  make  surveys  if  you 
choose,  but  in  Heaven's  name  find  a  job  in  your  plant for  a  maimed  soldier,  and  give  it  to  him,  not  grudgingly 
but  cheerfully,  as  cheerfully  as  he  crossed  the  ocean 
to  help  lick  the  Hun  and  make  this  country  safe  for  all of  its  citizens. 

How  to  Sell  Now 

ONE  big  factor  that  is  retarding  the  sale  of  many of  the  manufactured  products  today  is  the  argument 
that  price  reductions  are  due.  If  salesmen  can  convince 
the  buyer  that  prices  will  hold  reasonably  stable  for 
the  next  few  months,  most  of  them  will  do  a  very  good business.  During  the  last  year  for  which  statistics 
are  available,  the  total  value  of  products  manufactured 
in  this  country  was  124,246,000,000.  Of  this  total, 
raw  materials  constituted  about  60  per  cent. ;  rent  and 
taxes  2  per  cent.;  depreciation,  interest,  and  profits 
16  per  cent.;  and  labor,  the  important  item  of  22  per 
cent.  In  view  of  the  labor  difficulties  facing  the  country 
at  the  present  time,  there  seems  little  immediate  chance 
of  labor  costs  being  cut  dovra  appreciably.  Neither  will 
rent,  taxes,  interest,  or  depreciation  show  radical  re- 

ductions. Leaving  profits  out  of  the  discussion,  the 
remaining  item  is  raw  materials,  which  makes  up  some- 

what over  50  per  cent,  of  the  total  cost.  This  means 
that  if  the  cost  of  the  finished  product  is  to  drop  1 
per  cent.,  the  average  cost  of  the  constituent  raw  ma- 

terials must  drop  2  per  cent.  Furthermore,  it  is  difficult 
to  reduce  the  price  of  a  finished  product  as  soon  as 
raw  materials  go  down;  there  is  usually  a  time  lag, 
These  facts  should  be  presented  to  the  reluctant  buyer! 



712 AMERICAN     MACHINIST 
Vol.  50,  No.  15 

Some  Typical  Metal  Fittings  Seen  at  the 
Aeronautical  Exposition 

(XlWfcY   PPOCESS.  PAT 

MAIN    STRUT  SOCKET 
PACKARD 

MAIN   STRUT  SOCKET 

CURTISS    FIGHTER 

STRUT 

SOCKET MARTIN   BOMBER 
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Schmidt-Norgren  Duplex-Spindle  Plain 
Turning  Lathe 

The  illustrations  show  a  duplex-geared-spindle,  plain 
turning  lathe  which  has  been  developed  with  the  object 
of  providing  means  for  turning  small-diameter  work 
between  centers  and  operating  on  two  pieces  simultane- 

ously. The  idea  is  particularly  to  provide  for  the  turn- 
ing of  such  pieces  as  cannot  be  turned  on  automatic 

screw  machines  because  they  are  too  long  or  must  be 

Sfc: 

1 
I 

FIG.  1.  THE  DUP1,EX-SPINDLK  PLAIN  TURNING  LATHK 
Weight,  isnn  lb.;  length  of  bed.  56  in.;  floor  space,  length,  62 

Jn.,  width,  311  in.;  height.  52  in.;  drive  pulley  diameter,  6J  in., 
face,  3i  in.,  speed.  420  r.p.m.  ;  maximum  distance  between  centers, 
24  in.  :  swing  over  bed,  10  in.  :  swing  over  cr'oss-rest,  6  in. 

centered  for  final  grinding  operations.  A  number  of 
cutting  tools  for  turning  both  straight  and  tapered 
work  can  be  fitted  and  back  tools  can  be  provided  for 
necking  and  undercutting  operations.  This  machine  is 
the  product  of  the  Schmidt-Norgren  Co.,  3121  South 
California  Ave.,  Chicago,  III,  and  is  at  present  made 
in  one  size  and  type  swinging  10  in.  over  the  ways 
and  6  in.  over  the  cross-slide  with  a  capacity  of  24  in. 
between  centers. 

The  bed  is  of  heavy  design  with  a  double  vertical 
wall   or   web   on    each    side   forming   a    hollow   column 

i 

extending  the  full  length  on  each  side  of  the  center  line. 
A  cast-iron  chip  and  oil  pan  is  provided  a  short  dis- 

tance beFow  the  bed.  Fig.  1  gives  a  general  view  of  the 
front  of  the  machine.  Two  spindles  are  carried  in  a 
widened  headstock,  and  a  widened  single  tailstock  base 
carries  two  distinct  tail  spindles  each  of  which  is  oper- 

ated by  an  individual  handwheel. 
The  carriage  is  provided  with  a  double  cross-slide 

with  two  wide  toolpost  surfaces,  one  for  each  spindle, 
these  surfaces  being  provided  with  T-slots.     The  rear 

FIG.    2.      TAPER-TURNING    ATTACHMENT    IN    SERVICE 

toolpost  rest  is  carried  on  the  main  body  of  the  cross- 
slide,  while  the  front  toolpost  rest  is  a  separate  cast- 

ing, fitted  to  a  separate  slide  on  the  main  cross-slide 
and  operated  by  its  individual  cross-feed  screw,  the 
crank  handle  of  which  may  be  seen  directly  above  the 
handle  of  the  main  cross-feed  screw.  This  arrangement 
permits  the  tools  for  the  two  spindles  to  be  adjusted 
separately,  to  the  extent  at  least  that  after  adjusting 
the  rear  tool  carried  on  the  portion  of  the  main  cross- 
slide,  the  front  tool  can  be  set  in  place.  Conversely 
the  front  tool  may  be  removed  and  readjusted  without 
disturbing  the  rear  tool.  At  times  when  one  spindle 
is  used  for  roughing  and  the  other  for  finishing  the 
front  spindle  should  be  used  for  finishing,  as  more  fre- 

quent adjustments  are  of  course  necessary  in  this  class 
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of  work.  The  carriage  is  also  provided  with  a  taper- 
turning  attachment  which  can  be  seen  in  service,  Fig.  2. 

The  spindles  which  are  10  in.  apart  to  leave  room 
for  tooling  between  them,  are  equipped  with  SKF  ball 
bearings  and  thrust  bearings.  The  drive  from  the 

single-belt  pulley  is  controlled  by  a  friction  clutch  oper- 
ated by  the  upper  left  lever,  Fig.  1.  There  are  four 

speeds,  150,  190,  230  and  280  r.p.m.,  when  the  pulley 
is  driven  at  a  speed  of  420  r.p.m. 

The  ends  of  the  spindles  are  designed  to  permit  the 
use  of  pneumatic  chucks.  The  head  is  constructed  as 
an  entirely  inclosed  casting  so  that  the  gearing  may 
run  with  this  chamber  partially  filled  with  oil.  The 
gear  shifting  is  done  by  means  of  the  handle  on  the 
top  of  the  head  which  operates  a  square-tooth  clutch. 

Standard  screw-feed  is  used  for  the  carriage  and  this 
feed  is  provided  with  an  automatic  knock-out  rod  which 
will  be  noted  as  the  upper  rod  extending  across  the 
front  of  the  tool  carriage.  In  disconnecting  the  screw- 
feed  this  knock-out  rod  throws  in  the  hand-feed  by 
which  the  carriage  can  be  advanced  any  slight  distance 
that  may  be  necessary  to  reach  a  positive  stop  carried 
on  the  lower  rod  when  working  to  close  limits.  When 
the  knock-out  trips  the  feed  it  also  operates  a  square- 
tooth  clutch,  and  by  a  spring  arrangement  automatically 
engages  the  hand-return  which  operates  through  spiral 
gears. 

Mattison  20-ln.  Shaping  Machine 
The  20-in.  high-duty  shaping  machine  shown  in  the 

illustration  is  being  marketed  by  the  Mattison  Machine 
Works,  Rockford,  111.,  and  is  said  to  be  of  such  con- 

struction that  it  will  stand  up  under  the  heaviest  type 
of  work.  The  column  is  wide  and  deep  and  is  ribbed 
and  provided  with  a  large  base.     The  main  bearing  for 

MATTISON  20-IN.  HEAVY-DUTY  SHAPING  MACHINE 
Actual  length  of  stroke,  21  in. ;  horizontal  travel  of  table,  24  In. ; 

vertical  travel  of  table,  15  in.  ;  maximum  distance  from  table  to 
ram,  18 i  In.;  maximum  distance  from  base  to  ram,  38  in.;  top  of 
table.  16  X  17  in.  ;  top  of  table,  including  apron,  16  x  22  in.  ;  depth 
of  table,  15i  in. ;  down-feed  to  head,  7  in.  ;  diameter  of  head,  8  in. ; 
lenrth  or  ram  without  head,  46  in. ;  ram  bearing  in  column,  37 
X  11  in. ;  crossrall  bearing  on  column,  16  x  20  in. ;  kevseating  ca- 

pacity, 3J  in.;  size  of  vise  jaws,  2i  x  12  in.;  opening  of  vise. 
12}  In.;  size  of  tools,  i  x  2  in. ;  cone  pullev,  8  to  14  in.  in  diam- 
^i®*;  *,^*^P'  ■"'"^'^  35-in.  laces;  tight  and  loose  pulleys  on  counter- Bbalt,  14  X  4i  in.;  speed  of  countershaft.  330  r.p.m.;  speeds  of 
ram,  eight,  8  to  100  strokes  per  minute ;  single  gear  ratio,  7  to  1  ; 
back  gear  ratio.  26  to  1  ;  size  of  base,  24  x  66  in.  ;  floor  space,  48 
X  92  in.;  weight  for  domestic  shipment,   4800   lb. 

the  bull  gear  is  in  the  form  of  a  heavy  bushing  pressed 
into  a  machined  recess  in  the  column  and  securely  locked 
in  place,  this  construction  eliminating  dowel  pins  and 
bolts  that  are  customarily  used  to  secure  this  bearing  in 
place.  Two  diameters  of  bearing  for  the  bull  gears 
are  provided  in  this  bushing,  to  prevent  breakage  at 
the  shoulder  of  the  gear.  The  table  is  rugged,  the  top 
surface  of  the  table  proper  measuring  16  x  17  in.,  but 
by  removing  the  dust  guard,  the  available  working  space 
may  be  increased  to  16  x  22  in.  The  T-slots  are  ma- 

chined from  the  solid.  The  table  support  is  another 
feature  that  is  stated  to  be  unusual.  The  base  is 
extended  beyond  the  outer  edge  of  the  table  and  the 
sliding  surfaces  are  under  the  table  out  of  the  way 
of  dirt.  The  construction  also  prevents  upward  vibra- 

tion as  well   as   downward. 

The  vise  is  of  the  planer  t>-pe,  and  is  quick-acting,  the 
jaws  being  steel-faced.  It  can  be  tilted  for  holding 
tapered  work  and  is  prevented  from  tipping  by  means  of 
clamp  screws.  A  graduated  swivel  base  is  incorporated. 
The  crossrail  is  bolted  directly  to  the  frame  of  machine, 
eliminating  gibs  and  securing  greater  rigidity.  Tension 
bolts  are  provided  to  prevent  the  crossrail  dropping 
away  when  the  locking  bolts  are  loosened.  The  mech- 

anism for  regulating  the  cross-table-feed  can  be 
adjusted  while  the  machine  is  in  motion,  and  a  friction 
safety  device  is  provided  to  protect  the  feed  mechanism 
from  damage,  should  the  cross-feed  accidentally  meet 
with  any  obstruction.  The  elevating  screw  is  of  the 
stationary  type  and  operates  through  bevel  gears  on  a 
ball  thrust  bearing.  It  is  entirely  contained  within  the 
machine  and  does  not  project  through  the  floor. 

The  ram  is  long,  well-ribbed  and  mounted  on  V-ways 
of  45-deg.  angle,  a  feature  that  is  said  to  increase 
the  life  to  a  considerable  extent.  The  ram  has  a  screw 
adjustment  and-  can  be  positioned  while  the  machine 
is  in  motion.  A  balanced  construction  is  used  for  the 

rocker-arm  enabling  the  use  of  a  heavy  arm  without 
placing  any  undue  weight  or  wear  on  the  ram.  It  is 
claimed  that  this  construction  eliminates  vibration  to 
a  great  extent  and  almost  entirely  does  away  with 
chatter  marks  under  heavy  cuts.  Another  feature  is 
the  rocker-arm  driving  block,  which  is  provided  with 
an  adjustment  within  itss'f,  doinj  away  with  play  or 
slap  on  the  rocker-ar.'.i  s'ide  and  insuring  a  smooth 
motion  to  the  ram.  A  special  oiling  feature  insures 
positive  lubrication  to  the  slide  and  driving  pin.  The 
cone  pulley  runs  on  a  large  sleeve  mounted  in  the  base, 
and  a  guard  protects  the  operator  and  also  prevents  the 
belt  from  running  off  the  cone  when  shifting. 

Union  Garage  Tool  Chest 
The  Union  Tool  Chest  Co.,  Inc.,  Rochester,  N.  Y., 

has  just  placed  on  the  market  the  tool  chest  illustrated, 
which  is  intended  especially  for  mechanics  and  shops 
doing  automobile  repair  work.  The  chest  is  made  of 
kiln-dried  oak,  is  lock  cornered  and  has  glued  joints, 
the  backs  of  the  chests  being  rabbitted  or  shouldered 
to  the  frame  as  well  as  glued  and  nailed  in  place. 
Metal  corners  are  used  to  protect  against  damage. 
The  handle  is  covered  with  leather  and  has  a  heavy 
steel  wire  through  the  center,  the  weight  being  carried 
by  rivets  extending  through  the  top  of  the  chest.  The 
drawer  pulls  are  of  the  flush  type  set  into  the  front 
of  the  drawer  and  do  not  detract  from  the  drawer 
space.  The  bottom  drawer  or  tray  is  fitted  with  a 
handle    that    drops    down    into   the    drawer    when    not 
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UNION  GARAG'E  TOOL,  CHEST 
Two  drawers.  4  in.  long.  71  in.  wide,  %  in.  deep;  one  drawer  4 

in.  long,  78  in.  wide,  2J  in.  deep;  two  drawers,  125  in.  long,  78 
in.  wide,  5  in.  deep;  one  drawer,  12S  in.  long,  7i  in.  wide,  2i  in. 
deep;  one:  drawer  18 J  in.  long,  7i  In,  wide,  2S  in.  deep;  and  one 
tray  18  in.  long,  7g  in.  wide.  3j  in.  deep.  Outside  dimensions,  201 
in.  long,  9J  in,  wide,  13J  in,  high.     Weight,  23  lb. 

in  use,  this  serving  as  a  handy  tray  to  contain  tools 
actually  in  use  on  the  job.  The  drawers  run  on  hard- 

wood slides  set  into  the  ends  of  the  frame  and  will 
carry  any  weight  which  may  be  put  into  them.  The 
bottoms  are  three-ply  veneer  tongued  to  the  sides  and 
front.  The  two  small  drawers  at  the  top  are  fitted  with 
movable  partitions  and  one  of  the  long  drawers  is 
partitioned  for  a  socket  wrench  set. 

"Velco"  Broaching  Attachment  for 
Lathes 

The  V.  E.  La  Pointe  Manufacturing  Co.,  17  Hungerford 
St.,  Hartford,  Conn.,  has  just  placed  on  the  market  the 
broaching  attachment  shown  in  the  illustration.  This 
is  for  use  in  connection  with  an  ordinary  engine  lathe, 
and  is  intended  for  use  in  small  shops  where  the 
expense  of  a  regular  broaching  machine  would  not  be 
warranted.  The  device  consists  essentially  of  three 
heads,  one  sliding  and  two  stationary.  The  latter  are 
provided  with  bases  that  rest  on  the  ways  of  the  lathe 
and  are  held  a  fixed  distance  apart  by  means  of  the 
two  cylindrical  compression  members  shown  at  each 
side.  The  sliding  head  at  a  center  serves  as  a  guide 
for  the  screw  and  the  broach,  and  also  holds  the  mech- 

anism connecting  these  two  parts.  The  screw  is  con- 
nected to  the  sliding  member  by  means  of  a  pin  which 

prevents  the  former  from  turning.  It  should  be  under- 
stood that  the  lathe  spindle  serves  simply  as  a  means 

of  driving  the  attachment,  and  does  not  carry  any  of 

the  thrust  which  is  taken  up  in  the  two  cylindrical 
compression  members.  The  bronze  nut  which  moves 
the  screw  lengthwise  is  carried  in  the  head  at  the 
left.  This  head  is  held  in  place  in  a  longitudinal  direc- 

tion, ball  thrust  bearings  being  used,  and  is  driven  from 

the  regular  lathe  faceplate  by  a  ball  screw  arrange- 
ment that  takes  care  of  any  slight  misaUgnment  between 

the  lathe  spindle  and  the  screw.  It  will  be  seen  that 
the  machine  has  as  many  speeds  as  are  incorporated 
in  the  lathe,  and  when  the  lathe  spindle  turns,  the 
bronze  nut  is  turned  on  the  screw,  pulling  it  back  to 
the  left  through  the  hole  in  the  spindle  of  the  lathe. 
A  pulling  sleeve  inside  of  the  sliding  head  connects 
the  screw  and  broach  holder,  and  this  device  and  the 
work  bushings  are  so  constructed  that  the  center  line 
of  the  lathe  spindle  is  in  line  with  the  cutting  edge 
of  the  broach  when  a  one-sided  broach  is  used,  this 
method  obviating  cramp.  The  work  face  has  a  4i-in. 
hole,  reducing  bushings  being  used  of  any  size  de- 

sired. The  diameter  of  the  screw  is  made  as  large 
as  may  be  conveniently  passed  through  the  hole  in  the 
lathe  spindle,  small  screws  being  hardened  and  tem- 

pered. The  standard  length  of  stroke  is  48  in.,  but 
other  lengths  can  be  made  if  desired.  The  diameter 
of  the  compression  members  is  If,  in.  The  bases  of 
the  two  stationary  heads  can  be  either  furnished  blank 
or  machined  to  fit  the  ways  of  the  lathe  if  templets 
are  sent. 

Arnold  Electric  Drills 
The  Arnold  Electric  Tool  Co.,  Inc.,  902  Chapel  St., 

New  Haven,  Conn.,  has  just  placed  on  the  market  the 
two  types  of  electric  drills  shown  in  the  illustrations. 
Fig.  1  shows  the  precision  bench  drill,  which  is  of  the 
sensitive  type,  and  mounted  on  double  trunnions  in 
such  a  manner  that  the  complete  unit  of  motor  and 
drill  can  be  swung  at  any  desired  angle  to  the  table. 
Graduations  are  provided  on  the  trunnions  so  that  the 
drill  can  be  set  quickly  to  any  angle,  after  which  it  is 

LA  POINTE  HROACHING  ATTACHMENT  FOR  LATHES 

FIG.  1.  THE  ARNOLD  PRECISION  BENCH  DRILL 
Base,  12x8  in. ;  distance  from  center  of  table  to  post,  4 1  in. ; 

diameter  of  table,  6J  in. ;  total  height,  23  in.  ;  feed.  racl<  and  pinion 
type  with  IJ-in.  travel;  clearance  from  base  to  bottom  of  shaft, 
11  in, ;  capacity,  i  in.  in  steel ;  weight,  30  lb. ;  motor  equipment, 
Hamilton  Beach  universal  type,  110-120  volt,  25-60  cycle;  chuQk, Jacobs. 
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FIG.    2.      TYPE-A  PORTABLE  HAND  DRILL. 
Length  over  all,  13  in. ;  weight,   6  lb. ;  capacity,   J  in.   in  steel ; 

motor,  universal  type,  110-120  volt,  26-60  cycle;  chuck,  Jacobs. 

locked  in  place  by  means  of  knurled  hand  screws.  The 
base  is  machined  and  scraped  square  with  the  column, 
which  is  fastened  to  it  by  means  of  a  large  nut.  Both 
the  table  and  motor  brackets  slide  on  the  column,  being 
locked  in  place  by  means  of  hand  screws.  The  table 
is  fastened  to  the  arm  by  a  turned  stud  which  fits  the 
arm  socket  and  is  secured  by  a  screw,  allowing  the 
table  to  be  locked  in  any  position  desired.  The  feed 
mechanism  is  of  the  rack  and  pinion  type,  but  a  small 
lever  has  been  substituted  for  the  handwheel  shown. 
A  Jacobs  chuck  is  used  as  regular  equipment.  The 
chuck  spindle  is  hardened  and  ground  and  runs  in 
bronze  bearings. 

Fig.  2  shows  the  type-A  portable  hand  drill  for  use 
on  either  metal  or  wood.  The  motor  runs  at  high  speed 
and  the  reduction  gearing  is  of  the  planetary  type, 
giving  a  six  to  one  reduction.  The  transmission  is 
inclosed  in  a  tight  aluminum  case,  and  either  grease 
or  heavy  oil  is  used  to  insure  proper  lubrication.  A 
pin-operated  switch  is  mounted  in  the  handle  at  the 
side  of  the  motor.  The  handle  at  the  rear  can  be 
removed  in  case  it  is  desired  to  replace  it  with  a 
taper  shank,  so  that  the  drill  can  be  used  in  the  tail 
spindle  of  a  lathe. 

"Rohr"  Grease  Cups 
The  "Rohr"  grease  cup  shown  in  the  illustration  is 

being  manufactured  by  the  Tes-Tite  Piston  Ring  Co. 
Freeport,  L.  I.,  and  is  being  marketed  by  B.  E.  Car- 

penter, 1328  Broadway,  New  York.  The  best  features 
of    this   cup   are,    that   as   the   top   cannot   be   taken 

off,  there  is  no  danger  of  losing  it  or  crossing  the 
thread  in  trying  to  replace  it,  and  the  fact  that  there 
are  no  coil  springs,  ratchets  or  other  complicated  parts 
to  get  out  of  order  and  cause  trouble.  To  fill  the  cup 
it  is  simply  necessary  to  turn  it  to  the  left  with  the 
thumb  and  finger  by  means  of  the  handle  until  it  comes 
to  a  stop,  when  the  cover  will  turn  in  the  cup-body 
and  come  off.  After  filling  the  cup  with  grease,  the 
cover  is  simply  pressed  down  tightly  and  turned  to  the 
right,  the  first  half-turn  serving  to  secure  the  cover  in 
place  while  further  turning  places  pressure  on  the 
grease.  The  cover  is  held  in  place  by  a  flat  spring 
having  two  ears.  The  handle  should  always  be  used  when 
turning  the  top  or  body.  This  will  insure  the  cover 
being  locked  when  screwing  down  on  the  body,  and  will 
unlock  it  when  being  unscrewed  before  damage  is  done 
to  the  threads  at  the  lower  end.  The  latter  is  turned 
over  slightly  to  prevent  the  body  being  removed.  This 
feature  prevents  the  top   being  lost. 

Davenport  No.  2-B  Plain  Milling 
Machine 

A  photograph  is  shown  of  the  new  Davenport  No. 
2-B  plain  milling  machine  (back-geared)  built  by  the 
Davenport  Manufacturing  Co.,  Meadville,  Penn.  The 
table  of  the  machine  has  three  S-in.  T-slots  and  is  all 
working  surface.    It  is  mounted  on  extra-wide  bearings 

"ROHR"   GREA.se  cup 

DAVENPORT  XO.  2-B  PLAIN  MILLIXG  M.\CHiriE 
Table,  38  x  10  in.;  longitudinal  movement.  23  in.:  cross  move- 

ment, 9  in.;  vertical  movement,  19  in.;  spindle.  2J  in.  diameter 
X  i'i  in.  long  in  ground  bearing;  No.  10  B.  &  S.  taper  hole;  }J  in. hole  through;  2i  in.  diameter  nose,  threaded  10  per  in.;  three-step 
cone;  12  s?peeds  ;  bad;  gear  ratio.  4.57  to  1  ;  feed  box.  12  cfianges  ; 
tripping  mechanism  plunger  type  ;  overhanging  arm  steel  bar,  31 
in.  diameter;  countersliatt,  two  speeds;  10  x  3  J  in.  puUeys ; 
arbor,  1  x  10  in.;  vise,  steel  jaws,  65  x  li  in.,  3|  in.  opening; 
equipment — vise,  1-in.  arbor,  end  support  brace,  wrenches  and 
overhead  work.';;  weight,  1900  lb.  net;  2000  lb.,  domestic  ship- 

ping; 2250  lb.,  export. 
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and  fed  by  a  screw  giving  \  in.  of  movement  per  turn 
of  the  handle.  Another  crank  at  the  end  of  the  table 
gives  a  quick  return  at  the  rate  of  1:1  in.  per  turn. 
The  spindle  is  made  of  forged  crucible  steel  and  runs 
in  adjustable  phosphor-bronze  boxes.  Hardened  and 
ground  thrust  collars  are  fitted  and  lubrication  is  from 
oil  reservoirs  cast  in  the  bed.  The  driving  cone  has 

steps  of  7.73,  8.86  and  10-in.  diameter  for  a  2]-in. 
double  belt.  The  spindle  speeds  are  20,  27,  35,  45,  59, 
77,  95,  123,  160,  204,  270  and  350  r.p.m.,  and  the  feeds 
per  revolution  of  spindle  are  0.004,  0.006,  0.009,  0.010, 
0.011,  0.014,  0.018,  0.019,  0.023,  0.027  and  0.047  in. 
The  feed-box  gears  are  alloy  steel  and  the  drive  is 
by  roller  chain  from  the  spindle.  Reversal  of  the  feed 
is  through  a  push  rod  on  the  feed  box  and  all  parts 
of  the  mechanism  are  oiled  from  one  large  oil  pocket 
which  is  filled  through  an  opening  in  the  column.  The 
tripping  mechanism  is  of  the  plunger  type  and  the 
under  side  of  the  overhanging  arm  is  6S  in.  from  the 
spindle  center  line.  The  countershaft  speeds  are  123 
and  27  r.p.m.  and  the  clutch  pulleys  are  self-oiling. 
The  ly^r-in.  shaft  runs  in  self-oiling  bearings.  The 
arbor  is  made  of  70-point-carbon  chrome-nickel  steel, 
heat-treated,  and  has  a  ball-bearing  end  support.  Ad- 

justable dials  graduated  in  thousandths  of  an  inch  are 
provided  for  longitudinal,  cross  and  vertical  movements. 

Casler  Twin-Screw  Drill  Chuck 
The  Marvin  and  Casler  Co.,  Canastota,  N.  Y.,  has 

brought  out  the  drill  chuck  shown,  which  is  claimed  to 
have  a  grip  on  a  drill  double  that  of  the  single-screw 
type,  thus  permitting  the  drill  to  be  forced  to  the  limit 
of  its  strength.     The  body  is  made  of  close-grain  cast 

CASLER  TWIN-SCREW  DRILL  CHUCK 

iron  and  the  jaws  and  screws  of  tempered  high-carbon 
steel.  This  combination  is  said  to  give  long  life  to 
the  wearing  surfaces.  The  body  is  reinforced  by  a 
steel  cap  plate  to  prevent  it  from  spreading  under 
strain.  When  using  the  chuck  the  primary  screw  E  is 
first  operated  to  grip  the  drill  shank  between  the  jaws 
B.  The  secondary  screw  D  is  then  operated  so  as  to 
bring  the  floating  nuts  C  against  the  ends  of  the  pockets 
in  the  jaws.  All  parts  are  said  to  be  interchangeable 
and  the  chuck  is  relatively  free  from  projections. 

Federal  Spring  Toolholdei 
The  toolholder  shown  m  the  illustration  is  built  with 

a  goose-neck  to  add  flexibility  to  the  cutter  with  the 
idea  of  eliminating  chatter.  It  is  marketed  by  the 
Federal  Products  Corporation,  393  Harris  Ave.,  Provi- 

dence, R.  I.,  and  is  intended  for  holding  thread  cutters. 
Three  cutters  are  furnished,  one  for  cutting  at  right 
angles  to  the  stock  and  the  others  for  oflfset  cutting  to 
a  shoulder,  one  right  and  the  other  left.  One  end 
of  each  cutter  is  ground  for  roughing  and  the  other 
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FEDERAL  SPRING   TOOLHOLDER 

for  finishing,  and  the  sides  are  parallel  so  that  the 
cutter  can  be  reversed  without  changing  the  setting  of 
the  holder.  A  setscrew  is  provided  to  eliminate  the 
spring  feature  when  it  is  desired  to  use  the  holder  as 
an  ordinary  lathe  tool. 

Richards  20-Tn.  Drilling  Machine 
The  illustration  shows  a  new  20-in.  drilling  machine 

equipped  with  back  gears,  power  feed,  automatic  stop 
and  geared  tapping  attachment.  It  is  now  being  manu- 

factured by  the  Richards  Machine  Co.,  3417-3419  Vliet 
St.,  Milwaukee,  Wis.  The  machine  has  a  capacity  for 
drilling  holes  up  to  11  in.  in  diameter  and  tapping  holes 
up  to  X  in.  in  diameter.  The  machine  has  eight  speeds, 
four  with  open  belt,  and  four  with  back  gears  which 
are  inclosed  in  the  upper  cone  pulley  and  have  a  ratio 
of  4  to  1.  The  power  feed  is  secured  either  by  means 
of  a  belt  or   by   a   direct   gear   drive   and   gives   three 

RICHARDS  20-IN.  DRILLING  MACHINE 
Speeds,  eight ;  four  with  back  gears  and  four  with  open  belts  : 

holes  drilled,  up  to  IJ  in.  ;  holes  tapped,  up  to  I  in.  :  belt  ufed^  2 
in  :  feeds,  three,  0.002.  0.005  and  0.010  per  spindle  revolution;  ratio 
of  back  gears,  4  to  1  :  diameter  of  column,  .=>,",.  in.:  diameter  of 
.spindle,  13  in.:  diameter  of  sleeve.  2g  in. 
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feeds.  The  geared-tapping  attachment  is  supported  by 
an  arm  extending  from  the  front  to  the  rear  upper 

bearing  and  all  gears  are  of  steel.  The  reverse  speed 
is  about  one-third  faster  than  the  tapping  speed  and 

is  changed  by  a  movement  of  the  lever  directly  in  front 

of  the  operator.  Work  can  be  held  either  on  the  table 
or  on  the  base,  the  former  being  elevated  by  means  of 

a  crank-operated  screw  mechanism.  The  thrust  bear- 

ings are  either  of  fiber  or  of  the  ball  type  as  de.'iired. 

Hack  Solid  Adjustable  Reamers 
and  Taps 

Figs.  1  and  2  show  respectively  the  Hack  solid  ad- 
justable reamer  and  tap  made  by  the  American  Machine 

Tool  Engineering  Works,  48.54  West  Kinzie  St.,  Chica- 
go, 111.  The  adjustment  is  accomplished  by  two  threaded 

cones,  one  for  contracting  and  the  other  for  expanding 

FIGS.    1   AND    2. HACK   ADJUSTABLE    REAMER   AND 
ADJUSTABLE  TAP 

the  reamer.  They  are  operated  by  a  solid,  double-end 
plug  wrench.  When  a  size  below  standard  is  required 
the  contracting  cone  is  tightened  the  necessary  amount 
and  the  expanding  nut  brought  up  against  it  to  act 
as  a  locknut.  For  expanding  the  tool  the  procedure  is 
reversed.  It  is  claimed  that  a  set  of  these  reamers 
will  outlast  several  standard  solid  sets  on  account  of 
the  possibility  of  regrinding.  They  are  also  valuable 
for  oversize  or   undersize  jobs. 

WestinghoLise  Grinding,  Polishing  and 
Power  Motors 

The  small  grinding,  polishing  and  power  motor  shown 
in  the  illustration  is  one  of  the  recent  products  of  the 
Westinghouse  Electric  and  Manufacturing  Co.,  East 
Pittsburgh,  Penn.,  and  is  intended  especially  for  light 
grinding,  polishing  or  power  requirements.  The  ma- 

chine is  portable  and  is  furnished  with  an  attaching 
cord  and  snap  switch,  as  well  as  a  handle  at  the  top 
)»y  which  it  can  be  conveniently  carried.  A  single- 
speed  wholly-inclosed  motor   is   used,  with   long   dust- 

WESTINGHOUSE  MOTOR  WITH  GRINDING  WHEEL  AND 
BELT    PULLEY 

proof  bearings.  Rubber  cushions  or  bumpers  on  the 
base  allow  the  motor  to  be  set  on  any  surface  without 
danger  of  marring  and  holes  are  also  provided  for 
fastening  down  if  desired.  The  illustration  shows  the 
a.e  motor  with  the  grinding  wheel  and  pulley,  but 
buffing  wheels  are  also  furnished.  The  machine  is  also 
furnished  for  direct  current. 

Defiance  No.  3  Drilling  Machine 
With  Compound  Table 

The  Defiance  Machine  Works,  Defiance,  Ohio,  is  now 

equipping  its  No.  3,  24-in.  heavy-service  drilling  ma- 
chine with  a  compound  table  as  shown  in  the  illustra- 
tion. The  machine  is  entirely  inclosed,  with  a  gravity 

oiling  system  and  oil  reservoir  placed  at  the  bottom 
of  the  housing,  from  which  oil  is  pumped  to  the  top 
of  the  spindle,  flowing  to  all  parts  of  the  machine 
and  back  to  the  reservoir.  The  drive  is  to  a  single 
pulley,  the  spindle  speeds  being  obtained  by  means  of 
two  cones  of  hardened  gears  running  idle  except  when 
one  set  is  meshed  by  a  roll-in  gear,  operated  by  a 
lever  at  the  side  of  the  machine.  Helical  gears  are 
used  on  the  spindle  drive  and  two  keys  are  used  through 
the  driving  sleeve  into  the  spindle  near  the  nose  to 
eliminate  torsion  on  the  spindle.  The  thrust  is  taken 
by  a  thrust  bearing.  Hyatt  roller  bearings  are  used 
on  all  drive  bearings,  while  slow-feed  bearings  are 
bronze  bushed.  The  spindle  is  of  forged  high-carbon 
steel  and  the  thrust  is  taken  on  an  SKF  thrust  bearing. 
The  drive  is  a  unit  located  in  the  back  of  the  housing, 
and  contains  two  cones  of  four  gears  each  running 

idle  except  when  one  is  meshed  by  a  roll-in  gear.  These 
cones  are  driven  by  back  gears  operated  by  a  friction 
clutch  located  on  the  pulley-drive  shaft. 

The  table  is  of  the  box  type  gibbed  to  the  column  and 
is  adjusted  vertically  by  a  telescopic  screw  operated  by 
a  lever  at  the  front  of  the  machine.  This  screw  i? 
located  far  enough  from  the  center  of  the  spindle 
towards  the  column  to  allow  boring  bars  to  pass  through 
the  table.  Four  changes  of  feed  are  obtained  by  means 

of  two  cones  of  gears  and  a  power-feed  stop  is  in- 
corporated. The  feed  is  transmitted  to  the  spindle  by 

a  worm  gear  and  quick  traverse  of  the  spindle  is 
obtained  by  means  of  a  pilot  handle  within  reach  of 
the  operator.  The  tank  for  the  cutting  compound  is 
located  in  the  base  and  is  part  of  the  regular  equip- 

ment. The  lubricant  is  controlled  by  a  single  valve  near 
the  outlet,  the  pump  being  equipped  with  a  relief  valve. 
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The  compound  table,  which  is  the  new  feature  of 
the  machine,  is  not  an  attachment  to  the  regular  table 
but  consists  of  a  special  box-type  bracket  supporting 
the  intermediate  slide  and  the  table.  It  has  a  working 
surface  Hi  in.  x  35  in.  The  table  has  a  longitudinal 
adjustment  of  18  in.  and  a  crosswise  adjustment  of 
9  in.,  and  has  three  slots  running  lengthwise  as  well 
as  an  oil  groove.  The  screw  for  elevating  is  the  same 
as  that  used  on  the  plain  table.  When  the  compound 
table   is   furnished,   it    is   necessary   to   use   a   higher 

DEFIANCE   24-IN.    HEAVY-SERVICE   DRILLING    MACHINE 
WITH  ooMroi'xn  table 

Capacity  with  high-siieetl  drills  in  .solid  steel,  3  in. ;  length  of 
Vower  feed.  16  in.  ;  diameter  of  .spindle  nose,  3i  in.  ;  diameter  of 
spindle  drive,  3J  in. ;  Morse  taper  in  spindle.  No.  5  ;  diameter  of 
spindle  sleeve,  31  in.;  width  of  steel  rack  in  sleeve,  2  in.;  pitch 
of  .steel  rack  in  sleeve,  6  ;  diameter  of  feed  pinion  shaft,  3  in. ; 
pitch  of  feed  pinion,  6  ;  width  of  helical-drive  spindle  gear,  2i  in.  ; 
center  of  spindle  to  face  of  column,  12  in.  maximum  distance 
from  nose  of  spindle  to  top  of  table,  32  in.  ;  working  surface  of 
compound  table,  17i  x  35  in.  ;  vortical  adjustment  of  table,  15  in. ; 
feed  changes,  four,  0.007.  0.012,  0.018,  0.046  in.  per  spindle  revolu- 

tion ;  spindle  speeds,  eight,  51  to  408  r.p.m.  ;  height  of  machine 
with  compound  table,  9  ft.  83  in.  ;  horsepower,  10  ;  floor  space,  42 
X  67  in.  ;  dome.stio  shipping  weight,  5300  lb. 

column  in  order  to  give  the  same  maximum  distance 
from  the  nose  of  the  spindle  to  the  table  as  on  the 
plain  machine.  A  tapping  attachment  can  be  furnished 
as  an  extra  and  is  an  all-geared  fixture  located  directly 
behind  the  main-spindle  drive  gear  and  operated  by  a 
jaw  clutch  between  the  forward  and  reverse  gear  train. 

Greaves-Kliisman  14-in.  Lathe 
The  Greaves-Klusman  Tool  Co.,  Cincinnati,  Ohio,  has 

Just  placed  on  the  market  a  new  14-in.  heavy,  quick- 
cnange  four-.step-cone,  single-back-geared  or  three-step- 
cone   friction,    doub'v.-b-^ck-geared    engine    lathe.      The 

«!REAVE.?-KLUSMAN  heavy-duty  QUICK-CHANGE  LATHE 
Length  of  bed,  6  ft.  43  in. ;  swing  over  ways,  16  J  in.  ;  swing  over 

carriage,  lOg  in. ;  distance  between  centers,  373  in. :  front  spindle 
bearmg,  28  x  3i  in.;  rear  spindle  bearing,  lu  x  2|  in.;  hole 
through  spindle,  15  in.;  taper  centers,  Morse  No.  3;  spindle  nose, 
2 J  in.  m  diameter  and  li  in.  long;  threads  on  spindle  nose,  U.  S. 
.S.  6  ;  width,  of  belt  with  single  back  gears,  21  in.  ;  width  of  belt 
with  double  back  gears,  23  in.  ;  range  of  threads  out.  2  to  .56  : 
range  of  feeds,  0.0066  to  0.188  in.  per  spindle  revolution;  travel  of 
compound  rest,  2i  in. ;  weight  crated,  1700  lb. ;  weight  per  extra ft.  of  bed  length,  80  lb. 

construction  is  said  to  be  particularly  heavy  through- 
out, including  a  reinforced  bed  and  bearing  and  a 

spindle  center  in  back  of  the  center  line  of  the  bed. 
The  feed  rod  and  lead  screw  are  supported  at  both 
ends  of  the  apron,  which  is  of  the  double-plate  box 
form.  Longitudinal  feed  stops  are  provided  for  motion 
in  both  directions.  Steel  friction  gears  are  used  in 
the  apron  and  these  have  cast-iron  frictions  bolted  on. 
The  quick-change  feeds  are  geared  and  a  tumbler  self- 
locking  device  is  incorporated  for  reversing  the  lead 
screw. 

Beating  the  Safety  Device 
By  George  F.  Kuehne 

That  many  accidents  occur  through  the  indifference 
of  tha  workmen  rather  than  lack  of  adequate  safeguards 
is  emphasized  by  the  letter  of  James  Forrest  on  page 
396  of  American  Machinist 

The  writer  has  had  similar  experiences  while  super- 
vising the  production  of  a  press  room  in  a  plant  where 

all  power  presses  were  provided  with  safety  devices. 
When  a  workman  was  running  a  punch  press  that  was 
equipped  with  the  double  lever  tripping  device  requiring 
the  use  of  both  hands  to  operate  it,  he  was  very  apt 
to  wedge  down  one  side  so  as  to  leave  one  hand  free, 
especially  if  he  were  paid  by  the  piece.  As  the  court 
may  uphold  a  workman  in  the  event  of  an  injury  re- 

ceived under  such  conditions,  if  there  is  evidence  to 
show  the  department  foreman  was  cognizant  of 
the  violation  and  took  no  steps  to  prevent  it,  the  fore- 

man was  obliged  to  inform  the  men  that  failure  to 
use  the  safety  devices  properly  would  entail  dismissal. 
After  the  services  of  a  few  of  the  offenders  were  dis- 

pensed with,  this  trouble  was  overcome. 

Lifting  Beyond  the  Capacity  of  Crane 
By  R.  R.  Sands 

If  there  is  a  heavy  flywheel,  machine  or  other  object 
to  be  lifted,  that  is  beyond  the  lifting  capacity  of 
the  crane,  lift  one  end  only  and  block  it  up  while  lifting 
the  other  end.  The  object  may  be  lifted  a  short  distance 
.'it  a  time  until  the  desired  height  is  reached. 
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American  Welding  Society 

Organized 
Permanent  Organization  Formed  at  the 

Engineering  Societies  Building  for 
the   Purpose  of  Supplying   In- 

fcrmation    on    Welding 

The  American  Welding  Society  was 

foi-med  into  a  permanent  organization 

on  Mar.  28,  at  the  Engineering  Societies 

Building,  33  West  39th  St.,  New  York. 

The  following  officers  wei-e  elected: 
President,  C.  A.  Adams;  vice  president 

(for  one  year),  J.  M.  Moorehead;  vice 

president  (for  two  years),  G.  L.  Brun- 
ner;  directors  (for  one  year),  W.  M. 

Beard,  M.  H.  Roberts,  M.  M.  Smith, 

L.  D.jLovekin,  Alexander  Churchward, 
W.  H.  Patterson,  W.  J.  Jones,  and  C. 

A.  McCune;  directors  (for  two  years), 

R.  R.  Browning,  A.  S.  Kinsey,  Victor 

Mauck,  E.  L.  Hirt,  J.  F.  Lincoln,  H.  M. 

Hobart,  D.  C.  Alexander,  and  H.  R. 

Swartley,  Jr.;  directors  (for  three 

years),  L.  H.  Davis,  E.  L.  Mills,  D.  B. 
Rushmore,  James  Burke,  D.  H.  Wilson, 

Jr.,  Hei-mann  Lemp,  C.  J.  Nyquist,  and 
Alexander  Jenkins.  A  secretary,  H.  C. 

Forbes,  and  a  treasurer,  W.  E.  Symons, 

were  chosen  at  a  directors'  meeting. 

By  unanimous  consent  Elihu  Thom- 
son was  elected  the  first  honorary 

member. 
It  is  the  purpose  of  the  society  to 

become  a  dependable  source  of  in- 
formation on  welding,  not  only  for  the 

benefit  of  the  manufacturers  of  weld- 
ing apparatus  and  supplies,  but  also  to 

aid  those  who  use  the  welding  in  their 
production  and  those  who  purchase 
welded  goods.  Greater  stability  will 
be  given  the  welding  industry  by  the 
standardization  of  various  welding 
processes  and  apparatus. 

Within  the  society  is  what  is  known 
as  the  Bureau  of  Welding  composed  of 
the  directors  elected  by  the  society 
and  directors  appointed  by  the  various 
national  engineering  societies,  who  are 
entitled  to  one  director  each. 

Membership  Classification 

It  is  intended  that  the  burden  of  sup- 
porting the  new  society  shall  fall  prin- 
cipally upon  those  whose  business 

interests  would  be  advanced  by  the 
work  of  the  society.  These  are  clearly 
the  companies  that  manufacture  and 
sell  apparatus  and  supplies  for  welding, 
or  that  employ  welding  as  a  process 
in  their  output,  or  that  purchase  goods 
welded  in  whole  or  in  part  and  desire 
to  do  so  intelligently.  Their  repre- 

sentatives will  be  known  as  Class 
A  sustaining  members  accredited  to 
corporations,  with  annual  dues  of  |100. 
The  number  of  Class  A  members 

fi'om  the  same  corporation  is  not  lim- 
ited. On  the  contrary,  it  is  expected 

that  the  larger  companies  at  least  will 

support  the  society  by  as  many  Class 
A  members  as  may  accord  with  their 

standing  in  the  industi-y. 
Class  B. — The  fact  that  a  corporation 

is  represented  in  the  Class  A  sustaining 
membership  opens  the  Class  B  mem- 

bership, with  full  rights,  to  others  of 
its  employees  at  annual  dues  of  $20. 
This  class  is  also  intended  to  provide 
for  any  individual  not  employed  by  a 
corporation — consulting  engineers,  col- 

lege professors,  etc. 
Class  C. — For  the  benefit  of  existing 

societies  that  become  affiliated  with  this 
society  through  the  Bureau  of  Welding, 
the  Class  C  membership  provides  that 
their  members  may  become  associate 
members  in  the  society  at  annual  dues 
of  $10.  These  members  having  their 
own  director  participating  directly  in 
the  work  under  the  arrangement  for 
affiliation  would  not  need  to  vote  or 
to  hold  office. 

Class  D. — Welding  artisans  may  join 
the  society  under  Class  B  if  they  desire, 
but  the  Class  D  membership,  with  an- 

nual dues  of  ?5,  offers  them  the  benefits 
of  the  society,  other  than  voting  and 
holding  office,  at  a  minimum  cost. 

Class  E. — This  membership  provides 
for  trade  associations,  putting  them  in 
the  same  category  as  corporations. 

Class  P. — This  class  makes  provision 
for  honorary  members. 

Training  of  Welders 

Investigations  thus  far  show  that  one 
of  the  most  important  elements  in  the 
success  of  an  autogenous  welding  oper- 

ation is  the  skill  of  the  operator.  To 
secure  this,  uniform  methods  of  train- 

ing are  essential,  and  the  society  will 
take  an  active  part  in  planning  how 
welders  should  be  trained  and  how  their 
proficiency   may  be   determined. 

if  rjf,  4^ 

Engineering  Advertisers'  Associa- 
tion Organized  in  Chicago 

Advertisers  and  sales  managers  rep- 
resenting manufacturers  in  various 

engineering  lines  have  organized  the 

Engineering  Advertisers'  Association 
at  Chicago,  with  the  following  officers : 
President,  H.  L.  Delander,  advertising 
manager.  Crane  Co. ;  vice  president, 
H.  Colin  Campbell,  director  of  adver- 

tising, Portland  Cement  Association; 
secretary,  G.  H.  Eddy,  publicity  man- 

ager, Green  Engineering  Co.,  East 
Chicago,  Ind.;  treasurer,  Ed.  J.  Pratt, 
advertising  manager,  Kellogg  Svritch- 
board  and  Supply  Company. 

*     *     * 
Erratum 

In  the  article  on  "Points  for  Spot 
Welding"  by  A.  A.  Karcher,  on  page 
556,  the  address  of  the  Challenge  Ma- 

chinery Co.  was  erroneously  given  as 
Grand  Rapids,  Mich.  It  should  have 
been  Grand  Haven,  Mich. 

Catalogs  Requested  from  the 
Madrid  Consulate 

E.  E.  Palmer,  American  consul  £^ 

Madrid,  Spain,  reports  that  the  con- 
sulate in  Madrid  desires  up-to-date 

catalogs  representative  of  all  phases 
of    American    industry    and    commerce. 

The  following  is  Consul  Palmer's 
report : The  consulate  in  Madrid  desires 
up-to-date  catalogs  representative  of 
all  phases  of  American  industry  and 
commerce.  The  potential  importance 
of  the  Spanish  market  in  itself  and  its 
influence  on  the  Latin-American  mar- 

kets have  already  been  brought  to  the 
attention  of  American  manufacturers 
and  exporters.  The  peculiar  situation 
of  Madrid  as  the  geographical,  rail- 

way, financial  and  political  center  of 
this  Spanish  market  is  well  known, 
and  the  advantage  of  having  such 
catalogs  on  file  in  the  Madrid  consu- 

late for  ready  consultation  by  local 
distributers  to  the  Spanish  trade  and 

by  visiting  merchants  from  the  Prov- inces is  clearly  apparent. 
The  consulate  has  recently  revised 

its  catalog  files  and  transmitted  to  the 
Camara  de  Comercio  (Chamber  of 
Commerce)  of  Madrid  all  illustrated 
catalogs  except  those  manifestly  up  to 
date.  It  is  believed  that  they  may 
have  an  interest  for  the  members  of 
the  Camara  de  Comercio  in  so  far  as 

they  picture  American  industrial  ac- 
tivity, and  that  the  stimulation  of  such 

interest  at  the  present  time  will  result 
in  a  demand  for  the  most  recent  cata- 

logs and  price  lists,  which  the  con- sulate desires  to  be  in  a  position  to 
furnish. 

Many  possible  purchasers  of  Ameri- can merchandise  in  Spain  have  awaited 
the  termination  of  the  war  before  plac- 

ing orders,  so  that  they  might  benefit 
by  the  competitive  conditions  which 
during  the  war  were  practically  non- 

existent in  the  majority  of  lines.  That 
the  return  of  these  conditions  will 
necessitate  an  intensive  activity  on  the 
part  of  American  manufacturers  and 
exporters  who  may  be  interested  in 
the  Spanish  and  Latin-American  mar- 

kets is  beyond  question,  and  in  making 
the  foregoing  request  lor  catalogs  and 
price  lists,  the  Madrid  consulate  is 
merely  seeking  that  cooperative  assist- ance from  American  business  interests 

which  it  is  prepared  to  offer  in  the  pro- 
motion of  American  foreign  trade. •     *     * 

Pratt  &  Whitney  To  Make  Hoke 
Precision  Gages 

Those  who  read  the  article  in  last 

week's  issue  relating  to  the  manufacture 
of  Hoke  precision  gages  at  the  Bureau 
of  Standards  will  be  interested  in  the 
information  that  the  Pratt  &  Whitney 
Co.  have  acquired  the  manufacturing 
rights  for  these  gages  and  will  put 
them  on  the  market.  Major  Hoke  is 
now  associated  with  the  Pratt  &  Whit- 

ney Co.  in  supervising  the  manufacture 
of  these  gage  blocks. 
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War  Contract  Claims  Should  Be 
Entered  at  Once 

All  claims  for  settlement  under  the 
War  Contract  Validatinj-r  Bill  signed  by 
the  President  on  Mar.  3  must  be  filed 
on  or  before  June  30,  1919.  Hence 
clients  should  lose  no  time  in  preparing 
their  papers.  All  claims  are  to  be 
separated  into  two  classes.  Class  A  in- 

cludes those  agreements  the  nature, 
terms,  and  conditions  of  which  have 
been  reduced  to  a  contract  form  or  are 
otherwise  established  by  written  evi- 

dence. Class  B  includes  all  other 
claims.  Claims  falling  under  Class  A 
shall  be  prepared  in  quadruplicate  on 
standard  forms  and  forwarded  to  one 

of  the  following  boards  of  the  War  De- 
partment at  Washington,  depending  of 

course  upon  who  purchased  the  mate- 
rial: Ordnance  Claims  Board;  Claims 

Board,  Air  Service;  Claims  Board, 
Chemical  Warfare  Service;  Claims 
Board,  Construction  Division;  Claims 
Board,  Director  of  Purchase;  Claims 
Board,  Signal  Corps;  Claims  Board,  Of- 

fice Chief  of  Engineers.  Claims  based 
on  agreements  with  the  Quartermaster 
Corps  should  be  addressed  to  the 
Claims  Board,  Director  of  Purchase, 
War  Department,  Washington.  Claims 
coming  under  Class  B  shall  be  prepared 
in  sextuplicate,  on  standard  forms,  and 
forwarded  to  the  Board  of  Contract  Ad- 

justment, Munitions  Building,  Wash- 
ington. Standard  forms  for  contract 

claims,  together  with  further  informa- 
tion, can  be  secured  from  the  respective 

boards  mentioned. 
*     *     * 

Training  Foremen  To  Improve 
Production 

The  Bullard  Machine  Tool  Co., 
Bridgeport,  Conn.,  has  inaugurated  a 

special  course  of  training  for  its  fore- 
men in  order  to  improve  production  and 

labor  relations  in  its  plant.  A  study 
group  has  been  organized  under  John 
E.  Calder,  M.  E.,  of  the  Busines:.  Train- 

ing Corporation,  New  York,  and  S.  H. 
Bullard,  vice  president,  at  the  factory, 
to  take  up  a  course  in  modern  produc- 

tion methods.  Mr.  Bullard  is  of  the 
opinion  that  increased  efficiency  in  the 
plant  and  more  harmonious  relations 
with  employees  depends  ultimately  on 
the  foremen,  and  that  foremen  trained 
in  the  principles  of  management  and 
production,  and  having  a  broader  vision 
of  the  company  as  a  whole,  can  get  bet- 

ter results.  An  additional  object  is  to 
develop  competent  understudies  for  the 
foremen  among  the  more  ambitious  em- 

ployees of  the  plant. 

The  foremen's  class  is  studying  such 
subjects  as  plant  layout  and  routing; 
purchasing,  stockkeeping  and  stores- 
keeping;  reduction  of  waste;  production 
records;  cost  accounting;  bbo-  turn- 

over; selection,  training  and  .sue""s;;n 

of  employees:  handling  different  classes 
of  labor;  discipline;  safety  and  sanita- 

tion. The  course  consists  of  the  study 
of  text  books,  problems  and  confer- 

ences, and  lasts  three  months. 
*     *     * 

Gear  Manufacturers  Will  Meet  in 
Cleveland 

President  F.  W.  Sinram  of  the  Ameri- 

can Gear  Manufacturers'  Association 
announces  that  its  annual  convention 
will  be  held  at  the  Hotel  Statler,  Cleve- 

land, Ohio,  Apr.  14,  15  and  16. 
The  organization  includes  in  its 

membership  I'epresentative  companies 
engaged  in  making  gears  in  the  United 

E.  W.   SINRAM 

States  and  Canada,  and  promises  to  be 
of  unusual  interest  to  the  manufac- 

turing world.  For  some  years  past  the 

American  Gear  Manufacturers'  Asso- 
ciation has  been  striving  earnestly  to 

effect  an  organization  that  would 

develop  definite  means  for  stand- 
ardizing its  products. 

Papers  will  be  presented  as  follows: 

(1)  "Gear  Steels,"  by  Dr.  Parker  of 
the  Carpenter  Steel  Co.;  (2)  "Proper 
Sizes  and  Materials  for  Gears;"  (3) 
"Worms  and  Wormwheels,"  by  a  repre- 

sentative  of   Timken-Detroit   Axle    Co. 
Officers  of  the  association  are:  Presi- 

dent, F.  W.  Sinram,  of  the  Van  Dom 
and  Dutton  Co.,  Cleveland,  Ohio;  vice 
president,  H.  E.  Eberhardt,  of  the 
Newark  Gear  Cutting  Machine  Co., 
Newark,  N.  J.;  secretary.  Frank  D. 
Hamlin,  of  the  Earle  Gear  and  Machine 
Co.,  Philadelphia,  Penn.;  treasurer, 
Frank  Horsburgh,  of  the  Horsburgh 
and  Scott  Co.,  Cleveland,  Ohio. 

*     *     * 

Installs  New  Machinery 
The  Union  Switch  and  Signal  Co., 

Swissvale,  Penn.,  has  purchased  ma- 
chinery for  finishing  crankshafts  and 

camshafts,  and  will  be  ready  to  make 
deliveries  in  the  near  future.  This 

company  manufactures  its  own  forg- 
ings,  and  the  centralization  of  the 
operations  required  to  make  finished 
forgings  will  be  of  great  advantage. 

British  Machine  Tool 
Situation 

Question   of   Tarifif,   Prices   and    Unem- 
ployment, Which  May  Effect  Business 

in  This  Country  as  Well  as  in 
England 

In  a  recent  paper  before  the  North- 
east Coast  Institution  of  Engineers 

and  Shipbuilders,  Sir  Alfred  Herbert, 
the  well-known  British  machine-tool 
builder,  brought  out  many  interesting 
points,  both  as  to  the  early  shop  prac- 

tices in  Great  Britain  and  as  to  the  later 
developments  during  the  war.  He  also 
took  up  the  question  of  trade,  both 
present  and  future,  and  gave  as  his 
belief  that  the  large  accumulation  of 
machine  tools  in  Great  Britain  at  the 
present  time  need  give  no  particular 
anxiety  to  the  machine-tool  builders. 
He  felt  sure  the  machinery  could  be 
satisfactorily  employed  and  that  the 
country  would  find  abundant  occupation 
in  supplementing  and  balancing  exist- 

ing plants  and  in  meeting  the  demands 
of  new  manufacturing  industries. 

He  admits  the  indebtedness  of  Great 
Britain  to  the  United  States  for  much 

progress  in  machine-tool  production 
and  in  workshop  methods,  and  he  be- 

lieves that  "taxation  on  imported  ma- 
chine tools  would  be  a  grave  disad- 

vantage to  the  British  machine-tool 
maker  as  well  as  to  the  user.  A  policy 
of  taxation  on  imported  machine  tools 
might  temporarily  please  those  British 
makers  who  are  either  inefficient  or 
who  wish  to  rest  on  their  laurels  with- 

out constant  and  renewed  efforts,  but 
in  the  long  run  it  would  result  in  a 
serious  check  to  progress,  both  in  en- 

gineering generally,  and  in  machine- 
tool  manufacture  in  particular.  It 

must  be  remembered,  too,  that  '■he 
immediate  effect  of  protective  t  iriff 
is  to  increase  cost  of  production,  and 
this  handicaps  the  British  toolmaker 
and  the  British  tool  user  alike  in  the 

neutral  markets  of  the  world." 
He  says  further:  "The  introduction 

of  American  machine  tools,  developed 
under  the  special  conditions  obtaining 
in  that  country  of  mass  production  of 
output  and  dear  labor,  has,  in  the 
author's  opinion,  been  of  the  g^reatest 
service  to  this  country  in  preparing 
it  gradually  to  meet  similar  conditions. 
Any  policy  which  would  tend  to  make 
it  difficult  or  unduly  costly  for  British 
machine-tool  users  to  obtain  the  best 
machine  tools,  wherever  produced, 
would  be  as  shortsighted  as  the  re- 

striction of  raw  materials." 
The  Scotch  Situation 

A  recent  report  from  England  says: 
"Labor  conditions  in  Scotland  are  said 
to  continue  relatively  satisfactory,  but 

the  outputs  are  not  sufficient  to  main- 
tain exports  to  any  degree.     All  avail- 



722 AMERICAN    MACHINIST Vol.  50,  No.  15 

able  blast  furnaces  are  in  operation, 

with  most  of  the  output  absorbed  lo- 
cally. The  pressure  of  local  orders, 

however,  seems  to  be  easing  off,  but 
the  orders  from  France  and  Belgium 
are  becoming  increasingly  greater. 
Everything  seems  to  tend  to  higher 
prices,  and  even  at  the  present  rate 
more  or  less  of  American  material  is 
finding  its  way  into  the  local  markets. 

"In  the  Falkirk  district  over  2000 
women  who  were  engaged  on  munition 
work  have  been  displaced  by  male 
workers.  Efforts  are  being  made,  how- 

ever, to  introduce  new  industries  to 
absorb  this  labor. 

"The  fact  that  structural  engineers 

are  keeping  busy  indicates  that  en- 
largements are  to  be  expected.  The 

motor-truck  industry  seems  to  be  in 

good  condition,  and  another  large  air- 
ship, 670  ft.  long  X  79  ft.  diameter, 

has  been  completed  at  Inchinnan.  It 
has  a  capacity  of  2,000,000  cu.ft.  and 
a  lifting  power  of  about  50  tons. 

"Machine-tool  makers  report  a  fall- 
ing off  of  definite  orders,  although 

there  is  a  large  inquiry,  mostly  foreign. 
The  shops  are,  however,  keeping  fairly 
busy  at  the  present  time,  but  fear 
that  it  will  be  necessary  to  decrease 

the  output  unless  new  orders  are  re- 
ceived. M'Gregor,  Swinburne,  Ltd., 

are  filled  up  with  orders  for  drill 
chucks  and  special  tools  and  fixtures, 
so  that  the  completion  of  their  war 
contract  is  not  a  serious  matter. 

Manchester 

"In  the  Lancashire  district  unemploy- 
ment seems  to  be  on  the  increase,  due 

largely  to  the  cotton  trade.  The  engi- 
neering trade,  however,  is  being  af- 

fected to  some  extent.  The  hopeful 
sign  is  that  there  is  a  demand  for  pat- 

ternmakers and  blacksmiths,  which 
would  seem  to  indicate  an  increase  in 
other  lines  in  the  near  future. 

"Major  Frank  Gilbreth,  of  motion- 
picture  study  fame,  has  been  lecturing 
at  the  Technical  College  and  attract- 

ing considerable  attention  to  his  meth- 
ods. E.  G.  Herbert,  Ltd.,  reports  a 

very  good  demand  for  their  hacksaws 
and  shop  accessories.  They  are  now 
building  a  number  of  hacksaws  to  cut 
bars  up  to  26  in.  in  diameter,  which 
makes  quite  a  sizeable  machine.  The 
Petrie  &  Co.  branch  of  J.  Holroyd  & 
Co.,  Ltd.,  are  building  special  lathes 
for  turning  railway  ties  and  also  some 
48-in.  lathes  of  standard  design.  They 
are  also  building  a  special  planer  for 
cutting  spiral  grooves  in  chilled  rolls. 
The  Manchester  Association  of  Engi- 

neers has  been  discussing  the  use  of 
automatic  machines,  which  may  have  a 
bearing  on  their  more  extensive  use  in 
this  district  in  the  future. 

Birmingham 

"The  question  of  no  overtime  work 
threatens  to  develop  a  discouraging 
situation  in  the  Birmingham  district. 
Its  object,  of  course,  was  to  distribute 
the  available  employment  among  as 
large  a  number  of  men  as  possible.  The 
trade  unions,  however,  have  recognized 
the  necessity  of  increasing  pivotal  or 
key  work,  or  work  on  which  other  in- 

Disposition  of  Surplus  Motor 
Vehicles 

Many  rumors  have  been  circulated 
throughout  the  country  as  to  the  dis- 

position of  the  surplus  motor-driven 
vehicles  now  ov^med  by  the  War  De- 

partment. The  following  outline  of  the 
proposed  method  of  handling  this  mat- 

ter is  given  by  the  Director  of  Sales, 
War  Department: 

1. — The  different  branches  of  the 
government  will  be  consulted  to  see 
whether  the  surplus  in  the  War  Depart- 

ment of  automobiles  and  motor  trucks 
can  be  used  to  fill  their  requirements. 

2. — Various  manufacturers  of  vehicles 
will  then  be  approached  to  see  if  they 
will  take  over  the  vehicles  of  their  own 
make  to  market  them  with  their  own 
machines,  thus  giving  the  government 
fair  market  price  and  at  the  same  time 
disturbing  the  market  conditions  as 
little  as  r^ssible. 

3. — The  net  surplus  remaining,  after 
the  above  methods  have  been  followed 
ov  i,  will  be  disposed  of  to  the  public, 
either  through  auction  or  by  sealed 
bids.  Full  publicity  will  be  given  to 
these  sales  in  order  that  the  govern- 

ment may  realize  the  best  results  of 
the  sale. 

*     *     * 

Bill  Introduced  To  Remoi'e  Taxes 
on  Machinery  and  Tools 

Assemblyman  John  E.  Gill,  of  Tren- 
ton, N.  J.,  has  introduced  a  bill  in  the 

New  Jersey  Legislature  which  would 
remove  all  taxes  on  tools,  implements, 
engines  and  machinery  used  or  des- 

ignated to  be  used  in  manufacturing, 
except  as  are  parts  of  real  estate.  The 
measure  in  effect  carries  out  the  idea 
of  the  single  tax.  Advocates  of  the 
bill  claim  that  Pennsylvania  is  rapidly 
acquiring  all  manufacturing  interests 
of  New  Jersey  because  of  having  lifted 
the  restrictions  of  taxation  from  such 

property  and  that  Maryland  is  com- 
peting for  the  location  of  New  Jersey 

and  New  York  manufacturing  indus- 
tries. William  L.  McDonald,  of  Jersey 

City,  representing  the  iron  manufac- 
turers of  North  Jersey,  spoke  in  favor 

of  the  bill  at  the  hearing  at  the  state 
house.  New  Jersey  manufacturers  are 
in  favor  of  the  bill. 

dustries  depend,  in  order  to  secure 
employment  in  other  lines  as  rapidly 
as  possible.  The  agreement  was 
reached  before  any  serious  damage 
had  been  done,  which  is  a  good  indi- 

cation of  the  tendency  for  both  sides 
to  get  together. 

The  lifting  of  the  embargo  on  over- 
time applies  only  to  patternmakers, 

jigmakers,  toolmakers,  etc.,  who  are 
engaged  on  work  necessary  to  speed 
up  reconstruction  work  in  various  ̂ ines. 
■On  production  work,  the  limit  of  47 
hours  per  week  remains,  and  there  is 
a  common  agreement  between  the 
operatives  and  the  employers  as  to  the 
undesirability  of  systematic  overtime 
work. 

Electric  heating  and  electric  weld- 
ing   are    being   very    widely    discussed 

in  the  Birmingham  district.  A  furnace 
for  heat  treatment  has  been  invented 

by  C.  M.  Walter,  chief  of  the  Birming- 
ham Municipal  Laboratory,  with  the 

collaboration  of  the  firm  of  Kynoch. 
In  addition  to  this,  H.  W.  Wolton  is 
advocating  the  use  of  electric  welding 
and  predicting  that  great  savings  are 
possible  by  its  adoption  in  locomotive 
work.  He  holds  that  both  arc  and 
resistance  welding  have  abundantly 
proved  themselves  in  practice  during 
the  war,  both  in  Great  Britain  and  in 
the  United  States.  Should  this  be 
taken  up  seriously,  it  would  probably 

provide  for  the  use  of  increased  labor 
in  many  districts  for  the  manufacture 
of  the  necessary  apparatus  and  its  in- 
stallation. *  *     * 

Coal  Production  Decreases 

Less  bituminous  coal  was  mined  dur- 
ing the  week  ended  Mar.  22  than  during 

any  week  since  Christmas,  the  amount 
being  7,477,000  net  tons,  according  to 
estimates  furnished  to  the  United 
States  Fuel  Administration  by  the 
Geological  Survey. 

Last  year  the  output  recorded  for  the 
corresponding  week  was  11,121,000  net 
tons,  or  nearly  50  per  cent.  more. 
While  the  chief  cause  of  the  heavy  drop 
in  the  record  was  the  lack  or  orders, 
there  was  also  considerable  time  lost 

on   St.  Patrick's  Day. 
The  loss  from  full-time  production 

because  of  "no  market"  during  the  week 
ended  Mar.  15  was  42.8  per  cent,  com- 

pared with  41.8,  41.9  and  43.0  per  cent, 
respectively  for  the  three  weeks  next 
preceding.  Total  Itsses  from  full  time 
during  the  week  ended  Mar.  15 
amounted  to  48.0  per  cent. 

Anthracite  production  during  the 
week  ended  Mar.  22  is  estimated  at 
1,171,000  net  tons  as  against  1,206,000 
net  tons  the  previous  week  and  2,099,- 
000  net  tons  for  the  corresponding  week 
of  last  year 

*  *     * 

Literature  for  the  Foreman 
The  U.  S.  Training  Service  of  the 

Department  of  Labor  has  announced 
that  it  has  in  preparation  a  series  of 
monographs  dealing  with  the  special 
training  of  foremen. 

The  material  in  these  discussions  is 
being  assembled  from  all  parts  of  the 
country  and  from  a  great  number  of 
different  industries.  The  pamphlets 
will  endeavor  to  set  forth  in  concise 
and  yet  sufficiently  detailed  form,  the 
approved  practices  for  foremen  in  the 
performance  of  their  various  duties. 
The  monographs  promise  to  be  a  valu- 

able addition  to  the  literature  dealing 
with  industrial  efficiency  as  it  will 
take  up  in  a  practical  way  each  of 
many  problems  that  the  foremen  must face. 

When  the  literature  now  being  pre- 
pared is  ready  for  free  distribution 

further  announcement  ■will  be  made 
in  the  various  trade  papers.  The  train- 

ing service  with  offices  in  Washing- 
ton has  already  completed  several  other 

pamphlets  dealing  with  other  phases 
of  industrial  training  which  are  free 
for  the  asking. 
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Sale  of  Surplus  Material 
Progressing 

The  office  of  the  Director  of  Sales 
of  the  War  Department  annoiinces  that 

good  progress  is  being  made  with  the 

disposal  of  surplus  materials  and  equip- 
ment. During  the  period  between  Mar.  8 

to  Mar.  14  total  sales  of  $42,499,827  were 
made,  in  accordance  with  the  following 
list.  It  will  be  noted  that  there  has 

been  no  sale  of  passenger  automobiles 
or  trucks,  notwithstanding  frequent 
reports  that  the  War  Department 
would  have  many  of  these  vehicles  for 

sale.  It  is  possible  that  a  few  trucks 
will  be  sold  later  on.  The  amount  of 
$450  in  the  following  list  under  the 
item  of  "trucks  and  trailers"  was  a 
sale  of  kitchen  trailers : 
.'Virplanes    $319,000  00 
.airplane  equipment    679,887.  00 
Anfmals        984,018.32 
Artillery  and  artillery  ammunition   
Building  utilities    25,098  52 
Miscellaneous  building  material    95,035.  39 
Chemicals  and  acids    25,000.  00 
Clothing  and  equipage    1,773,098,  10 
Fei  rous  metal,  including  scrap    7 1 .977 .  96 
Nonferrous  metals,  including  scrap.  .  234,581   83 
Fuels            314,728  40 
Hard'Aare    7,876  08 
Lumber    32,218.10 
Machinery,  machine  tools  and  engi- 

neering equipment    224,824  85 
Masonry  material    6,269 .  00 
Medical  and  hospital  supplies    2, 1 22 .  65 
Motors  and  vehicle  equipment    666  44 
Motor-vehicle  accessories    28 1   66 
Office  equipment    64,981    57 
Oils,  greases,  etc    35,228.  48 
Pass(:nger  cars   
Railway  material    1,835.54 
Real  estate    49,283.  00 
Smalt  arms  and  small-arms  ammuni- 
tion    

Subsistence    2,895,240. 1 1 
Textiles,  including  wool    26,324,697 .  90 
Trench  warfare  materials   
Trucks  and  trailers    450  00 
Miscellaneous    25,426.  10 

The  Wallace  Barnes  Co.,  Bristol, 
Conn.,  has  opened  branch  sales  offices 
at  50  East  42nd  St.,  New  York,  in 
charge  of  district  sales  manager  Lisle 
K.  Lasher,  and  also  at  618  Book  Build- 

ing, Detroit,  Mich.,  with  Brown  Joyce 
in  charge. 

At  the  regular  quarterly  meeting  of 
the  directors  of  the  Hendey  Machine 
Co.,  Torrington,  Conn.,  held  on  Mar. 
29,  F.  F.  Fuessenich  tendered  his  resig- 

nation as  president  and  treasurer  of 
the  company.  The  directors  voted  tliat 
Mr.  Fuessenich  be  elected  chairman  of 
the  board  of  directors  for  the  ensuing 
year.  Charles  H.  Alvord,  who  has 
been  vice  president  and  general  man- 

ager since  the  death  of  Mr.  Hendey  in 

1906,  was  elected  president  and  treas- 
urer, and  Robert  C.  Swayze  was  elected 

vice  president. 

Total    $42,499,827. 00 

Williams  &  Wilson,  Ltd.,  Montreal, 
have  moved  to  their  new  machinery 
warerooms  at  84  Inspector  St.,  Montreal. 

The  Firth-Sterling  Steel  Co.,  Mc- 
Keesport,  Penn.,  has  moved  its  ware- 

house in  New  York  to  310-312-314 
Hudson  St.;  the  Boston  warehouse  has 
also  moved  back  to  35  Oliver  Street. 

The  Carpenter  Steel  Co.  has  moved 
its  office  in  Chicago  to  1101  West  Lake 
St.,  where  a  new  branch  warehouse 
has  been  opened.  John  B.  Guthrie, 
district  sales  manager,  is  in  charge. 

The  Chicago  Pneumatic  Tool  Co.  has 
opened  offices  and  warehouses  at  313 
Richards  Building,  Tulsa,  Okla.,  and 
at  El  Dorado,  Kan.  Stocks  of  repair 

parts  and  the  company's  products  will 
be  maintained  at  both  of  these  points. 
The  Philadelphia  Chapter  of  the 

American  Steel  Treaters'  Society  was 
organized  on  Mar.  17,  1919.  The  fol- 

lowing officers  were  elected:  George 
W.  Pressell,  chairman,  and  Arthur  L. 
Collins,   secretary  and  treasurer. 
The  Hawkridge  Bros.  Co.,  Boston, 

Mass.,  has  been  appointed  the  New 
England  distributer  for  the  Pressed 
Metal  Radiator  Co.,  Pittsburgh,  Penn., 
for  the  marketing  of  their  gas-welded, 
cold-drawn  tubing. 

Frank  W.  Haskell,  president  of  the 
Carborundum  Co.  and  its  allied  com- 

panies, died  on  Apr.  2,  1919.  Further 

particulars  of  Mr.  Haskell's  death  will 
be  published   in  the   issue  of   Apr.   17. *  *     * 

Estimate  of  1918  Lumber  Cut 
A  total  lumber  production  of  32,760,- 

000,000  ft.  is  the  estimated  cut  for  the 

year  1918,  on  the  basis  of  partial  re- 
turns received  by  the  Forest  Service 

of  the  United  States  Department  of 
Agriculture,  from  731  sawmills,  each 
one  of  which  cut  about  5,000,000  ft.  in 
the  years  1917  or  1918. 

In  1917  the  total  production  amount- 
ed to  36,000,000,000  ft.  The  decrease 

in  1918  is  not  confined  to  any  one  re- 
gion but  is  general.  It  is  largest  in 

the    southern   and   eastern    states   and 
least  in  the  western  states. *  *     * 

Government  Planning  Credit 

Ratings  on  Foreign  Firms 

The  American  Manufacturers'  Export 
Association,  New  York,  has  been  ad- 

vised to  the  effect  that  the  government 

is  planning  to  give  credit  ratings  on 
foreign  firms.  It  is  understood  that, 
with  certain  records  which  have  been 

secured  by  the  Bureau  of  War  Trade 

Intelligence  as  a  nucleus  for  the  service, 

it  is  proposed  to  build  up  a  new  and 
distinct  bureau  of  the  Government, 

the  sole  duty  of  which  will  be  to  furn- 
ish American  exporters  with  credit  rat- 

ings on  firms  in  foreign  countries  who 

purchase  American  goods. 
This  service  is  as  yet  in  its  infancy 

and  is  therefore  not  complete  in  its 

scope.  It  can  be  used  however,  and  any 
interested  persons  may  inquire  at  the 

Washington  office  of  the  association  for 

ratings  on  firms  whose  financial  re- 

sponsibility they  are  anxious  to  ascer- 
tain. While  it  is  unquestionably  true 

that  for  a  short  time  yet  the  system 

will  not  be  complete  enough  to  furnish 

satisfactory  ratings  in  all  cases,  yet  the 
number  of  firms  which  are  listed  is 

sufficient  to  warrant  the  statement  that 
there  is  service  there. 

Zionist  Engineering  Organization 
Wants  Machinery  and  Tools 

The  Zionist  Society  of  Engineers 
and  Agriculturists,  127  East  37th  St., 
New  York,  is  interested  in  any  and  all 
kinds  of  machinery,  tools,  equipment 
and  building  materials.  This  organiz- 

ation is  composed  of  architects,  engi- 
neers and  agriculturists  in  all  branches 

and  specializations,  who  are  engaged 

in  the  planning  and  budgeting  Mass- 
Colonization  of  Palestine  to  be  under- 

taken in  the  near  future  by  the  Zionist 
Organization  of  America  and  Europe 
in  behalf  of  the  future  Jewish  common- 
wealth. 
To  facilitate  its  studies  and  the 

agricultural,  commercial  and  industrial 
planning  of  Palestine,  it  desires  the 
cooperation  of  American  manufactur- 

ers so  that  it  may  be  placed  in  an 
advantageous  position  to  select  and 
recommend  the  subsequent  purchase  of 
the  proper  kinds  of  materials,  tools, 
machinery  and  equipment  to  be  used 
in  the  reclamation  work  of  Palestine. 

This  organization  is  at  present  plan- 
ning to  send  an  engineering  commission 

to  Palestine  for  the  purpose  of  making 
a  survey  of  the  natural  resources. 

Charles  A.  Heil  has  been  made 
district  sales  manager  of  the  Carpenter 
Steel  Co.,  400  Lakeside  Ave.,  N.  W., 
Cleveland,  Ohio.  He  succeeds  James 
W.  Sederquist,  who  resigned. 
W.  L.  Romaine,  secretary  of  the 

Badger-Packard  Machinery  Co.,  Mil- 
waukee, Wis.,  has  resigned  to  become 

special  representative  of  several  ma- 
chine-tool lines  in  the  northern  Illinois 

and  Wisconsin  territory. 

The  Bureau  of  Foreign  and  I)ome»tic 
Coranierce,  Department  of  Commeree, 
WaNhington,  D,  ('.,  Iuih  iiiquirien  for  the 
agrencieH  of  machinery  and  machine  tools. 
Any  information  desired  resardin^  tliese 
opportunities  can  be  neeured  from  tlie 
above  uddresH  b.v  referriuK  to  the  number 
following    eucll    item* 
A  man  in  France  desires  to  secure  an 

agency  for  the  sale  of  printing  machines, 
paper,  ink,  hardware,  machine  tools,  and 
sewing  machines.  Quotations  should  be 
given  f.o.b.  New  York.  Correspondence 
should  be  in  French.     Reference.     28939. 
An  engineer  in  Wales  desires  to  secure 

an  agency  for  the  sale  of  all  kinds  of  en- 
gineering tools,  supplies,  and  metals.  Terms 

of  payment,  cash  against  documents  at 
bank.       28873. 

A  man  in  Italy  desires  to  receive  an  ex- 
clusive agency  tor  the  sale  of  electrical 

machinery,  magnetic  sheet  steel,  batteries, 
frequency  meters,  phasometers,  current 
compters,  instruments  of  precision,  electric 
apparatus  for  mines,  for  chemical  indus- 

tries, and  for  electric  railways ;  also,  insu- 
lating material,  mica  paper,  varnish,  fiber 

and  cable  insulators,  medical  applications, 
marine  installations,  magnetos,  telephone 
apparatus,  and  telephone  switchboards. 
Correspondence  may  be  in  English.  Refer- 

ences.     28897. 
A  company  in  Italy  desires  to  secure  an 

agency  for  the  sale  of  agricultural  ma- chinery of  Various  kinds.  Correspondence 
should  be  in  Italian.     References.     28899. 
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Screw  Threads  Bibliography. — By  Henry  E. 
Haferkorn.    librarian    Engineer    School 
Library,  Washington,  D.  C.    Sixty-two 
6  X  9-in.  pages  ;  bound  in  paper:     Pub- 

lished   by    the    Press    of    the    Engineer 
School,  Washington.  D.  C. 

This  work  is  a  bibliography  of  available 
material  on  the  systems  and  classifications 
of  screw  threads,    including   tolerances,    al- 

lowances    and     symbols     of     nomenclature, 
and  on  gages,  methods  of  testing  and  speci- 

fications.     The   book   was  prepared    by    Mr. 
Haferkorn    at    the    request    of    the    United 
States    Screw    Thread    Commission,    and    is 
arranged    in    alphabetical    order    according 
to   authors  and  titles,   and   is  also  supplied 
with    an    index    of    subjects.      The    aim    of 
the  work  is  to  furnish  accounts  as  complete 
as    po-ssihle    of    the    various    domestic    and 
foreign  forms  and  systems  of  screw  threads, 
together  with  reports  from  professional  men 
relating    to     their     actual     experience     and 
study  along  these  lines. 
Works     Committees     and     Joint     Industrial 

Councils.     A.    B.   Wolfe,    Industrial   Re- 
lations Division.   U.  S.  Shipping  Board, 

Emergency    Fleet    Corporation,    Phila- 
delphia.    Paper  binding. 

A  branch  of  the  Industrial  Relations  Di- 
vision   was    organized    for    the    purpose    of 

analyzing  and  making   available  to   Ameri- 
can manufacturers  both  English  and  Ameri- 
can experience  in  industrial  relations  under 

war    time    conditions.      Many    lines    of    in- 
quiry were  started  but  only  a  few  of  these 

inauiries   had    been    completed    at    the    time 
of    the    signing    of    the    armistice.      One    of 
these  which  was  concluded  is  here  presented 
as  a  report  on  Works  Committees  and  Joint 
Councils.      It    is   divided    into   Ave    chapters 
with  an  introduction  and  seven  appendices. 
The  headings  of  the  chapters  are  as  follows : 
The   Human   Factor    in    Industry :    Psychol- 

ogy, Democracy  and  Efficiency  ;  The  Whit- 
ley   Committee     Recommendations ;     Works 

Commitees ;      Works      Committees      in      the 
United  States. 
iUanual   of   Inspection    and    Information    for 

Welglits     and     Measures     Officials. — By P.  S.  Holbrook.  inspector  of  works  and 
measures.     United     States     Bureau     of 
Standards.    Two  hundred  and  forty-six 
4i  X  7  in.  pages  ;   illustr.'ited  :  bound  in 
cardboard.      Published    by    the   Depart- 

ment  of   Commerce.    Bureau   of   Stand- 
ards.    Washington.     D.     C.     for     free 

distribution. 
This  book   has   been    published   primarily 

for  the  use  of  official  sealers  and  inspectors 
appointed  to  enforce  weights  and  measures 
laws  and  ordinances,  but  it   is  of  value  to 
anvone    who    has    occasion    to    inspect    and 
test    weights    and    measures    and    weighing 
and  measuring  devices  of  the  types  ordina- 

rily found  in  commercial  use.      It   contains 
complete    instructions,    together   with    speci- fications  and   tolerances   for   the   testing   of 
all   kinds   of   scales,    length    measures,    etc. ; 
general     instructions     concerning     the     en- 
iforcement  of  law  ;  lists  of  .standards  in  ap- 

paratus ;    method   of  keeping  office   records, 
etc.       Appendices    are     included    containing 
the    federal    weights    and     measures     laws 
with   rules   and    regulations,    a    model    .state 
law  in  relation  to  weights  and  measures,  a 
description    of    the    metric    system,    general 
tables,     conversion     tables,     and     tables     of 
equivalents.      Copies    of   this    book    may    be 
obtained     by     addressing     the     Bureau     of 
Standards.   Washington,   D.   C. 
Applied    Mechanics — Vol.     II.     Strength    of 

Materials. — By    Charles   E.    Puller    and 
William     A.     Johnson.      First     Edition. 
John    Wiley    &    Sons.    Inc..    New    York. 
Pive    hundred    and    thirty-eight    pages, 
with    numerous    problems    and    illustra- 

tions.    Price,   $3.75. 
This  is  a  rather  comprehensive  treatment 

of  the  subject  generally  known  as  "Strength 
of  Materials."  and  follows  the  conventional lines    of    development,    beginning    with    the 
physical  properties  of  materials  and  taking 
up    in    order    the    analysis    of    stress    and 
strain,  beams,  combined  stresses,  the  theory 
of   flexure,    columns,    shafting   and    springs, 
curved  bars,    arches   and    catenaries,    cylin- 

ders   and    plates,    and    reinforced    concrete. 
It    is    essentially    a    textbook    and    requires 
of  the  student   a  knowledge   of  differential 
and    integral    calculus    and    theoretical    me- 

chanics.    The  methods  of  the  calculus  have 
been  freely  employed  throughout  and  there 
is  also  a  generous  use  of  graphical  methods 
of   solution    and   representation   of    results. 
The  book  will  recommend  itself  to  teachers 
on    account   of   the    many    problems    intro- 

duced, solutions  being  included  where  their 
use  would  be  an  aid  in  clearing  up  obscure 
points.      As    a    reference    book    for    gradu- 

ate engineers  it  should  be  of  considerable 
value  on  account  of  its  completeness  and 
also  because  all  the  steps  in  the  derivation 
of  the  more  intricate  formulas  have  been 
included,  particularly  where  differential 
equations  are  employed — a  great  help  to  the 
man  who  has  not  time  to  keep  his  hand  in 
at  this  sort  of  exercise.  The  work  has 
been  so  arranged  that  parts  of  some  of 
the  earlier  chapters  and  all  of  some  of 
the  later  and  more  difficult  ones  may  be 
omitted  for  a  shorter  course  in  the  sub- 

ject. Although  the  treatment  is  decidedly 
theoretical  attention  is  called  to  the  limi- 

tations of  the  theory  and  the  divergence  of 
actual  conditions  from  those  assumed. 

Compressed  .\ir  Plant, — By  Robert  Peele, 
Mining  Engineer  and  Professor  of 
Mining  in  the  School  of  Mines,  Colum- 

bia University.  Four  hundred  and 
eighty-five  6x9  pages ;  with  many 
diagrams,  illustrations  and  tables ; 
bound  in  cloth.  Third  edition.  Pub- 

lished by  John  Wiley  and  Sons,  Inc., 
New  York.  Price,  $4.25. 

This  work  is  an  effort  to  combine  the 
rather  scattered  information  on  the  sub- 

ject. It  offers  to  the  practicing  mining 
engineer  a  reference  book  which  is  encour- 

agingly free  from  mathematical  formulas. 
A  chapter  is  devoted  to  the  general  theory 
of  the  compression  of  air,  and  in  it  the 
deductions  of  the  more  important  formu- 

las are  given,  such  as  those  used  tor 
finding  the  horsepower  for  single-  and  mul- 

tiple-stage compression.  The  first  part 
deals  with  the  construction  and  operation 
of  air  compressors,  but  many  of  the  de- 

tails of  design  are  omitted  as  not  being  of 
particular  value  to  the  users  of  such  ap- 

paratus. The  second  part  is  devoted  to 
applications  of  _compressed-air  transmis- sion of  power  to  machine  drills,  pumps, 
locomotives,  rock-channeling  machines,  etc. 
The  following  list  of  chapter  headings  will 
give  a  good  idea  of  the  comprehensive 
nature  of  the  text :  Structure  and  opera- 

tion of  air  compressors ;  the  compression 
of  air  ;  wet  compressors  ;  dry  compressors  ; 
compound  or  stage  compressors :  air-inlet 
valves ;  discharge  or  delivery  valves ;  me- 

chanically-controlled valves ;  performance 
of  air  compressors ;  air  receivers ;  speed 
and  pressure  regulators :  air  compression 
at  attitude  above  sea  level ;  explosions  in 
compressors  and  receivers  ;  air  compression 
by  action  4?f  falling  water ;  conveyance  of 
compressed  air  in  pipes ;  compressed  air 
engines :  freezing  of  moisture ;  reheating 
compressed  air  ;  compressed  air  rock-drills, 
hammer  drills ;  coal-cutting  machinery ; 
channeling  machines :  operation  of  mine 
pumps  by  compressed  air ;  pumping  by  di- 

rect action  of  compressed  air ;  compressed 
air  haulage. 

Starrett    Data    Book    for    Machinists. — Vol. 
II  of  Starrett  books.     One  hundred  and 
seventy-nine    4J    x    7-in.    pages;    bound 
in    flexible    red    leather.      Published    by 
the    L.    S.    Starrett    Co.,    Athoi,    Mass. 
Price,   50  cents. 

For    the    convenience    of    the    expert    ma- 
chinist   who    often    wants    certain    shop    in- 

formation  and  data  not  easily  remembered 
and   seldom   easy   to   find  when   needed   the 
L.  S.  Starrett  Co.  of  Athol.  Mass..  has  just 
published   the   Starrett   Data   Book  for   Ma- 

chinists.     To    insure    its    covering   the    field 
thoroughly    the    Starrett    company    secured 
as  editors  Prof.   H.   P,   Fairfield  of  Worces- 

ter    Polytechnic     Institute ;     N.     J.     Bethel, 
production  manager  of  the  Taft-Peirce  Co. ; 
N.   H.   Edge,   factory  manager  of  the   Loco- 

mobile Co..  and  J.  C.  Spence,  superintendent 
of     the     Norton     Co..     and     through     their 
cooperation   the   company   has    been   able   to 
include   practically    all    of   the    information, 
formulas,   etc..   essential  to   good  shop  prac- 

tice   as    found    in    the    different    classes    <Tf 
work  produced   in   the  several   plants  under 
the    direction    of    the    collaborating    editors 
and  has   avoided   the  elementary  and   theo- retical matter  which  is  of  little  or  no  value 
to  a  practical   man. 
The  book  contains  tables,  rules,  data, 

etc.,  is  freely  illustrated  with  line  drawings, 
carefully  indexed,  and  presents  in  a  con- 

venient form  the  information  that  the  prac- 
tical expert  macliinist  so  frequently  re- 

quires. The  volume  under  review  is  di- 
vided into  21  general  heads,  the  page  refer- 
ences in  the  index  showing  over  500  sub- 

jects treated,  the  information  being  given 
in  the  form  of  tables,  formulas  and  charts 
and  is  confined  wholly  to  the  practical 
phases  of  every-day  machine-shop  practice 
on  the  assumption  "that  the  men  who  will use  the  book  are  experienced,  familiar  with 
their  tools  and  shop  methods  and  beyond 
the  need  of  explanatory  and  elementary 
advice.  Among  the  general  subjects  treated 
are  Laying  Out ;  Screw  Machines ;  Heat 
Treatment  of  Steel ;  Threads  and  Screws ; 
Gears  and  Gearing ;  Lubricants  :  Grinding, 
Belting  and  Shafting;  Milling;  Tapers; 
Taps ;    Turning   and    Boring,    etc. 

Maxim  Products.  Maxim  Silencer  Co., 

Hartford,  Conn.  A'  single  sheet  folder showing  the  various  steel  tubings  by  the 
Maxilent   Process. 

Kleclric  Butt  Welding.  The  Ready  Tool 
Co.,  Bridgeport,  Conn.  Circular,  pp.  4, 
8i  X  11  in.  Examples  are  given  to  show 
economies  effected  in  high-speed  carbon 
and  tool  steel. 

Electrical  Supplies.  The  Westinghouse 
Electric  and  Manufacturing  Co.,  East  Pitts- 

burgh, Penn.,  has  issued  a  catalog  in  which 
all  of  its  electrical  supplies  are  listed. 

-American  Association  of  Engineers.  An- 
nual meeting  has  been  scheduled  for  May 

13   at   Chicago. 
American  Society  of  Mechanical  Engi- 

neers. Spring  meeting  to  be  held  at  Hotel 
Statler,  Detroit.  Mich.,  June  16-19,  1919. 
Secretary,  Calvin  Rice,  29  West  39th  St., 
New  York  City. 
American  Society  for  Testing  Materials. 

The  22nd  annual  meeting  of  the  society  will 
be  held  at  Atlantic  City,  N.  J.  on  June 
24-27,  1919,  with  headquarters  at  the  Hotel 
Traymore.  .Alfred  D,  Flinn,  secretary,  29 
West   39th   St..   New  York. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock,  Jr.,  secretary.  Room 
41.    166    Devonshire   St.,    Boston.    Mass, 

Engineers;'  Club  of  Philadelphia  will 
hold  its  regular  meeting  at  WithersiKJon 
Hall.  Tuesday  evening.  April  15,  1919. 
Announcement  has  been  made  of  a  special 
meeting  on  Apr.  23,  at  which  Arthur  J. 
Baldwin,  vice  president  of  the  McGraw- 
Hill   Co.,   Inc.   will   speak. 

Etigineer.s'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K 
Hiles.  secretary,  Oliver  Building,  Pitts- 

burgh.   Penn. 
National  Foreign  Trade  Council.  Annual 

meeting  at  Chicago.  Apr.  24-26.  O.  K. 
Davis,   secretary,    1   Hanover  Square,    N.    Y. 

National  Machine  Tool  Builders'  Asso- ciation. Spring  convention  to  be  held  at 
Atlantic  City,  N,  J,.  May  12  and  13;  Willi 
headquarters  at  Hotel  Traymore,  C.  Wood 
\Valter,     Cincinnati,     Ohio,     secretary. 

National  Metal  Trades'  Association  will hold  its  21st  annual  convention  at  the 
Hotel  Astor,   New  York,   Apr,    23   and   24. 

New  England  Foundrymen's  Association. Regular  meeting,  second  Wednesday  of 
each  month.  Exchange  Club.  Boston.  Ma.«s 
Fred  F.  Stockwell,  205  Broadway,  Cam- 
bridgeport,  Mass. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  eaeJi  montli. 
Manufacturers'  Club,  Philadelphia.  Penn., Howard  Evans,  secretary.  Pier  45.  North 
Philadelphia,    Penn. 

Providence  Engineering  Society.  Monthly 
meeting  fourth  Wednesday  of  each  month, 
A.  E.  Thornley,  corresponding  secretary. 
P.  O.  Box  796,      Providence,  R.  I. 
Rochester  Society  of  Technical  Drafts- 

men, Annual  meeting  and  election  of  offi- 
cers to  be  held  June  38,  Other  meetings 

on  Apr,  24.  when  Allen  S.  Crocker  will 
speak;  also  on  May  29  with  Maurice  A. 
Wilder  as  the  speaker.  Secretary,  O.  L. 
.\ngevine.  Jr..  Rooms  131-137.  Sibley  Block. 
Rochester,    N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O 

L.  Angevine.  Jr..  .secretarv,  857  Genesee 
St.,  Rochester.   N.  Y, 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  ^Monthly  meeting,  tiiird  Satur- 

day. Philip  Frankel.  secretarv,  310  New 
England  Building,  Cleveland.  Ohio. 

Technical  League  of  America.  Regirlar 
meeting,  second  Friday  of  each  month. 
Oscar  S.  Tesle.  secretary,  240  Broadway, 
New  York. 

United  States  Chamber  of  Commerce 
Annual  convention  to  be  held  at  St.  Louis 
Apr.  2S,  29  and  30. 

Western  Society  of  Engineers.  Chicago 
111.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
July  and  August.  Ed.gar  S.  Nethercut,  sec- 

retary. 1735  Monadnock  Block.  Chicago.  111. 
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Oil   GroovinK   Machine 
Fischer  Macliine  Co.,  310-316  North  14th  St.,  Philadelphia,  Penn. 

"American   Machinist,"   March   20,   1919 

Hole  in  spindle.  No.  4  Morse 
taper;  thread  on  spindle.  2g  in.; 
pitch  of  thread  on  spindle,  6 ; 
length  of  groove  cut,  1 S  m.  ; 
swing  over  hed.  19  in.  ;  diameter 
of  faceplate,  IS  in.;  length  ol 
machine,  8  ft.  3  In.  ;  diameter  ot 
cone  steps.  11.  13  and  lb  m.  ; 
width  of  belt,  2i  in.  ;  speed  of 
countershaft,  300  r.p.m.  ;  hp.  re- 

quired, 2  ;  height  ot  spindle  above 
floor,  3  ft.  8  in.  ;  height  of  ways 
above    tloor,    2    ft.    10  J    in.  ;    floor 
space,   8  ft.   3   in.   by   2   ft.   8   in. ; 
size  of  base,   2  ft.   11  in.  by  4  ft. 

VlHe,   MillinK   With    Hide    KarK 

Edlund  Machinery  Co.,  Cortland,  N.  Y. 
"American   Machinist,"   March   20, 

1919 

Made  In  6-,  7-  and  8-in. sizes  and  equipped  with  side 
bars  which  t.ake  the  clamp- 

ing strain,  these  bars  being 
dropped  under  the  opening 
ot  the  vise  jaws  in  order 
that  long  work  may  be  held. 
It  will  be  noticed  tliat  the 
sliding  jaw  is  on  the  op- 

posite end  from  the  clamp- 
ing handle.  The  jaw  faces 

are  removable  and  replac- 
a!)le       and       the       advantage 
claimed  for  the  type  of  construction  used  is  tliat  the  pieces  of 
work  are  gripped  in  such  a  manner  that  there  is  no  tendency 
for  the  jaws  to  spring  upward,  allowing  tlie  work  to  loosen. 

Pise,   Heavy-Dnty  MillliiK 
Edlund  Machinery  Co.,  Cortland,  N.  Y. 

"American  Machinist,"  March  20,  1919 

A  milling  vise  for  heavy  work. 
The  solid  jaw  is  reinforced  to 
prevent  breakage  and  the  screw 
is  protected  so  that  chips  cannot 
accumulate  around  the  working 
parts  of  the  vise.  The  crank  i.-i said  to  be  extra  long  to  give  a 
greater  purchase  tor  gripping. 
The  jaws  are  hardened,  ground 
and  drilled  to  fit  the  standard 
vises.  Made  in  three  sizes,  6,  7 
and  8  in. 

CeiiteriUff   and    Drilling:   ;Marhine,   Double-End 
Cadillac  Tool  Co.,  268  Jefferson  Ave..  Detroit,  Mich. 

"American   Machinist,"  March   27,   1919 
Although  primarily  intended 

for  centering  both  ends  ot  a 
shaft  simultaneously,  it  may  be 
.adapted  to  a  wide  range  of  work 
where  it  is  desired  to  drill  from 
opposite  directions.  The  nijachine 
is  of  such  construction  tliat  two 
g-in.  drills  can  be  used  simujta- 
neousl.v  and  the  bed  lengths  are 
such  as  to  take  12,  24,  36.  48. 
or  fO  in.  between  centers,  as  de- 

sired. The  belt-driven  machine 
is  shown,  but  motor  drive  can 
be     furnished,     the     motor     being 
mounted  under  the  pan  at  the  right  end  of  the  machine  and 
driving  through  a  Link-Belt  silent  chain  running  In  a  bath  of 
oil.  The  machine  can  be  so  arranged  that  the  left-hand  head 
is  removal)le,  enabling  longer  shafts  to  be  centered,  or  it  desired 
can  be  furnished  with  one  drilling  head.  The  drive  from  the  pulley 
shaft  to  the  spindle  shafts  is  through  Link-lielt  silent  chains  run- 

ning in  oil  baths,  the  end  thrust  being  carried  on  ball  thrust 
bearings.  The  vise  Jaws  have  a  capacity  lor  round  stock  up 
to  4  in.  in  diameter  and  can  be  set  to  drill  oft  center  if  desired. 
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Milling:   Macliine.   Automatic 
Automatic    iOngraving  and   Manufacturing  Co.,   2033   Fifth   Ave.. 
New  York. 

"American   Machinist,"   March   27,   1919 
A  new  adaptation  of  the  small 

^i,•lecial  purpose  milling  machine 
liuilt  by  this  company.  A  two- 
position  holding  fixture  is  at- 

tached to  the  reciprocating  table 
and  the  work  for  which  it  is 
adapted  is  the  routing  of  a 
pt'culiar-shaped  slot  in  a  locknut. 
The  spindle  is  provided  with  a 
sprhig  collet  to  hold  an  end  mill 
i  in.  in  diameter.  Iloth  si)hidlc 
and  cutter  are  hollow  and  lubri- 

cant is  supplied  through  the 
spindle  directly  to  tlie  cutting 
point  by  means  of  a  small  pump 
and  flexible  tube  connectitm.  The 
spindle  runs  3500  r.p.m.  The 
machine  is  very  compact,  occupy- 

ing a  space  about  14  x  18  in. 
square  and  12  in.  high.  The  weight  is  appioxiniately  200  lb.  Tlie 
time  of  each  cycle  on  this  work  is  28  seconds. 

t'liackx.  Air  Operated,   "l.ogan" 
Frank  G.  Paysori  Co.,  9  So.  Clinton  .St..  Cliieago,  Selling  Agents. 

I.,ogansport  Machine  Co.,  manufacturers. 
"American    Machinist,"   March    27,    1919 

A  three-jaw,  air-operated, 
combination  chuck,  said  to  Com- 

bine maximum  power  with  mini- 
mum weight  and  simplicity  of 

operation.  The  body  is  a  one- 
piece  casting  eliminating  all 
l>olts,  screws,  or  other  parts,  and 
it  is  said  that  the  jaw-operating 
meclianism  is  new  to  air-chuck 
construction.  A  special  heat- 
t!-eated  lever  is  used,  to  which 
are  pivoted  hardened  and  ground 
steel  blocks  which  engage  in 
hardened  and  ground  ways  in 
i-jotli  the  draw  tube  and  chuck 
draw  slide,  thus  eliminating  wear 
and  friction  to  a  great  extent. 
The  mechanical  advantage  ob- 

tained by  the  lever  used  is  three 
to  one. 
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Furnace,    Three-Purpose    Heat-TreatinK,    "Triad" 
W.  R.  Bennett  Co.,  Elmwood,  Conn. 

"American  Machinist,"  March  27,  1919 

Three  heating  operations  can 
be  carried  on  at  one  time  by 
three  men  without  interference ; 
namely,  heating  for  hardening  in 
a  lead  or  cyanide  bath,  heating 
for  hardening  in  a  semi-muflle 
furnace,  and  heating  for  forging 
ill  the  combustion  compartment. 
The  pot  is  suspended  from  the 
split  iron  covers  forming  the  top 
of  the  furnace,  a  feature  that  is 
said  to  give  a  uniformity  of  tem- 
per.ature  from  the  bottom  to  the 
lop  that  is  not  possible  when  the 
Iiot  rests  upon  a  supporting  base. 
The  flame  itself  does  not  come 
into  contact  with  the  lead  pot. 
Floor  space,  2  a.q-  (t.  ;  height,  31 
in.  ;  weight,  fiSO  lb.  ;  burner  for 
oil,  3  in.  ;  burner  for  gas,  1  in.  ; 
size  of  pot,  either  6  or  7  in.  in 
diameter   and    11    in.   deep. 

TailHtock  and   Center 
Porter-Cable  Machine  Co.,   1708   N.   Sallna  St.,   Syracuse,  N.   VT. 

"American   Machinist,"   March    27,    1919 

Replaces  the  ordinary  center 
by  dovetailed  slide  with  a  cen- ter point  on  one  end.  It  is  so 
designed  that  no  part  projects 
fartlier  from  the  center  line 
toward  the  operator  than  a'a  in- 
This  permits  the  cross  slide  to 
lie  moved  to  the  right  of  the 
tail  center  for  measuring  or 
filing  the  work,  without  backing 
out  the  slide,  provided  the  diam- 

eter of  the  work  exceeds  ,';;  hi. Convenient  for  turret  toolpost 
and  gang-tool  set-ups  for  the same  reason.  Center  may  be 
ground    back    g     in.,    for    which 
purpose  a  special  fixture  is  provided.  The  device  can  be  applied 
to  Porter-Cable  lathes  now  in  use  on  account  ot  the  adjustable 
nature  of  the  grinding  fixture.  A  setting  gage  and  complete 
information  is  supplied  with  each  outfit. 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG  IRON 
Current 

CINCINNATI 
No.  2  Southern    H,  li 
Northern  Basic    ii  II 
Southern  Ohio  No.  2   ■  ■  •  ■  •"'  '' 

NEW  YORK,  Tidewater  delivery 
2X  Virginia  (silicon  2.25  to  2.75)  ̂    32  40 
Southern  No.  2  (silicon  2.  25  to  2  75)    34  70 

BIRMINGH.^M
  ' No.  2  Foundry    2°  '' 

PHILADELPHIA                              ,  „  ,,  „„. 
Eastern  Pa.  2X  (silicon  2. 25  to  2.75)    !!?9! 
Virginia  No.  2    lliil 
Ba-sic    29  65* 

Grey  Forge    29.  65* 

CHICAGO                    .  ,,  ,, 
No.  2  Foundry  Local    i,l„ 
No.  2  Foundry  Southern    33 .  OU 

PrrrSBrilGH,  including  freight  charge  from  the 

No.  2  Foundry  Valley    li  II 
Basic    «  " 
Bessemer    zv.  jj 

*  F.o.b.  furnace,     t  Delivered. 

One  Month  Ago 

i3/ .  -0 
31.80 
32.80 

36.15 
39.95 

31.00 

36  15* 

38  lot 

33  90* 
33.90* 
31.00 

37.25 

31.00 30.00 
3^  60 

STEEL  SHAPES — The  following  base  prices  per  100  lb.  are 
 for  structural 

»hap<'5  3  in.  li.v  i  in.  and  larger,  and  plates  i  in.  and  heavier,  from  jobbers'  waie 
houses  at  the  cities  named: 

.   New  York        —  Cleveland  -  ^  Chicago  _ 
One        One                        One  On<' 

Cunent  Month    Year    Current     Year  Current      Year 
Ago        Ago                         Ago  Ago 

Structural  shapes      $3  4/     $4  07     $4  20     $3.37     $4  04  $3.47       $4.20 
Soft  steel  bars        3  37       3.97       4   10       3  27       4  04  3.37         4.10 
Soft  steel  bar  shapes..      3.37       3.97       410       327       414  3.37         4.10 
Soft  steel  bands        4  07       4  57     .    .          .                 .    ̂ ^  .^...        .... 
Plates,  i  to  1  in.  thick     3  67       4  27       4.45       3.57      4  39  3.67         4.45 

*  For  A-in-  plates  the  extra  is  30c.  per  100  lb. 

gy^H   IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows: Current  One  Year  Ago 

Pittsburgh,  mill.Eastem  shipment      $2.35  $3.50 
Warehouse,  New  York       3.37  4  70 
Warehouse.  Cleveland        3.22  3  981 
Warehouse,  Chicago        3  37  4.10 

STEEL  SHEETS — The   following  are  the  prices  in  cents  per  pound  from 

jobbers'  warehouse  at  the  cities  named: 
.   New  York   .       Cleveland    ^Chic.-igo — - 

•No.  281ilack        4  35     5.62     6  22     6  45 
*No.  26  black        4  25     5  52     6.12     6  35 
*Nos  22  and  24  black.  4  20  5  47  6  07  6  30 
Nos.  18  and  20  black  4  15  5  42  6  02  6  25 
No.  I6blueannealed...  3  75  4  77  5  37  5.65 
No.  1 4  blue  annealed  3  65  4  67  5.27  5  55 
No.  10  blue  annealed.        3  55     4  57     5.17     5.45 

•No.  28  galvanized        5  70     7  42     7.57     7  70 
•No.  26  galvanized        5  40     7   12     7.27     7  40 
No.  24  galvanized        5  25     6.97     7.12     7  25 

*  For  painted  corrugated  sheets  add  30c.  per  100  lb 
l9to24gage8:  for  galvanized  corrugated  sheets  add  I! 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
requiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  the 

following  discounts  hold: 
Current  One  Year  Ago 

New  York      List  List  plus  10% 
Cleveland           5%  off  List  plus  10% 
Chicago    2%  off  List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

NewYork        35%  30% 
Cleveland.             35%  35% 
Chicago       35%  35% 

i- 

t-      i  S  c 
3  C      COM 

OK C>'< O  £   C>< 5   27 6  385 5.37  6  45 
5    17 6  285 5,27  6,35 
5    12 6  235 

5,22  6,:.0 5  ()7 6   185 5.17  6.25 
4  67 5  585 4  77  5.65 
4  57 5  485 4  67  5  55 
4  47 5  385 4  57  5  45 

6  62 7  635 6  72  7  70 
6  32 7  335 6  42  7   40 
6.17 7.185 6  27  7  25 

.  for  25  to  28  gage:    25c.  for 
5c.,  all 

gages. 

SWEDISH  (NORWAY)  IRON— The  average  price  per   100  lb.,  in  ton lots  is: 

Current  One  Year  Ago 

NewYork        $25  50-30  $15  00 
Cleveland          20.00  15  00 
iTiicago           16.50  15  00 

In  colls  an  advance  of  50c.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  1 5c.  per  lb. 

WELDING   MATERIAL    (SWED ISH) -
Prices  are  as  follows  in  cenu 

per  pound  f.o.b.  New  York,  in  100  lb.  lots  and  over: 

Welding  Wire  Cast-Iron  Welding  Rods 
Abyl2in.long          14  00 
J  by  I9in.  long      12  00 
ibyl9in.long      10  00 
I  by  21  in.  long      10.00 

Special  Welding  Wire,  Ccated 

i        33.00 A           30.00 

A    «00 

i   No.  1  2   

A,  No.  14  and  A-  ■  ■  ■ No.  18   
.No.  20      

25  50  to  33.00 

Domestic  20c.  for  A.  15c.  Uir  }  to  A- 

MISCELLANEOUS  STEEL— The  following  quotations 
 m  cents  per 

pound  are  from  warehouse  at  the  places  named: 
New  York 
Current 

Openhearth  spring  steel  (heavy)    7.  00 
Spring  steel  (light)         10.  00 
Coppered  bessemer  rods    8.  00 
Hoop  steel    4 ,  07 
Cold-rolled  strip  steel    8  02 
Floor  plates    5 .  67 

pipp — The  following  discounts  are  for  caiload  lota  f.o.b.  Pittsburgh:  basing 

card  of  National  Tube  Co.  lor  .«teel  pipe,  Cardry  A.  M.  Byer's  Co.  for  iron,  both 
dated  Mar.  21,  1919. 

BUTT  WELD 

Iron 

Cleveland 

Chicago 

Current Current 

8  00 8  00 II   25 11   75 8  00 
7  07 

4.75 

4.07 

8.25 8  10 

6.00 
5  92 

Steel Inches  Black 

,  J,  and  3      50J%      54i% 

to  3      

Inches  Blac-k i  to  li      39J% 

57!% 

50  i% 

53J% 

Galvanized 

24% 40% 
44% 

LAP  WELD 

35%  2      321% 
to6      53J%  41%  2Jto6      34i% 

BUTT  WELD.  EXTRA  STRONG  PLAIN  ENDS 

J.Jandl      46S%  29%  »  to  U      39)% 
!      51  i%  39% 
I  to  IJ      55;.%  43% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2      48'%  37%  2        33i% 
2}to4      5U%  40%  2lto4      35i% 
4!  to  6      50!%  39%  4!  to  6      34!% 

Stock  discounts  in  cities  named  are  as  follows: 

Galvanized 

231% 

i?n 

2H% 

20!% 

2'»f 

22J% 

—New  Y'ork — -     . — Cleveland- 

Gal-  Gal- Black   vanized  Black  vanized 

J  to  3  in.  steel  butt  welded..    47%       31%     46!%,      31    % 
3!  to  6  in.  steel  l.ip  welded..      42%       27%     42J%      27!%, 

Malleable  fittings.    Class  B  and  C,  from  New  York  stock  sell  at  list  -1-12!  %. 
Cast  iron,  standard  sizes,  10%  off. 

. —  Chicago  -— . 

Gal- 

Black       vanized 

57!  %        44% 
534%        41% 

METALS 

MISCELLANEOUS  METALS— Present  and  past  New  York  quotation. in  cents  per  pound,  in  carload  lots; 
Cur-  One  One   Year 
rent  Month   Ago  Ago 

Copper,  electrolytic        I537J  1700  23.50 
Tin  in  5-ton  lots        72.50  72  50  85  00 
Lead         5.25  5  10  7  25 
Spelter         6  55  6  85  7.50 

ST.  LOUIS 

Lead         5.00  4  80  7. 1« 
Spelter          6.20  6  50  7  25| 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton  or 
more: 

.—   New  York       -—  Cleveland^         ^  Chicago  — 

i-H         tSo       cojo  L*i  o^cao        i.*±  orto 

0£        oS<  0>-<  0£  0-4  U£  CX 

Copper  sheets,  base..  22.50  24  50-27  31.50-33  24.50  35  00  26.00  35  00 

Copper  wire  (carload lots)        23.00  25.00-28  32  00  23  00  34  00  22  00  34.00 
Brasssheets        18.7523  75-28  30.75  25  00  30  00  21.50  35.00 
Brasspipe        28  00  34  00-37  36  50  33.00  41   00  31   00  41.00 
Solder  (half  and  halO 

(case  lots)        46  50  38.00-41  62.00  41.50  41.50  39  00  48  00 

Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  oz.  and  heavier, 
add  Ic;    polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under;    over 
20 in.,  2c. 

Bl^j^SS  RODS — The  following  quotations  are  for  large  lots,  mill.  100  lb.  and 
over,  warehouse:  25%  to  be  added  to  mill  prices  for  extras:  50%  to  be  added  to 

warehouse  price  for  extras: Current  One  Year  .\go 

Mill    $18  00  $25  25 
NewYork    19  50  26  25 
Cleveland    24.00  30.00 

Chicago    24.00  35.00 
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Cincinnati  Open-Side  Planing  Machines 
Up  to  the  present  time  the  Cincinnati 

Planer  Co.  has  confined  itself  to  the  manu- 

facture of  planing  machines  of  the  double- 

housing     type.       The     open-side     machine 

THE  C
incinnat

i 
Planer  Co.,  Cincin- 

nati, Ohio,  has  just 

placed  on  the  market  a 
new  and  complete  line 

of  open-side  planing  ma- 
chines. This  is  a  new  line 

for  this  concern,  and  it  is 
stated  that  care  has  been 

exercised  in  the  design  so 
the  features  embodied  in 

ihe  double-hous
ing  

type 

planing  machines  manu- 
factured are  now  incor- 

porated in  the  open-side 

type  of  machine. 

The  machines  are  manu- 
factured in  three  sizes,  36 

X  36  in.,  48  x  48  in.,  and 
72  X  72  in.  The  points 
of  superiority  cited  are 
power  rapid  traverse  for 
the  rail  heads,  a  box-type 
table,  forced  lubrication 

of  the  Vs,  a  patent  "tu- 
speed"  drive  on  the  36-in. 
and  48-in.  machines,  quick- 
reverse  aluminum  pulleys, 
an  extra  capacity  table,  a 
box-type  bed  closed  on  top, 
a  bed  bored  for  shaft 
bearings  by  means  of  jigs, 
a  bull  wheel  revolving 
with  the  shaft  in  bearings 
at  the  side,  bronze  bushed 

self-oiling  loose  pulleys,  a  self-releasing  combina- 
tion friction,  patent  gear-shaped  tumbler  and  dogs,  a 

safety  locking  device,  a  down-feed  screw  and  collar  of 
one-piece  construction,  ball  bearings  on  the  down-feed 
screws,  down-feed  screws  in  tension  at  all  times,  adjust- 

able taper  gibs  throughout,  a  vertical  slide  maintaining 
a  full  bearing  on  the  harp  at  all  times,  micrometer 
collars  for  horizontal  and  vertical  feeds,  simplex  feed 
gears,  a  patent  power-elevating  device,  and  all  gearing 
completely  covered.  The  side  head  has  a  long  narrow 

guide  for 'the  saddle  on  the  column;  an  independent 
adjustable-feed  gear,  and  a  handle  for  the  vertical  move- 

ment; a  self-contained  counterbalance  system,  and  a  re- 
leasing latch  handle  for  the  tool  block. 

The  headpiece  and  Figs.  1  and  2  illustrate  one  of 
the  machines  from  various  points  of  view.  The  rail 
•leads  are  provided  with  a  rapid  power  traverse  mech- 

described  in  this  article  is  a  new  product 
for  this  concern  and  should  be  of  much 

interest  to  any  one  having  work  to  do  that 
could  be  handled  on  a  machine  of  this  kind. 

anism,  this  feature  enabl- 
ing the  operator  to  quickly 

adjust  the  heads  to  any 
desired  position  by  power. 
The  Vs  of  the  bed  and 
table  are  oiled  by  forced 
lubrication  from  a  pump 
which  delivers  the  oil  into 
the  Vs  directly  under  the 
tool  point,  and  from  this 
point  it  is  distributed  over 
the  entire  length  of  the 
bed  to  either  end,  from 
where  it  returns  to  the 
tank,  the  oil  passing 

through  two  strainers  be- 
fore it  is  again  used.  It 

is  stated  that  this  feature 

is  especially  desirable 
where  heavy  loads  are 
carried  by  the  table.  For 
planing  work  that  is  wider 
than  the  table,  the  use  of 
an  auxiliary  rolling  table 

is  recommended,  this  be- 
ing supplied  at  extra  cost 

if  desired.  The  36-in.  and 
48-in.  machines  are  re.gu- 

larly  furnished  with  a  "tu- 
speed"  drive,  giving  two 
cutting  speeds  and  a  con- 

stant speed  return,  but 
where  a  greater  number 
of  speeds  are  needed 
either  reversible  or  non- 

reversible motor  drive  is  furnished,  these  requiring 
direct  current. 

The  bed  is  of  heavy-box  section,  and  is  especially 
strengthened  where  the  gearing  and  column  are 
mounted.  Heavy  T-shaped  girths  at  short  intervals 
tie  the  walls  together,  and  further  strength  is  added 
by  closing  in  the  top  between  the  Vs  with  an  integral 
part  of  the  casting.  This  feature  also  serves  as  a 
safeguard  against  accidents  to  the  operator.  The  col- 

umn seat  is  deep  and  wide,  providing  a  large  surface 
for  the  column  fastening,  and  is  entirely  inclosed  on 
all  sides.  The  length  of  the  bed  has  very  little  overhang 
of  the  table  when  planing  at  full  stroke. 

The  column  is  of  box-type  construction  and  is  fastened 
to  the  bed  by  tongues  and  grooves  in  addition  to  the 
regular  bolts  and  dowel  pins.  It  is  made  with  con- 

siderable taper  toward   the  bottom,   this  design  being 
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said  to  resist  the  combined 

bending  and  twisting  stresses 
and  to  prevent  springing 
under  a  heavy  cut  when  the 

heads  are  working  at  the  ex- 
treme position  on  the  cross 

rail. 
The  table  is  of  the  box  type, 

the  bottom  being  entirely 
closed.  Heavy  ribs  at  short 

intervals  tie  the  top  and  bot- 
tom securely  together,  and 

prevent  springing  either  when 
clamping  work  upon  it  or  while 
it  is  at  the  limit  of  its  travel. 
The  T-slots  are  planed  from 

the  solid  (not  cored),  the  cen- 
ter slot  extending  the  full 

length  of  the  table.  Stop  holes 
are  drilled  and  reamed 
throughout  the  entire  surface 
of  the  table.  By  drilling  extra 
holes  at  each  corner  of  the 

table  and  by  carrying  the  cen- 
ter T-slot  the  entire  length, 

it  is  possible  to  plane  from  6 
to  10  in.  longer  than  the 
rated  capacity  of  the  machine. 
Making  the  under  side  of  the 
table  solid  also  prevents  dirt 
and  chips  from  falling  through 
the  holes  into  the  ways.  Each 
section  of  the  rack  is  bolted 
and  doweled  to  the  table.  A 
view  of  the  bottom  of  one 
of  the  tables  is  shown  in 
Fig.   3. 

The  gearing  and  rack  are 
cut  from  the  solid  by  a  sys- 

tem of  special  cutters  for  each 
gear,  this  method  giving  a 
smooth-running  machine,  and 
insuring    strength    and    long 
life.  All  the  large  gears  and  racks  are  made  from  semi- 
steel  castings,  and  the  pinions  from  steel  forgings. 
All  gearing  is  completely  covered  for  protection  against 
accidents. 

1 
..^ ■^^  *■ *«-.                                                                                                              ._A 

FIG.   3.   A    BOTTOM    VI HW   OF   THE   TABLE 

FIG.    1.   A    SIDK    VIKW    OF  THE  CIXC1NN.\T1   OPEN-SIDB  PLANIXC   .\1  ACH I XK 

Specifications  for  36  x  36  in.  planing  machine:  Length  of  table,  8  ft.;  capacity  under  knee, 
37  in. ;  will  square  down  in  width,  44  in. :  if  tool  is  .swivelled  will  plane  about  54  in. ;  length  of 
bed.  13  ft.  \\  in.  :  depth  of  bed,  24  in.  ;  depth  of  table,  91  in.  :  width  of  table,  32  in.  :  deptli  of 
rail,  133  in.  ;  length  of  down-feed.  15  in.  :  height  of  rail  bearing  on  column,  :i8  in.  ;  width  of 
knee  bearing  on  column,  45  in.  ;  width  of  cutting  belt,  2i  in.  ;  face  width  of  bull  wheel  and 
rack,  1\  in. ;  size  of  motor,  15  hp.  ;  maximum  speed  of  motor,  700  r.p.ni.  ;  total  height  without 
motor,  107  in.;  total  width  without  motor,  105  in.:  weight,  22,000  lb.;  weight  per  extra  foot  of 
bed,  1100  lb. 

Specifications  for  48  x  4S  in.  planing  machine:  Length  of  table,  10  ft.;  capaciy  under  knee.  49 
in.  ;  will  square  down  in  width,  52  in.  :  if  tool  is  swivelled  with  plane  about  62  in.  ;  length  of  bed, 
16  ft.  9  in.;  depth  of  bed.  23  in.;  depth  of  table,  10  in.;  width  of  table.  40  in.;  depth  of  rail. 
15S  in.;  length  of  down-feed,  18  in.;  height  of  rail  bearing  on  column,  30  in.;  width  of  knee 
bearing  on  column,  5  4  in.  ;  width  of  cutting  belt,  3  in.  ;  face  width  of  bull  wheel  and  rack,  8 J  in.  ; 
size  of  motor,  25  hp.  ;  maximum  speed  of  motor,  700  r.p.m.  ;  total  height  without  motor,  122 
in. ;  total  width  without  motor,  135  in. ;  weight.  34,000  lb, ;  weight  per  extra  foot  of  bed,  1500  lb. 

Specifications  for  72  x  72  in.  planing  machine:  Length  of  table,  12  ft;  capacitv  under  knee. 
73  m.  ;  will  square  down  in  width.  76  in.;  if  tool  is  swivelled  will  plane  about  91  in.;  length  of 
bed,  19  ft.  11  in. ;  depth  of  bed,  23  in. ;  depth  of  table.  11 J  in. :  width  of  table.  62  In.  ;  depth  of 
rail,  205  m.  ;  length  of  down-feed,  25  in.;  height  of  rail  bearing  on  column.  40  in.:  width  of 
knee  bearing  on  column,  75  in.;  width  of  cutting  belt,  two,  3  in.;  face  width  of  bull  wheel 
and  rack,  12  in.  ;  size  of  motor,  40  hp.  ;  speed  of  motor,  700  r.p.m.;  height  without  motor,  156 in. ;  width  without  motor,   170   in. ;  weight,   65.000   lb. ;   weight  per  extra  foot  of  bed.   2100   lb. 

The  driving  shafts  are  made  of  75-point  carbon  steel, 
and  are  ground,  after  the  splining  and  all  work  has  been 

done,  to  insure  accuracy.  Large  reservoirs  with  self- 
oiling  wicks  furnish  continuous  lubrication  to  the  shaft 

bearings.  Each  bearing  is  provided  with  a  small  reser- 
voir, and  an  oil  groove  is  cut  on  the  inside  at  the  top 

and  bottom.  The  bearings  for  the  driving  shafts  are 
ground  internally  and  are  fitted  into  the  bed,  the  holes 
in  the  bed  being  bored  out  to  a  jig.  No  bushing  is 
less  than  7  in.  long.  The  entire  construction  is  shown 
clearly  in  Fig.  4. 

Knee  and  Crossrail 

The  crossrail  is  bolted  and  doweled  to  the  knee 

and  is  raised  and  lowered  by  means  of  a  power-elevating 
device  operated  through  frictions  by  the  lever  on  the 
right  side  of  the  column.  The  knee  is  formed  at  the 
top  to  provide  a  long  bearing  on  the  face  of  the  column ; 
it  is  also  provided  with  a  narrow  guide  arrangement 
with  taper  gibs  and  clamps. 

The  heads  are  distinctive,  the  end  of  the  tool  block  and 
slide  being  made  round  to  avoid  projecting  corners  on 
angular  work.  They  are  scraped  to  the  rail,  and  are 

graduated  for  swiveling  up  to  90  deg.  They  have  auto- 
matic feeds  in  all  diractions,  and  can  be  operated  from 
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FIG.  2.     A  BACK  VIE^y  SHOWING  THE  METHOD  OF  BRACING  THE  CROSSRAIL 

either  side  of  the  machine.  The  saddles  being  right  and 
left,  the  heads  can  be  run  very  close  together.  The 
tool  block  swings  on  a  tool-steel  taper  pin,  and  carries 
four  steel  bolts  for  clamping  the  tool.  Tool-lifting 
devices  can  be  furnished  at  a  slight  additional  cost  when 
desired. 

Adjustable  taper  gibs,  as  shown  in  Fig.  5,  are  incor- 
porated in  all  heads. 

The  slides  are  also 

hung  on  ball  bear- 
ings, which  allow 

them  to  work  freely. 
Side  heads  can  be 

furnished  on  all 
sizes.  These  are 

provided  with  inde- 
pendent power  and 

hand  vertical  feed, 
and  can  be  run  be- 

low the  top  of  the 
table  when  not  in 
use.  The  handle 
which  controls  the 
side  head  travels  up 
and  down  with  the  head,  and  is  convenient  to  the  hand 

of  the  operator.  Weights  and  wire  cables  are  fur- 
nished for  counterbalancing,  without  extra  charge. 

Micrometer  dials  are  furnished  on  all  down-  and 
cross-feed  screws,  and  consist  of  collars  graduated  in 
thousandths.  The  feed  racks  are  cut  from  bar  steel, 
and  the  pinions,  which  mesh  with  them  are  also  made  of 
steel,  insuring  long  life. 

The  feeding  device,  shown  in  Fig.  6,  is  of  new  design 
and  is  said  to  have  many  improvements  over  the  old        pjQ  5 
style,  in  that  it  has  all  the  trigger  and  spring  mech- 

anism inclosed,  there  being 
only  the  handle  for  operating 
the  pawl  on  the  outside.  Every 
detail  of  this  device  is  made 

by  jigs  and  all  parts  are  inter- 
changeable. The  construction 

is  such  that  in  removing  the 
gear  from  the  rod  or  screw 
a'.l  parts  remain  in  place. 

The  shifting  mechanism  is 
said    to    transfer    the    belts 

quickly  and  noiselessly  when 
running  at  the  highest  speeds. 
The   belt  arms   are   provided 

with  an  adjustment  that  keeps 
them  in  proper  position  at  all 
times,  and  are  provided  with 
an     extra     support     on     the 
bracket  which  relieves  the  ful- 

crum stud  from  undue  strain, 

doing   away    with  the  usual 
wear  at  this  point.    The  studs 
;ue  hardened  and  ground.  The 
cam  and  rollers  are  protected 
-lom  dirt  by  a  cover,  which 

entirely  incloses  the  mechan- 
ism.    A  drip  pan  is  provided 

under  the  shifting  mechanism 

for  catching  the  oil,  prevent- 
ing   it    from   getting    on    the 

belts.     By  means  of  shifting 
levers  at  both  the  front  and 

rear  the  operator  can  control  the  motion  of  the  table 
without  walking  around  the  machine.     The  safety  lock- 

ing device  permanently  locks  the  entire  shifting  mech- 
anism, preventing  the  table  from  starting,  except  at 

the  will  of  the  operator.     This  is  a  valuable  attach- 
ment, being  a  safeguard  against  accident  and  spoiled 

work.     It  consists  of  a  spring  plunger,  which  enters  a 
seat   in   the  bed,   and   holds   the   shifting   lever   in   a 
fixed  position. 
Aluminum  quick-reverse  pulleys  greatly  reduce  the 

power  required  at  the  moment  of  reverse  and  also  in- 
crease the  efficiency  of  the  machine  to  a  marked  degree. 

Owing  to  the  lightness  of  the  metal  used  the  greater 

part  of  the  inertia  at  the  moment  of  reverse  is  elimi- 

FIG.    4.    METHOD    OP    CONSTRUCT- 
ING  THE    BOXES    FOR    THE 
DRIVING   SHAFT 

THE  TYPE  OF  ADJUSTABLE  TAPER  OIBS  AND 
BALL  BEARINGS 
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FIG.    6.   THE   IMPROVED   FEEDING  DEVICE 

nated.  Loose  pulleys  are  provided  with  a  new  and 
proved  self-oiling  bronze  bushing.  The  hubs  are  bored 
straight  and  the  bushing  driven  into  them.  These 
bushings  are  cast  so  as  to  provide  a  large  oil  chamber, 
which  holds  suHcient  oil  to  properly  lubricate  this  part 
of  the  machine  for  at  least  one  month.  The  bushings 
are  provided  with  two  grooves,  into  which  are  inserted 
strips  of  felt ;  the  oil  passes  through  the  felt  and  lubri- 

cates the  shaft. 

Centralized  Compressor  Plant  Versus 
Independent  Compressors 

By  Frank  Richards 

I  was  very  much  interested  in  the  article  in  the 
American  Machinist,  Feb.  27,  page  395,  giving  an 
account  of  the  employment  of  compressed  air  for  various 
operations  in  the  manufacture  of  155-mm.  shells  at  the 
works  of  Winslow  Brothers  Co.,  Chicago,  111.  Many 
establishments  were  rushed  last  year  in  the  production 
of  munitions,  and  the  plant  among  them  which  did 
not  use  compressed  air  for  some  of  its  work  would 
have  been  a  curiosity.  In  the  example  above  referred 
to,  the  special  uses  of  the  air  were  for  the  chucks  on 
lathes  and  boring  machines,  for  varnishing  and  for 
sandblasting  the  shells.  I  was  especially  interested  in 
the  following  portion  of  the  detailed  description  which 
I  here  reproduce  verbatim: 

"An  interesting  feature  of  the  air-compressing  in- 
stallation is  that,  instead  of  being  grouped  centially 

in  a  power  house,  it  is  distributed  about  the  plant  at 
convenient  points  where  the  air  is  most  used.  This 
saves  long  hnes  of  piping  and  makes  for  efficiency,  as 
it  obviates  to  the  greatest  possible  extent  drop  in 
pressure,  due  to  friction  in  the  transmission  line  caused 

by  elbows  and  turns." 
Now,  I  feel  compelled  to  say  at  once  without  hesita- 

tion and  without  apology,  that  while  the  feature  to 

which  attention  is  thus  called  is  certainly  "interesting," 
it  is  also  to  me  most  surprising.  It  is  at  variance 
with  all  experience  and  practice,  and  the  claimed  ad- 

vantage is  absurd.  A  single  compressor  could  have 
been  installed  in  the  power  house  of  the  works,  or  any- 

where most  convenient,  the  air  could  have  been  distrib- 
uted throughout  the  establishment,  and  the  pressure 

maintained  so  that  there  would  not  have  been  more 
than  1  lb.  of  pressure  drop  at  the  remotest  point.  This 
may  be  substantiated  by  the  records  of  hundreds  of 
compressed-air  installations  where  the  pressures  car- 

ried are  anywhere  up  to  80  or  90  lb.  gage,  and  the 
distribution  areas  very  much  larger  than  in  this  case. 

Here  there  were  four  similar  compressors,  two-stage, 
with  air  cylinders  14  in.  and  81  in.  respectively,  with 
a  common  stroke  of  10  in. — quite  small  machines  as 
compressors  go  today.  A  single  machine,  the  exact 
equivalent  of  these  in  theoretical  capacity,  would  have 
had  at  the  same  piston  speed,  air  cylinders  28  in.  and 
17 J  in.  in  diameter;  but,  with  the  greater  piston  speed 
permitted  to  the  larger  machine,  air  cylinders  24  in.  and 
14  in.  in  diameter  would  have  fully  equalled  the  air 
output. 

Under  the  conditions  which  rule  wherever  compressed 
air  is  employed,  and  especially  was  it  so  in  this  case, 
the  air  is  used  intermittently,  and  the  demand  for  the 
air  at  the  source  of  supply  is  irregular.  The  consump- 

tion of  air  in  operating  the  various  chucks  spoken  of 
must  have  been  very  small,  since  they  are  worked  by 
static  pressure  and  not  by  flow  or  loss  of  air.  By  far  the 
larger  volume  of  the  air,  we  must  assume,  was  used 
for  the  varnishing  and  the  sandblasting,  and  especially 
the  latter,  since  for  these,  when  actually  operating, 
there  would  be  a  continuous  discharge  of  air;  but  here 
too  the  work  was  not  continuous  for  any  machine,  and 
the  machines  would  seldom,  if  ever,  be  operating  all 
at  once.  The  demand  for  air  from  each  of  the  four 
compressors  was  of  course  never  coincident  with  that 
of  either  of  the  others.  The  air  demand  would  have 
been  much  better  averaged  and  equalized  if  all  the  air 
had  been  drawn  from  a  single  compressor,  and  a  single 
air  receiver,  approximately  equal  in  capacity  to  that 
of  the  four  smaller  ones  would  have  been  better  to 
meet  the  demand. 

Having  regard  to  the  fluctuating  and  unequal  air 
consumption,  it  would  seem,  from  all  that  appears,  and 
from  all  that  may  be  legitimately  inferred,  that  a  single 
central  compressor  with  cylinders  20  in.  and  12*  in. 
in  diameter  would  have  afforded  a  sufficient  supply  of 
air  in  this  case.  The  cost  of  such  a  machine  might 
be  about  one-half  of  that  of  the  four  smaller  ones. 
The  single  line  of  distributing  pipe  would  probably 
cost  less  than  the  extra  shafting,  pulleys  and  belts, 
and  the  piping  for  cooling  water  for  the  four  isolated 
machines.  The  extra  cost  of  attending  the  four  sep- 

arate machines,  the  multipHcity  of  the  lubrication,  the 
fourfold  liability  of  stoppage  for  repairs,  need  not  be 

spoken  of. 
The  article  which  we  have  been  considering  calls 

attention  to  the  special  air-drying  arrangement  pro- 
vided for  the  air  to  be  used  for  the  sandblasting. 

With  a  single  air  compressor,  an  effective  aftercooler 
and  a  separator,  the  latter  operating  upon  the  air  when 
at  its  highest  pressure  and  at  its  lowest  temperature, 

or  when  its  moisture  carrying  capacity  wou'.d  have  been 
at  the  minimum,  would  have  provided  the  advantage 
of  dry  air  for  all  the  purposes  for  which  it  was  used, 
instead  of  for  the  sandblasting  alone. 

The  Useful  Life  of  a  File 
A  French  investigator  states  that  the  useful  life  of 

a  file  is  on  an  average  25,000  strokes,  which  is  equiv- 
alent to  two  full  working  days  of  10  hours  each.  Files 

should  be  discarded  as  soon  as  they  have  passed  through 

the  period  of  useful  life,  because  worn  files  are  ex- 
pensive to  use.  It  has  been  estimated  that  counting 

the  workman's  time  and  overhead  charges  a  new  file 
would  be  capable  of  turning  out  an  amount  of  work 
valued  at  $4.60,  which  when  using  an  old  file  would 

cost  $10.60.— 5ross  World. 
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LIGHT, 

ELECTRICITY 
cznd 

By 

C  E.  Clewell 

Old  and  New  Shop  Circuits 
This  article  discusses  the  question  of  electric 
circuits  for  shop  motors  and  lamps.  A  compari- 

son is  made  between  the  conditions  in  the  small 
shop  and  those  in  the  larger  industries  or  where 
additions  are  made  to  what  was  originally  a  small 
plant.  Notes  are  included  concerning  some  of 
the  operating  features  of  motors  and  lamps. 
Standard  practice  in  the  matter  of  voltages,  fre- 

quencies and  phases  for  alternating-current  shop 
work  is  referred  to,  with  a  statement  of  the  al- 

lowable variations  of  these  elements  on  the  operor- 
tion  of  shop  power  appliances. 

IN  EARLIER  shop  practice  there  was  a  more  or  less 
general  tendency  to  employ  direct  current  for  dis- 

tributing electric  power.  With  the  natural  growth 
of  such  shops  and  the  accompanying  expansion  into 
new  buildings,  the  question  is  faced  regarding  the  policy 
to  adopt  in  the  matter  of  extensions  of  electric-power 
circuits.  It  is  well  to  keep  in  mind  two  principal 
points.  One  relates  to  the  question  of  which  of  the 
two  methods  known  as  direct-current  and  alternating- 
current  distribution  is  the  better  and  the  more  econom- 

ical to  use,  and  the  other  is  concerned  with  which  type 
of  motor  will  be  better  suited  to  the  needs  of  machine 
tools  and  machinery  in  general. 
From  the  standpoint  of  the  distribution  of  power 

without  any  regard  to  the  apparatus  to  be  operated, 
either  direct  or  alternating  current  may  be  employed 
economically,  provided  the  distances  over  which  the 
power  is  to  be  transmitted  are  small.  When  the  size  of 
the  plant  is  large,  as  where  a  number  of  buildings  must 
be  supplied  and  where  the  yard  area  over  which  the 
buildings  are  distributed  is  great,  it  is  not  usually 
economical  to  use  direct  current. 

The  reason  for  this  is  that  there  is  no  convenient  and 
inexpensive  way  by  which  to  transform  direct  current 
from  one  voltage  or  pressure  to  another  as  is  the  case 
with  alternating  current.  The  direct  current  must 
usually  be  generated  in  the  power  house,  distributed 
over  the  circuits  and  utilized  at  the  motors  and  lamps 
at  essentially  the  same  voltage,  the  value  of  this  voltage 
being  dictated  in  part  at  least  by  the  requirements  of 

the  machinery  it  is  to  operate,  its  value  in  the  average 
shop  usually  being  quite  low;  that  is,  110  or  220  volts 
except  in  special  casss. 

For  the  distribution  of  power  by  direct  current  the 
power  is  determined  by  the  product  of  the  voltage  and 
the  current,  and  hence  if  the  voltage  is  low  the  current 
must  necessarily  be  high.  This  means  large  and  ex- 

pensive wire  conductors,  and  this  feature  is  further 
emphasized  if  the  distances  become  great.  Thus  the 
cost  of  the  circuits  becomes  excessive  and  the  interent 

DIRECT  a/RRENr 
GENCRATOR 

ALEKNATING  CURRE,\T 

(SYNCMRONOUSIfiOTC 

FIG.  1.     MOTOR-GENERATOR  SET  FOR  CONCERTING  FROM 
ALTERNATING  TO  DIRECT  CURRENT 

and  depreciation  on  the  distribution  system  large.  On 
the  other  hand,  if  the  wires  are  not  large  enough  the 
current  fed  through  them  means  a  large  power  loss  in 
the  distribution  system. 

In  marked  contrast  the  alternating  system  possesses 
the  flexible  characteristic  which  makes  it  possible  to 
transform  conveniently  and  economically  from  high  to 
low  voltage  and  the  reverse  by  the  so  called  transformer. 
The  scheme  adopted  in  this  system  is  to  use  a  fairly 
high  voltage  (often  2300  volts)  for  the  transmitting  cir- 

cuits between  the  power  house  and  .remote  buildings. 
This  higher  voltage  means  a  low  current  for  a  given 
amount  of  power,  and  hence  the  cost  of  the  circuits  is 
reduced  and  the  loss  of  power  in  the  transmission  and 
distribution  can  be  kept  down  to  a  very  small  value. 

The  foregoing  notes  will  show,  therefore,  why  there 
is  a  very  general  tendency  to  use  alternating  current 
in  the  large  central  stations  for  the  purpose  of  trans- 
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mitting  and  distributing  power  over  large  areas,  and 
it  is  also  readily  seen  that  even  where  an  industry  has 
its  own  power  house  there  is  a  marked  tendency  from 

,the  purely  distribution  side  of  the  question  to  em- 
ploy alternating  current,  particularly  where  the  size 

of  the  shops  is  large  and  the  areas  involved  are  ex- 
tensive. 

Turning  to  the  question  of  the  motors  and  lamps 
used  in  the  average  shop  we  find  that  this  apparatus 

as  well  as  the  matter  of  economy  of  electric-power  dis- 
tribution must  also  be  considered  in  deciding  between 

the  two  methods  of  electrical  supply.  Very  little  atten- 
tion need  be  given  to  the  question  of  electric  lamps, 

tages  of  the  direct-current  adjustable-speed  motor 
makes  the  use  of  direct  current  a  necessary  part  of  the 

supply  system. 
There  are,  of  course,  numerous  cases  of  shop  machin- 

ery where  the  constant-speed  alternating-cUrrent  motor 
is  well  suited  to  the  requirements.  In  such  cases  it 

is  also  equally  possible  to  use  a  constant-speed  direct- 
current  motor  if  it  happens  that  the  supply  of  power 
has  been  limited  to  direct  current  for  the  benefit  of 

those  machine  tools  which  call  for  adjustable-speed 
operation.  In  many  cases  both  classes  of  circuits  are 
available  in  the  same  shop  plant. 

Let  us  suppose  that  it  has  been  decided  to  adopt 

FIG.    2.     ARRANGEMEINT   OF  LIGHTING   AND    POWER   CIRCUITS  IX  CONDUIT  WIRING 

since  modern  lamps  for  shop  purposes  in  nearly  all  cases 
are  available  for  operation  on  both  kinds  of  circuits. 

The  adjustable-speed  machine-shop  motor,  which  has 
become  so  widely  used  for  machine-tool  work,  is  a  direct- 
current  motor  with  a  ratio  of  maximum  to  minimum 
speed  of  2,  3  or  4  to  1  as  the  case  may  be,  and  in  which 
the  speed  remains  practically  constant  at  all  loads  when 
set  for  a  given  value. 
Numerous  types  of  alternating-current  motors  are 

available  for  shop  work,  but  these  are  mainly  of  the 
constant-speed  type,  or  they  possess  such  marked  limita- 

tions in  the  matter  of  speed  control  as  to  be  removed 
from  the  class  known  as  the  adjustable-speed  type.  By 
constant  speed  is  meant  one  fixed  operating  speed  which 
stays  practically  constant  at  all  loads.  It  is  apparent, 
therefore,  that  the  machine-shop  field  presents  an 
advantage  in  the  use  of  alternating-current  circuits 
from  the  standpoint  of  the  circuits  themselves  both 
in  low  first  cost  and  in  low  operating  expense,  but  that 
in  a  good  deal  of  shop  machinery  the  distinct  advan- 

an  alternating-current  system  in  the  shop  power  house 
and  that  the  use  of  alternating  current  has  been  found 

to  be  satisfactory  for  a  great  deal  of  the  power  equip- 
ment and  for  all  of  the  shop-lighting  load.  It  is 

possible  that  those  machine  tools  which  require  an 

adjustable  speed  scheme  of  driving  may  make  it  desir- 
able to  have  a  certain  proportion  of  the  total  power 

supply  in  the  form  of  direct  current. 
Again,  it  may  happen  that  the  shop  plant  is  to  be 

supplied  entirely  from  outside  service  such  as  that  from 
a  central  power  station  and  that  the  only  available 
service  is  in  the  form  of  alternating  current.  In  the 

first  instance  a  direct-current  generator  may  be  in- 
stalled in  the  shop  power  house  for  supplying  the 

special  needs  of  those  machine  tools  which  require 
adjustable  speed  drive;  or  in  case  it  is  found  best  to 

produce  all  of  the  electric  power  in  the  form  of  alter- 
nating current  some  form  of  conversion  equipment  to 

change  the  alternating  to  direct  current  may  be  em- 
ployed, typified,   for  example,  by  the  motor-generator 
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set  shown  in  Fig.  1,  which  may  be  used  for  converting 

from  an  alternating-current  to  a  direct-current  supply. 
This  latter  scheme  may  also  be  employed  where 

central-station  power  is  purchased  and  only  alternating 
current  is  available,  a  motor-generator  set  being  in- 

stalled in  the  shop  for  changing  over  any  necessary 
proportion  of  the  total  purchased  power  into  direct 
current. 

By  the  term  voltage  of  a  circuit  or  of  a  motor  is 
meant  the  electric  pressure  at  which  it  is  operated. 
The  voltage  of  the  supply  circuits  is  governed  partly 
by  the  voltages  of  the  apparatus  to  be  supplied  and  to 
some  extent  by  conditions  of  safety  around  the  plant. 

To  the  items  of  voltage  and  frequency  we  may  add 

that  of  phase.  Motors  for  operation  on  alternating- 
current  circuits  in  power  work  are  usually  either  of 
the  two-  or  the  three-phase  type,  three-phase  usually 
being  preferable. 

From  the  standpoint  of  circuit-operating  conditions 
it  is  important  to  note  the  characteristics  of  motors 
at  starting.  Direct-current  motors  are  usually  pro- 

vided with  one  of  the  well-known  forms  of  starting 
controller  with  which  the  amount  of  starting  current 
may  be  kept  within  certain  prescribed  values. 

The  squirrel-cage  induction  motor  tends  to  take  an 
unduly  large  current  at  starting  unless  the  voltage  ap- 

FIG.     3.       GENERAL    APPEARANCE     OF     A     SMALL     SHOP     EQUIPPED    WITH    DIPJICT-CURRENT    MOTORS 

According  to  broad  lines  of  standardization  of  voltages 
as  governed  by  the  sizes  of  the  motors,  A.  M.  Dudley 

gives  the  following  figures:'  For  motors  up  to  5  hp., 
110  volts;  up  to  75  hp.,  220  volts,  which  is  probably 
the  most  generally  used  pressure  in  shop  power  work; 
voltages  of  440  and  550  may  be  used  for  motors  ranging 
from  7^  to  200  hp.;  2200  volts,  from  20  to  1500  hp.; 
3800  and  4000  for  motors  of  50  hp.  and  over,  and  so 
on.  These  higher  voltages  may  be  looked  upon  as  special 
from  the  shop  viewTJoint.  The  voltage  of  supply  circuits 
should  not  vary  more  than  10  per  cent,  either  up  or 
down  from  the  rated  value  of  the  motor  for  highly 
successful  operation. 

The  most  widely  used  frequencies  for  alternating- 
current  circuits  (the  term  not  applying  to  direct-current 
circuits)  are  25  and  60  cycles  per  second.  Dudley 
classes  60  cycles  as  the  choice  for  general  all-round 
work,  the  advantages  of  25  cycles  applying  to  heavy 
slow-speed  motors,  a  variation  of  as  much  as  10  per 
cent,  in  frequency  not  greatly  impairing  the  motor 
operation. 

■"rransactlon.s  of  the  American  Institute  of  Electrical  Bngrineers, 
Vol.  XXXIV,.1915,  page  740. 

plied  to  the  motor  is  reduced  during  the  interval  of 
starting.  Too  large  a  current  at  the  starting  point 
of  such  motors  may  cause  an  excessive  voltage  drop 
in  the  supply  circuits  and  may  consequently  affect 

other  apparatus  on  the  same  circuits.  The  well-known 
"auto-starter"  is  used  in  such  cases  to  cut  down  the 
voltage  at  the  motor  terminals  just  at  starting  and 
then  to  raise  it  to  its  normal  value  a  little  after  the 
moment  of  starting. 

Auto-starters,  according  to  the  practice  of  one  motor 
manufacturer,  are  arranged  to  reduce  the  applied  voltage 
to  50,  65  or  85  per  cent,  of  the  full  line  voltage,  65 
per  cent,  being  the  usual  value  employed.  If  the  starting 
voltage  is  reduced  too  much  the  starting  torque  of 
the  motor  is  greatly  reduced.  Hence  a  good  rule  to 
follow  is  to  reduce  the  applied  voltage  low  enough  to 
keep  the  first  inrush  of  current  down  to  a  reasonably 
low  value,  but  to  have  the  voltage  high  enough  to 

insure  a  sufficient  starting  torque  for  the  load  require- 
ments on  the  motor. 

In  the  slip-ring  induction  motor  provision  is  made 
for  inserting  an  adjustable  resistance  in  the  circuit  of 
the  rotating  member.    This  is  inserted  at  starting  very 
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much  like  the  auxiliary  armature  resistance  used  for 
starting  an  ordinary  direct-current  motor.  By  its  use 
the  starting  current  may  be  kept  down  and  good  start- 

ing torque  is  provided.  As  the  motor  speeds  up,  this 
auxiliary  resistance  is  cut  out  of  the  circuit.  Some 
degree  of  speed  control  may  be  effected  by  means  of 
this  adjustable  resistance,  but  to  produce  a  change  of 
speed  by  inserting  resistance  in  the  rotating  member 
means  that  the  speed  change  is  increased  with  changes 
in  load,  and  in  this  respect  there  is  a  great  difference 

between  the  slip-ring  induction  motor  and  the  adjust- 
able-speed direct-current  motor. 

From  the  standpoint  of  keeping  down  excessive  peaks 
of   current   when   purchasing   power    from    a    central 
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FIG.  4.     APPLICATION  OF  A  VERTICAL  ALTERNATING- 
CURRENT  MOTOR  TO  A  LAYNE  &  BOWLER 
PUMP.     NOTE  THE  WIRING  ARRANGE- 

MENTS  TO   THE   RIGHT 

station  so  as  to  obtain  the  advantage  of  a  lower  rate 
for  power  than  otherwise,  the  foregoing  notes  on  how 
to  keep  down  the  current  at  starting  are  very  impor- 

tant. This  is  made  more  evident  by  a  consideration  of 
the  following  table  of  current  in  the  line  and  starting 
torque  in  percentage  of  the  normal  full-load  values 
for  various  values  of  voltage  applied  to  the  motor  in 
terms  of  normal,  from  which  it  will  be  seen  that  to 
apply  too  high  a  voltage,  that  is  a  value  not  sufficiently 
below  normal,  to  the  terminals  of  a  squirrel-cage 
induction  motor,  means  usually  a  very  excessive  current. 

This  table  also  brings  out  the  fact  that  too  great  a 
reduction  of  applied  voltage  may  mean  such  a  low 
starting  torque  as  to  prevent  the  motor  from  starting.' 

In  Fig.  2  a  good  idea  of  the  form  taken  by  well- 
arranged  shop  circuits  is  given.  In  the  upper  part  of 
the  illustration  conduit  wiring  for  lamps  may  be  seen, 

•This  table  Is  taken  from  the  "Handbook  for  Electrical  Engi- neers," John  Wiley  &  Sons,  Inc.,  page  1008. 

and  below  in  the  foreground  the  neat  appearance  of 
concealed  conduit  power  circuits  is  evident. 

Fig.  3  gives  some  idea  of  the  motor  applications 
from  direct-current  circuits  in  a  small  shop  space.  In 
this  view  may  be  found  a  motor-driven  planing  machine 
and  lathe,  two  motor-driven  pipe-threading  machines, 
a  motor-driven  drilling  machine  and  a  motor-driven 
sawing  machine 
TABLE  OF  CURRENT  USED  IN  .STARTING  SQUIRREL  CAGE 

MOTORS  IN  TERMS  OF  FULL  LOAD  TORQUE  AND 
NORMAL  VOLTAGE  PERCENTAGES 

Voltages  on  Motor, 
in  Percentagre 

33 

50 

66 

,     100 

Current  in  Line. 
In  Percentage 

75 
176 

300 
700 

Starting  Torque, 
in  Percentage 

22 
50 

88 

200 

Fig.  4  shows  an  interesting  application  of  a  vertical 

alternating-current  motor  for  driving  a  pump.  Atten- 
tion is  directed  to  the  main  switch  at  the  upper  right- 

hand  part  of  the  illustration  and  the  starting  device 
at  the  lower  right-hand  corner. 

Mention  should  be  made  that  the  electric  circuits 
between  the  shop  power  house  and  the  motors  take  the 
place  of  just  that  much  line  shafting.  The  successful 
operation  of  the  lamps  and  motors  supplied  from  such 
circuits  depends  to  a  large  extent  on  the  excellence  with 
which  the  distribution  system  is  planned.  The 
obscurity  of  an  electric  circuit  after  its  installation 
tends  to  its  neglect  as  changes  occur  in  the  shop  and 
the  original  loads  on  the  circuits  become  modified.  As 
a  suggestion,  therefore,  a  fairly  close  record  should  be 
kept  of  all  the  shop  circuits  and  of  the  loading  on 
each  as  well  as  the  changes  of  load  as  motors  are 
shifted  from  place  to  place  to  accommodate  changes 
in  the  routing  of  materials  and  consequent  rearrange- 

ments of  machine  tools  and  other  machinery. 

Chuck  for  Holding  Piston  Rings 
By  a.  p.  M.  Wilking 

A  simple  and  effective  form  of  chuck  for  holding 

piston  rings  for  grinding  or  other  machining  opera- 
tions on  the  edges  is  shown  in  the  drawing  herewith. 

CHUCK  FOR  HOLDING  PISTON  RINGS 

compete  with  a  mag- substitute  when   the 
It  is  not  of  course  expected  to 
netic  chuck  but  to  be  used  as  a 
latter  is  not  available. 

The  construction  is  adequately  shown  by  the  drawing. 
The  seat  A  for  the  ring  should  be  recessed  to  a  diameter 
slightly  larger  than  the  inside  diameter  of  the  ring 
to  facilitate  removal  of  the  latter,  and  the  clamp  B 
should  be  spring  tempered  to  insure  its  releasing  the 
work  when  the  pressure  of  the  nut  is  removed. 
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IX.    Oxygen  and  Hydrogen  by  the 
Electrolytic  Method 

Without  oxygen,  gas-torch  welding  or  cutting 
would  be  impossible.  The  electrolytic  process  not 
only  produces  oxygen  of  great  purity,  but  also 
produces  hydrogen  which  is  valuable  for  numer- 

ous purposes.  This  article  shows  how  both 
oxygen  and  hydrogen  may  be  obtained  in  com- 

mercial quantities  from  water  by  the  use  of  very 
simple  apparatus. 

THE  electrolytic  process  for  the  production  of 
oxygen  is  more  adapted  to  private  installations 

than  the  liquid-air  process.  An  electrolytic  in- 
stallation is  flexible,  and  may  be  expanded  so  as  to 

produce  any  commercial  quantity  of  gas  desired  with 
very  little  attention.  One  big  advantage  of  this  process 
is  that  hydrogen  is  produced  at  the  same  time  as  the 
oxygen,  and  in  many  cases  this  hydrogen  can  be  used 
to  advantage  for  welding,  cutting,  or  other  purposes. 

As  a  rule,  oxy-hydrogen  for  welding  is  less  desirable 
than  oxy-acetylene,  but  for  some  purposes,  especially 
when  there  is  an  abundance  of  hydrogen  available,  it 
is  very  satisfactory.  The  heat  produced  by  the  oxy- 
hydrogen  flame  (about  3632  deg.  F.)  is  considerably 
less  than  that  of  the  oxy-acetylene  flame  (about  6300 
deg.  F.),  consequently  it  is  commonly  employed  for 
welding  thin  metals,  lead  burning  or  other  work  within 
its  heat  range.  As  a  general  rule,  oxy-hydrogen  is 
good  for  welding  16-gage  steel,  or  thinner,  but  should 
not  be  used  on  steel  over  1  in.  thick.  As  hydrogen 
contains  no  carbon,  the  weld  is  softer  than  with  acety- 

lene.   Cast  iron  up  to  3  in.  in  thickness  may  be  suc- 

'For  the  author'.^  forthcoming  book,  "Modern  Welding  and 
Cutting."     All   rights   reserved. 

cessfully  welded,  as  may  also  aluminum  crankcases  or 
alloyed  metals.  For  cutting,  however,  oxy-hydrogen  has 
a  wide  field,  especially  for  heavy  work. 

General  Principles  op  the  Electrolytic  Method 

In  an  elementary  form,  decomposition  of  water  may 
be  effected  by  passing  an  electrical  current  between  two 
metallic  poles,  or  electrodes,  immersed  in  water.  By 
the  admixture  of  acid  or  alkali,  form.ing  an  electrolyte, 
the  resistance  of  the  water  is  lowered  to  allow  a  large 
current  of  electricity  to  pass,  proportionately  raising 
gas  production.  Simultaneously  with  the  passage  of 
current,  decomposition  of  water  into  its  components, 
oxygen  and  hydrogen,  begins.  Oxygen,  exhibiting 
positive  electrical  properties,  is  formed  on  the  positive 

pole  or  "anode" ;  double  quantity  of  hydrogen  is  formed 
at  the  same  time  on  the  negative  pole  or  "cathode." 
The  gases  are  immediately  available,  and  r>y  interposi- 

tion of  a  suitable  diaphragm  between  the  poles,  are 
kept  separate  and  led  to  their  proper  receivers. 

The  rapidity  of  decomposition,  and  consequently  the 
amount  of  gases  evolved  being  in  direct  measure  of 

the  electrical  current  passing,  there  is  afforded  con- 
venient and  economical  means  of  producing  commercial 

oxygen  and  hydrogen.  The  electrolytic  solution  in- 
creases in  density  as  the  action  continues.  The  volume 

of  water  dissociated  is  therefore  replaced  at  regular 
intervals. 

Complete  separation  of  the  gases  is  desirable  in  order 
to  insure  their  availability  at  high  purity.  This  in- 

volves the  use  of  a  diaphragm,  which,  immersed  in  the 
solution,  will  allow  passage  of  current  between  the  poles 
and  at  the  same  time  prevent  mixing  of  gases. 

The  production  of  oxygen  and  hydrogen  being  in 
respect  to  the  amount  of  current  passing,  it  is  apparent 
that  the  voltage  required  to  send  the  specified  amount 
of  electricity  through  the  electrolyzer  is  a  measure  of 
the  efficiency  of  the  apparatus,  since,  if  the  kilowatt- 
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hour  consumption  is  known,  the  gas  production  may  be 

compared  with  it.  Thus,  there  has  been  evolved  the  com- 
monly accepted  performance  rating  of  any  electrolyzer 

given  in  terms  of  cubic  feet  of  gas  produced  per 
kilowatt-hour  operation. 

The    production    of    pure    gases    is    very    important. 

In  the  earlier  types  of  water  electrolyzers  the  require- 

PIG.  88.  DETAILS  OF  THE  DAVIS  ELECTROLYZER  CELL 

ments  for  producing  gases  of  high  purity  were  not 
understood,  with  the  result  that  means  of  purification 
of  the  gases  after  generation  were  necessary.  Devices 
of  this  character  have  been  found  expensive  to  main- 

tain and  inefficient  in  action.  Modern  designs  of  elec- 
trolyzers are  capable  of  delivering  oxygen  of  about  99 

per  cent.,  and  hydrogen  of  equal  or  greater  purity,  so 
that  the  need  for  external  purifying  means  no  longer 
exists. 

On  delivery  from  the  electrolyzers  the  gases  are 
conducted  separately  to  a  pressure  regulating  device 

w'^ich  imposes  equal  pressures  on  both  oxygen  and 
hydrogen,  thus  equalizing  the  pressures  on  each  side 
of  the  separating  diaphragm.  The  gases  are  then 
passed  to  their  respective  gas  holders,  in  which  they  are 
collected  and  stored  at  a  few  ounces  pressure.  Upon 
the  nature  of  service  of  the  gases  will  depend  the  size 
of  the  gas  holders,  and  the  method  of  compressor  con- 
trol. 

If  it  is  desired  to  compress  the  gases  into  cylinders 
for  shipment,  as  in  the  case  of  a  commercial  plant,  large 
gas  holders  are  employed  having  capacity  for,  at  least, 
a  continuous  day's  run  of  the  electrolyzers.  High- pressure  compressors  draw  from  these  holders  and 
discharge  to  a  manifold  to  which  the  portable  cylinders 

are  connected.  The  pressure  carried  in  the  cylinders 
is  usually  1600  to  1800  lb.  per  sq.in.  Cylinders  of  100 
and  200  cu.ft.  capacity  will  weigh  about  85  and  150  lb. 
respectively. 

There  are  many  oxy-hydrogen  producing  equipments 
installed  in  industrial  establishments,  the  gases  being 
utilized  in  various  portions  of  the  works.  In  the  Davis- 
Bournonvillc  installations,  gas  holders  of  moderate  size 
are  employed,  their  rise  and  fall  starting  and  stopping 
the  compressor  motors  through  automatic  electricaf 
control  devices. 

The  gases  may  be  stored  in  stationary  pressure  tanks 
to  a  moderate  amount,  these  being  fitted  with  automatic 
regulators,  so  that  when  they  are  filled  to  capacity,  the 
entire  plant  will  be  shut  down.  The  gases  are  piped, 
where  desired,  through  pressure  lines,  thus  avoiding 
the  replacement  of  empty  cylinders.  This  method  of 
installation  is  particularly  desirable  for  continuous 
welding   and   cutting    operations,    either    by   hand    or 

PIG.  89. CELL  MADE  BY  THE  INTERNATIONAL 
OXYG'EN    CO. 

mechanical  means.  Provision  may  also  be  made  for 

charging  portable  cylinders  for  use  in  operations  car- 
ried on  at  isolated  points. 

Through  the  automatic  control  mentioned,  the  flexi- 
bility of  an  oxy-hydrogen  generating  and  compressing 

equipment  may  be  appreciated.  The  required  amount 
of  attendance  being  small,  and  needed  only  at  regular 
intervals,  continuous  24-hour  operation  of  the  equip- 

ment or  intermittent  service,  if  desired,  is  quite  feasible 
and  practicable.    If  maximum  production  is  not  desired. 
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reducing  the  current  passing  through  the  electrolyzers 
will  proportionately  lower  the  volume  of  gas  that  is 
being  generated. 

Details  of  the  Davis  Electrolyzer  Cell 

For  various  reasons,  electrolytic  installations  are 
made  up  of  small  units  or  cells,  which  may  be  combined 
in  such  a  way  as  to  produce  any  required  amount  of 
gas.  Details  of  an  electrolyzer  cell  are  shown  in  Fig. 
88.  This  type  of  cell  is  made  by  the  Davis-Bournonville 
Co.,  Jersey  City,  N.  J.  The  type  illustrated  provides 
current  conducting  areas  and  gas  generating  surfaces 
amply  proportioned  to  their  requirements.     There   is 
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sufficient  over-capacity  to  minimize  electrical  resistance 
and  afford  high  working  efficiency.  Long  life  of  the 
vital  parts  is  also  insured.  Research  has  shown  that  a 
nickel-iron-alkali  combination  of  elements  employed  for 
electrolytic  dissociation  of  water  is  a  very  efficient 
selection  from  an  electrical  input  and  gas  producing 
standpoint.  Parts  subject  to  deteriorating  action  of 
any  character  are  constructed  of  special  material  and 
protected  by  processes  especially  adapted  to  service 
requirements.  Care  has  been  exercised  in  the  design 
so  as  to  avoid  complication  of  electrical  and  mechanical 
connections  of  small  cross-section.  Thus  studs,  bolts, 
busbars  and  their  contacts  are  amply  large  for  all  pur- 
poses. 

These  electrolyzers  are  manufactured  in  two  sizes, 
operating  on  specified  currents  of  500  and  1000  amp. 
respectively.  The  dimensions  of  the  respective  cells  are 
54  and  61i  in.  high,  13i  and  15i  in.  thick  and  241 
and  36  in.  wide.  The  height  given  is  from  the  bottom 
of  the  cell  to  the  center  of  the  highest  horizontal  tube, 
through  which  the  hydrogen  passes  into  the  service  pipe. 

In  stating  the  production  of  gases  evolved  by  dis- 
sociation of  water  the  commonly  accepted  formula  em- 

ployed specifies  production  of  7.93  cu.ft.  of  oxygen 
With  double  quantity  of  hydrogen  per  kilo-ampere-hours 

at  normal  temperature  and  pressure.  The  normal  pro- 
duction of  Davis-Bournonville  electrolyzers  may  there- 

fore, according  to  their  booklet,  be  stated  as  follows: 
Hourly  Gas  Production 

Type  Normal  Aniperagre  Oxysen  Hydrogen 
B  500  .3.9B  cu.ft.  7.92   cu.ft. 

6  1000  7.92       "  15.84 
at  20   deg.   C.  and  760  mm.   barometer. 

The  closed-cell  type  of  construction  adopted  eliminates 
the  absorption  of  carbon  dioxide  (CO^)  by  the  solution 
exposed  to  the  atmosphere  in  the  open  type  of  elec- 

trolyzer, and  its  consequent  deteriorating  effect  upon 
the  electrolyte  and  purity  of  gases.  Electrical  current 
passing  through  the  electrolyzer  is  converted  almost 
entirely  into  chemical  energy  for  producing  oxygen  and 
hydrogen.  There  being  practically  no  action  on  the 
electrolyte  employed  as  a  conducting  medium  between 
the  poles  other  than  the  dissociation  of  water,  it  is 
evident  that  the  electrical  pressure  or  voltage  required 
to  send  the  specified  amount  of  electrical  energy  through 
the  apparatus  is  a  measure  of  its  efficiency. 

Referring  now  to  the  illustration,  it  should  be  kept 
in  mind  that  the  solution  used  is  water  with  certain 

FIG.   91.     A  GROUP  OF  I.  O.   C.  CELLS 

chemicals,  such  as  sodium  hydroxide  (caustic  soda)  or 
potassium  hydroxide  (caustic  potash),  added  to  increase 
the  conductivity.  The  reservoir  in  which  the  solution 
is  placed,  is  divided  by  a  metal  plate  A.  Anodes  B  are 
suspended  on  each  side  of  this  plate,  and  on  these  the 
oxygen  forms.  The  cell  itself  is  made  of  metal,  and  the 
walls  of  this,  as  well  as  the  sides  of  the  metal  plate  A, 
form  the  cathode  or  negative  pole  from  which  the 
hydrogen  gas  rises.  To  keep  the  oxygen  and  hydrogen 
separated,  asbestos  sacks  C  are  so  placed  as  to  surround 
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each  of  the  two  anodes.  The  oxygen  generated  passes 

up  through  the  hard  rubber  tubes  D  connected  to  the 

pipe  E.  The  hydrogen  passes  up  tube  F  into  pipe 
G.  The  current  to  the  anodes  is  conducted  through 

the  positive  busbar  assembly  H.  The  negative  busbar 

assembly,  shown  at  /,  is  attached  to  and  forms  part  of 
the  cast-iron  cover  of  the  cell  and  connects  with  the 

center  plate  and  the  tank  walls.     Valves  for  the  three 

FIG.   92.     SUGGESTED  LAYOUT  OF  A   50-CELL  PLANT 

gas  tubes  are  indicated  by  J.  As  the  current  passes 
through  the  cell  the  entire  solution  is  charged  and  this 
results  in  the  freeing  of  oxygen  at  the  anodes  and  hydro- 

gen at  the  cathodes.  Since  these  gases  have  no  tendency 
to  pass  off  anywhere  except  at  the  respective  terminals 
in  the  cell,  the  asbestos  curtain  effectively  keeps  them 
separated.  The  pressure  of  the  two  gases,  however, 
must  be  kept  the  same  or  the  one  having  the  higher 
pressure  will  be  forced  through  the  fabric  of  the  asbes- 

tos sacks  and  mix  with  the  other  gas.  This  is  taken 
care  of  by  having  the  gases  from  the  pipes  E  and  G 
pass  through  a  combined  flash-back  and  pressure  regu- 

lator. The  function  of  this  device  is  to  receive  the 
gases;  regulate  their  pressure  through  a  simple  water 
seal  which  equalizes  the  gas  pressures  insido  the  elec- 
trolyzer;  separate  and  return  to  the  cell  any  alkali 
carried  over;  provide  means  of  replacement  of  water  to 
the  cell;  b>T)ass  gases  to  the  air  if  the  delivery  lines 
become  obstructed,  and  to  prevent  admission  of  the 
flame  to  the  electrolyzer. 

The  replacement  of  distilled  water,  as  needed,  is 
made  through  the  reservoir  K,  which  combines  the 
replacement  function  with  that  of  a  hydraulic  governor 
automatically  adjusting  the  inner  level  of  the  solution. 
Under  operating  conditions,  the  usual  replacement  of 

distilled  water  amounts  to  approximately  one  gallon 
per  100  cu.ft.  of  oxygen  and  200  cu.ft.  of  hydrogen. 
This  replacement  and  the  ordinary  inspection  usually 

given  to  electrical  apparatus  is  practically  all  the  atten- 
tion required  for  a  battery  of  cells. 

The  International  Oxy-Hydrogen  Generator 

The  electrolytic  cell  shown  in  Fig.  89  and  in  fur- 
ther detail  in  Fig.  90,  is  made  by  the  International 

Oxygen  Co.,  New  York.  Each  cell  unit  requires  a  floor 
space  4  X  40  in.,  and  with  the  necessary  pipe  connections, 
a  head  room  of  about  6  ft.  These  cells  are  intended 
to  be  run  on  a  normal  amperage  of  600  and  a  voltage 
of  2.2  each,  using  a  caustic  soda  solution.  The  possible 
range  above  and  below  the  normal  amperage  is  consider- 

able, without  injury  to  the  cells.  An  equipment  of  their 
type  4-1000  cells  can  be  operated  with  good  economy 
over  a  current  range  of  less  than  200  up  to  1000  amp., 
representing  a  production  range  of  more  than  one  to 
five.  In  actual  figures  this  means  that  an  installation 
giving  600  cu.ft.  of  oxygen  and  1200  cu.ft.  of  hydrogen 

per  24  hours,  at  600  amp.,  can  by  varying  the  cur- 
rent and  without  any  alteration  in  the  plant,  be  made 

FIG.    93.      SUGGESTED  LAYOUT   OF  A   200-CELL  PLAXT 

to  deliver  from  less  than  200  cu.ft.  of  oxygen  and  400 

cu.ft.  of  hydrogen,  to  more  than  1000  cu.ft.  of  o.xygen 
and  2000  cu.ft.  of  hydrogen  per  24  hours.  Operating 
at  200  amp.,  the  power  consumption  per  unit  of  gas 

generated  is  16  per  cent,  less  than  the  normal  600- 
amp.  operation.  When  operating  at  1000  amp.,  the 
power  consumption  per  unit  of  gas  is  15  per  cent,  more 
than  at  600  amp. 
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Local  rates  will  largely  govern  the  number  of  cells 
required  for  a  given  output  of  the  gases.  Where  the 
cost  of  current  is  low,  the  plant  can  be  economically 
run  on  current  above  GOO  amp.,  the  increased  production 
per  hour  giving  the  required  amount  with  fewer  cells, 
since  the  lower  current  cost  justifies  the  slightly  lower 
electrical  efficiency.  Where  the  price  of  current  is  high, 
it  will  be  advantageous  to  use  current  less  than  600 
amp.,  thus  taking  advantage  of  the  higher  electrical 
efficiency,  but  more  cells  will  be  needed. 

In  general  principles,  this  make  of  cell  resembles 
the  one  previously  described,  though  different  in  form. 
By  referring  to  the  illustration,  it  will  be  seen  that 
a   cell    is   made   up   of   a   thin    rectangular-shaped    box 
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PIG.  94.     CROSS-SECTION  OF  THE  LEVIN  GENERATOR  CELL 

frame  to  the  sides  of  which  are  bolted  two  cast-iron 
plates  or  electrodes.  The  cavities  formed  between  the 
center  and  side  plates  are  divided  by  asbestos  fabric 
diaphragms,  forming  two  chambers.  The  asbestos 
diaphragms  are  clamped  directly  by  metal  and  are  not 
held  in  place  by  either  rubber  or  cement.  In  the  upper 
part  of  the  cast-iron  frame  are  reservoirs  for  the 
electrolyte,  from  which  it  is  fed  to  the  two  sides  of 
the  diaphragms.  There  are  also  two  gas  chambers  at 
the  top  of  the  frame,  which  serve  as  gas  traps  and  gas 
take-offs,  as  well  as  an  automatic  pressure-controlling 
device.  At  the  bottom  of  the  frame  are  communicating 
passages  which  permit  the  equalization  of  densities  in 
the  electrolyte.  The  cells  are  constructed  of  material 
which  make  them  practically  indestructible.  Each  cell 
is  provided  with  an  eye-bolt  to  facilitate  handling.  The 
electrodes  are  provided  with  a  large  number  of 
pyramidal  projections  which  greatly  increase  the  aroa 
of  contact  with  the  electrolyte  and  facilitate  the  re- 

lease of  the  gases  at  the  generating  surfaces.  At  600 
amp.  the  production  of  a  plant  per  24  hours  is  105  cu.ft. 
of  oxygen  and  210  cu.ft.  of  hydrogen  per  square  foot 
of  floor  space.  A  group  of  cells  is  shown  in  Fig.  91. 

Two  typical  plant  layouts  are  shovsm  in  Figs.  92  and 
93.  Fig.  92  is  a  layout  for  a  50-cell  plant,  with  a 
normal  capacity  of  5760  cu.ft.  of  oxygen  and  twice  as 
much  hydrogen.    This  plant  may  be  put  in  a  corner  of 

an  existing  building,  and  requires  a  space  22  x  24  ft. 
It  is  complete  with  all  accessories  except  gas  holders 
and  storage  tanks.  Fig.  93  is  a  separate  plant  of  200 

cells,  with  all  necessary  accessories — such  a  plant  as 
might  be  installed  for  public  service  in  cylinders  for 
gas  users.  Its  main  dimensions  are  53  x  79  ft.  and 
it  has  a  normal  capacity  of  23,040  cu.ft.  of  oxygen  and 
46,080  cu.ft.  of  hydrogen  per  24  hours. 

The  Levin  Type  of  Generator 

The  generator  made  by  the  Electrolytic  Oxy-Hydrogen 
Laboratories,  Inc.,  Dayton,  Ohio,  and  also  of  New  York, 
is  the  design  of  I.  H.  Levin,  after  whom  it  is  named. 

It  is  of  the  unit  tjTje,  and  is  made  up  of  a  few  stand- 
ardized parts  which  can  be  easily  assembled.  Details 

of  one  of  the  cells  are  shown  in  Fig.  94.  From  this 
it  will  be  seen  that  in  the  main  the  general  construction 
is  the  same  as  others  on  the  market.  One  noticeable 
difference  from  those  described,  however,  is  that  the 
electrodes  are  made  independent  of  the  casing,  being 
separated  from  and  securely  fixed  within  the  casing  by 
specially  designed  blocks  of  asbestos. 

Each  compartment  has  an  independent  water  feed 
which  also  serves  as  a  blow-off  device  to  vent  the  gases 
under  abnormal  conditions.  The  surfaces  of  both  the 
anode  and  cathode  are  plated  with  cobalt,  which  is  said 
to  lower  the  over-voltage  or  voltage  in  excess  of  what 
the  gas  electrodes  require.  The  cells  are  sent  out 
entirely  welded,  and  completely  and  rigidly  assembled, 
so  that  they  may  be  filled  with  electrolyte,  connected 
up,  and  put  into  service  immediately.  Each  cell  is 
6]  in.  thick,  25  in.  wide  and  30  in.  high,  and  weighs 
185  lb.  With  the  ground  supports,  porcelain  insulators 
and  the  piping  system  above,  the  total  height  is  4  ft. 
8  in.,  which  brings  all  the  parts  within  the  range  of 
normal  reach  and  vision.  Even  a  minimum  ai.sle  space 
of  30  in.  will  leave  ample  room  for  the  removal  or 
replacement  of  any  cell.  Each  cell  is  intended  to 
operate  at  a  normal  amperage  of  250,  requiring  a  little 

over  f*,,  kw.  per  hour.  A  battery  of  1000  cells  will 
occupy  a  srjace  4'  x  31  ft.  and  is  claimed  to  produce 
200  cu.ft.  of  oxygen  and  400  cu.ft.  of  hydrogen  per 
hour. 

Hand  Versus  Power  Feeds 
By  Harry  Senior 

On  page  356  of  the  American  Machinist  Arthur  W. 
Suiter  upholds  the  writer  of  a  previous  article  who  ad- 

vocated the  removal  of  power  feeds  from  surface  grind- 
ing machines.  He  also  charges  me  with  having  reviewed 

the  article  in  question  with  "thinly  veiled  sarcasm  with 
some  rather  irrelevant  remarks  thrown  in  for  good 

measure." 
I  had  not  intended  sarcasm,  veiled  or  otherwise,  in 

reference  to  the  removal  of  the  feeds.  That  is  a  matter 

of  itidividual  convenience.  If  a  foreman  chooses  to  re- 
move the  mechanism  so  that  no  one  can  use  power  feeds 

either  rightly  or  wrongly  it  is  strictly  his  funeral, 
though  it  does  seem  a  pity  to  put  a  useful  and  valuable 
accessory  out  of  business  simply  because  there  are  some 
jobs  that  can  be  handled  to  better  advantage  without  it. 

It  is  perfectly  easy  both  to  feed  and  to  traverse  a  grind- 
ing machine  by  hand  and  still  leave  the  automatic  fea- 
ture instantly  available. 

My  criticism  was  directed  against  the  implied  state- 
ment in  the  original  article   (page  901,  Vol.  49)   that 



738 AMERICAN     MACHINIST Vol.  50,  Nv>.  16 

the  feeds  and  power  traverse  (though -this  latter  was 
not  specifically  mentioned)  were  removed  because  the 
workmen  did  not  know  enough  to  use  them  properly. 

The  point  made  by  Mr.  Suiter  that  a  heavy  cut 
slowly  fed  across  the  work  is  not  good  practice  is  not 
to  be  questioned,  but  the  implication  that  this  condition 
is  the  fault  of  the  power  feed  and  table  drive  is  not 
warranted,  as  it  is  quite  as  easy  to  feed  rapidly  by 
power  as  by  hand  and  much  less  fatiguing.  On  the 
other  hand  the  depth  of  cut  is  quite  independent  of  the 
method  of  feeding  and  traversing.  If  the  operator  is 
going  to  do  it  wrong  anyway  he  can  accomplish  the 

latter  result  by  hand  as  well  as  by  power,  and  the  in- 
centive is  much  greater  (in  the  estimation  of  a  lazy 

or  incompetent  operator),  as  thereby  he  can  save  sev- 
eral miles  of  table  travel  in  course  of  a  year. 

I  do  not  dispute  the  statement  that  for  grinding 

light,  intricate  parts  hand  feed  (and  traverse)  is  de- 
sirable, but  I  contend  that  this  does  not  constitute  a 

reason  for  dismantling  the  automatic  feature  any  more 
than  the  fact  that  we  frequently  use  hand  tools  or  hand 
feeds  on  the  lathe  warrants  the  removal  of  the  feed 
works  from  the  latter.  And  when  a  foreman  deliberately 
imposes  an  entirely  unnecessary  hardship  upon  all  hands 
all  the  time  simply  because  a  part  of  his  force  for  a  part 
of  the  time  misuses  the  conveniences  provided  to  in- 

crease its  efficiency  there  is  something  wrong  with  the 
foreman. 

The  toolmaker  who  through  ignorance  wrongly  per- 
forms an  operation  so  simple  in  principle  as  surface 

grinding  is  not  yet  a  toolmaker,  and  a  foreman  who 
allows  a  toolmaker  to  do  the  same  wilfully  through  care- 

lessness or  laziness  is  not  a  foreman. 

I  will  advance  as  a  "single  legitimate  reason"  why 
power  feeds  and  traverse  should  not  be  removed  from 
grinding  machines  the  fact  that  on  jobs  of  any  size  the 
hand  operation  is  tedious  and  fatiguing,  resulting  in 

prompt  and  noticeable  depreciation  of  the  operator's 
sense  of  touch  and  consequent  ability  to  make  fine 

measurements.  It  also — perhaps  this  is  a  separate  rea- 

son— occupies  all  the  operator's  attention  and  both  of 
his  hands  all  the  time,  and  good  toolmakers  do  not  spend 
all  of  the  time  that  they  have  an  automatic  machine 
running  in  sucking  their  thumbs  and  cooling  their  heels. 

There  is  still  another  reason  against  the  proposition: 
Sandow  himself  could  not  maintain  over  long  periods 
the  absolute  unvarying  precision  of  movement  that  is 
characteristic  of  the  automatic  feature.  Short  and 
narrow  pieces  do  not  by  any  means  constitute  the  major 
portion  of  tool  work,  and  uniformity  of  feed  and 
traverse  is  quite  essential  to  good  results. 

Nothing  can  be  done  on  the  surface  grinding  machine 
stripped  of  its  automatic  movements  that  cannot  be 
performed  with  equal  advantage  (without  using  them) 
with  the  latter  in  their  proper  place;  nothing  can  be 
done  without  their  use  that  cannot  be  done  with  it  if 
desirable.  If  they  are  there  they  may  be  used  or  not 
at  the  discretion  of  the  operator  or  his  for'sman;  if 
they  are  not  there  they  obviously  cannot  be  used  no  mat- 

ter how  badly  they  are  needed.  We  might  as  well  dis- 
cuss the  abolishment  of  the  railroads  because  some 

fellows  get  too  fat  riding  around  in  Pullman  cars. 
Mr.  Suiter  suggests  that  omitting  the  automatic  fea- 

tures of  surface  grinding  machines  would  accomplish 
a  saving  in  cost  of  construction.     The  cost  of  such  a 

machine  is  slight  in  comparison  with  the  value  of  its 
product  and  even  a  very  minor  reduction  in  its  ef- 

ficiency would  soon  swamp  any  saving  in  this  direction, 
but  if  he  wants  them  I  think  they  may  be  obtained. 
I  do  not  know  who,  if  anybody,  makes  them  now,  bat 
I  have  seen,  operated  and  cursed  them  30  years  ago. 

Specifications  for  Shop  Oils 
By  M.  H.  Potter 

The  specifications  given  herewith  are  worthy  of  note 
from  the  standpoint  of  practical  use.  Many  shops  would 
do  well  to  specify  that  the  oils  which  they  purchase  come 
within  certain  limits.  Simple  tests  which  will  enable 
the  user  to  determine  as  to  whether  or  not  the  purchased 
oils  are  within  the  specifications  are  here  given. 

This  substitute  may  be  used  with  satisfactory  re- 
sults for  all  purposes  where  neatsfoot  oil  has  been  used. 

The  great  scarcity  of  neatsfoot  oil  has  made  it  quite 
diflScult  to  obtain  and  the  price  is  correspondingly  high. 

This  mixture  should  be  composed  of  50  per  cent, 
animal  oil,  the  balance  to  be  well-filtered  mineral  oil  of 
approximately  the  same  viscosity.  The  animal  oil  should 
be  a  good  grade  of  lard  or  neatsfoot  oil  and  should  have 
a  cold  test  not  higher  than  45  deg.  F.  which  test  may 
be  carried  out  in  the  following  manner : 

A  four-ounce  sample  bottle  is  half  filled  with  the  oil, 
a  thermometer  inserted  in  the  neck  of  the  bottle  with 
the  bulb  in  the  oil,  and  the  bottle  placed  in  a  freezing 

mixture.  It  is  allowed  to  remain  in  this  freezing  mix- 
ture for  one  hour  after  the  oil  has  solidified.  The  bot- 

tle is  then  removed  and  the  frozen  mass  of  oil  carefully 
worked  with  the  thermometer  until  the  oil  will  flow  from 
one  end  of  the  bottle  to  the  other,  the  reading  of  the 
thermometer  at  this  point  is  the  cold  test. 

It  is  also  important  that  the  animal  oil  should  not 
contain  more  than  4  per  cent,  of  acid.  The  viscosity  of 
the  mineral  oil  used  should  be  at  least  800  at  70  deg.  F. 
using  a  standard  viscosimeter.  The  mineral  oil  should 
have  a  cold  test  below  25  deg.  F.;  oils  having  a  lower 
cold  test  are  more  desirable.  The  flash  point  of  the 
mineral  oil  (under  open  cup  test)  should  not  be  less  than 
335  deg.  F. 

Lard  oil  should  be  free  from  all  other  oils  and  foreign 
matter  and  should  contain  less  than  3  per  cent.  acid.  It 

should  have  a  specific  gravity  of  0.916  to  0.920  at  a  tem- 
perature of  60  deg.  F.;  it  should  show  no  discoloration 

under  the  regular  laboratory  test,  and  when  heated 
should  be  free  from  offensive  odors. 

Good  grades  of  tempering  oils  will  pass  the  follow- 
ing prescribed  specifications  and  tests: 

Light  Tempering  Oil. — This  oil  should  be  free  from 
acid ;  the  flash  test  should  not  be  less  than  375  deg.  F. ; 
the  oil  should  not  congeal  when  cooled  in  a  vial  to  25 

deg.  F.;  and  should  show  a  viscosity  of  not  less  than 

130  at  100  deg.  F.,  under  the  standard  viscosimeter  test. 

Medium  Tempering  Oil. — Specifications  and  tests  are 

the  same  as  prescribed  above  with  the  following  varia- 
tions: The  flash  test  (open  cup)  should  not  be  less  than 

400  deg.  F.;  and  the  viscosity  should  show  270  at  100 

deg.  F.  under  the  standard  test. 
Heavy  Tempering  Oil. — Specifications  and  tests  are 

the  sam.e  as  prescribed  for  light  tempering  oils  with  the 
following  variations:  The  flash  test  (open  cup)  should 
not  be  less  than  o90  deg.  F. ;  the  viscosity  should  show 
170  to  190  at  212  deg.  F. ;  and  the  oil  should  not  congeal 

above  30  deg.  F.  when  cooled. 
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Hardness  Tests  of  Gun-Barrel  Steel 
By  WILLIAM  KENT  SHEPARD 

Assistant  Professor,  Sheffield  Scientific  Scliool,   Yale  University. 

Confirmation  of  previous  investigations  into  the 
relations  bettveen  tensile  and  hardness  tests  on 
steel  is  furnished  in  this  article.  The  results 
suggest  a  saving  in  the  time  required  for  mak- 

ing physical  tests  on  gun  barrels  which  might  ' 
well  be  useful  along  other  lines.  The  advantages 
of  physical  tests  made  on  the  actual  product 
without  resorting  to  the  use  of  separate  test 
specimens  are  obvious. 

THIS  paper  is  the  report  of  a  number  of  tests 
made  in  the  Mason  Laboratory  of  Mechanical 
Engineering  at  the  Sheffield  Scientific  School  of 

Yale  University  to  see  if  the  Brinell  and  scleroscope 
hardness  tests  on  a  certain  grade  of  gun-barrel  steel 
would  give  reliable  indications  of  the  physical  prop- 

erties of  the  steel  as  found  by  the  ordinary  tensile  test. 
Investigations  by  Robert  R.  Abbott  on  treated  and 

untreated  alloy  and  plain  steels  and  by  Shepard  and 
Porter  on  cold-rolled  steel  have  shown  that  an  approxi- 

mate straight-line  relation  exists  between  the  ultimate 
tensile  strength  and  the  Brinell  hardness  number  and 
the    ultimate    tensile    strength    and    the    scleroscope 

hardness  number.  The  steels  under  investigation  by 
the  above  authors  varied  greatly  in  ultimate  strength, 
due  to  varying  chemical  composition,  heat  treatments 
and  cold  working. 

It  was  believed  by  the  author  of  the  present  article 
that  with  specimens  of  steel  of  practically  the  same 
chemical  composition  and  differing  in  physical  prop- 

erties due  only  to  variations  in  the  heat  treatment  the 
hardness  tests  might  give  quite  satisfactory  indications 
of  these  physical  properties. 

A  large  number  of  tensile  tests  of  gun-barrel  steel 
were  being  made  during  the  winter  of  1917-18  at  the 
Mason  Laboratory  for  the  Marlin-Rockwell  Corporation 
of  New  Haven,  Conn.  This  steel,  which  was  being 
used  in  the  Marlin  aircraft  and  the  light  Browning 

rapid-fire  guns,  is  commonly  known  as  "smokeless- 
barrel  steel"  and  has  a  chemical  analysis  of  0.50  to 
0.60  per  cent,  carbon,  1.15  to  1.30  per  cent,  manganese, 
0.18  to  0.25  per  cent,  silicon,  0.08  per  cent,  (maximum) 
phosphorus  and  0.06  per  cent,  (maximum)  sulphur. 
The  physical  specifications  for  this  steel  were  110,00C 
ib.  per  square  inch  (minimum)  tensile  strength,  75,00C 
lb.  per  square  inch  (minimum)  yield  point,  40  per  cent, 
(minimum)  reduction  in  area  and  20  per  cent,  (mini- 

mum)  elongation  in  2  in.     The  opportunity  thus  pre- 
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740 AMERICAN     MACHINIST 
Vol.  50,  No.  16 

i'iwTirmnniiiiiiiiiiiinimiiiiHiiii  in  n"irfi^^BMBBBi^^B'i1lltTifraiir""*""""'-iii         "•nT'inmrnpnTrrriTii—minnnTriii  Tiiin?<»iTCTif7?fi<nTFrw,n....ii,i,Mj,;,ij,i,l„iai 

•ented  itself  to  make  Brinell  and  scleroscope  hardness 
tests  in  connection  with  the  tensile  tests  on  this  one 
grade  of  steel. 

A  flat  surface  was  ground  on  each  gun  barrel  and 
this  surface  smoothed  off  with  a  fine  file  and  emery 

cloth  to  remove  the  grinding-machine  marks.  A  smooth 
surface  was  of  course  very  necessary,  as  scratches  in- 

terfered with  the  rebound  of  the  scleroscope  hammer 
and  with  a  clear  definition  of  the  edge  of  the  Brinell 
indentation. 

The  scleroscope  hardness  tests  were  made  on  this 
surface  with  the  standard  universal  diamond-pointed 
hammer. 

The  Brinell  hardness  tests  were  then  made  on  this 

The  results  of  these  tests  are  given  in  the  table 
and  shovra  graphically  in  Figs.  1  and  2. 

Since  the  material  showed  cause  for  rejection  due 
to  the  yield  point  being  below  specifications  rather 
than  the  ultimate  strength  the  results  have  been  col- 

lected so  as  to  show  in  Fig.  1,  from  left  to  right, 
a  decreasing  yield  point.  Each  four  points  in  the 
same  vertical  line  show  for  the  same  specimen  the 
ultimate  strength,  yield  point,  Brinell  hardness  number 
for  instantaneous  load  and  the  scleroscope  hardness 
number.  Heavy  horizontal  lines  have  been  drawn  in 

'his  figure  at  110,000  lb.  per  square  inch  ultimate 
strength  (specifications).  75.000  lb.  per  square  inch 
(specifications),  255  Brinell  hardness  number   (Brinell 
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Specimen  Numbers 
PIG.  2.     PER  CENT.  REDUCTION  IN  AREA  AND  ELONGATION  IN  2-lN.  BRINELL  DIAMETER  AND  SCLEROSCOPE 

HARDNESS  NUMBER 

surface  with  a  10-mm.  (0.39-in.)  steel  ball  and  with 
both  an  instantaneous  and  30-sec.  load  of  3000  kg. 
(6615  lb.).  The  diameters  of  the  Brinell  indentations 

were  measured  with  a  Bausch  &  Lomb  microscope, 
which  contained  a  7-mm.  scale  graduated  in  tenths  of  a 
millimeter.     This  permitted  a  reading  of  the  diameter 

to  jQQ  of  a  millimeter  by   estimation.     The   hardness 
numbers  were  found  as  usual  by  dividing  the  load  of 
3000  kg.  by  the  spherical  area  of  the  impressions  in 
square  millimeters. 

The  tensile  tests  were  made  with  the  standard  0  505- 
in.  diameter  specimens  on  a  50,000-lb.  Riehle  universal 
testing  machine.  The  yield  point  was  found  by  the 
drop  of  the  beam. 

At  the  beginning  of  the  investigation  the  ends  of 
a  number  of  the  barrels,  test  specimens  of  which  had 
shown  results  that  failed  to  come  up  to  the  tensile 
specifications,  were  given  the  Brinell  and  scleroscope 
hardness  tests  as  above  described.  After  a  large 
number  of  these  hardness  tests  had  been  found  to 
indicate  quite  closely  the  results  of  the  tensile  tests 
a  number  of  the  ends  of  the  barrels,  test  specimens 
of  which  had  given  results  that  came  within  the  tensile 
specifications,  were  also  given  the  hardness  tests. 

diameter  3.80  mm.)  and  35  scleroscope  hardness 
number. 

In  Fig.  2  the  points  from  left  to  right  represent 
the  results  for  the  specimens  in  the  same  ordsr  as 
in  Fig.  1.  However,  in  this  figure  each  four  points 
in  the  same  vertical  line  give  for  the  same  specimen 
the  per  cent,  reduction  in  area,  per  cent,  elongation  in 
2  in.,  Brinell  diameter  for  instantaneous  load  and 
scleroscope  hardness  number.  Heavy  horizontal  lines 
have  been  drawn  in  this  figure  at  40  per  cent,  reduction 

in  area  (specifications),  20  per  cent,  elongation  (speci- 
fications) and  3.70-mm.  Brinell  diameter  (Brinell 

hardness  number  269). 

The  Brinell  hardness  numbers  or  diameters  for  30- 
sec.  loads  are  not  plotted  in  Figs.  1  or  2.  since  these 
results,  as  will  be  seen  in  the  table,  are  practically 
the  same  as  those  for  the  instantaneous  loads. 

It  is  seen  in  Fig.  1,  as  would  be  expected,  that  the 
Brinell  and  scleroscope  hardness  num.bers  decrease  with 
decreasing  ultimate  strength  and  yield  point,  and  that 
as  the  values  of  the  yield  point  begin  to  fall  below 
the  specifications  value  of  75,000  lb.  per  square  inch 
the  Brinell  hardness  number  comes  below  about  255 

(Brinell  diameter  3.80  mm.)  and  the  scleroscope  hard- 
ness number  below  about  35. 
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An  examination  of  Fig.  1  will  show  that  if  ultimate 

strength  specifications  had  been  115,000  instead  of  110,- 
000  lb.  per  square  inch  the  specimens  which  showed 
xailare  to  attain  yield-point  specifications  would  also 
fail  in  respect  to  this  ultimate  strength  specification. 

In  Fig.  2  the  Brinell  diameters  have  been  plotted 
instead  of  the  Brinell  hardness  numbers,  as  it  could 
be  anticipated  that  increasing  per  cent,  reduction  in 
area  and  increasing  per  cent,  elongation  would  be  fol- 

lowed by  increasing  diameter  of  the  Brinell  indenta- 
tion. 

It  can  be  seen  in  this  figure  that  for  the  specimens 
the  elongation  of  which  is  below  20  per  cent,  the  Brinell 
diameter  is  in  most  cases  below  3.70  mm.  (Brinell 
hardness  number  269). 
A  further  examination  of  Fig.  2  shows  that  the 

values  of  the  per  cent,  reduction  in  area  have  the 
same  trend  as  the  values  of  the  per  cent,  elongation 
and  that  a  specification  of  45  instead  of  40  for  the 

per  cent,  reduction  in  area  would  be  in  better  agree- 
ment with  the  20  per  cent,  elongation  specification. 

The  results  of  the  scleroscope  hardness  tests,  as 
plotted  in  Fig.  2,  fail  to  show  clearly  a  hardness 
number  above  which  the  percentage  elongation  for  the 

specimen  falls  regularly  below  the  20  per  cent,  elonga- 
tion. 

The  results  of  the  Brinell  hardness  tests  made  on 
the  steel  used  in  this  investigation  seem  to  show  that 
for  instantaneous  loads  a  Brinell  diameter  greater  than 
3.80  mm.  or  a  Brinell  hardness  number  less  than  255 

indicates  a  yield  point  for  the  steel  of  less  than  75,000 
lb.  per  square  inch,  and  for  instantaneous  loads  a 
Brinell  diameter  less  than  3.70  mm.  or  a  Brinell  hard- 

ness number  greater  than  269,  an  elongation  of  less 
than  20  per  cent,  in  2  in.  Therefore  for  instantaneous 
loads  a  Brinell  diameter  between  3.70  and  3.80  mm. 
or  a  Brinell  hardness  number  between  255  and  269  on 
a  barrel  made  from  this  grade  of  steel  indicates  that 

RESULTS  OF  TENSILE  AND  HARDNESS  TESTS 

RESULTS  OF  TENSILE  AND  HARDNEaS  TEST.S 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I  I 
12 

13 
14 
15 
16 

17 
18 

19 
20 
21 
22 

23 
24 
» 26 

27 
28 

29 
30 
31 
32 

Yield 
Point 
I.b.  pn 

Sq.lii. 
117,000 
115,000 
111,500 
111,000 
1  10,600 
110,000 
109,200 
109,150 
108,850 
107,050 
106,000 
105,800 
105,500 
105,500 
105,250 
105,000 
105,000 
104,950 
104,700 
103,550 
103,400 
101,850 
100,500 
100,100 
100,000 
99,950 
99,150 
98.900 
97.950 
98.000 
07.750 

97,000 

Ulti- 
mate 

StrenKth, 
I.b.  per 

.Sq.In. 
165,000 
162,250 
156,850 
153,000 
154,000 
155,150 
152,000 
151,200 
151,300 
144,550 
154,800 
145,000 
154,250 

148,000 
146,200 
152,250 
144,700 
146,550 
154.900 
153,750 
142,600 
154,900 
141,900 
150,550 
150,150 
142,350 
139,250 
142,100 
140,500 
146,200 
144,750 
144,200 

Per 
Cent. 

Reduc- tion in 
Area 
37  0 

37,0 
40  5 
30.8 

37.0 
43  5 
30  8 
49.0 
49  0 

37.0 43  2 

41  7 
43  5 
43  5 

43  5 

46  3 
34  0 

43  5 
40  5 
46  0 
43  5 

43,5 
43  5 

46  0 
43  5 
43  5 
43  5 
43  7 
43  5 
40  5 
46  0 
43  5 

Per 

Cent. 

Elon- gation in 
2  In. 

14  0 
14  0 
16  0 

13  0 
14  0 

15,5 
13  0 
18  0 

17  0 
16  0 
15  0 
16  0 
16  0 
16  0 
16  0 
15,5 
14  0 
17  0 15  0 

15  5 

17  0 16  0 
16  0 
17  0 
16  5 

17  0 
17  0 
16,5 

17  0 
17  5 
19  0 
16  5 

Sclero- 
scope 

Hard- 
ness 
No. 
49 
47 
42 

39 
46 
44 

43 
44 

41 
40 
44 
41 

46 
39 
40 
38 
38 

40 
,43 

41 

39 
42 
46 
42 
43 
35 
43 
37 
41 
42 
41 
36 

^-      Bri 

Diameter 

Inst.    30-Sec 
Load 

Load 

3  3.1 3  30 
3  40 

3  52 

3.36 
3  39 
3  42 

3  49 

nell      . Hardness  No 

Inst.  30-Sec. 
Load     Load 

3 
3 
3 
3. 
3 
3 

3, 

3 
3. 
3 
3 
3 
3 
3. 
3  42 
3  45 
3  51 3  62 

3  53 
3  65 
3  58 
3  60 
3  52 
3  70 

3.40 3  35 

3.42 3. -60 

3.38 
3  41 3  50 

3  50 

3  55  ■ 

3  60. 
3  49 
3.58 

3  40 3  52 
3  60 
3  40 

3  55 3  47 

338 
340 
321 

298 

330 

323 
317 304 
302 
286 

317 
302 302 

300 306 

293 
286 306 
321 302 

286 321 

317 
311 
300 282 
296 
277 

289 286 

298 

269 

321 
332 

317 
286 

325 
320 
302 
302 

293 
286 
304 

289 
298 
293 
298 

287 
279 

^0  7
 

3?i 
298, 2f6 

3.1 

293 

2<'8 

27? 

28*; 

269 
284 

78' 

298 

269 

No. 

33 

34 

35 

36 

37 

38 

39 
40 

41 

42 
43 
44 
45 
46 
47 
48 

49 

50 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 
61 
62 
63 
64 

65 

66 

67 

68 

69 

70 
71 

72 

73 

74 
75 
76 

77 
78 
79 
80 
81 
82 
83 
84 

85 

86 
87 

88 
89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 
101 
102 

103 
104 

105 
106 
107 
108 
109 
110 

111 
112 

113 

114 

Yield 
Point 
Lb.  per 

Sq.In. 96,000 
95,850 
95,000 
94,700 
94,250 
94,300 
93,650 
92,150 
91,400 
91,250 
90,400 
90,000 

88,900 88,700 

87,800 
86,250 
84,750 

84,400 
83,750 

83,050 
82,850 
82,700 
81,550 81,350 
80,650 

79,650 79,300 

78,550 78,300 
78,300 

77,200 
76,850 

76,350 
76,100 
75,750 

75,500 75,350 

75,000 
75,000 
74,900 
74,850 
74,550 

74.300 
74,300 
74,250 

74,250 74,200 

74,200 
74,150 
74,050 
74,000 
73,800 
73,800 
73,650 
73,650 
73,500 
73,500 
73,400 
73,400 
73,400 

73,350 
73,350 

73,200 
73,200 

73,000 73,000 

72,900 
72.900 

72,900 
72,850 
74,200 72,700 

72,600 72,050 
71,850 

■71,800 

71,750 71,450 
71,000 
70,700 

69,615 
69,550 

Per Per 

Ulti- 

Cent. Cent. 

Selero- 
mate 

Reduc- 

Elon- 

Bcope 
   Brinell  — Strength, 

tion 

gation 

Hard Diameter 
Hardness  No. Lb.  per 

Sq,fn. 

in in 

nesg 
Inst. 30-.See. 

Inat. 

30-Soc. 

Area 
2  In, 

No, 
Load 

Load 

Load 

Load 

144,800 43  5 19.0 40 3  58 

3  60 

289 

286 
140,400 

43  5 18  0 37 

3.70 

3.70 

269 269 

130,300 43  5 17  0 38 3.70 3  75 

269 

262 
139,800 43  5 17  0 

39 

3  65 3  65 277 

277 

132,700 43  5 
17  0 

40 

3  56 

3  58 

292 

289 

139,350 
49  0 

17  0 

43 3  43 
3  50 

315 

302 

140,300 
40  5 17  5 

36 

3.70 

3  71 
269 

268 
127,300 

43  5 

20  0 37 

3  80 
3  78 

255 

258 
130,750 49  0 20  5 39 3.72 3  72 266 266 
139,600 

49  0 18  0 39 
3.50 

3  55 302 293 
135,750 43  5 19  0 33 3.72 3  75 266 262 

134,500 46  0 
20  0 

34 3.82 
3.82 252 252 

132,700 49  0 

21  0 

36 
3.82 

3  83 252 251 
135,650 43.5 

19  0 

38 3  70 

3  72 

269 

266 

127,850 
54.5 

21  5 

39 

3.62 
3  62 

282 282 
129,050 43  5 

20  5 

40 3  61 3  65 284 

277 

129,400 54  5 22  0 

43 

3  52 3  55 298 293 

125,350 

54  5 22  0 

38 3.65 3  68 277 

272 

122,600 52  0 

23  0 

43 

3  67 

3  70 

274 

269 

123,500 52  0 21  0 38 

3  69 

3  71 271 268 
123,900 

54  5 23  0 

40 3  68 
3  70 

272 

269 

128,600 46  0 20  0 40 3.71 
3  73 

268 

265 

126,000 
46  0 21  0 

36 

3  75 3  79 

262 256 
125,950 49  0 

21  0 

33 3  80 

3  80 

255 255 

120,900 
54  5 

21  0 

33 3  73 3  78 265 258 

119,750 
54  5 24  0 38 

3  81 

3  81 

254 

254 
117,000 

54  5 
23  5 

37 3.78 3  80 258 255 

120,250 

54  5 

23  5 44 3.65 
3  70 

277 269 
121,150 54  5 23  0 36 

3  75 

3  76 262 

^61 

118,400 54  5 

24.0 

36 3  80 3  80 

255 

I55 
115,150 

54  5 25  0 

37 

3  82 

3  85 

252 

248 

116,400 
60  0 25  0 

37 

3  80 

3.80 255 255 
114,900 

54  5 25  0 

39 

3  80 3  77 

255 

259 

108,600 
64.5 27  0 

30 

4.03 4  03 225 225 

114,500 
60  0 23  5 36 3  84 

3  90 

249 

241 
114,000 

57  0 24  5 

40 
3.80 

3  80 255 255 

114,300 60  0 
25  5 

35 

3  92 3  90 

239 

241 

112,750 
57  0 25  0 34 

3  80 

3  82 

255 252 
112,350 60  0 

27  0 

35 3.90 3.92 

241 239 

112,750 60  0 26  0 

29 

4  15 
4,11 

212 

216 

116,950 

54  5 

23.0 

33 3  92 
3  90 

239 

241 

111,650 
60  0 

26  5 

33 
3  90 

3  92 

241 

239 

115,200 
60  0 25  0 33 3  86 

3,84 

247 249 
111,250 

60  0 

26  0 32 3  92 3  95 

239 235 
113,450 

60  0 

25  0 

36 3  78 

3  80 

258 

255 

111,600 
64  5 

27  0 32 
3  92 

3  92 

239 

239 
114,300 60  0 

25  0 

32 3  88 3  88 244 244 
106,100 

64  5 

27  0 34 4  00 4  00 228 228 
117.600 57  0 24  5 

30 

3  82 
3  82 

252 

252 

111,850 
60  0 26  0 28 

.4  07 
4  05 221 

223 

117,250 57  0 24  5 34 3  82 3  82 252 252 
114,500 

60  0 25  0 

31 3.93 
3  97 

237 

232 

113,600 
57  0 

23  5 

36 

3  81 3  89 

254 242 
113,500 60  0 24  0 34 3  80 

3  80 

255 255 
111,850 

64  5 25  0 

31 

3  97 
3  97 

232 

232 

116,150 
54.5 

23.0 

30 

3.90 

3  90 
241 241 

112.800 54  5 23  0 34 
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the  yield  point  is  above  75,000  lb.  per  square  inch  and 
at  the  same  time  the  elongation  is  greater  than  20 

per  cent,  in  2  in.  Consequently  the  results  come  with- 
in the  tensile-test  specifications  set  for  the  steel. 

It  is  evident  th^t  it  would  not  be  feasible  to  replace 
the  tensile  test  by  the  Brinell  hardness  test.  However, 
this  investigation  seems  to  show  that  a  very  fair 
indication  of  the  results  of  the  tensile  test  may  be 
anticipated  by  a  preliminary  Brinell  hardness  test. 

The  Brinell  hardness  test  has  the  advantage  that  it 
can  be  easily  and  quickly  made  and  does  not  harm  the 
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barrels  for  further  use.  A  Brinell  test  can  be  made  on 

every  barrel  and  the  results  will  indicate  the  barrels 

which  are  too  hard  or  too  soft  to  come  within  the  limits 
set  for  the  tensile  test. 

Brinell  tests  made  on  a  few  barrels  chosen  at  random 

from  a  certain  group  of  heat-treated  barrels  will  often 

show  the  necessity  of  a  further  heat  treatment  before 

submitting  any   of  them   to   the   tensile   test. 

Abstracts  of  Recent  Office  Orders  of 
General  Interest 

No.  605,  Mar.  25.  The  following  officers  are  desig- 
nated as  survey  officers  in  the  district  ordnance  offices : 

Maj.  R.  E.  Friend,  Boston  District  Office;  Capt.  A.  J. 

Hudson,  New  York  District  Office;  Capt.  J.  H.  Hersey, 

Rochester  District  Office;  Lieut.  Sol  Harrison,  Bridge- 
port  District  Office. 

No.  607,  Mar.  26.  The  following  officers  are  desig- 
nated as  survey  officers  in  the  district  ordnance  offices: 

Capt.  A.  E.  Miller,  Detroit  District  Office;  Capt.  John 
H.  Casey,  Cleveland  District  Office;  Second  Lieut.  C.  A. 
McMuUen,   St.  Louis  District  Office. 

No.  607,  Mar.  26.  First  Lieut.  H.  C.  Davis  is 
designated  survey  officer  for  the  claims  board  at  the 
Watervliet  Arsenal. 

No.  609,  Mar.  27.  James  W.  Lyons  is  appointed 
acting  ordnance  district  chief,  Chicago  District,  and 
temporarj'  chairman  of  the  Chicago  District  Claims 
Board  during  the  absence  of  E.  A.  Russell. 

(i^Anu 

First  Lieut.  Roy  S.  Bridge,  lately  discharged,  is  a 
graduate  of  Pratt  Institute.  He  has  been  on  duty  in 
Washington.  The  home  of  Lieutenant  Bridge  is  at  154 
South  St.,  Pittsfield,  Mass. 

»     »     * 

First  Lieut.  Walter  O'Brien,  of  Juneau,  Alaska,  who 
is  a  graduate  of  Massachusetts  Institute  of  Technology, 
was  discharged  on  his  return  from  abroad.  He  was 
formerly  manager  of  the  Sullivan  Machinery   Co.,  in 
Alaska. 

*  »     » 

Maj.  M.  M.  Hopkins,  a  graduate  of  George  Washing- 
ton University,  and  formerly  director  of  the  Engineer- 
ing Institute  of  Industrial  Research,  Washington,  D.  C, 

has  been  discharged.  His  home  address  is  at  Edge- 
moore,  Md. 

*  *     » 

Second  Lieut.  Walter  L.  Brady  has  been  discharged. 
He  is  a  graduate  of  St.  Louis  University  and  was 
previously  connected  with  the  St.  Louis  Frog  and 
Switch  Co.,  and  also  the  United  Railways  Co.,  both  of 
St.  Louis,  Mo. 

*  *     * 

Second  Lieut.  Pliny  A.  Porter,  Berlin,  Wis.,  who 
enlisted  in  March,  1918,  and  was  commissioned  in 
August,  1918,  has  been  discharged.  He  attended  Beloit 
College  and  was  afterward  employed  by  the  Fairbanks- 
Morse  Co.,  Beloit,  Wis. 

First  Lieut.  M.  F.  Roche,  who  is  a  graduate  of  the 
Pratt  Institute,  Brooklyn,  N.  Y.,  has  been  discharged. 
Previous  to  his  being  commissioned,  he  was  employed 
by  the  Barrett  Co.,  as  chemical  and  mechanical  engineer 
at  17  Battery   Place,   New  York. 

*  *     *  \ 

First  Lieut.  L.  A.  Weed,  who  was  commissioned  i» 
August,  1915,  has  been  di.scharged.  He  is  a  graduate 
of  Harvard  and  was  form.erly  employed  by  Browning 

&  Co.,  importers,  New  York.  Lieutenant  Weed's  home 
is  at  117  Berkley  Place,  Brooklyn,  N.  Y. *  *     » 

Capt.  Carl  A.  Strand,  who  was  commissioned  in 
November,  1917,  and  served  with  the  Production  Divi- 

sion, has  been  discharged.  Captain  Strand's  home  is 
at  Highland  Park,  Mich.,  and  before  entering  the  service 
he  was  president  of  C.  A.  Strand  Co.  of  that  city. 

*  ♦     * 

Second  Lieut.  Gilbert  Chandler,  Jr.,  has  left  the 
service.  He  is  a  graduate  of  Drexel  Institute  and 
entered  the  service  as  an  enlisted  man.  Lieutenant 

Chandler,  Jr.,  was  formerly  employed  by  the  Massa- 
chusetts Bonding  and  Insurance  Co.,  Saginaw,  Mich. *  *    « 

Capt.  Robert  E.  Briggs,  who  was  recently  discharged, 
was  commissioned  first  lieutenant  in  November,  1917. 
He  is  a  textile  engineer,  and  a  former  student  at  Wes- 
ieyan  University.  Captain  Briggs  has  been  on  duty 
in  the  Supply  and  Engineering  Divisions. *  *    * 

First  Lieut.  Alfred  H.  Lawson,  who  was  commissioned 
second  lieutenant  in  January,   1918,  and  has  been  on 
duty  in  the  Supply  Division,  has  returned  to  civil  life. 
He  is  a  graduate  of  Georgetown  University,  and  wa.s 
treasurer  of  the   District   Insurance   Co.,   Washington. 

»     *     » 

First  Lieut.  William  A.  Stoll,  who  enlisted  in  June, 
1917,  and  was  commissioned  second  lieutenant  in  April, 
1918,  has  been  discharged  at  Camp  MacArthur.  He 
entered  the  service  immediately  after  graduating  from 
the  University  of  Pennsylvania.     His  home  is  at  2535 
Cherokee  Parkway,  Louisville,  Ky. 

*  *     * 

Capt.  T.  E.  Raymond,  of  84  EUery  St.,  Cambridge, 
Mass.,  who  was  commissioned  first  lieutenant  in  April, 

1917,  is  a  graduate  of  Massachusetts  Institute  of  Tech- 
nology. Before  he  came  into  the  service  he  was  in- 
structor in  machine  design  at  Michigan  Institute  of Technology. 

*  *     * 

First  Lieut.  Ira  E.  Gillen,  of  Cleveland,  Ohio,  who 
was  commissioned  in  October,  1917,  and  went  overseas 
in  December,  the  same  year,  was  discharged  on  his 
return.  His  work  overseas  has  been  in  connection  with 
the  repair  of  ordnance  material.  Lieutenant  Gillen  is  a 
graduate  of  the  Culver  Military  Academy. 

*  «     * 

First  Lieut.  H.  A.  Estabrook,  whose  home  is  at  645 
Superior  Ave.,  Dayton,  Ohio,  has  been  discharged  after 
16  months'  service.  He  served  in  the  Engineering 
Division  in  Washington  and  was  overseas  for  nearly 
10  months.  Lieutenant  Estabrook  is  a  graduate  of 
Ohio  State  University  and  was  formerly  manager  of 
the  Whitehall  Paper  Mills,  Whitehall,  Md. 
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Manufacturing  a  Safety  Belt  Shifter 
By  ROBERT  MAWSON 

A  feiv  of  the  jigs  used  in  the  manufacture  of  a 
belt  shifter  are  here  shown.  While  these  jigs  are 
comparatively  simple  they  contain  some  features 
applicable  to  other  work. 

THE  tendency  now  as  never  before  is  to  provide 
safety  means  and  devices  for  various  operations 
in  the  machine  shop.  Belt  shifting  is  a  common 

operation  in  a  shop,  and  to  make  it  as  safe  as  possible 
a    safety    belt  . 
shifter  has  been 
developed  by  thd 
Ready  Tool  Co., 
Bridgeport, 
Conn.,  which  is 
known  as  the 

"Safety  First" 
belt  stick.  All 
are  familiar  with 
the  two  methods 

commonly  used  to  put  a  belt  on  a  pulley.  The  first  is  to 
put  it  on  by  hand  and  the  second  to  use  a  stick  at  the  end 
of  which  a  pin,  or  bolt,  is  attached.  Both  of  these 
methods  are  more  or  less  dangerous. 

A  safety  belt  shifter  attached  to  a  stick  ready  for 
service  is  shown  in  Fig.  1.  It  will  be  seen  that  the 
shifting  mechanism  consists  of  three  rollers,  one 
straight  and  two  tapered.  The  belt  is  pushed  by 
means  of  the  straight  roller,  and  owing  to  the  shape  of 
the  taper  rollers  the  tendency  is  for  the  belt  to  slide 
onto  the  pulley  as  the  shifter  slides  away.     Various 

shifter  parts  are 
shown  in  Fig.  2. 
A  is  a  base ;  B  a 

plate  casting  and 
C  and  D  are 

straight  and  tap- 
ered rollers.  At 

E,  F,  G  and  H 
are  shown  vari- 

ous stages  of  asr sembling. 

ft 
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Fig. I'lCS.    1    To    r,,      UKI.'l'-SHIFTER   PARTS  AND  JIGS 
omplote  .safety  belt  shifter.     Fig.   2 — Shifter  parts  and    stages  of  assembly.     Fig.  3 — Drilling  the  base.     Pig    4 — Drilling 

the  plate  casting.     Fig.  5 — Drilling  the  roller  studs 
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The  operation  of  drilling  the  base  is  shown  in  Fig.  3. 
The  rough  casting  is  located  in  a  contoured  recess  which 

is  approximately  the  shape  of  the  piece.  After  it  has 
been  pushed  into  this  recess,  the  operator  holds  the 
casting  and  drills  the  center  hole.  Castings  before 
and  after  drilling  are  shown  to  the  right  of  the  jig. 

The  jig  used  for  drilling  the  plate  casting  is  illus- 
trated in  Fig.  4.  The  piece  is  placed  on  a  pin  which 

fits  into  the  cored  hole,  the  hinged  cover  of  the  jig 
being  thrown  back  to  allow  for  this  operation.  The 
casting  is  located  by  two  adjusting  screws  like  A,  one 

riveting  the  studs  into  the  plate  casting,  and  is  shown 
in  Fig.  6.  The  studs  are  placed  in  bushings  A  resting 
on  the  turned  shoulders.  The  bar  B  is  then  placed 
through  the  drilled  holes  to  hold  the  posts  in  the  cor- 

rect alignment.  After  the  plate  has  been  placed  over 
the  turned  ends  of  the  posts,  as  shown,  the  ends  are 
riveted  until  they  are  held  firmly  in  position.  The 
studs  are  located  in  turn  under  the  spindle  of  the  Grant 
riveter  by  means  of  the  index  pin  C. 

The  plate   casting   is   next   riveted   to   the   base   as 
shown  in  Fig.  7.    The  two  posts  are  again  dropped  in- 

1  ̂^1 
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gg ̂̂ ^^^H     8 
FIGS   6  TO  9.     VARIOUS  RIVETING  JIGS 

P'S-   6 — Riveting  the  studs  Into  tlie  plate.     Fig.  7 — Rivet  ing  tlie  base  to  the  plate.     Fig.  8 — Riveting  on  the  rollers. 
Fig.  9 — Riveting  pin  for  center  roller 

against  each  boss  of  the  piece.  The  jig  cover  is  then 
dropped  down  and  two  holes  drilled  in  the  part.  The 
post,  or  studs,  on  which  the  tapered  rollers  fit  are 
made  from  hexagonal  steel,  the  first  operation  being 
turning  a  certain  distance  on  each  end. 

The  studs  are  drilled  as  shown  in  Fig.  5.  It  will 
be  noticed  from  the  two  studs  at  A  that  the  ends  are 
turned  so  as  to  form  a  shoulder.  The  stud  is  placed 
on  a  V-block  in  the  jig  with  the  turned  end  in  a  recess. 
The  stud  shoulder  is  then  forced  solidly  against  the 
end  of  the  jig  by  means  of  the  screw  B.  By  this 
means  the  distance  from  the  hole  drilled  to  the  shoulder 
is  always  the  same. 

When   assembling  the  parts   the   first   operation   is 

to  bushings  and  the  short  pin  rests  on  a  center  post 
as  shown.  It  will  be  noticed  that  the  side  posts  do 
not  rest  on  their  respective  shoulders.  This  insures 
the  two  parts  being  rigidly  fastened  together  before 
there  is  any  danger  of  the  shoulders  resting  against 
the  top  of  the  bushings. 

The  next  operation  is  riveting  the  ends  of  the  studs 
so  as  to  hold  on  the  tapered  rollers.  The  rollers  are 
placed  on  their  respective  studs  and  the  casting  placed 
on  the  fixture  as  shown  in  Fig.  8.  The  end  of  each 
stud  is  then  riveted  over  enough  to  prevent  the  rollers 
falling  off,  yet  free  enough  for  them  to  turn  as  desired. 

The  last  operation  is  riveting  the  pin  which  passes 
through  the  center  straight  roller.    The  roller  and  pin 
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are  placed  in  position  and  the  shifter  held  on  the 
fixture  as  shown  in  Fig.  9.  The  lower  end  of  the  pin 

,  rests  on  the  surface  of  the  fixture  at  A  so  as  to  provide 
firm  support  during  the  operation.  One  end  of  the  pin 
is  riveted  over,  then  the  shifter  turned  over  and  the 

other  end  riveted  until  the  pin  and  roller  are  secure 
between  the  side  posts.  The  roller  is,  however,  a  trifle 
shorter  than  the  distance  between  the  posts,  so  that  it 

will  turn  freely  on  the  pin.  The  device  is  now  com- 
pleted and  ready  to  attach  to  a  belt  pole. 

Keeping  Track  of  Production 
By  henry  a.  NOAR 

Manager,    EfBciency    Devices   Co.,    Detroit,    Mich. 

Almost  everybody  has  tried  his  hand  at  devising 
systems  for  keeping  track  of  jobs  or  men  or 
tools,  and  has  probably  felt  that  his  system  was 
a  pretty  good  one  until  its  wires  got  crossed 

with  those  of  somebody  else's  method.  The  de- 
vices described  here  are  designed  to  simplify 

this  problem  by  providing  uniform  methods 
throughout  the  plant  and  are  the  result  of  a 
combination  of  ideas  taken  from  all  over  the 
country. 

THERE  was  a  time  not  so  many  years  ago,  when 
the  sub,iects  of  planning  and  production,  routing 
and  dispatch  were  of  secondary  importance. 

When  plants  were  small  the  superintendent,  his  assist- 
ant, or  the  department  heads  could  generally  see  to 

it  that  the  different  parts  making  up  a  unit  came  to 
assembly  at  a  given  time.  With  the  growth  of  large 

plants,  this  personal  supervision  became  not  only  im- 
practicable but  an  utter  impossibility.  Where  a  plant 

employing  thousands  of  men  figures  on  production  of 

proper  number  of  men  to  work  up  the  material  and 
transportation  to  move  it.  If  equipment  of  any  kind 
is  being  sent  to  a  distant  point  to  be  erected,  it  is 
necessary  that  this  equipment  come  through  on  schedule 
so  as  to  reach  the  erecting  point  on  time.  Otherwise 
the  expense  of  an  idle  erecting  crew  will  soon  eat  up 
all  the  visible  profits. 

The  need  arises  for  some  system  to  keep  tab  on  both 
workmen  and  material  so  that  data  are  available  on 
short  notice  and  the  production  of  any  department 
can  be  kept  at  its  proper  percentage  of  output.  The 
use  of  devices  of  various  sorts  grew  with  the  plant. 
One  man  installed  a  system  of  pins  on  the  wall  on 
which  he  hung  tickets  and  kept  them  moving  on  the 
pins.  This  later  required  tickets  of  different  colors  to 

record  different  data.  *  Another  installed  pockets  of 
wood  or  metal  for  holding  the  .job  or  stock  tickets. 
Another  used  a  large  sheet  or  blotter  and  with  pencil 
and  eraser  kept  tab  on  his  department.  Each  selected 
what  seemed  best  for  his  own  needs  and  each  worked 
out  his  own  ideas.  Out  of  this  maze  of  different 
ideas  grew  the  demand  for  some  standard  line  of 
equipment  that  would  meet  the  pressing  call  of  the 
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FIG.  I.  BOARD  WITH  SPRING  CLIPS  IN  GROUPS  OF  THREE       FIG.    2.      CONTROL   BOARD   WITH    FELT-COVERED    STRIPS 

400  automobiles  per  day,  the  subject  of  keeping  all 
parts  moving  on  schedule  becomes  one  of  utmost  im- 

portance, for  if  one  department  drops  behind  in  its 
production,  it  means  a  jam  in  the  final  assembly  and 
the  piling  up  of  unfinished  units  waiting  for  the  slow 
part.  Such  a  condition  may  become  so  serious  as  to 
close  down  all  other  departments.  The  financial  prob- 

lem also  enters,  as  unfinished  units  piled  up  soon  tie 
up  the  working  capital  usually  needed  to  meet  the 
payroll  and   incoming   material   expenses. 

The  problem  then  is  to  keep  the  required  number 
of  parts  coming  on  schedule  so  that  the  product  of 
the  plant  flows  out  in  an  even  stream  with  just  the 

efficiency  and  production  engineers.  This  led  the  Effi- 
ciency Devices  Co.  of  Detroit  to  make  a  specialty  of 

building  devices  to  meet  this  need. 
One  of  the  earliest  appliances  was  the  spring  clip 

which  consisted  of  a  double-torsion  spring  attached  to 
metal  wings  swinging  on  pivots,  the  clips  being  on 
both  sides  of  the  wing,  or  on  one  side  only  to  be  attached 
permanently  to  the  wall.  While  standard  sizes  are 
usually  made  in  convenient  multiples,  there  is  no  limit 
to  the  size  or  arrangement  of  the  cards  or  the  size  of 
the  metal  wings,  except  that  of  safety  and  convenience 
of  handling.  The  greater  demand  for  special  group- 

ings has  been  for  groups  of  three;  for  jobs  unassigned 
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or  for  which  tools  and  drawings  are  not  ready;  jobs 
assigned  for  which  tools  and  drawings  are  ready; 
and  jobs  in  process,  Fig.  1. 

These  spring  clips  will  hold  a  bunch  of  cards  or 
slips  up  to  i  in.  thick  so  that  the  ordinary  assignments 
can  be  taken  care  of  and  the  ease  of  moving  and  re- 

placing tickets  makes  this  device  one  readily  adapted 
to  any  shop.  It  can  be  applied  as  well  to  handling 
bonus  tickets,  stock  cards,  material  records,  perpetual 
inventory,  shipping  orders  and  other  records  which 
must  be  kept  up  to  date  and  often  referred  to.  The 
same  clips  are  also  used  on  separate  card  carriers  or 
travelers,  which  can  be  attached  to  the  machine,  bench 
or  truck,  or  carried  by  the  workman. 

The  use  of  pocket  cases  much  like  those  built  by 
the  manufacturers  of  time  clocks  is  also  quite  general. 

FIGS.    3   AND   4.     CARD  HOLDERS 

Fig.   3 — Flexible  card  traveler  with  celluloid  face.     Fig.   4 — Steel 
card  traveler  for  bins,  boxes,  etc. 

An  installation  of  a  number  of  these  units  was  made 
in  a  plant  where  wall  space,  to  hang  the  required 
number  of  racks,  was  not  to  be  had.  To  overcome 
this  difficulty  the  racks  were  placed  back  to  back,  two 
units  thus  forming  a  wing  with  pockets  on  each  face. 
Five  of  these  wings  were  hung  in  pivot  brackets  against 
the  wall  spaced  6  in.  apart.  When  opened  full  to  either 
end  they  required  a  wall  space  of  7  ft.  and  when  closed 
against  the  wall  extended  out  only  15  in.  Each  rack 
was  2*  ft.  wide  and  the  10  of  them  if  placed  flat  would 
have  taken  25  ft.  of  wall  space.  By  this  method  of 
converting  them  into  swinging  wings  they  were  crowded 
into  a  space  of  only  7  ft. 

A  Control  Board  Device 

Another  device  is  a  control  board.  Fig.  2,  having 
a  number  of  felt-covered  strips  running  across  it  and 
fitting  close  together  so  that  the  spaces  between  them 
form  a  padded  slot.  Ticket  or  tab  holders  in  various 
sizes  are  made  with  the  upper  and  lower  edges  turned 
over  so  that  the  tickets  slip  under  these  edges.  A 
spur  is  welded  to  the  back  and  this  spur  inserted  and 
held  in  the  padded  slot.  The  tab  holder  with  the 
ticket  can  then  be  shifted  from  one  position  to  another 
as  required. 
A  similar  appliance  consists  of  a  board  of  cork- 

padded  insert  with  ribbons  on  spring  reels  at  the  left 
side.  As  progress  is  made  the  ribbons  are  drawn  across 
from  left  to  right  and  held  at  any  point  by  a  pin  in 

the  cork  insert.  The  ribbon  reels  are  self-releasvng' and  keep  the  ribbons  tight  on  the  surface  of  the  board. 
The  cork  insert  is  self-filling  so  that  the  con.stant 
pricking  with  pins  does  not  mar  the  surface.  The  top 
and  bottom  edges  of  the  frame  can  be  laid  off  to  scale 
or  by  numbers  so  that  the  ribbons  indicate  percentage 
of  production  or  quantity  to  date. 

Demand  for  Bulletin  or  Tally  Boards 

A  demand  has  also  arisen  for  bulletin  or  tally  boards. 
Plain  steel  wings  with  either  a  slate  or  japan  finish, 
and  soft  wood  wings  with  natural  wood  or  slate  finish 
or  covered  with  burlap,  can  be  made  in  different  sizes 
to  attach  permanently  to  the  wall  allowing  the  use 
of  one  side,  or  swung  on  pivot  brackets  with  or  without 
cabinets.    Where  data  or  instructions  are  changing  the 

FIG.  5.  COMBINATION  CONTROL  BOARD 

slate  finish  allows  the  use  of  chalk  tally,  while  if  writ- 
ten bulletins  or  instructions  are  to  be  posted  the  soft 

wings  permit  the  use  of  thumb  tacks.  Where  formulas 
or  prints  are  to  be  kept  readily  accessible  and  yet  of 
a  semi-private  nature  the  swinging  wings  can  be  in- 

closed in  a  cabinet  under  lock  and  key. 
One  of  the  problems  in  repair  work  or  work  of 

a  nature  where  special  instruction  cards  are  issued, 
is  to  keep  those  cards  clean  while  in  the  shop.  Han- 

dling by  the  workmen  whose  fingers  are  seldom 
spotless  soon  renders  the  instruction  cards  almost 
unintelligible  and  costly  errors  may  then  occur  through 
the  inability  to  read  the  card.  Card  travelers  for  cards, 
blueprints,  drawings  and  instruction  sheets  have  a 

transparent  celluloid  front  with  a  leatherette  or  cellu- 
loid back.  Fig.  3.  An  eyelet  at  the  top  allows  the 

traveler  to  be  hung  up  or  tied  to  the  job  under  way. 
The  same  idea  is  carried  in  a  wall-chart  holder,  which 
is  made  i  in.  deep  so  that  charts  or  reports  as  they 
accumulate  can  be  dropped  in,  the  last  one  in  front 
of  the  others  and  fully  visible. 

Another  question  often  arising  in  a  plant  is  where 
to  get  metal  tab,  ticket,  or  card  holders  for  stock  bins, 
shelvings,  tote  boxes  and  the  like,  and  several  styles 
have  been  designed  to  fit  these  requirements.  Fig.  4. 

A  number  of  interesting  combinations  have  recently 
been  worked  out  and  Fig.  5  shows  a  combination  of 
four  styles.  The  first  section  is  of  pockets  to  hold 
material  and  work  cards;  the  second  section  is  a  long 
tab  holder  to  hold  the  order  number  and  description; 
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the  third  section  is  of  cork  insert  on  which  different 
colored  pins  can  be  used  to  denote  different  data;  and 
the  last  section  has  movable  ribbons  on  the  cork  insert 
to  register  percentage  of  progress.  To  this  may  be 
added  a  section  of  movable  tab  holders  on  felt  pads 
to  denote  progress  of  different  elements  or  units 
entering  into  the  final  assembly. 

The  subject  of  routing,  planning  and  dispatch  for  the 
control  of  production  will  continue  to  grow  as  methods 
and  equipment  become  standardized  and  more  familiar 
to  those  who  can  use  them  to  good  advantage. 

A  Plea  for  Cooperation 
By  W.  O.  Adams 

A  man  came  to  me  not  long  ago  with  the  statement 
that  with  wages  as  he  believed  they  would  be  and 
peacetime  competition  again  in  full  swing,  hia  margin 
would  be  so  reduced  that  his  business  must  fall.  His 
story  developed  the  fact  that  he  had  previously  been 
able  to  get  his  labor  cheaply  and  had  counted  upon  this 
factor  almost  exclusively  to  enable  him  to  sell  his  goods 
at  a  fair  profit  against  competition.  Now  he  must  pay 
more  and  he  was  up  against  it. 

He  was  overlooking  several  factors.  He  believed 
that  the  money  paid  his  operatives  represented  the  true 
value  of  what  they  could  do  under  any  conditions.  If 
his  operatives  did  what  they  were  assigned  to  do  in 
the  making  of  his  goods  and  he  attended  to  disposing 
of  the  goods  at  a  profit,  he  had  little  interest  in  what 
happened  to  the  men  and  felt  that  they  had  no  rightful 
interest  in  what  he  did  with  his  business  or  the  goods 
that  he  paid  them  to  produce. 

Of  course  he  was  absolutely  wrong.  He  had  not 
reached  the  point  where  he  could  differentiate  between 
legal  ownership  and  cooperative  interest.  We  must 
have  legal  ownership  vested  in  some  definite  form  and 
in  this  sense  the  plant,  materials,  equipment  and  the 
type  of  brain  power  necessary  to  make  a  coordinated 
whole  was  his. 

Employees  Share  in  Cooperative  Interest 

But  his  employees  also  shared  in  the  cooperative 
interest  for  their  capital  of  time  and  ability  had 
entered  into  the  value  of  the  equipment  and  the  goods. 
The  operative  had  his  problems  to  solve  just  as  did 
the  employer  and  he  worked  them  out  in  a  very  simi- 

lar way.  In  other  words,  here  was  one  man  and  a 
group  of  men  actually  working  towards  the  same  end 
but  forced  by  a  misconception  of  their  particular  func- 

tions to  carry  on  blindly  without  mutual  understanding. 
It  developed  that  this  employer  had  much  to  learn 

as  to  efficiency  of  operations  and  economical  handling 
of  his  product.  It  had  become  necessary  for  him  to 
install  such  improvements  of  production  as  would  enable 
him  to  meet  competition  in  spite  of  a  higher  labor 
rate.  The  details  of  his  changes  in  methods  are  not 
important  for  they  apply  with  one  exception,  to  his 
particular  business  only.  But  that  one  exception  is 
of  the  highest  importance,  for  once  his  eyes  were 
opened  to  the  new  order  of  things,  he  began  at  the 
base  of  his  structure — with  the  human  element — with 
the  worker. 

One  seldom  meets  a  business  man  who  is  not  classed 
as  a  pretty  good  sort  of  fellow  when  off  duty  among  his 
social  acquaintances.  He  goes  fifty-fifty  with  them,  as 
he  must,  to  make  good.  His  employees  do  just  about 
the  same  among  their  friends.    They  live,  in  proportion 

to  their  means,  along  very  similar  lines  with  similar 
hopes,  emotions  and  sorrows.  But  in  far  too  many 
cases  the  passing  through  the  factory  door  throws  both 
employer  and  employee  into  that  atmosphere  mysteri- 

ously described  as  "business"  where  the  understand- 
ing and  friendship  of  the  outside  are  smothered  by  the 

attitude  of  worker  and  worked-for  on  the  inside. 
Your  operative  is  glad  to  be  called  a  worker  provided 

he  knows  what  he  is  working  for  and  feels  that  he  has 
a  vital  share  in  the  rewards  that  come  from  intelligent 
work.  He  appreciates  ability  of  supervision  and  re- 

spects just  authority. 
There  is  in  most  men  an  inborn  desire  to  be  loyal. 

But  loyalty  cannot  be  bought  by  wages.  It  is  the 
flower  of  its  surroundings.  We  all  know  many  men 
who  believe  that  system  and  efficiency  go  hand  in  hand. 
They  do  not  believe  it  unless  there  is  loyalty  as  a  base. 
There  lies  the  greatest  of  fundamentals  in  creating 
efficiency  and  for  meeting  the  conditions  of  the  future. 

The  old  "rough-neck"  methods  are  gone  but  their 
passing  does  not  mean  that  coddling  must  take  their 
place.  Strong  medicine  suits  strong  men  but  it  must 
be  the  right  kind  of  strong  medicine.  Draw  your  men ; 
do  not  drive  them ;  give  to  them  all  your  business  will 
stand  in  fairness  to  yourself  and  to  them  and  make 
them  feel  that  you  have  an  interest  in  them. 

Cutting  Threads  of  Unusual  Pitch 
By  Wm.  a.  Frank 

Upon  reading  the  article  by  Miles  C.  Smith  entitled 

"Cutting  Threads  of  Unusual  Pitch"  on  page  451  of  the 
American  Machinist,  I  was  reminded  of  an  attempt  to 
make  a  conical  worm  by  setting  the  mandrel  on  offset 
centers  and  threading.  The  result  was  an  absolute 
failure  and  the  condition  which  brought  about  this  re- 

sult is  present  in,  and  will  render  impractical,  the 
method  described  by  Mr.  Smith  for  turning  straight 
threads  with  the  taper  attachment  set  parallel  to  the 
center  line  of  the  work. 

By  this  method  the  headstock  center  becomes  a  uni- 
versal joint  and  the  faceplate  slot  or  driving  stud  is  the 

driving  pin  of  the  joint.  The  variation  in  angular 
velocity  of  the  driven  member  with  a  universal  joint  is 
well  known,  and  this  variation  of  angular  velocity  of 
the  work  relative  to  the  lathe  spindle  and  lead  screw  is 
the  cause  of  all  the  trouble,  for  the  lathe  carriage  and 
consequently  the  thread  tool  is  alternately  in  advance 
of  and  behind  its  true  pitch  position.  Of  course  this  is 
more  noticeable  in  cases  requiring  a  large  angle  be- 

tween the  center  line  of  the  lathe  spindle  and  the  center 
line  of  the  work,  but  the  difference  in  the  error  intro- 

duced is  one  of  degree,  no  matter  how  small  the  angle. 

This  method,  less  Mr.  Smith's  trigonometric  analysis, 
has  been  described  before,  but  I  do  not  believe  it  is 

used  by  those  whom  he  calls  "wide  awake." 
The  only  way  I  know  of  to  apply  this  method  is  to  fix 

a  fine-tooth  bevel  gear  to  the  faceplate  and  another  to 
the  work,  having  them  mesh  on  the  back  of  the  lathe 
and  thus  drive  the  work  with  the  same  relative  velocity 
as  the  spindle.  This  involves  however  more  trouble 
that  the  method  Mr.  Smith  rejects,  viz:  that  of  cut- 

ting special  gears  to  meet  the  requirement. 

If  Mr.  Smith  desires  a  "perfect  thread,"  I  should  ad- 
vise the  use  of  his  method  along  the  line  of  the  doctor's 

directions  for  the  use  of  cucumbers:  "Pare  them  very 
thick,  slice  them  very  thin,  soak  them  in  salt  for  six 

hours,  then  throw  them  in  the  garbage." 
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The  Modern  Foreman — His  Job 
By  M.  L.  LOWREY 

Much  has  been  said  of  the  duties  of  the  modem 
foreman,  and  it  is  apparent  that  diverse  vievs 
obtain  as  to  just  what  these  duties  comprise. 
The  very  diversity  of  conditions  under  which 
these  men  labor  would  however  seem  to  make  a 

comprehensive  definition  impractical.  Mr.  Low- 
rey  does  not  attempt  to  make  a  definite  statement; 
he  merely  tells  in  a  very  entertaining  manner 

ivhat  had  happened  "at  the  close  of  one  sad  day." 

THE  articles  on  the  modern  foreman  appearing  in 
recent  issues  of  the  American  Machinist  have 

greatly  interested  me.  They  apparently  have 
been  written  by  men  who  employ  foremen  in  large, 

well-conducted  shops  where  the  foremen  seem  to  have 
lost  their  identity.  I  want  to  tell  something  of  the  fore- 

man of  a  Western  contract 

shop,  what  his  duties  are, 
what  he  must  know  and 
what  the  worries  and  an- 

noyances are  to  which  he 
is  subjected. 

To  begin  he  must  be  an 
enthusiast  in  his  trade, 

ready  to  shoulder  responsi- 
bilities and  make  sacrifices 

for  love  of  the  game,  as  the 
little  extra  he  gets  does  not 
begin  to  compensate  him 
for  the  additional  burdens 
he  is  called  upon  to  assume. 

His  work  comprises  man- 
aging the  shop  and  the  pro- 

prietor, getting  out  the 
work  without  proper  tools, 
collecting  bills  and  keeping 
peace  with  the  men,  who 
are  continually  demanding 
more  pay  and  better  work- 

ing conditions;  in  this  he 

is  "between  the  devil  and 

the  deep  sea,"  for  the  pro- 
prietor is  as  continually  try- 

ing to  cut  down  expanses 
and  do  the  work  with  cheap- 

er help.  The  shop  of  which  I  write  was  a  small  jobbing 
shop  located  amid  the  mountain  scenery  of  a  far  Western 
mining  town.  Everything  was  fish  that  came  to  our 
net;  no  job  was  turned  away.  We  repaired  dental 

instruments  and  plows;  built  mining  machinery,  saw- 
mills and  Patent  Office  m.odels,  set  up  engines  and 

pumps;  and  once  we  turned  a  barber's  pole  and  cut 
spiral  lines  upon  it  to  guide  the  painter.  I  wonder  how 
many  machinists  know  whether  such  a  spiral  is  right 
or  left  hand?  I  did  not  until  the  question  came  up 
on  this  job. 

The  day  I  have  chosen  to  tell  about  was  on  the  whole 
no  worse  than  other  days,  as  while  there  might  have 

been  a  little  extra  trouble  in  some  ways  many  of  the 
regular  troubles  did  not  materialize.  No  one  asked  for 
more  pay,  nobody  was  sulky  or  impertinent,  and  the 
proprietor  was  at  home  sick  and  could  not  suggest  that 
I  use  more  boys  and  fewer  men  nor  tell  me  of  the 
wonderful  bargain  he  had  found  in  a  junk  yard  in  the 

way  of  a  planer  that  "with  a  little  fixing  up  would  be 
as  good  as  new."  Further  I  had  but  one  dispute  with 
a  customer  about  his  bills,  so  I  size  it  up  as  a  fair- average  day. 

Like  many  other  blue  Mondays  this  day  began  on 
Saturday  afternoon,  which  was  also  pay  day.  The  time 
was  midwinter  and  a  big  storm  was  brewing.  Our  big 
job  at  this  time  was  the  building  of  a  double  Corliss 

engine  with  16-in.  cylinders,  and  it  pushed  our  resources 
to  the  extreme  limit;  but  as  work  was  none  too  plenti- 

ful I  had  told  the  proprietor  we  could  handle  it,  although 
I  realized  that  it  would  take  lots  of  hard  study  on  my 

   part    to    design    ways    and means  for  doing  it  with  the 

equipment  at  my  disposal. 
We  needed  one  more  good 

lathe  hand,  so  when  on  this 
blustering  Saturday  after- 

noon a  man  applied  for 
work  and  in  answer  to  my 

question  told  me  that  he  had 

grown  up  in  the  Corliss- 
engine  business  and  had 
worked  in  some  of  the  best 

shops  in  the  Middle  West  I 
hired  him  and  told  him  to 
report  for  work  Monday morning. 

The  next  day  (Sunday), 

after  attending  to  the  57 
varieties  of  jobs  that  friend 
wife  always  saves  up  for 
me  to  do  on  Sunday,  I  went 

to  the  shop  and  put  in  sev- 
eral hours  checking  over 

drawings  to  detect  any  pos- 
sible errors  before  work 

was  started  on  the  engine. 

After  a  good  night's  sleep 
I  showed  up  at  the  shop  this 
eventful  Monday  morning, 

at  peace  with  all  the  world  and  feeling  fit  for  anything 
that  might  transpire.  It  scon  became  apparent  that  I 

had  need  of  all  my  faculties  and  to  be  an  extreme  op- 
timist besides. 

Two  men  who  were  most  needed,  being  on  repair 
work  promised  at  a  definite  time,  had  not  recovered 
from  their  pay-day  drunk  and  could  not  be  expected 
to  work  while  they  had  any  money  left.  Also  the  new 
man  did  not  seem  to  be  quite  so  familiar  with  his  work 
as  his  talk  led  me  to  believe.  However  as  the  forging 
for  the  crankshaft  was  already  centered  and  in  the 
lathe  I  started  him  on  it,  first  making  sure  that  he 
understood   the   drawing   and    thinking   that   he   could 
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do  little  harm  on  the  roughing  cuts  anyway,  especially 
as  I  would  be  there  to  watch  him. 

Putting  the  best  apprentice  boy  on  one  of  the  prom- 
ised jobs  I  went  to  work  on  the  other,  and  all  seemed 

well,  as  we  could  still  get  these  jobs  out  on  time  as 
agreed. 

Just  then  I  was  called  to  the  office  'phone,  there  being 
a  very  much  excited  man  at  the  other  end  of  the  line 
who  said  that  a  second-hand  pump  we  had  sold  him 

was  not  working;  the  mine  "  was  filling  with  water; 

come  quick." This  mine  was  about 
four  miles  away,  the  road 
hardly  more  than  a  trail, 
it  was  raining  hard  and 
blowing  a  gale,  our 
trouble  shooter  was  out 

on  a  job  and  the  pro- 
prietor sick,  so  there  was 

nothing  left  but  for  me 
to  go.  I  was  soon  on  the 
road  behind  a  pair  of 
sturdy  mountain  horses 
— there  are  some  roads 

here  that  even  a  Ford  fears  to  navigate — the  rain  had 
turned  to  snow  and  I  arrived  at  the  mine  chilled  through. 

This  mine  was  in  the  development  stage  and  had  no 
proper  cage  running  in  ways;  only  an  old  Cornish 
kibble,  or  iron  barrel,  swinging  loose  in  the  shaft.  I 
could  either  go  down  a  wet,  slippery  ladder  or  ride  in 
the  kibble.  I  chose  the  latter,  and  after  bumping  against 
the  sides  of  the  shaft  several  times,  arrived  at  the 
pump  station,  about  90  ft.  from  the  surface.  The 

pump  was  an  ordinary  duplex  of  a  well-known  make, 
and  as  usual  had  holes  drilled  and  tapped  on  both  sides 
for  both  steam  and  exhaust  pipes,  so  that  it  could  be 
piped  from  the  side  that  was  most  convenient,  and  it 
had  left  the  shop  with  a  plug  in  one  inlet  and  one 
exhaust  hole  as  is  the  usual  custom. 

One  Way  to  Pipe  a  Pump 

One  glance  showed  the  trouble.  They  had  taken  the 
plug  out  of  the  inlet  and  with  it  and  a  bushing  had 
plugged  the  other  exhaust  hole,  the  steam  now  going 
in  at  one  side  of  the  steam  chest  and  out  of  the  other. 
(This  is  absolute  fact.)  The  miners  said  the  piping 

was  done  to  the  superintendent's  orders.  As  no  exhaust 
pipe  nad  been  connected  the  steam  in  the  shaft  made 
it  very  much  like  a  Turkish  bath. 

I  put  the  plug  back  where  it  belonged  and  had  the 
pump  running  in  five  minutes,  and  returning  to  the 
surface  I  reported  to  the  superintendent.  He  was  very 
indignant,  saying  it  was  all  my  fault;  that  no  decent 
shop  would  have  sent  a  pump  out  without  a  drawing  of 
the  piping ;  that  he  would  give  us  no  more  work,  and  that 
he  surely  would  not  pay  for  my  trip  to  the  mine.  1  saw 
at  once  that  this  was  a  case  that  required  diplomacy, 
so  taking  a  seat  on  an  empty  powder  keg  and  lighting 
my  pipe  I  proceeded  to  apply  the  only  kind  of  diplomacy 
that  I  have  ever  known  to  be  of  use  when  dealing 
with  this  type  of  man. 

I  told  him  first  that  we  had  insisted  on  getting  cash 
for  the  pump  as  it  was  well  known  that  his  mine  was 

no  good — in  fact  it  was  a  wild-cat  mine;  second,  that 
we  did  not  want  to  work  for  such  a  man  as  he  proved 

to  be,  and  thiid,  I  had  noticed  that  the  mine  shaft  was 
not  timbered  to  comply  with  the  law,  and  that  I  thought 
it  my  duty  to  report  it  to  the  state  mine  inspectors. 

The  bluif  worked,  for  as  I  started  to  leave  in  a  great 
make-believe  rage  he  called  me  back,  asked  what  the 
bill  was,  and  handing  me  a  check  for  the  amount  re- 

quested me  to  say  nothing  about  the  shaft  as  he  would 
immediately  have  it  timbered  properly. 

More  Trouble 

Quite  proud  of  the  diplomatic  manner  in  which  the 
bill  had  been  collected  I  returned  to  the  shop  in  a  very 
contented  frame  of  mind,  thinking  the  worst  was 
over,  as  it  was  such  a  stormy  day  the  other  mines 
might  not  send  for  their  promised  jobs.  There  was 
however  another  jolt  waiting  for  me,  as  on  entering 
the  shop  I  saw  that  the  new  man  had  the  crankshaft 
blocked  up  and  the  tailstock  pulled  back.  He  had  not 
slacked  the  center  as  the  shaft  expanded  in  length 
from  the  heat  generated  by  the  cut,  and  as  a  result 
the  center  was  badly  cut.  This  was  apparent  at  a 

glance,  and  seeing  the  man  at  the  grindstone  I  ques- 
tioned him  and  found  that  he  had  ground  the  center 

nearly  smooth  on  the  emery  wheel  and  was  now  putting 
a  nice  finish  on  it  with  the  grindstone. 

Now  of  course  in  the  good  New  England  city  where  I 
learned  my  trade  it  was  generally  understood  that  no 
really  good  work  ever  had  been  or  ever  could  be  done 
west  of  the  Hudson  River.  Still  from  reading  the 
American  Machinist  I  had  been  led  to  believe  that  it 
was  not  considered  good  practice  in  the  best  shops 
even  in  the  Middle  West — where  this  man  claimed  to 
have  worked — to  finish  lathe  centers  on  the  grindstone. 
Also  the  man  was  drunk.  I  was  afterward  told  that 
as  soon  as  I  left  for  the  mine  he  had  sneaked  out  the 
back  way  and  got  a  big  bottle  of  booze. 

I  wonder  if  all  foremen  hate  drunken  men  and  the 
liquor  business  generally 

as  much  as  I  do!  Ordi- 
narily it  is  hard  for  me 

to  discharge  a  man  and 
I  never  do  it  without 

good  cause,  as  I  realize 

that  it  usually  means  suf- 
fering and  privation  for 

those  dependent  on  him 

for  support,  but  I  can 
truthfully  say  that  I 

gave  this  man  the  three-quarter  day's  time  that  was 
coming  to  him  with  pleasure. 

The  pleasure,  however,  was  not  mutual,  as  he  took  his 
discharge  with  very  bad  grace  and  wanted  to  fight,  I 

explained  that  I  could  not  possibly  spare  the  tim.e  to 

fight,  but  I  did  take  time  to  speed  up  his  departure  a 

little  by  applying  the  toe  of  my  boot  with  considerable 
emphasis  where  it  would  do  the  most  good,  to  the 

great  delight  of  our  apprentice  boys,  who  deeply  re- 
gretted that  there  was  no  one  there  to  film  the  scene. 

A  Few  Minor  Details 

Then  after  looking  the  shop  over,  straightening  out 
several  small  troubles,  starting  some  men  on  another 

urgent  repair  job  that  had  come  in  during  my  absence, 

having  the  usual  scrap  with  the  foundry  foreman  about 
the  blast  for  the  cupola  not  being  strong  enough,  and 



April   17,   1919 Don't  Wait — BUY  Equipment  Now 
751 

wasting  a  half  hour  in  the  office  convincing  a  customer 
that  his  bill  was  not  exorbitant,  I  resumed  operations 
on  the  promised  job,  which  by  working  like  a  good 
fellow  and  going  without  my  supper  I  v/as  enabled  to 
finish  at  11  p.m.,  just  as  the  truck  from  the  mine  drove 
up  for  it. 

The    storm   was    now   over   and    the    moon    shining 
brightly.  After  helping  load  the  job  on  the  truck  and 

wishing  the  driver  a  pleasant  trip  I  went  home  and  to 
bed,  and  while  listening  to  the  somewhat  incoherent 
remarks  of  a  very  sleepy  woman  about  a  man  that 

didn't  know  enough  to  work  at  his  trade  as  journeyman 
and  let  someone  else  do  the  worrying  I  dropped  into 
a  peaceful  sleep  to  awaken  in  the  morning  with  a  good 
appetite  and  ready  for  any  old  thing  the  fates  should 
see  fit  to  send  me. 

New  Opportunities  for  Machine-Tool  Builders 
By  L.  W.  ALWYN-SCHMIDT 

Any  outlet  for  our  supply  of  mach-ne  tools  is  of 
course  a  welcome  prospect  and  the  chances  of  dis- 

posing of  some  of  our  products  to  foreign  users 
look  bright.  At  the  same  time  there  will  be  calls 

for  machines  designed  to  fill  requirements  dif- 
ferent from  the  old  ones,  and  the  man  who  is 

ready  to  jump  in  with  new  machines  when  the 
avenues  of  trade  are  opened  will  reap  a  harvest. 

THE  principal  feature  of  machine-tool  construction 
during  the  war  was  the  rapid  increase  in  the  de- 

mand for  machines  capable  of  doing  heavy  work 
but  the  coming  of  peace  has  put  a  stop  to  this  demand 
and  the  machine-tool  makers  must  turn  their  production 
into  more  normal  channels.  A  good  deal  has  happened, 
however,  during  the  last  three  years,  and  peace  is  not 
going  to  cut  short  the  development  put  into  motion  by 
the  war.  To  replace  the  dead  and  to  assist  the  crippled 
to  return  to  earning  occupations  will  require  more  than 
ordinary  effort,  and  it  can  not  be  done  without  changing 
materially  the  aspects  of  our  industrial  production. 

Not  the  Only  Industrial  Problem 

But  this  is  not  the  only  industrial  problem  caused  by 
the  war.  By  accelerating  the  speed  of  the  economic 
machinery  of  the  world  the  parts  have  been  tested  more 
thoroughly  than  would  have  been  the  case  in  times  of 
peace,  and  some  of  them  have  broken  down  seriously. 
Defects  have  come  to  our  notice  which  we  had  not  ex- 

pected and  which  now  will  have  to  be  repaired.  But  at 

the  same  time  new  sources  of  power  have  been  discov- 
ered which  will  continue  to  be  at  our  call  and  will 

equalize  to  some  extent  the  losses  which  have  occurred 
in  other  directions. 

The  effect  of  all  this  on  the  machinery  industry  can 
hardly  be  overestimated.  Supplying  the  tools  for  all  in- 

dustrial operations,  it  naturally  must  feel  keenly  all 
that  moves  the  industries  which  are  its  customers.  As 
a  result  it  faces  a  series  of  problems,  technical  and 
economic,  upon  the  successful  solution  of  which  must 
depend  to  a  great  extent  the  smooth  readjustment  of 
the  world's  industrial  activities. 

The  outstanding  feature  of  this  new  development 
seems  to  be  the  exceptional  demand  for  raw  materials. 
During  the  war  this  demand  was  met  by  replacing  many 
standard  materials  with  substitutes,  and  by  opening 
new  sources  of  the  materials  already  in  use.  In  Ger- 

many it  became  necessary,  for  instance,  to  replace  the 
iron  bearings  which  in  turn  necessitated  changes  in 
brass-lined  bearings  in  most  machines  by  all  steel  or 
the  general  construction  of  individual  machine  parts. 

There  is,  however,  a  still  more  interesting  form  of  sub- 
stitution where  entirely  new  products  have  taken  the 

place  of  the  old  ones.  So  wooden  soles  have  been  sub- 
stituted for  leather  ones  in  many  European  countries. 

To  make  these  wooden  soles  special  machines  have 
been  designed  which  are  turning  out  great  quantities  of 
the  article.  Machines  also  had  to  be  built  to  weave  and 
spin  the  many  textile  substitutes  which  have  been  tried. 
Many  of  the  processes  used  during  the  war  will  no 
doubt  be  retained  in  the  future,  as  will  many  of  the 
new  materials.  Peace  will  give  a  better  opportunity  to 
develop  the  industrial  possibilities  of  these  articles,  and 
with  their  development  there  will  arise  a  demand  for 
machinery  suitable  for  their  production.  This  deman' 
will  have  to  be  studied  by  the  machine  industry  with  r. 
view  to  meet  it  when  it  arises  in  our  own  and  in  our 
foreign  markets. 

Nevit  Sources  of  Raw  Materials 

As  an  example  of  the  opening  of  new  sources  of  rav/ 
materials  in  addition  to  those  already  knowm  the  case 
of  manganese  may  serve.  Before  the  war  manganese 
came  principally  from  Asiatic  sources.  The  rapidly  in- 

creasing demand  made  necessary  the  exploitation  of  ad- 
ditional supplies  and  led  to  the  development  of  the  man- 
ganese mines  of  Brazil  which  until  then  had  been  of 

secondary  importance  only. 
In  our  own  country  great  progress  was  made  in  the 

treatment  and  production  of  low  grade  ores  of  all  kinds. 
Under  normal  conditions  we  would  hardly  have  at- 

tempted to  work  many  of  the  low  grade  deposits  because 
there  was  no  economic  necessity,  and  the  cost  of  work- 

ing them  was  too  high  for  ordinary  purposes.  Only  with 
the  failure  of  the  high-grade  ores  which  was  not  ex- 

pected to  occur  in  the  near  future  would  we  have  been 
compelled  to  use  the  lower  ores.  Now  we  have  been 
forced  to  do  it  many  years  earlier,  and  having  once  hz- 
gun  we  can  not  turn  back.  We  must  continue  working 
the  mines  after  operation  has  once  been  started,  and 
it  is  up  to  our  machinery  designers  to  construct  ma- 

chines which  will  work  so  cheaply  and  efficiently  as  to 
make  possible  the  exploitation  of  low-grade  ore  mines 
even  under  the  conditions  of  a  normal  peace  market 
with  lower  prices. 

International  competition  will  force  us  to  do  this  in 
our  country,  and  it  will  force  other  countries  to  do  like- 

wise. Our  machinery  designers,  therefore,  have  here 
a  program  for  their  enterprise  already  cut  out.  We 
must  have  machines  which  will  cheapen  production,  not 
only  to  be  used  in  mining  operations,  but  in  all  indus- 

trial lines. 

The  saving  of  labor  is  bound  to  play  a  considerable 
part  in  after-war  economics  for  it  is  obvious  that  our 
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industries  will  have  to  get  along  with  a  smaller  supply 

of  labor  than  in  pre-war  times.  Europe  has  lost  a  great 

part  of  its  man-power  and  is  not  likely  to  give  us  much 

assistance  in  this  respect,  even  if  no  special  labor  im- 

migration law  is  enacted.  We  are  confronted  by  the 

necessity  of  having  to  sustain  a  vastly  increased  de- 

mand for  industrial  materials  with  a  decreased  num- 

ber of  men.  Only  well  directed  application  of  ma- 

chinery can  help  us  over  this  serious  difficulty. 

Before  the  war  Europe  was  just  ready  to  make  the 

change  from  individual  production  to  machine  produc- 
tion on  a  large  scale,  but  foreign  industrial  experts  are 

of  the  opinion  that  the  war  has  arrested  this  movement 

and  directed  it  into  a  different  channel.  In  fact,  there 

will  be  more  artisan  establishments  in  Europe  after  the 

war  than  before  in  proportion  to  the  available  pro- 

ducers and  they  will  be  better  equipped.  The  explana- 
tion given  for  this  is  rather  simple.  The  great  number 

of  men  who  have  lost  in  productive  efficiency  owing  to 

the  loss  of  an  arm  or  leg  will  be  forced  to  use  machinery 

to  make  up  their  loss  and  to  increase  their  earning  ca- 
pacity, and  consequently  small  shops  fully  equipped  with 

labor-saving  machinery  will  be  found  everywhere.  With 

the  increase  of  machine  equipment,  naturally,  there  must 
also  be  an  increase  in  the  number  of  repairs,  and  small 
machine  shops  will  be  required  to  do  this  work. 

No  Interest  Shown  in  Building  Small 
Labor-Saving  Machinery 

The  American  machine-tool  industry  so  far  has  shown 
little  interest  in  the  building  of  small  labor-saving  ma- 

chinery. We  have  been  very  successful  in  the  design- 
ing and  constructing  of  labor-saving  tools  for  all  kinds 

of  artisan  production,  as  carpenter  tools,  lockmaker 
tools,  etc.  But  we  have  so  far  been  somewhat  behind 
in  designing  actual  machine  tools  for  the  small  repair 
shops.  The  European  machine  construction  shops  have 
not  been  much  more  alive  to  the  situation.  They  have 
the  advantage  of  having  always  built  a  great  number 
of  cheap  machine  tools  which  were  in  the  reach  of  the 
pocketbook  of  the  small  artisan  and  which  in  conse- 

quence found  their  way  into  this  kind  of  establishment. 

The  artisan  of  today,  however,  does  not  want  a  second- 
rate  machine  tool  but  desires  on  the  contrary  a  first-class 
tool  at  reasonable  cost.  In  former  years  we  have  had 
the  excuse  that  we  were  not  equipped  for  the  construc- 

tion of  machine  tools  of  which  a  small  number  only  was 
required.  The  conditions  seem  to  be  changed  now  as 
a  large  demand  exists  for  these  tools.  For  one  small  re- 

pair shop  existing  four  years  ago,  two  or  three  may  be 
found  in  a  few  years  in  Europe,  and  each  of  these 
shops  will  be  a  purchaser  of  this  class  of  tools,  pro- 

vided somebody  will  always  produce  them  at  a  cost 
which  makes  their  employment  possible  in  a  small  shop. 

The  sale  of  these  machines  will  not  be  confined  to 
Europe  only.  We  have  already  a  demand  for  these  tools 
in  our  own  market  large  enough  to  make  it  worth  while 
for  any  manufacturer  to  develop  it.  The  South  Amer- 

ican market  has  vastly  increased  owing  to  the  growth 
of  a  general  industrial  activity  in  countries  which  in 

pre-war  times  were  only  indifferent  customers  for 
American  machine  tools.  Our  machine  construction 
shops  have  many  orders  from  this  quarter  for  minor 
industrial  machinery  of  all  kinds,  shoe  machinery,  tex- 

t'le  machinery,  button-making  machines,  and  many others  having  recently  been  shipped  in  fair  quantities. 
The   installation   of  these   machines   and   their   future 

maintenance  will  bring  in  turn  a  demand  for  a  larger 
number  of  repair  and  engineering  shops  similar  to  that 
in  Europe  and  the  United  States.  Formerly  these  shops 
bought  the  cheaper  English,  German,  or  Dutch  machine 
tools  and  they  also  offered  a  very  receptive  market  for 
European  second-hand  machine  tools.  If  we  can  give 
them  a  new  American  machine  tool  having  all  the 

advantages  of  a  high-class  tool  combined  with  that  of 
a  lower  price,  we  certainly  should  find  tham  very  ap- 

preciative of  our  offer.  Greece,  Turkey  and  the  Balkan 
countries  are  all  just  entering  a  state  of  industrial 
development  where  the  existence  of  a  well-equipped 

machine-repair  industry  becomes  estential.  We  shou'.d 
therefore  be  prepared  to  attend  to  their  wants.  A  very 
distinct  demand  for  small  machine  tools  suitable  for 
repair  work  is  also  to  be  expected  from  the  shipbuilding 
industry.  Tools  will  be  required  for  installation  in  the 

repair  shops  aboard  the  new  ships  which  are  now  build- 
ing all  over  the  world.  The  submarine  warf  ire  has  sent 

hundreds  of  these  small  repair  outfits  to  the  bottom  and 
they  will  have  to  be  replaced  in  the  near  future. 

It  would  not  be  the  first  time  that  our  machine  con- 
structors have  come  to  the  aid  of  the  world  to  assist 

in  the  solution  of  its  problems  for  it  is  not  so  long 

ago  that  the  reaper  and  other  labor-saving  agricultural 
implements  were  invented  which  make  possible  today 
the  production  of  the  enormous  quantities  of  foodstuffs 
required  to  sustain  the  rapidly-growing  population. 

A  different  need  has  now  arisen  and  there  is  every 
reason  to  believe  that  it  will  be  met  by  the  machinery 
manufacturers  as  they  have  met  other  needs.  Naturally 
we  hope  that  the  American  builders  will  capture  their 
share  of  the  business  for  they  have  a  reputation  to  live 
up  to,  but  they  must  be  awake  to  conditions  as  there 
are  new  forces  at  work  along  these  lines  in  England 
and  France  which  are  not  to  be  ignored.  A  time  of 
readjustment  like  the  present  offers  rich  returns  to 
the  well-equipped  manufacturer  who  is  willing  to  enter 
new  fields. 

The  Right  Way  to  Make  a  Pipe  Center 
By  M.  L.  Lowrey 

The  pipe  center  shown   in  the  cut  is  what  I   have 
been  using  for  many  years,  but  it  does  not  seem  to  be 
as  generally  known  as  it  should  be,  at  least  on  this 

A  PIPE  CENTER 

coast,  judging  by  the  many  miserable  makeshifts  that  1 
see  in  the  shops  that  I  visit. 

The  revolving  member  should  be  made  of  rather  hard 
close-grained  cast  iron  and  should  be  turned  to  an  angle 
of  60  deg.  (in  many  shops  I  find  them  turned  to  90  deg.) 
The  arbor  is  usually  made  of  low-carbon  steel,  and  is 
somewhat  better  if  casehardened  and  then  ground  true. 

The  two  features  making  this  a  good  pipe  center  are 
the  big  collar  or  flange  on  the  arbor,  which  helps  to 
steady  the  center,  and  the  thrust  washer  of  rawhide,  if 
it  can  be  obtained;  if  not  a  fiber  washer  will  do. 
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IDEAS PRACTICAL  MEN 

Handy  Form  of  Boring  Bar 
By  M.  L.  Lowrey 

The  sketch  shows  a  bar  for  holding  boring,  or  inside 
chasing,  tools  that  I  think  hold  the  tools  more  securely 
than  the  one  illustrated  on  page  153  of  the  American 
Machinist. 

It  may  be  made  of  a  size  to  fit  whatever  fixtures  the 
shop  is  supplied  with  and  of  any  required  length.  If 
the  end  of  the  bar  is  milled  to  exactly  45  deg.  it  is 
easy  to  grind  the  tools  to  any  angle  desired  by  using 
a  protractor. 

This  bar  is  especially  useful  in  boring  or  threading 

THE  BORING  BAR 

to  the  bottom  of  holes,  and  has  the  advantage  of  being 
easily  made,  of  holding  the  tool  firmly,  can  be  rotated 
to  give  any  top  rake  desired,  and  there  is  no  projecting 
setscrew  to  be  in  the  way  or  to  be  bent  or  broken  off. 

Punch  for  Cutting  Microphotographs 
By  Charles  A.  T.  Kerr 

The  tool  shown  in  the  sketch  is  one  that  I  designed 

for  cutting  out  the  round  microphotographic  prints 
used  in  connection  with  analysis  work. 

The  construction  is  plainly  shown  in  the  cut.  The 
recess  in  the  punch  should  be  ground  and  lapped  smooth 
after  hardening  and  the  spring  plunger  nicely  fitted. 

The  slot  in  the  shank  of  the  plunger,  which  in  con- 
nection with  the  pin  keeps  the  plunger  from  coming  out, 

is  made  of  the  right  length  to  allow  the  latter  to  project 
a  few  thousandths  beyond  the  edge  of  the  punch.  This 
serves  to  protect  the  sharp  cutting  edge  from  injury 

PUNCH  FOR  CUTTING  PHOTOGRAPHS 

and  at  the  same  time  furnishes  a  means  of  holding  the 

photograph  flat  when  cutting  it. 
The  two  small  holes  at  the  bottom  of  the  recess  are 

air  ducts  to  prevent  the  trapping  of  air,  which  would 
cause  the  plunger  to  work  sluggishly. 

The  photograph  to  be  cut  should  be  laid  on  a  hard- 
wood block  and  the  punch  struck  lightly  with  a  mallet. 

Starting  a  Thread  Always  in  the 
Same  Place 

By   S.   B.  Royal 

The  clamping  handle  shown  in  the  sketch  was  re- 
quired in  large  quantities  and  it  was  necessary  to  have 

the  handles  always  stop  in  the  same  position  when 
tightening. 

The  surface  A  of  the  jig  was  finished,  as  was  also 
the  under  surface  of  the  pieces  to  be  tapped.  A  bracket 
that  was  part  of  the  jig  carried  a  threaded  bushing 
to  which  was  fitted  a  special  tap  having  a  thread  2  or 
3  in.  longer  than  was  necessary  to  tap  the  work.  The 
flutes  of  this  tap  were  not  carried  up  any  farther  than 

was  necessary,  however,  so  that  the  part  working  in 
the  bushing  was  a  full  thread. 
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JIG  FOR  TAPPING DAMPING  NUTS 

The  pieces  to  be  tapped  rested  on  the  finished  surface 
of  the  jig  with  the  handle  extending  between  the  two 
uprights  in  front,  thus  the  threads  would  be  started  in 
the  same  place  with  reference  to  the  handle  in  each 
piece.  The  bushing  was  a  push  fit  in  the  bracket  and 
was  held  from  turning  by  a  clamping  screw.  This  al- 

lowed an  adjustment  of  the  starting  point  of  the  thread, 
which  was  determined  by  trial.  Correctly  set  and 
clamped,  all  pieces  tapped  in  the  jig  would  be  alike. 

Improvised  Tumbling  Barrel 
By  M.  E.  Duggan 

The  tumbling  barrel  shown  on  page  158  of  the 
American  Machinist  reminds  me  of  an  experiment  in 
one  of  the  large  bicycle  factories  where  I  was  employed 
to  make  a  machine,  or  tumbling  mill,  that  would  take 
the  place  of  hand  polishing  on  bicycle  spokes. 

The  commercial  sized  mill  was  tried  out  and  proved 
a  failure;  then  a  wooden-box  tumbler  was  made,  8  in. 

square  and  12  ft.  long,  the  inside  partitioned  off  into 
boxes  slightly  longer  than  the  .spokes  to  be  polished. 
This  was  mounted  on  bearings  at  each  end  of  the  box 
and  revolved  at  a  speed  best  suited  to  the  work  of  polish- 

ing.   The  result  was  tangled  and  half-polished  spokes. 
The  sketch  shows  an  experiment  that  was  success- 

ful. A  box  was  made  of  maple  1  in.  thick,  6  in.  square 
(inside  measurement)  and  30  in.  long,  mounted  as 
.shown  on  the  wooden  faceplate  of  a  patternmaker's 
lathe.  It  will  be  noticed  that  the  box  is  fastened  corner- 
wise,  not  square  with  the  faceplate  of  the  lathe. 

Leather  and  pumice  stone  were  the  materials  used  for 
polishing.  Strips  of  leather  3  X  i  in.  were  used.  The 
tumbler  was  revolved  at  a  speed  that  would  allow  the 
spokes  and  polishing  leather  to  slide  all  the  way  from 
one  end  to  the  other  of  the  tumbling  barrel. 

Broaching  in  a  Punch  Press 
By  J.  Wright 

The  handles  used  on  the  controllers  of  electric  street 
cars  are  made  with  variously  shaped  holes  in  the  boss 
which  fits  over  the  shaft  of  the  movable  contact,  these 
holes  being  of  irregular  shape  for  the  double  purpose  of 
preventing  the  operation   of  the   car   by   unauthorized 

AN  EXPERIMENTAL  TUMBLING  BARREL 

PUNCH  PRESS  USED  FOR  BROACHING 

persons  and  to  insure  that  when  the  handle  is  used  it 

shall  occupy  the  right  position  in  relation  to  the  con- 
tact which  it  controls. 

The  Chicago  surface  lines  use  a  similar  handle  for 

operating  the  door-opening  mechanism  of  their  cars, 
and  on  this  road  the  holes  in  question  are  four  sided 
with  two  right-angled  corners,  the  fourth  side  being 
curved  instead  of  flat.  The  handles  are  made  of  mal- 

leable iron  with  a  cored  hole,  leaving  but  a  small 

amount  for  finish,  and  the  finishing  operation  is  accom- 
plished by  broaching  in  the  manner  indicated  in  the 

illustration. 
A  short  broach  is  used  for  this  purpose  and  is 

driven  through  the  hole  by  means  of  an  ordinary  punch 
press.  The  broach,  which  is  small  enough  on  one  end 
to  enter  the  cored  hole,  is  placed  in  position  and  the 
handle  then  held  under  the  gate  of  the  press  so  that 
the  first  stroke  drives  the  broach  a  distance  of  possibly 
half  an  inch.  The  operator  holds  the  small  device 
in  his  other  hand,  and  on  the  next  stroke  of  the  press 
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lie  lays  this  tool  flatwise  on  top  of  the  broach.  The 
press  then  drives  the  broach  through  an  additional 
inch,  and  a  quarter  turn  of  the  piece  stands  it  up 
into  the  position  as  shown,  enabling  the  press  on  its 
third  stroke  to  force  the  broach  down  until  it  is  nearly 
flush  with  the  top  of  the  handle,  in  which  position  it 
has  finished   its  cut  and  is  easily  removed. 

It  will  be  noticed  that  the  plate  has  been  laid  on 
the  bed  of  the  press,  and  this  has  a  hole  through 
which  the  lower  end  of  the  broach  passes. 

Inside  Diameter  of  Threads 
By  Holger  Carstensen 

The  table  shown  gives  the  root  diameters  of  United 

States  Standard  threads  when  the  nominal  bolt  diam- 
eter and  number  of  threads  per  inch  are  known.     It 

nOURES  IN  FIRST  VERTICAL  COLUMN  REPRESENT  OUTSIDE  DIAMETER, FIGURES  IN  FIRST 

HORIZONTAL  COLUMN  REPRESENT  NUMBER  OF  THREADS  PER  INCH 
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can  be  mounted  on  a  3  x  5-in.  card  for  reference. 
The  values  in  the  body  of  the  table  were  obtained 

by  subtracting  twice  the  depth  of  thread  from  the 
nominal  outside  diameter.  In  the  U.  S.  S.  thread  the 

depth  is  obtained  by  dividing  0.6495  by  the  number  of 
threads  per  inch. 

Holding  Fixture  for  Grinding 
Flat  Gages 

By  Hugo  F.  Pusep 

Several  months  ago  a  tool  shop  having  a  large  num- 
ber of  flat  gages  to  manufacture  experienced  trouble  in 

making  the  promised  deliveries.  On  investigation  it  was 
found  that  a  large  majority  of  the  gages  after  having 

been  ground  had  to  be  "clo.sed  in"  and  reground.  As  the 
gages  were  made  of  machine  steel  carbonized,  it  meant 

annealing  and  rehardening  after  the  closing-in  opera- 
tion, which  necessitated  a  lot  of  extra  work.  It  fre- 

quently happened,  especially  with  longer  gages,  that 
they  were  ground  two  or  three  times  before  a  satis- 

factory job  could  be  produced,  the  nature  of  the  trouble 

invariably  being  that  one  edge  of  the  ground-gage  open- 
ing was  found  to  be  over  size  while  the  other  was 

much  under  the  size  measured  when  the  gage  had  been 
ground  and  was  still  held  by  clamps  to  the  gage-grinding- 
machine  table.  Gages  with  comparatively  small  gage 
openings  seldom  if  ever  gave  any  trouble ;  therefore  the 
method  of  clamping  or  rather  the  difficulty  of  clamping 
a  long,  thin  gage  properly  had  to  be  overcome. 

All  flat  gages  made  of  machine  steel  will  distort  to 

some  extent  after  carbonizing  and  hardening,  no  matter 

how  carefully  these  operations  are  done.  This  distor- 
tion, however,  is  not  sufficient  in  the  majority  of  cases 

to  warrant  the  expense  of  surface  grinding  the  sides; 

but  the  ordinary  clamping  methods  of  a  gage-grinding 
machine  will  always  find  the  uneven  surface  of  the 
gages,  thus  resulting  in  more  or  less  faulty  work.  To 
overcome  this  and  to  enable  a  semiskilled  grinding- 
machine  operator  to  hold  slightly  distorted  gages  for 
grinding  with  absolute  certainty  of  no  change  taking 
place  after  releasing  the  clamps,  a  holding  fixture  was 
designed. 

It  consists  of  a  cast-iron  base  plate  A,  Fig.  1,  having 
three  T-slots  B  milled  on  its  upper  face,  as  shown. 
The  under  side  of  the  base  has  two  milled  slots  C 
extending  about  2  in.  from  each  end  for  accommodating 
locating  keys.  These  slots  are  parallel  to  the  front 

of  the  fixture.  The  series  of  ii-in. 
holes  D  are  so  located  that  any  two 
holes  in  corresponding  rows  on  either 

side  of  the  central  T-slot  are  equi- 
distant from  the  front  edge  of  the 

fixture  base. 
Fig.  2  shows  the  construction  of  the 

clamps,  of  which  there  are  three,  all 
identical,  one  for  each  T-slot  in  the 
baseplate.  The  lower  half  A  is  a  free 
sliding  fit  in  the  T-slot;  the  upper 
half  B  has  two  lugs  C  which  straddle 
the  single  lug  E  on  the  lower  half  of 
the  clamp,  being  pivoted  on  a  pin 
driven  through  holes  in  the  lugs. 
After  the  pivot  pin  is  in  place  the  two 
halves  of  the  clamp  are  set  up  parallel 
and  the  holes  F  and  G  are  drilled  and 
reamed  in  line  with  each  other.  Into 

these  holes  are  driven  special  bullet-pointed  plugs  made 
of  vulcanized  fiber  of  the  form  H,  Fig.  2.  The  clamp- 
screw  hole  /  is  drilled  and  tapped  with  a  tap  to  suit 
the  size  of  clamp.  Distance  /  is  to  be  longer  than  K 
in  order  that  the  clamp  screw  will  come  clear  of  the 
lower  half  of  clamp. 

The  clamp-screw  assembly  is  shown  at  L,  Fig.  2,  and 
consists  of  the  screw  M,  cross-knob  A^  and  the  thrust 
collar  0.    This  thrust  collar  is  made  a  loose  fit  on  the 

FIGS.    1    TO    3.      FLAT    GAGE-HOLDING   FIXTURE 

Fig.    1- 

-Baseplate   of   fixture.      Fig.    2 — Clamp   and   tlamp   screw. 
Fig.    3 — Fixture   in   use. 
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reduced  end  of  the  screw,  being  held  in  place  by  a 

small  pin  P,  which  engages  a  groove  cut  near  the  end 

of  the  reduced  portion  of  the  screw.  The  two  halves  of 

the  clamp,  the  clamping  screws  and  the  thrust  collars 
are  cyanided  before  assembly. 

The  sketch  in  Fig.  3  shows  how  this  clamping  fixture 

works.  Gage  A  is  located  square  with  the  grinding 

wheel  B  with  the  gage  opening  overhanging  the  front 

edge  of  the  fixture  by  two  shoulder  pins  C  in  suitable 
holes.  Then  the  three  clamps  are  slid  forward  into 

position,  as  shown,  and  the  clamping  screws  tightened. 
As  the  thrust  collars  at  the  ends  of  the  clamp  screws 

bear  directly  on  the  bottom  of  the  T-slots  the  action 
of  tightening  the  clamp  screws  serves  two  purposes, 
that  of  clamping  the  gage  between  the  ball  points  of 
the  fiber  plugs  in  each  half  of  the  clamp  and  at  the 
same  time  locking  the  latter  in  the  T-slots  of  the  base- 

plate. A  three-point  bearing  is  thus  provided,  eliminat- 
ing all  possibility  of  distortion  of  the  gage,  no  matter 

how  uneven   the  surfaces   clamped. 

This  fixture  was  originally  made  for  the  regular  gage- 
grinding  machine,  but  so  successful  was  the  performance 
of  it  that  another  one  was  constructed  to  fit  the  shop 
tool-grind ing-machine  table.  All  trouble  from  rejected 
gages  through  faulty  clamping  disappeared  after  the 
installation   of  these   fixtures. 

Method  of  Forming  Substitutes  for 

Copper  Rivets 
By  J.  v.  Hunter 

The  contact  fingers  used  on  street-car  controllers  are 
copper  drop-forgings  to  which  phosphor-bronze  springs 
are  riveted  to  hold  them  in  contact  with  the  rotary 
m.ember  which  is  operated  by  the  controller  handle. 

One  of  the  fingers  is  shown  at  A  in  the  illustration 
and  a  spring  at  B.  When  assembled  they  appear  as  at 
C.     It  has  been  the  practice  when  making  these  parts 

DIES  FOR  FORMING  RIVETS  AND  RIVETING  SPRINGS   ON 
CONTROLLER  FINGERS 

in  the  shops  of  the  Chicago  surface  lines  to  drill 
holes  in  the  fingers  and  rivet  the  phosphor-bronze 
springs  in  place  with  copper  rivets. 
An  improvement  on  this  method  has  been  devised 

in  which  the  holes  in  the  finger  are  dispensed  with 
••"d  three  projections  rpised  froni  the  meta!  itself  bv 

what  is  practically  an  embossing  or  drawing  operation. 
These  projections  may  be  seen  on  the  piece  A,  while 
at  D  is  a  finger  on  which  the  phosphor-bronze  spring 
has  been  placed  but  has  not  been  riveted.  The  com- 

pleted operation  is  shown  at  C. 
At  E  may  be  seen  the  punch  that  is  used  for  pierc- 

ing the  copper  forging.  The  ce..tral  punch  is  longer 
than  the  others  in  order  that  it  may  pierce  the  center 
hole  while  the  others  are  drawing  the  slug  projections 
that  form  the  rivets.  The  die  F  is  used  for  riveting 
the  work,  the  small  projections  G  fitting  into  the  re- 

cesses on  the  under  side  of  the  finger  to  prevent  the 
metal  from  being  pushed  back  when  struck  by  the  head- 

ing punch  H  which  is  used  in  connection  with  this  die. 
The  end  /  of  this  punch  straightens  and  flattens  the 
forging  before  the  spring  is  put  into  place  to  give  it 
a  true  bearing  surface,  while  the  other  end  is  used 
for  riveting.  J  is  the  piercing  and  drawing  die  u?.ed 
in  connection  with  the  punch  E  for  raising  the  projec 
tions  which  serve  as  rivets. 

Flexible  Couplings  Instead  of 
Universal  Joints 

By  George  Allen 

The  ordinary  universal  joint  is  apt  to  be  more  or 
less  jerky  in  its  action.  In  order  to  obtain  a  smooth 
feeding  action  on  our  Knight  milling  and  drilling  ma- 

chine we  put  on  Karge  flexible  shaft  couplings  in  place 

MACHINE    FITTED    WITH    FLEXIBLE    INSTEAD    OF 
UNIVERSAL  JOINT  COUPLINGS 

of  the  regular  universal  joints,  as  shown  in  the  illus- 
tration. This  gives  not  only  a  smooth  even  feed  but 

it  "cushions"  enough  to  preserve  the  cutter  in  case 
of  a  catch  anywhere. 
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PIGS.  1   AND  2.      STAGES   OF  LIBERTT-MOTOR   CYLINDER  FORGING  AND  FIRST  FORGING  OPERATION 

Operations  on  the  Liberty  Motor  Cylinders 
THE  use  of

  steel  cylin- d  e  r  s  in  airplane 
motors  involves  either 

boring  the  cylinder  from  a 
solid  billet,  as  is  done  in 
the  Gnome  and  similar  mo- 

tors, or  reducing  the  weight 
of  the  blank,  as  well  as  the 

amount  of  boring  neces- 
sary, by  some  sort  of  a 

piercing  operation. 

When  the  Liberty  motor 
became  an  assured  fact  the 
cylinders  for  these  motors 
presented    a    very    serious 
problem,  and  the  engineering  organization  of  the 
Ford  Motor  Co.  got  busy  to  devise  a  way  by  which 
cylinders  could  be  made  with  comparatively  thin  walls 
so  as  to  reduce  the  amount  of  boring  and  also  to  reduce 

By  FRED  H.  COLVIN 

I.  Method  of  Forging 
It  is  hard  to  realize  just  how  much  the  develop- 

ment of  the  method  of  forging  Liberty  motor 
cylinders  shown  herewith  had  to  do  with  making 
possible  the  production  which  was  obtained. 
There  can,  however,  be  no  doubt  as  to  the  great 
saving  in  both  material  and  labor  over  the  usual 
method  of  making  steel  cylinders  from  the  solid 
billet.  The  operation  methods  shown  should  be 
applicable  in  other  work  of  a  similar  nature. 

the  amount  of  metal  used 
and  to  increase  the  output 
of  the  forging  plant. 

After  much  experiment- 
ing the  engineers  in  charge 

devised  the  method  illus- 
trated herewith  which  was 

so  successful  that,  after 

they  demonstrated  the  re- liability of  these  forgings, 

as  well  as  their  other  ad- 
vantages, the  Ford  com- 

pany received  contracts  for 
making  the  cylinder  forg- ^^~^~^~"~~~~~~~'~^^  ings  of  all  Liberty  motors, 

regardless  of  who  machined  them.  The  tubing  used  had 
a  wall  about  I  in.  thick,  and  the  first  operation  was  to 
bevel  the  upper  end  as  shown  at  A,  Fig.  1.  The  beveled 
end  was  then  heated,  placed  in  a  die  as  shown  in  Fig.  2, 
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FIG.    51     'REMOVING  FORGING   FROM   THE   DIE FIG.   4.     AFTER  THE  SECOND  FORGING 
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and  the  punch  brought  down,  which  formed  the  end  as 
in  B,  Fig.  1,  also  shown  in  Fig.  3,  where  a  forging  is 

being  removed  from  the  die  after  the  first  operation. 
The  next  operation  closes  the  end  of  the  cylinder  to 

its  proper  position  as  shown  at  C,  and  as  also  indicated 
in  Fig.  4,  where  another  forging  is  being  removed 
from  the  press.  Referring  again  to  B,  Fig.  1,  it  will 
be  noticed  that  the  upper  end  of  the  tube  has  not  been 
completely  closed,  and  that  a  small  opening  remains. 
No  attempt  is  made  to  weld  this  opening.  It  will  be 
observed  that  this  hole  comes  on  one  side  of  the  cylinder 
head,  this  being  accomplished  by  the  bevel  on  the  end 
of  the  tube  before  the  first  operation.  The  bevel  throws 
the  opening  over  to  the  other  side  as  shovwi,  and  when 
the  head  is  finally  closed  down  to  its  proper  position  the 
location  of  the  opening  is  such  that  it  is  bored  out 

European  Motor  Truck  Sales  Field 
C.  A.  Vales,  truck  sales  manager  of  the  Locomobile 

Co.  of  America  speaking  at  the  N.  A.  C.  C.  Truck  Con- 
vention was  pointing  toward  the  difficulties  which  have 

to  be  encountered  by  the  industry  in  selling  trucks  to 
Europe.  Concerning  post-war  conditions,  he  said:  "They 
are  making  more  plans  today  to  go  after  the  truck  busi- 

ness of  the  world  than  we  are  in  the  United  States. 
Their  factories  now  have  the  equipment,  trained  men 
and  quantity  producton  methods  to  turn  out  the  trucks. 
Sales  of  American  trucks  in  Europe  will  not  only  be 
difficult  but  European  manufacturers  will  compete  with 
us  in  foreign  markets.  The  tool  equipment  of  European 
factories  is  now  five  times  what  it  was  in  1914.  Eng- 

land can  produce  enough  trucks  and  tractors  for  all 

\ 
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FIG.   5.      UPSETTING  THE  FLANGES 

for  one  of  the  valve  openings.  For  this  reason  no 
attempt  is  made  to  weld  it,  as  it  does  not  matter  whether 
it  is  welded  or  not. 

The  final  operation  is  the  upsetting  of  the  cylinder 
flange  in  the  bulldozer  shown  in  Fig.  5,  a  somewhat 
better  view  of  this  being  seen  in  Fig.  6,  where  the  forg- 

ing is  being  held  in  a  pair  of  tongs  while  being  removed 
from  the  bulldozer  to  the  pile  of  forgings.  This  is  also 
shown  ai  D,  Fig.  1.  Before  flanging,  the  lower  end  of 
the  cylinder  is  dipped  in  water  to  stiffen  it  against 
flow  at  this  point.  This  method  of  forging  cylinders  is 
interesting  and  had  much  to  do  with  making  possible 
the  rapid  production  of  the  Liberty  motor. 

British  Tractor  Trials 
In  view  of  the  altered  European  position  it  has  been 

decided  to  hold  extensive  tractor  trials  in  Great  Bri- 
tain during  next  September.  This  decision  has  been 

reached  by  the  Agricultural  Machinery  Committee  of 
the  Society  of  Motor  Manufacturers  and  Traders,  and 
has  been  communicated  to  firms  likely  to  be  interested, 
with  the  request  for  their  opinion. 

FIG.   6.      THE  FINISHED  FORGING 

Great  Britain  and  her  colonies.  France,  before  the  war, 
made  trucks  by  hand,  aided  by  machine  tools,  but  no 
real  standardization.  Now  all  is  changed;  progressive 
assembling  and  interchangeability  is  the  rule.  The 
French  have  taken  advantage  of  every  improvement 

found  in  the  American  cars  and  trucks  during  the  war." 

Pan-American  Aeronautic  Convention 
The  second  Pan-American  Aeronautic  Convention  and 

Exposition  will  be  held  during  the  month  of  May  at 

Atlantic  City,  in  a  form  of  a  big  outdoor  aviation  event, 

under  the  auspices  of  the  Aero  Club  of  America,  the 

Aerial  League  and  the  Pan-American  Aeronautic  Feder- 
ation. The  governing  idea  of  the  Exposition  is  to  prove 

that  both  the  airplane  and  dirigible  can  be  used  for 
business  as  well  as  for  pleasure.  The  program  includes 

three  flying  contests  with  prizes  of  $1000  each,  awarded 

by  the  will  of  the  late  Samuel  H.  Valentine  and  by 

Glenn  H.  Cuitiss.  The  representatives  of  railroads,  ex- 

press, steamship  and  other  transportation  organizations 

of  America  and  of  all  the  allied  and  Latin-American 
countries  have  been  invited  to  participate  and  attend 
the  various  discussions. 
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The  Cleveland  Universal  and  Plain 
Milling  Machines 

THE  Cleveland  No.  1  universal  and  plain  millin
g 

machines  are,  of  the  constant-speed  driven  type, 
with  16  changes  of  feed  and  of  spindle  speed. 

Speeds  and  feeds  are  controlled  by  two  levers 
of  the  ball-joint  type,  similar  to  an  automobile  gear 

shift.  Changes  for  both  speeds  and  feeds  are 

obtained  through  sliding  gears  which  are  auto- 
matically lubricated.  The  square  overarm  and  many 

other  improve- 
ments are  fea- 

tures. Fig.  1 

shows  the  uni- 
versal type  and 

Fig.  2  the  plain 

type.  The  de- 
tailed specifica- 

tions will  be  seen 
under  the  illus- 

trations. The  col- 
umn is  a  com- 
plete box  section 

of  rigid  construc- 
tion. The  base 

and  column  are 
cast  in  one  piece 
to  form  a  heavy 

ribbed  jsemi-steel 
casting,  tied  to- 

gether with  ver- 
tical and  hori- 
zontal walls.  The 

only  openings  in 
the  column  are 
those  necessary 
for  the  change 
gear  levers  on 
the  front,  the 
pulley  drive  hous- 

ing in  the  rear, 
and  the  cutter 
lubricant  tank  on 
the  left  side  of 
the  machine. 
Opening  of  the 
column  is  abso- 

lute 1  y  unneces- 
sary. All  the  in- 
terior parts  are 

lubricated  auto- 
matically, and  all 

adjustments      o  n 

the  bearings  are  made  from  the  outside.  The  dovfi^-^il 
knee  slide  extends  upward  to  the  overarm.,  wiu^ 
affording  ample  surface  for  clamping  the  attachments. 
The  depth  of  the  column  has  been  carefully 
determined  in  order  to  place  the  spindle  and  the  shaft 
bearings  in  proper  relation  to  each  other  to 
secure  maximum  rigidity.  The  dovetail  slide  on  the 
face  of  the  column  is  so  constructed  that  the  heaviest 
pressure  is  not  taken  at  the  thinnest  section  of  the 

column  wall  as  is  often  the  case  in  milling-machine 
construction.    The  horizontal  wall  separating  the  lubri- 

Table  : 
FIG.    1.      NO.    1    CLEVELAND   UNIVERSAL   MILLING   MACHINE 

Working  surface.  44  in.  x  12  in.  ;  size  overall,  44  in.  x  12  in.  ;  T-sIots,  three  g 
in.;  swivel,  rig-lit  or  left,  50°.  Range:  Longitudinal,  22  in.;  cross,  8  in.;  verltical.  15  in. 
Full  width,  face  of  column  to  braces,  23  in.  Index  centers:  Swing.  10  in.  ;  take-in  length, 
24  in.  Spindle,  chrome  nickel  steel:  Diameter  of  nose,  U  in.;  diameter  of  bolt  circle. 
3}  in.  ;  thread  bolts,  evenly  divided,  4 A  in.  x  12  thread;  keyway.  i  in.  x  g  in.  ;  diameter 
front  bearing,  23  in.;  size  taper  B.  &  S.,  No.  10;  size  hole  through,  3  in.;  spindle  speeds, 
number,  16  :  spindle  speeds,  range.  13  to  350  r.p.m.  Overarm  sciuare,  34  in.  ;  distance 
to  center  of  arbor,  6i  in.  Arbor  supports,  2.  Drive:  Pulley,  size,  12  in.  x  3i  in.;  pulley, 
speed,  400  r.p.m.;  motor  recommended.  5  hp.  Feed:  Number  of  feeds.  16;  feeds,  0.312 
in.  to  14,37  in.  per  min.  Miscellaneous:  Vise  (swivel  base)  jaws,  4  in.  wide,  IJ  in.  deep; 
with  steel  jaws,  open.  4  in.;  without  steel  jaws,  43  in  ,  universal  3-jaw  chuck,  6  in.; 
floor  space,  70  in.  x  60  in.  Equipment:  Spiral  dividing  centers,  center  rest,  index  plates, 
change  gears,  index  chart,  3-Jaw  universal  chuck,  swivel-base  vise,  oil  pump  for  lubricat- 

ing cutters,  and  necessary  wrenches.  Shipping  data:  Net  weight,  4600  lb.;  domestic 
weight,  6100  lb. ;  foreign  shipping  weight,  5500  lb. 

eating  oil  reservoir  from  that  of  the  cutter  cooling 
compound  is  designed  to  give  added  rigidity  to  the  col- 

umn. The  lower  surface  of  the  Jaase  is  finished  to  give 
it  a  firm  foundation,  while  the  contour  of  the  upper 
surface  is  pan-sliaped  with  depth  enough  to  catch  oil 
and  chips,  thus  keeping  the  surroundings  clean. 

The  knee  of  the  machine  is  strong  enough  to  bear 

any  weight  which  may  be   placed  on   ■";   while  doing the;  heaviest  work 

and  has  an  im- 
wrov.nd  dovetail 

slide.  'iTic  bear- 
ing of  the  saddle 

is  not  on  the 
thinnest  section 

of  the  dovet.''- 
slide,  but  on  t^^ 
flat,  wide  surface, 
the  narrow  ahtia 
acting  as  a  guiua 

only.  There  is  no 
bearing'  in  the 

top  of  the  dove- tail guide  which 
eliminates  the 
possib  i  1  i  t  y  of 
marring  due  to 

the  operator  lay- 
ing tools  on  the 

top  of  the  knee. 
The  bearing  of 
the  knee  on  the 
column  is  carried 
well  above  the 

top  of  the  saddle 
slide,  thus  giving 
the  knee  a  longer 
bearing  on  the 

column  and  re- 
ducing the  bear- 

ing pressure  to  a 
minimunl.  The 
feed  box,  as  well 
as  the  knee,  is 
entirely  closed  to 

eliminate  the  pos- 
sibility of  chips 

getting  into  the 
feed  mechanism 
in  the  knee.  The 
elevating  screw 

is  large  in  diameter  and  in  one  piece.  By  the  use  of 

■'-'he  post  the  telescopic  screw  has  been  eliminated,  the 
post  acting  as  a  support  to  the  elevating  nut  and  as 
a  guide  in  the  knee.  The  screw  is  operated  with  a 
double  bevel  gear,  hand-feed  and  power-feed  being  in- 

dependent of  each  other. 
Designers  of  machine  tools  find  the  table  and  saddle 

of  a  milling  machine  a  most  trying  problem,  as  these 
parts  are  subject  to  tortional  as  well  as  bending 
moments;  therefore  these  must  be  designed  to  resist 
continuous  strains  and  also  maintain  their  original 
accuracy.     The  table  of  the  Cleveland  milling  machine 
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is  machined  all  over  to  insure  proper  alignment,  as  a 
table  finished  on  one  side  only  may  warp.  The  bearings 
on  the  table  are  at  the  top  of  the  saddle  instead  of  at 
the  bottom  of  the  dovetail,  a  method  which  secures  a 
large  bearing  surface  and  locates  the  bearings  at  a 
greater  distance  apart.  These  bearings  are  auto- 

matically lubricated  by  rollers  in  the  saddle.  The  bear- 
ing on  the  saddle  is  also  at  its  widest  portion,  and  both 

saddle  and  table  bearings  are  taken  up  with  long  taper 
gibs  which  are  provided  with  adjusting  screws  at  both 
ends. 

The  square  overarm  provides  positive  alignment  of 
the  arbors  and  maximum  rigidity  of  the  arm  pendants. 

PIG.  2.     NO.  1  CT^BVBL,AND  PIxAIN  MILLING  MACHINE 
Table:  Working  surface.  44  in.  x  12  in.  ;  size  overall.  44  in.  x 

12  in.;  T-slots.  tliree  §  in.  Range;  Longitudinal,  22  in.;  cross. 
8  in.;  vertical.  15  in.  Full  width,  face  of  column  to  braces,  23  in. 
Spindle,  chrome  nickel  steel:  Diameter  of  nose,  4 J  in.;  diameter 
of  bolt  circle.  31  in.  ;  thread  bolts,  four  evenly  divided,  A  in.  x  12 
thread  ;  keyway,  S  in.  x  §  in.  deep  ;  diameter  front  bearing,  23  in.  ; 
size  of  taper  liole  B.  &  S.,  No.  10  ;  hole  through  spindle.  ?  in.  ; 
spindle  speeds,  number,  16;  spindle  speeds,  range.  13  to  360  r.p  ra. 
Overarm  square,  3J  sq.  ;  distance  to  center  of  arbor,  6J  in.  Arbor 
su|)ports,  2.  Drive:  Pulley  size.  12  in.  x  3J  in.;  pulley,  speed, 
400  r.p.m. ;  motor  recommended.  5  hp.  Feed :  Number  of  feeds. 
16  ;  feeds  in  inches  per  minute,  0.312  in  to  14.37  in.  Miscellaneous: 
Vise,  jaws,  4  in.  wide.  l\  in.  deep:  with  steel  jaws.  op.n.  4  in.; 
without  .-steel  jaws.  43  in.;  floor  space,  70  in.  x  60  in.  Kqu.pment; 
Plain  vise,  belt  guard  oil  pump  for  lubricating  cutters,  and 
necessary  wrenches.  Shipping  data:  Net  weight.  4200  lb.;  do- 

mestic weight.   4700  lb.  ;   foreign  shipping  weight.    5200  lb. 

If  the  arbor  is  not  exactly  true  and  the  arm  pendant 
is  brought  into  place  by  the  operator  to  accommodate 
the  arbor,  the  arbor  is  working  in  a  cramped  condition 
and  may  break.  With  the  square  overarm  it  is  im- 

possible for  the  operator  to  place  the  arbor  supports  on 
the  overarm  and  on  the  arbor  in  any  other  way  than 
exactly  in  line.  This  simple  principle  of  the  square 
overarm  eliminates  the  possibility  of  any  revolving 
movement  of  the  pendant  and  al.so  gives  greater  bearing 
surface  in  column  and  pendants. 

The  flanged  spindle  does  away  with  the  overhang 
on  the  end  of  the  spindle  as  well  as  the  trouble  caused 
by  cutters  screwing  fast  on  the  spindle,  and  also  allows 
the  cutter  to  be  run  in  either  direction.  On  the  flangsd 
.spindle  is  a  face  keyway,  inserted  into  which  are  hard- 
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ened  steel  jaws  for  driving  arbors  and  face  mills.  1% 
is  unnecessary  to  remove  these  at  any  time  to  change 
from  a  face  mill  to  an  arbor,  as  the  driving  is  done  \ 
by  the  hardened  steel  jaws.  The  strain  is,  therefore,  ̂  
taken  off  the  taper  hole.  The  spindle  is  provided  with 
a  positive  lock  that  enables  the  operator  to  loosen  the 
arbor  nuts  with  the  least  possible  difficulty,  and  is  also 
provided  with  a  handwheel  to  revolve  the  spindle,  a 
feature  which  the  operator  will  iind  convenient  on 
boring  jobs  and  other  milling  operations.  The  spindle 
lock  cannot  be  operated  while  the  machine  is  running, 
nor  can  the  main  driving  clutch  be  thrown  in  while  the 
spindle  lock  is  in  this  position.  The  bearings  on  both  the 
front  and  rear  of  the  spindle  are  taken  up  with  a  nut  on 
the  outside  at  the  back  end  of  the  spindle. 

All  bearings  in  the  column  and  knee  are  thoroughly 
covered  with  lubricant  while  the  machine  is  running, 
thus  relieving  the  operator  entirely  of  the  responsibility 
of  oiling  the  most  important  parts  of  the  machine  ^nd 

eliminating  the  necessity  of  oil  holes  in  any  of  the.'e 
parts.  This  system  is  highly  efficient  and  is  entirely 
automatic.  The  reservoir  cont.nining  the  oil  has  ̂ o  be 
filled  but  twice  during  the  year.  As  high-speed  steel 
cutters  are  used  almost  entirely  on  milling  machine.s, 
a  reservoir  of  ample  size  for  cutter  cooling  lubricant 
has  been  provided.  This  medium  is  circulated  by  a 
centrifugal  pump  which  operates  only  when  the  spindle 
does;  therefore,  it  is  not  necessary  to  shut  off  the  cutter 
lubricant  when  changing  work  or  when  stopping  the 
machine  to  measure  it.  This  pump  operates  auto- 

matically when  the  clutch  is  thrown  in  and  the  machine 
is  running,  and  supplies  a  heavy  flood  of  coolant  at  low 
pressure  to  avoid  splashing  and  permit  its  use  in  the 
most  ample  quantities. 

Speed  and  Feed  Arrangement 

The  speed  and  feed  arrangements  are  both  of  the 

sliding-gear  type.  All  16  changes  of  sp-?eds,  as  well  as 
feeds,  are  made  by  two  levers  located  conveniently  for 
the  operator.  The  spindle  speeds  are  16  in  number,  in 
either  direction,  and  the  feeds  are  16  in  number,  in 

either  direction  al.so,  so  that  this  machine  will  efficient'y 
handle  all  classes  of  cutters.  Speeds  and  feeds  being 
in  geometrical  ratio,  the  correct  changes  of  speed  and 
feed  for  the  work  to  be  done  can  be  made  without 
trouble.  All  gears  and  shafts  in  the  drive,  as  well  as 
the  feed,  are  of  hardened  steel,  automatically  lubricated, 
running  in  bronze  bearings,  and  protected  against 
breakage  by  a  safety  device. 

Power  is  transmitted  through  a  v^onstant-speed  drive 
pulley  and  the  machine  is  so  designed  that  it  requires 
no  loose  gears  on  the  spindle.  All  shifting  of  gears  is 
done  on  the  secondary  shafts  below  the  spindle.  The 
objectionable  feature  of  the  tumbler  in  both  the  main 
drive  and  feed  works  has  been  eliminated.  The  starting 

and  stopping  lever  can  be  operated  from  both  sides 
of  the  machine  and  the  single  pulley  running  at  constant 

speed  for  the  drive  is  protected  by  a  belt  guard,  so  con- 
structed that  it  can  be  adjusted  to  any  angle  and  any 

added  extensions.  The  spindle  reverse  is  contained 
within  the  machine  so  that  right-  or  left-hand  cutters 
can  be  used,  and  all  the  speeds,  feeds  and  other  driving 
mechanism  are  self-contained  within  the  machine.  AW 

power  gear  shafts  between  the  drive  shaft  and  the 
main  spindle  are  in  a  vertical  line  to  eliminate  all  side 

thrusts  in  the  column  casting.  These  machines  are  man- 
ufactured by  the  Cleveland  Milling  Machine  Co.,  Cleve- 

land, Ohio. 
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.-.EDITORIAL  .-. 

The  Shelves  of  the  World 
Are  Bare 

FOR  fifty-two  months  billions  of  dollars'  worth  of 
created  value  in  commodities  were  fed  into  the 

insatiable  maw  of  war.  For  fifty-two  months  the 
world  decreased  or  totally  stopped  the  production  of 
homes,  schools,  office  buildings,  public  works  of  vital 

necessity,  railroad  facilities  and  machinery  for  peace- 
time uses,  farm  implements  and  fertilizers,  and  many 

other  commodities,  in  order  to  build  ships  and  cannon, 
make  ammunition  and  uniforms,  and  to  release  our 
men  for  the  business  of  war. 

Now  the  shelves  of  the  world  are  bare,  and  the 

demand  for  peace-time  goods  is  earth-wide.  Here  is 
opportunity!  An  opportunity  that  requires  for  its 
capture  neither  more  nor  less  than  any  opportunity 

requires,  and  that  is  work,  energy,  industry,  confi- 
dence, unity  and  co-operation. 

Opportunity  is  here!  Let  us  get  busy,  and  with 
the  same  faith  and  confidence  and  unity  of  action 
that  helped  to  win  the  war,  let  us  fill  those  shelves, 
and  empty  them,  and  fill  them  and  empty  them  again! 

With  the  quickening  of  exchange  and  production 
to  replace  the  destruction  and  waste  of  war,  prosperity 
will  come  to  all.  With  confidence  and  faith  in  our 

ability  and  in  each  other  and  working  all  together,  let 
us  face  these  empty  shelves. 
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WK  HAVK  known  lor  years — and  if  we  had  not 
known,  the  war  would  have  taught  us — that  the 
machine-tool  industry  is  at  the  foundation  of 

modern  civilization.  Without  it  we  would  have  none 
of  the  thousands  of  things  we  count  as  necessary  to 
modern  comfort.  We  would  use  the  scythe  instead  of 
the  mowing  machine,  the  sail  instead  of  the  turbine, 
and  the  horse  instead  of  the  locomotive,  the  automobile 

or  the  airplane.  There  would  be  no  telephone,  or  tele- 
graph, or  wireless.  Instead  of  the  electric  light  we 

would  still  be  using  the  pine  knot  or  the  tallow  dip.  The 
forked  stick  would  still  be  used  for  plowing,  and  the 
locomotive  and  the  modern  stove  would  be  unknown. 

We  have  known  all  this,  and  yet  we  have  not  made 
it  real  enough  to  use  this  knowledge  to  place  the  ma- 

chine-tool industry  in  the  position  to  which  it  is  justly 
entitled.  We  have  bent  our  energines,  both  of  brain 
and  brawn,  to  devise  and  construct  machines  by  which 
others  have  made  fortunes,  for  the  users  of  machine 
tools  have  secured  rewards  far  in  excess  of  those  of 
their  builders. 

The  machine-tool  industry  designed  and  built  all  the 
machinery  which  made  possible  large  sewing  machine 
and  typewriter  plants,  the  bicycle  manufacturing  estab- 

lishments and  the  new  automobile  shops,  which  are  now 
such  an  important  part  of  our  national  industries.  Yet 

in  every  case,  the  machine-tool  industry  has  suffered 
because  all  of  the  other  industries  have  in  turn  offered 
inducements  which  made  it  extremely  difficult  to  keep 
the  men  interested  in  the  machine-tool  shop. 

Stealing  Young  Men  For  Other  Industries 

The  automobile  shops,  for  example,  were  able  to  offer 
half-trained  apprentices  several  times  the  wages  paid 
at  that  time,  and  as  a  consequence  robbed  the  machine- 
tool  shops  of  many  young  men  on  whom  considerable 
time  and  money  had  been  spent  in  training.  In  the 
same  way  automobile  shops  secured  the  services  of  more 
men  and  superintendents  of  great  value  to  the  machine- 
tool  industry.  This  not  only  resulted  in  much  mental 
wear  and  tear  on  the  part  of  managers  of  machine-tool 
shops,  but  we  have  no  means  of  knowing  to  what  an 
extent  it  discouraged  highly  desirable  young  men  from 
entering  the  machine-tool  field. 

There  is  every  reason  why  the  machine-tool  industry 
should  have  the  pick  of  men  of  all  ages.  It  can  be  made 
so  attractive  that  every  young  man  who  is  mechanically 
inclined  will  first  think  of  the  machine-tool  building 
shop  in  his  vicinity  as  the  desirable  place  for  his  me- 

chanical activities.  There  is  a  romantic  side  to  the 
building  of  the  machines  which  are  at  the  bottom  of 
all  our  civilization,  that  can  be  emphasized  and  made 
to  appeal  to  all  that  is  best  in  the  mechanic  of  real 

Putting  the 
Industry  when 

ByFredKColvin,  Principal  Associat 

In  pointing  out  the  failure  of  the  builders  of 
industry,  it  is  the  desire  of  the  author  to  make 
machines  realize  the  part  they  play  in  the  world's 
be  suitable  rewarded.  The  industry  should 
opportunities    for   advancement   and   for    service 

ability.  To  have  a  part  in  the  manufacture  of  the 
machines  which  make  all  other  machines  possible  and 
without  which  they  could  not  exist  should  be  made  to 
play  its  part  in  attracting  the  most  desirable  mechanics 
to  this  select  branch  of  the  machine-building  industry. 
The  higher  the  class  of  men  we  attract  to  the  machine- 
tool  industry  the  more  highly  perfected  machines  will 
be  designed  and  built,  and  the  result  of  this  will  be  felt 
in  every  other  industry.  The  fact  that  it  must  of  neces- 

sity remain  small  in  comparison  with  other  branches  of 
the  machine-building  trade,  makes  it  possible  to  select 
the  highest  type  of  men  in  its  various  branches,  assum- 

ing, of  course,  that  all  the  conditions  in  connection  with 
the  industry  are  as  good,  or  a  trifle  better,  th?n  can  be 
found  elsewhere.  The  very  fact  that  it  is  so  compara- 

tively small  in  numbers  makes  this  a  task  which  should 
not  be  difficult  considering  the  types  of  men  to  be 
found  in  these  machine-tool  lines.  Shop  conditions, 
wages  and  the  matter  of  personal  relation  to  the  men 
and  the  management,  are  three  of  the  questions  to  be 
considered,  and  there  is  every  reason  why  these  can  be 
made  more  attractive  in  the  machine-tool  industry  than 
in  any  other. 

Wages  Must  Be  Attractive 

It  has  unfortunately  been  true  that  in  many  cases  the 
mechanic  in  the  machine-tool  shop  has  received  a  lower 
wage  than  the  man  using  the  lathe  or  planing  machine 
which  he  built,  and  this  in  spite  of  the  fact  that  the 
machine-tool  building  machinist  was  a  highly  skilled 
mechanic  while  the  other  man  often  became  only  an 

operator  of  that  particular  machine.  The  reason  for 

this  is  not  hard  to  find,  but  that  does  not  help  the  situa- 
tion in  the  least,  nor  make  the  real  machinist  anv  more 

contented  with  his  lot.  The  fact  that  the  machine-tool 

industry  is  the  oldest  in  the  country,  and  that  the  con- 
cerns who  use  machine  tools  on  a  new  product  charge 

enough  for  their  product  to  enable  high  wages  to  be 

paid,  explains  in  most  cases  the  reason  for  the  differ- 
ence, but  it  can  hardly  be  expected  to  satisfy  the  man 

who  has  spent  years  in  becoming  a  skilled  machinist. 
Nor  is  there  any  reason  why  it  should. 
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Machine  loo  I 
it  Belongs 

Editor.    ATnerica^  Mccc/iinisi 

machine  tools  to  appreciate  their  importance  to 
both  the  builders  and  the  users  of  these  important 
progress  and  to  demand  that  the  services  rendered 
attract  the  best  designers  and  mechanics  and 
should  be  at  least  equal  to  those  in  other  lines. 

Perhaps  the  fundamental  reason  for  all  this  is  that 
the  average  machine-tool  builder  has  underrated  the 
value  of  his  product  to  his  customer  and  to  the  country 
at  large.  He  has  in  most  cases  built  up  a  business  from 
a  small  beginning,  which  made  it  necessary  for  him  to 

consider  every  dollar's  expenditure  most  carefully,  and 
in  too  many  cases  has  not  realized  the  changes  which 
have  taken  place  in  the  industry  at  large. 

The  automobile  manufacturer,  on  the  other  hand,  has, 
with  the  exception  of  a  few  pioneers,  started  business 
with  ample  capital  and  has  charged  enough  for  his 
products  to  enable  him  to  make  wages  attractive  to  all 
classes  of  men  he  desires  to  employ.  Automobile  build- 

ers spend  money  lavishly  for  machine  tools  and  other 
equipment,  because  this  cost  can  be  distributed  over  a 
large  output  and  can  very  soon  be  charged  off  the  books, 
although    he  may  continue  its  use  for  years. 

The  Re.\l  Value  of  Machine  Tools 

Machine-tool  builders  have  overlooked  the  fact  that, 
as  the  basic  industry,  they  produce  machines  for  a 
single  profit  on  which  the  user  profits  day  after  day 
and  year  after  year.  The  value  of  the  machines  to  the 
consumer  has  not  been  computed  on  the  basis  of  so 
many  cents  per  pound  as  is  too  often  attempted.  Its 
real  value  is  on  the  amount  of  product  per  dollar  of 
expense  for  machines  and  labor  which  he  receives  from 

i  it.  A  special  machine  costing,  perhaps,  $2000,  and  on 
which  the  machine-tool  builder  makes  20%,  or  $400.  if 
he  is  lucky,  may  save  the  purchaser  the  entire  price  of 
the  machine  every  three  months,  and  in  so  doing  enables 
him  to  pay  an  unskilled  operator  double  the  wage  re- 

ceived by  the  man  whoso  skill  was  necessary  in  pro- 
ducing this  special  machine  itself.  This  is  not  advo- 

cating a  radical  or  unwarranted  advance  in  prices,  but 
is  only  for  a  careful  consideration  of  the  facts  as  they 
exist  today.  The  machine-tool  industry  does  not  as  a 
rule  pay  as  high  wages  or  salaries  as  some  other  lines 
of  the  machine-building  industry,  and  until  it  does  it 
cannot  hope  to  attract  the  best  men,  which  are  so  neces- 

sary for  its  future  development. 
In  normal  times  the  machine-tool  industry  employs 

less  than  50,000  people  out  of  a  total  population  of  110,- 
000,000  in  this  country.  Even  assuming  that  it  paid 
10%  higher  wages  and  salaries  than  other  machine 
industries,  this  cannot  affect  but  50,000  workers  out  of 
our  entire  population.  The  fear  that  it  may  antagonize 
customers  is  practically  groundless,  as  is  the  idea  that 
it  will  disrupt  the  labor  conditions  of  the  entire  country. 
It  is  well  known  that  the  Wall  St.  district  in  New  York 
pays  decidedly  more  money  for  its  stenographers  and 
clerical  help  than  any  other  part  of  the  city.  It  also 
has  the  custom  of  paying  substantial  bonuses  in  addi- 

tion, but  this  by  no  means  disrupts  the  employment 
situation  in  the  entire  City  of  New  York.  It  simply 
gives  the  employers  of  this  district  the  pick  of  the  per- 

sonnel, and,  after  all  its  positions  are  filled,  applicants 
must  go  to  the  other  business  houses  for  positions. 

Exactly  the  same  condition  applies  in  the  machine- 
tool  industry,  for,  like  the  Wall  St.  district,  it  is  com- 

paratively small  and  can  in  the  same  way  secure  the 
best  talent  to  be  obtained  in  the  country.  There  is  no 
reason  why  the  machine-tool  industry  should  not  be  at 
the  head  of  manufacturing  so  far  as  the  talents  of  its 
personnel  and  the  attractiveness  of  the  industry  is  con- 

cerned. But  this  is  not  all.  There  is  another  and 

equally  important  side  to  the  question — that  of  securing 
the  personal  interest  of  all  concerned. 

The  Best  Industry  in  the  World 

The  artist  or  sculptor  is  an  enthusiast  over  his  crea- 
tions, yet  they  give  pleasure  to  but  a  few.  Machine 

tools  make  civilization  possible  and  not  only  give  com- 
forts but  even  the  bare  necessities  to  the  whols  world. 

It  is  not  only  our  right  but  our  duty  to  be  enthusiastic 
over  our  product  and  to  pass  this  enthusiasm  down  the 
line;  to  make  the  men  in  the  shop  see  and  feel  that 
they  are  engaged  in  the  best  industry  in  the  world. 
What  is  more,  we  can  make  it  the  best  in  every  sense  of 
the  word. 

Can  anyone  doubt  the  advantage  of  having  a  shop 
filled  with  interested  and  enthusiastic  men?  We  have 
all  deplored  the  lack  of  interest  in  the  modern  shop, 
but  we  have  overlooked  the  fact  that  we  have  in  many 
cases  taken  the  interest  out  of  the  work  and  made  the 
man  a  part  of  his  machine.  We  must  put  back  the  old 
interest  or  create  new  ones.  Those  of  us  who  came  up 
through  the  shop  took  a  keen  interest  in  the  planning 
of  the  work  and  in  the  devising  of  new  ways  for  carry- 

ing it  out.  How  many  of  us  would  be  interested  in 
doing  one  operation,  hour  after  hour,  day  after  day  and 
month  after  month,  especially  when  everything  was 
planned  out  for  us  in  the  office  and  we  had  no  voice 
in  it? 
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We  are  not  going  back  to  the  old  methods ;  specializa- 
tion has  come  to  stay,  and  it  is  up  to  us  to  devise  other 

ways  of  securing  and  maintaining  the  interest  of  the 
men.  That  it  can  be  done  is  clearly  shown  by  the  bril- 

liant example  of  Robert  B.  Wolf,  the  General  Manager 
of  the  Spanish  River  Pulp  and  Paper  Co.,  who  under 
two  quite  different  circumstances  has  aroused  the  in- 

terest of  his  men  in  their  work  to  such  an  extent  as  to 
increase  both  the  quantity  and  quality  of  their  output 
to  an  amazing  extent.  Mr.  Wolf  has  proved  very  clearly 
that  other  incentives  may  be  fully  as  effective  as  money, 
although  the  results  he  secures  justifies  a  high  rate  of 

remuneration.  All  should  read  and  study  Mr.  Wolf's 
paper  on  "Non-Financial  Incentives"  before  the  A.  S. 
M.  E.  in  December,  1918. 

There  are  several  points  to  be  considered  which  may 
be  summed  up  as  follows: 

1.  Realize  the  importance  of  the  machine-tool  indus- 
try and  make  your  enthusiasm  in  it  extend  to  every 

man  in  the  shop. 
2.  Demand  a  substantial  return  which  will  enable 

the  machine-tool  shop  to  be  made  as  attractive  as  any 
other. 

3.  Institute  real  training  not  only  for  boys  and  new 
men  but  for  all  who  are  not  highly  efficient.  This  will 
do  more  to  increase  output  and  reduce  costs  than  we 
realize. 

4.  Have  a  real  personnel  director  who  will  not  only 
direct  employment  but  who  can  devise  ways  and  means 
for  securing  and  maintaining  a  live  interest  on  the 
part  of  the  men.  Among  the  methods  which  might 
be  employed  for  doing  this  are: 

a.  A  real  house  or  employees'  paper  for  large 
shops.  This  is  a  difficult  problem  but  is  an  ex- 

cellent means  of  contact  when  rightly  done. 
6.  Bulletins  in  each  department  giving  news  of 

interest  to  the  shop,  such  as  where  machines  are 
going,  showing  perhaps  one  of  these  lathes  in  use 
in  South  Africa  or  Australia  or  on  a  battleship. 

c.  Talks  to  the  men  to  enthuse  them  on  the  prod- 
uct just  as  we  do  to  the  salesmen ;  to  let  them  know 

the  good  points  of  the  machines  they  are  making. 
Opportunities  for  the  men  to  inspect  the  machines 
and  to  have  their  families  see  what  kind  of  work 
they  do.  A  good  workman  takes  pride  in  showing 
his  mother,  his  sweetheart  or  his  wife  and  family 
the  kind  of  work  he  does ;  to  point  out  the  necessity 
of  his  making  the  spindle  within  a  half -thousandth 
of  the  exact  size.  This  increases  his  own  pride  in 
his  work  and  also  raises  him  in  the  eyes  of  his 
family  who  too  often  oiily  think  of  him  as  a  man 
who  gets  his  clothes  and  hands  very  dirty  every 
day.  This  increase  of  respect  for  his  skill  adds  to 
his  self-respect  and  is  reflected  in  many  ways. 

d.  Devise  every  way  possible  to  make  the  men 
feel  that  they  are  really  a  part  of  the  family. 
While  this  is  the  work  of  the  director  of  personnel, 

he  cannot  do  it  alone.  He  must  have  the  coopera- 
tion of  every  official  to  insure  the  proper  relations 

with  the  men  in  the  shop.  Some  shops  are  begin- 
ning to  post  bulletins  showing  the  cost  of  the 

plant,  of  the  equipment,  the  value;  .of  the  output, 

and  the  cost  of  material  and  of  labor,"  in  percentage 
of  the  total,  and  other  facts  which  impress  the 
men  not  only  with  the  fact  that  they  are  part  of 
a  good-sized  business  but  that  the  firm  is  not  afraid 
to  be  frank  with  them  and  has  nothing  to  hide. 

These  are  merely  suggestions  and  can  be  modified  and 
improved  to  suit  local  conditions.  The  main  thing  and 
the  necessary  thing  is  to  get  the  men  interested  in  the 
plant  and  in  their  work.  It  is  not  any  easy  task  to  undo 
the  work  of  the  past  10  to  20  years  in  this  respect.  But 
it  can  be  done  and  it  will  well  repay  the  effort.  The 
benefit  becomes  evident  in  better  relations,  in  more  con- 

tented workmen,  in  lower  labor  turnover,  in  increased 
output  and  last  but  not  least,  in  better  citizens  for  the 
community  and  the  country. 

Tndispensability 
By  A.  Ellsworth 

Mr.  R.  Blondin  vriting  under  the  title  "Indispensa- 
bility"  on  page  520  of  American  Machivist  presents  an 
excellent  example  of  the  shortsighted  manager  who 
vents  the  irascibility,  which  is  the  perfectly  natural  con- 

comitant of  the  alway  unexpected  and  unwelcome  re- 
sults of  his  own  lack  of  judgment,  upon  the  head  of  a 

poor  "Andy"  who,  until  the  very  moment  he  was  fired 
for  It,  had  evidently  never  been  told  that  he  was  doing 

wrong.  I  don't  know  Andy  by  that  name  but  I  am 
acquainted  with  other  members  of  his  family.  He  gen- 

erally has  a  swelled  nut  and  firmly  believes  in  his  own 
indispensability,  but  this  is  rather  the  fault  of  his  early 
employers  than  his  own  failing.  He  possesses,  however, 
a  faculty  that  under  proper  supervision  is  capable  of 
rendering  service  of  infinite  value;  a  faculty  which  a 
wise  manager  should  recognize  and  develop,  at  the  same 
time  endeavoring  to  repress  features  that  might,  under 
some  circumstances,  becomes  undesirable. 

Probably  not  one  of  these  early  "managers"  knew 
enough  about  "man"  to  recognize  the  value  of  Andy's 
gift  or  the  danger  that  is  its  inevitable  companion. 
Not  one  of  them  had  ever  taken  Andy  to  one  side  and 
kindly  explained  to  him  that  while  a  good  memory  is 
a  very  valuable  possession,  there  are  certain  adjuncts 
in  the  way  of  records,  indices,  filing  systems,  etc.,  with 
which  it  can  be  advantageously  supplemented;  that 

while  he,  Andy,  knew  a  whale  of  a  lot  about  the  busi- 
ness there  still  remained  numerous  points  which  he 

had  overlooked,  and  if  he  wanted  to  become  really 
indispensable  he  should  cop  off  some  of  them  while  the 
copping  was  good  and  set  them  down  on  paper  so  that 
he  could  transfer  them  to  his  wonderful  memory  at  his 

convenience. 
Instead  of  that  the  manager  had  probably  bawled 

him  out  somewhat  after  the  manner  of  the  one  noted 
by  Mr.  Blondin,  and  Andy  quite  naturally  assumed  that 
"the  old  man  was  jealous  because  somebody  knew  more 
about  the  business  than  he  did" — indeed,  he  or  some  one 
of  his  brothers  has  told  me  just  that.  In  my  opinion 
the  manager  who  fired  Andy  because  he  had  a  good 

memory  and  didn't  know  there  was  anything  bad  about 
it  because  he  had  never  been  told,  is  exactly  on  a  par 
with  the  machinist  who  would  smash  up  a  perfectly 

good  lathe  because  he  couldn't  see  how  he  w^s  going  to 
turn  a  square  shaft  on  it. 

There  have  been  marvelous  developments  in  our  field, 

not  to  mention  others,  in  the  past  few  years;  there 

have  been  disastrous  failures  and  disappointments  as 

well.  I  wonder  if,  after  all,  some  of  us  who  are  or 

have  been  directors  of  the  activities  of  men  should  own 

up,  would  we  not  find  that  the  credit  for  a  considerable 

amount  of  this  progress  belongs  to  the  man  in  the  over- 
alls or  apron  and  at  least  a  little  of  the  trouble,  a  few 

of  the  mistakes,  are  chargable  against  usV 

1 
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Janette  Electric  Grinding  Stand 
The  Janette  Manufacturing  Co.,  617-625  West  Jack- 

son Boulevard,  Chicago,  III.,  and  149  Broadway,  New 
York,  is  now  marketing  the  electric  grinding  stand 
shown  in  the  illustration,  this  being  furnished  in  either 
bench  or  floor  type  as  desired.  The  machines  are 
identical  except  for  the  pedestal  and  can  be  furnished 

JANETTE    BENCH-TYPE  GRINDING    ST.4ND 
Floor  type:  Height,  46  in. ;  width,  14  in. ;  weight.  105  lb. ;  wheels, 

3  in.  X  5  in.  Bench  type:  Height,  10  in.;  width,  14  in.;  weight, 
65  lb. ;  wheels,  3  in.  x  5  in. 

for  either  110  or  220  volts,  d.c,  or  for  30,  50  or  60 
cycles,  110  or  220  volts,  a.c.  The  d.c.  motors  are  of 
the  compound-wound  type,  of  3500  r.p.m.  and  i  hp. 
Electrical  connection  can  be  made  to  any  lamp  socket, 
an  extension  cord  being  furnished,  and  a  switch  being 
located  in  the  base  of  the  grinder.  This  is  of  the  push- 

button type  and  can  be  seen  in  the  base  of  the  machine. 
The  spindles  are  made  from  90-point  carbon  steel, 
hardened  and  ground  to  size,  and  the  bearings  of  hard- 
drawn    phosphorus    bronze    SKF    ball    bearings    leing 

furnished  at  an  extra  charge.  Lubrication  is  of  the 
grease  and  wick-pattern  type  with  an  oil  cup  on  the 
upper  bearing,  and  the  bearing  arranged  with  the  oil 
return  holes  leading  back  into  the  oil  well.  Wheel 
mountings  are  of  standard  dimensions,  and  the  flange 
washers  are  machined  all  over  in  order  to  Insure  bal- 

ance. The  inner  flanges  are  keyed  to  the  spindle  and 
can  be  removed  if  desired.  The  wheel  guards  protect 
the  grinding  wheels  for  two-thirds  of  their  circum- 

ference. Adjustable  grinding  rests  are  furnished  and 
held  in  position  by  means  of  a  clamping  bolt  and  a  wing 
nut  in  a  T-slot.  They  may  be  removed  if  desired.  The 
water  pot  at  the  front  of  the  machine  is  detachable. 

Arcwell  Welding  Apparatus  for 
Alternating  Current 

The  Arcwell  Corporation,  42  Broadway,  New  York, 
has  just  placed  on  the  market  a  new  electric  welding 
machine  built  for  operation  on  alternating  current  of 
any  specified  voltage  or  frequency.  It  differs  from  the 

company's  standard  machine   in  that   it  is  being  put 

ALTERNATING-CURRENT    WELDING    APPARATUS 
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out  expressly  for  the  use  of  smaller  machine 

shops  and  garages,  its  capacity  not  being  sufficient  to 

take  care  of  heavy  work  on  a  basis  of  speed.  It  will 

do  any  work  that  can  be  done  by  the  larger  machines, 

but  the  work  cannot  be  performed  as  rapidly,  the  ma- 
chine being  intended  expressly  for  use  by  concerns  who 

have  only  occasional  welding  jobs  to  perform.  The 

machine  weighs  approximately  200  lb.,  and  being 

mounted  on  casters,  it  can  be  moved  from  one  job  to 
another. 

Cincinnati  Turret  Attachment 
The  illustration  shows  a  new  attachment  that  has  just 

been  placed  on  the  market  by  the  Cincinnati  Lathe  and 

Tool  Co.,  3207-3211  North  St.,  Oakley,  Cincinnati,  Ohio, 
for  use  in  connection  with  its  regular  line  of  engine 

lathes.     This  hexagonal  turret  is  designed  for  various 

CINCINNATI  HEXAGON  TURRBNT  ATTACHMENT 

types  of  work  and  is  shown  machining  a  bevel  gear  5i 
in.  in  diameter,  H  in.  wide,  having  a  13-in.  x  lA-in.  hub, 
through  which  a  l-in.  hole  is  bored.  The  lathe  shown 
is  supplied  with  a  pan,  a  pump,  a  turret  toolholder  in 
compound  rest,  double  back  gears  and  hexagonal  turret 
on  the  bed,  together  with  power-feed. 

■  t*  •  - 
'Hack"  High-Power  Universal 

Relieving  Machine 
The  "Hack"  high-power,  universal  relieving  machine 

shown  in  the  illustration  is  one  of  the  latest  products 
of  the  American  Machine  Tool  Engineering  Works, 
Chicago,  111.  The  machine  is  made  with  capacities 
of  6,  10  and  16  in.,  and  is  said  to  be  of  very  massive 
and  rigid  construction.  The  pan  and  legs  are  cast 
integral,  the  pan  being  close  to  the  floor  in  order  to 
allow  plenty  of  room  for  the  proper  width  and  breadth 
of  bed.  There  are  two  sets  of  ways,  one  upon  which 
the  head  and  tailstocks  are  aligned,  while  the  second 
set  is  used  in  connection  with  the  first  set  to  carry 
the  carriage.  The  second  set  of  ways  is  also  used 
for  aligning  the  side-relieving  attachment.  The  lead 
screw  is  located  in  the  center  of  the  rear  set  of  ways 
upon  which  the  carriage  slides,  which  is  said  to  permit 
the  movement  of  the  carriage  with  a  degree  of  posi- 
tiveness  that  is  not  obtainable  when  the  power  is 
transmitted  through  the  apron. 

The  headstock  is  said  to  contain  a  number  of  new 
features,  some  of  which  are  radical  in  design.  A 
countershaft  forms  a  part  of  the  head  itself,  and  power 

is  transmitted  to  the  machine  directly  from  the  line- 
shaft  or  jackshaft  through  one  forward  and  one  reverse 
belt  direct  to  the  machine  without  idlers  of  any  sort. 
Power  is  transmitted  from  the  pulleys  to  the  head 
through  a  Carlisle-Johnson  friction  clutch,  and  to  the 
spindle  through  spur  gearing,  the  majority  of  which 
is  made  from  60-point-carbon-steel  forgings.  Speed 
changes  are  obtained  by  sliding  gears  controlled  by 
five  levers,  the  gearing  running  in  a  bath  of  oil  to 
insure  proper  lubrication.  The  spindle  and  other 
bearings  are  equipped  with  sight  feed  oil  cups.  On 
the  end  of  the  machine  are  two  quadrants,  one  for 
change  gears  for  such  leads  as  may  be  desired  up  to 
approximately  6  in.,  the  other  controlling  the  cam- 
driving    shaft    that    extends    along    the    back    of    the 

FIG.  1.     "HACK"  UNIVERSAL  RELIEVING  MACHINE 
Specifications   for    16-in.    machine:    Weight,    8000    lb.;    capacity, 

cutters    14    in.    in    dia.    up   to   16    in.    long;    speeds    9;    diametrical 
pitch  of  teeth  in  bull  gears,  4. 

machine,  these  gears  regulating  the  number  of  gashes 
or  the  spiral  of  the  gash,  as  the  case  may  be.  The 
rear  cam-driving  shaft  is  driven  through  change  gears 
from  a  stud  in  the  rear  of  the  headstock,  obtaining 
its  power  directly  from  the  bull  gear.  This  shaft 
rotates  at  six  times  the  spindle  speed.  By  means  of 
a  ratchet  dog  arrangement  on  the  camshaft,  the  cam 
movement  is  suspended  while  reversing  the  spindle, 
and  is  ready  to  again  take  up  its  motion  at  the  proper 
point  when  the  spindle  again  moves  forward.  This 
cam-driving  shaft  extends  the  entire  length  of  the 
machine,  being  supported  in  bearings  at  both  ends,  and 

from  it  is  taken  the  power  to  rotate  the  cam  arbor- 
driving  mechanism  at  the  back  of  the  carriage,  as  well 

as  the  driving  mechanism  for  the  side-relieving  cam, 
the  adjustments  being  such  that  it  is  possible  to  time 
the  two  cams  together  or  otherwise,  as  may  be  desired. 

The  side-relieving  attachment  causes  the  entire  car- 
riage to  move  while  the  regular  relieving  attachment 

causes  the  cross-slide  only  to  move. 
The  carriage  cross-slide  and  compound-slide  are 

heavy,  and  the  tool  block,  which  in  itself  is  a  hori- 
zontal slide,  is  made  of  cast  steel,  carbonized,  hardened 
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and  ground  on  all  working  surfaces.  This  construc- 
tion permits  the  use  of  micrometer  adjustments  when 

required,  and  a  device  is  incorporated  to  lock  the  block 
securely  in  place.  A  safety  device  inside  of  the  head- 
stock  prevents  the  carriage  from  being  run  against 
the  headstock  by  accident;  a  second  safety  device  in 
the  tailstock  prevents  the  carriage  running  into  the 
tailstock. 

The  tailstock  is  made  in  one  piece,  and  when  taper 

intended  to  be  installed  on  the  regular  traveling  crane 
for  handling  light  loads.  The  hoist  is  made  up  to  suit 
the  various  requirements  of  the  customer  and  is  made 
ordinarily  in  sizes  up  to  5  tons,  but  special  hoists  of 
larger  size  can  be  furnished  if  desired.  The  hoist  does 
not  take  any  more  headroom  than  the  regular  crane, 
does  not  require  an  extra  trolley,  and  does  not  shorten 
the  travel  of  the  trolley  on  the  bridge,  nor  does  it  in- 

terfere with  the  accessibility  of  the  main  hoist.  The 
advantages  claimed  are,  saving  in  power  over  the  use 
of  the  main  hoist  and  the  saving  in  time  required  in 

PIG. REAR  VIEW  OF  "HACK"   UNIVERSAL, 
RELIEVING  MACHINE 

PAYNE  AUXILIARY    HOIST    INSTALLED    ON    AN    ELECTRIC 
TRAVELING   CRANE 

relieving  is  handled,  a  special  spindle  with  offset  center 
can  be  furnished.  The  carriage  is  moved  by  a  rack 
and  pinion  mechanism  within  the  apron.  A  special 
mechanism  is  incorporated  to  provide  for  concave  re- 

lieving, the  purpose  of  which  is  to  relieve  the  barrel 
effect  resulting  in  all  hobs  and  cutters  being  more 
than  several  inches  in  width  as  the  result  of  harden- 

ing. The  arrangement  of  this  feature  is  such  that 
where  three  hobs  or  more  of  a  kind  are  placed  upon  the 
relieving  arbor,  each  hob  can  be  produced  with  a  concave 
contour  corresponding  exactly  in  curvature  and  depth 
with  that  of  the  other  hob  in  that  set,  or  where  only 
one  large  hob  is  being  made,  the  curvature  can  be 
distributed  in  its  proper  form  over  the  entire  length 
of  the  long  hob.  This  curvature  is  controlled  entirely 
from  the  mechanism  within  the  apron,  and  can  be 
readily  adjusted  and  set  for  any  desired  length  or 
depth  of  curvature.  The  machine  is  completely  uni- 

versal, capable  of  relieving  spiral  or  straight  gashed 
hobs,  plain  form  cutters,  counterbores,  either  left  or 
right-hand,  as  well  as  internal  relieving  on  special 
tools  when  such  may  be  required. 

Payne  Auxiliary  Electric  Hoist 
One  of  the  disadvantages  of  the  ordinary  overhead 

traveling  crane  for  heavy  work  is  that  a  large  per- 
centage of  the  work  handled  is  often  far  below  the 

capacity  of  the  crane  with  the  result  that  the  handling 
speed  of  the  light  pieces  is  rather  low.  To  obviate  this 
difficulty  the  N.  B.  Payne  Co.,  25  Church  St.,  New  York, 
is   now   marketing   an    auxiliary   electric   hoist   that   is 

handling  of  light  loads, 
on  the  hoist  carriage 
lubricated  bearings. 

The  hoist  is  hung  from  an  axle 
and    is    equipped    with    oilless 

Manufacturing  Equipment  Factory 
Washbowls 

The  Manufacturing  Equipment  and  Engineering  Co., 
Framingham,  Mass.,  is  now  manufacturing  the  type  of 
factory  washbowls  shown  in  the  illustration.  These 
have  a  common  water-supply,  common  waste,  and  com- 

mon vent,  each  bowl  being  trapped  and  vonted.  The 
bowls  are  furnished  in  either  single  or  double  batteries 
as  the  user  may  desire.  The  illustration  shows  a  double 
battery,  there  being  a  row  on  each  side  of  the  middle 
line  of  the  structure.  Each  pair  of  bowls  is  trapped 
into  an  upright  pipe  which  in  turn  connects  vertically 
with  the  common  vent  that  is  formed  by  the  large  pipe 

FACTORY  WASHBOWLS 
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at  the  top  of  the  apparatus,  this  being  supported  by 
hollow  cast-iron  pipes  extending  from  the  top  to  the 
bottom  flanged  feet  of  the  apparatus.  There  is  a  hollow 

upright  casting  for  each  set  of  two  bowls,  each  casting 

being  one  piece  with  two  traps,  one  on  each  side,  ex- 
tending below  the  waste  or  bottom  pipe  in  the  apparatus. 

The  bowls  shown  are  piped  for  hot  and  cold  water  but 
can  be  furnished  for  water  of  one  temperature  if  de- 

sired. They  are  made  with  plain  cast  iron,  galvanized 
iron,  or  vitrified  porcelain  enameled  bowls,  and  are 
shipped  completely  assembled. 

The  "Victor"  Vise 
A  new  woodworkers'  vise  called  the  "Victor"  has 

been  placed  on  the  market  by  the  Victor  Tool  Co., 
Waynesboro,  Penn.  The  jaws  are  7  x  18  in.  with  an 
opening  of   15  in.  and  are  smoothly   finished   for   fine 

is  transmitted  from  the  drive  pulley  through  two  bevel 

gears  and  a  vertical  shaft  to  the  rear  four-step  cone 
pulley,  from  which  it  is  carried  by  a  straight  endless 
belt  to  the  forward  cone  driving  the  spindle,  this 
arrangement  eliminating  the  quarter-turn  belt.  The 
spindle  is  of  high-carbon  steel,  turned  and  ground  to 
size  and  is  provided  with  two  driving  splines  on  oppo- 

site sides.  The  spindle  and  cone  pulleys  are  balanced 
to  eliminate  vibration.  An  oil  reservoir  at  the  tor>  of 
the  spindle  contains  sufficient  oil  so  that  frequent  oiling 
is  unnecessary.  The  spindle  is  counterbalanced  by  a 
weight  located  inside  of  the  column  and  has  a  covered 
or  protected  ball  thrust  bearing  at  the  lower  end  of  the 
sleeve.  The  spindle  sleeve  is  made  of  cast  iron  reamed 
inside  and  ground  on  the  outside  and  is  fitted  at  the 
upper  end  with  an  adjustment  to  take  up  end  wear.  The 
sleeve  has  a  splin*?  in  full  length  to  assure  accurate 
meshing  between  the  rack  and  pinion  teeth,  and  two 

THE    "VICTOR"    VISE 
Fig.  1 — Jaws  swung  into  position  tor  woik  above  the  bencli  level  and  rack  bar  for  raising  or  lowering  jaws.  Fig.  2^0ne  of 

the  many  positions  in  which  the  vise  can  be  set  for  handling  work  of  irregular  shape.  Fig.  3 — Holding-dogs  in  position  for 
grasping  thin  pieces  for  surface  working.  Fig.  4 — Jaws  for  holding  metal  parts.  Fig.  5 — Setting  for  wedge-shaped  pieces  show- 

ing adjusting  collar  and  clamping  lever  for  revolving  jaws.     Fig.    6 — Upright  position  with  tilt  or  angle  jaw  in  place. 

woodworking.  It  is  claimed  that  the  vise  will  hold  all 
classes  of  work  in  almost  any  conceivable  position. 
The  figures  illustrate  some  of  the  various  uses  to  which 
the  vise  may  be  put.  It  has  only  15  parts  and  its 
weight  is  75  lb. 

Edlund  Sensitive  Drilling 
Machine 

The  illustration  shows  one  of  a  line  of  sensitive  drill- 
ing machines  that  are  being  manufactured  in  the  1-, 

2-,  3-,  4-,  5-  and  6-spindle  type  by  the  Edlund  Machinery 
Co.,  Inc.,  Cortland,  N.  Y.  These  machines  are  of  the 
quick-change,  high-speed,  ball-bearing  sensitive  type,  the 
operator  making  all  speed  changes  from  the  working 
position  without  stopping  the  machine.  Ten  ball  bear- 

ings are  used  for  each  spindle  and  it  is  said  that  the 
bearings  used  throughout  are  extra  large.     The  power 

adjusting  screws  are  provided  to  take  up  the  wear  in 
this  bearing.  A  locking  screw  is  also  provided  which 

locks  the  adjusting  screws  and  keeps  the  spline  in  peti- 
tion. A  stop  collar  and  an  adjustable  depth  screw  are 

also  provided.  The  sliding  arm  has  a  9-in.  bearing  on 
the  column  and  is  fastened  by  a  bolt  at  the  upper  end. 

This  bolt  is  so  adjusted  that  the  raising  and  lowering 

of  the  arm  is  accomplished  by  simply  unlocking  fie 

clamping  lever  on  the  lower  end  of  the  arm,  making 
the  use  of  a  wrench  unnecessary.  The  bevel  driving 

gears  are  contained  in  the  gear  case  and  are  made  of 

steel,  packhardened  with  planed  teeth.  The  splash 
system  of  lubrication  is  used  and  provision  is  made  to 

take  up  the  wear  in  the  ball  bearings.  Four  speed 
changes  are  provided,  the  belt  running  in  a  shifting 

device  operated  by  a  rack  and  pinion  controlled  by  a 
handle  at  the  left  side  of  the  machine  within  reach  of 

the  operator.     An  adjustable  idler  is  provided  to  take 
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EDLUND  SIXGI>E-SI'INDLE  SENSITIVE  DRILLING  MACHINE 
Maximum  distance  from  spindle  nose  to  table,  32i  in.;  diameter 

of  spindle.  J  in.;  diameter  of  spindle  nose,  1  f'j  in.;  taper  in 
spmdle,  Morse  No.  2  ;  vertical  traverse  of  spindle.  6J  in.  ;  vertical 
traverse  of  arm.  9J  in.  ;  vertical  traverse  of  table.  16|  in.  ;  diameter 
of  drive  pulley.  9  in.  ;  width  of  drive  belt,  13  in.  ;  width  of  spindle 
belt.  11  in.;  face  of  column  to  center  of  spindle.  8  in.;  distance 
between  spindles  on  multiple  machine.  9i  in.  ;  working  surface  of 
table.  141  in.  x  16,  254,  35,  44J,  54,  or  63 J  in.  in  length  for  one  to 
six  spindle  machines  respectively ;  outside  dimensions  of  table. 
19  in.  X  21.  30i,  40,  49J,  59,  or  68i  in.  for  one  to  six  spindle 
machines  respectively:  weight,  825,  1100,  1400,  1850,  2400,  or  2750 
lb.  for  one  to  six  spindle  machines  respectively. 

up  slack  in  the  belt.  The  table  is  supported  by  a 
telescopic  screw,  the  back  part  being  raised  to  protect 
the  wa.vs  on  the  base.  The  chip  groove  is  said  to  be 
extra  large  and  is  so  designed  that  it  can  be  easily 
cleaned.  The  gib  is  fitted  with  two  adjusting  screws 
and  two  locking  screws  to  insure  ease  in  adjusting. 

Grant  Tube-End  Spinning  Machine 
The  Grant  Manufacturing  and  Machine  Co.,  Bridge- 

port, Conn.,  has  developed  and  placed  on  the  market 
a  spinning  machine,  intended  for  flanging  the  ends  of 
brass  and  copper  tubing,  such  as  used  for  connecting 
brass  or  copper  pipes  to  carbureters  and  oilers  for  auto- 

mobiles, aircraft  engines,  motor  boats,  or  copper  coils 
for  hot-water  heaters.  A  quick  hand-clamping  arrange- 

ment is  attached  to  the  table  or  knee  of  the  machine 
for  holding  the  tubing  securely  in  position  while  the 
flanging  is  being  done.  This  clamping  arranging  is  so 
designed  that  the  gripping  jaws  can  be  removed  and 
others  inserted  for  different  sizes  of  tubing. 

The  machine  will  flange  tubing  from  the  smallest  up 
to  and  including  1  in.  in  diameter,  and  the  output  from 
the  machine  will  depend  entirely  upon  the  operator,  as  it 

requires  only  a  second's  time  to  form  a  perfect  flange  on 
the  end  ot  the  tubing. 

GRANT    TUBE-END    SPINNING    MACHINE 

It  will  also  be  noted  from  the  illustration  shown 

that  the  machine  is  mounted  upon  a  bench  in  a  hori- 
zontal position  which  will  permit  the  flanging  of  pipes 

of  any  desired  length.  The  flanging  is  done  through  the 

medium  of  a  foot  treadle  thus  leaving  the  operator's 
hands  free  to  manipulate  the  work.  The  machines  are 
arranged  for  either  belt  or  motor  drive. 

National  Metal  Trade  Program 
Following  is  the  program  for  the  21st  annual  con- 

vention of  the  National  Metal  Trades  Association  to 
be  held  at  the  Hotel  Astor,  New  York,  during  the  week 
of  Apr.  21 :  Monday,  the  executive  committee  and  local 
branch  secretaries  will  hold  their  meetings,  followed  by 
a  dinner  in  the  evening  to  the  administrative  council  and 
secretaries.  On  Tuesday,  the  secretaries  will  continue 
their  meeting  and  the  administrative  council  will  also 
meet.  Tuesday  evening,  the  alumni  dinner  will  be  held 
and  on  Wednesday  the  convention  will  take  place.  The 
program  in  the  morning  will  consist  of  the  reports  of 

president,  John  W.  O'Leary;  treasurer,  F.  C.  Caldwell; 
commissioner,  John  D.  Hibbard,  and  secretary.  Homer 
D.  Sayre,  followed  by  the  report  of  the  Committee  on 
Industrial  Education  presented  by  the  chairman,  Harold 
C.  Smith,  Illinois  Tool  Works,  Chicago.  Harry  F. 

Atwood  will  then  address  the  convention  on  "Our  Con- 
stitution, the  Antidote  for  Bolshevism."  At  the  Wednes- 

day afternoon  session,  Frank  Jewel  Raymond,  East 

Orange,  N.  J.,  will  speak  on  "The  Dust  in  In- 
dustry," Hon.  William  C.  Redfield  on  "Work  of  the 

Department  of  Commerce  and  Its  Relation  to  Business," 
Howard  Coonley  on  "Problems  of  Shipbuilding,"  Rev. 
Dr.  Charles  Audrey  Eaton  on  "Industrial  Democracy." 
The  convention  banquet  will  take  place  in  the  evening, 

John  W.  O'Leary,  president,  presiding.  The  speaker  of 
the  evening  will  be  Senator  James  E.  Watson  of  Indiana. 
The  Thursday  morning  session  will  be  devoted  to  an 
open  and  informal  discussion,  by  the  members  present, 
of  recent  important  industrial  tendencies.  This  will  be 
followed  by  the  reports  of  the  convention  committees, 
report  of  the  nominating  committee,  and  the  election  and 
installation  of  officers  for  the  coming  year.  The  incom- 

ing administrative  council  will  meet  immediately  follow- 
ing the  adjournment  of  the  convention. 

'
^
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Sparks  from  the 
The  High  Shipping  Rates 

Representatives    of    American    Manu- 
facturers in  Europe  Subject  to  Loss 

Through  Ocean  Freight  Rates 
Recently  Announced 

A  well  known  and  responsible  cor- 
respondent of  the  American  Machinist 

writes:  Foreign  dealers  representing 
American  manufacturers  are  being  sub- 

jected to  material  losses  in  handling 
our  goods,  due  to  the  fact  that  they 
have  sold  goods  over  there  at  delivered 
prices,  basing  their 
selling  price  calcu- 

lations on  the 
ocean  freight  rates 
recently  announced 
by  the  Shipping 
Board.  When  it 
comes  to  a  show- 

down, large  quanti- 
ties of  our  prod- 

ucts have  been 
shipped  at  exceed- 

ingly high  rates  as 
compared  with  the 
announced  rates  of 
the  Shipping  Board, 
for  two  reasons, 
first — because  the 
goods  had  to  be  de- 

livered in  a  certain 
time  under  penalty; 
second  —  because 
the  Shipping  Board, 
by  not  giving  the 
service  at  the  re- 

duced rates,  forced 
these  agents  to  ac- 

cept shipments  at 
comparatively  ex- 

ceed i  n  g  1  y  high 
rates.  Where  the  agents  are  compelled 
to  deliver  at  the  high  rate,  due  to 
terms  of  sale  they  have  lost  money 
pushing  American  goods,  instead  of 
making  money,  with  the  result  that 
many  large  contracts  for  American 
goods  have  been  cancelled. 

While  in  New  York,  I  saw  one  cable 
from  Spain  which  cancelled  every 
American  order,  stating  clearly  that 
they  could  not  accept  further  shipments 
with  the  overhead  charges  as  they  ex- 

ist today,  this  cable  indicating  that 
their  competitors  were  securing  mate- 

rial at  much  lower  delivered  cost  price. 
This  situation  is  detrimental  in  the 

extreme,  when  it  comes  to  the  foreign 
dealer  wishing  to  place  stock  orders 
for  future  sale.  Naturally,  no  sane 
dealer  is  going  to  stock  up  on  Ameri- 

can goods  and  have  a  large  percentage 
of  his  profit  tied  up  in  ocean  costs.  If 
the  shipping  rates  were  more  reason- 

able and  staple,  he  would  be  more  in- 
clined to  take  a  chance,  principally  for 

the  sake  of  having  goods  for  prompt 

sales,  but  under  present  conditions, 
stock  orders  are  hard  to  get. 

It  is  needless  to  point  out  what  the 
Shipping  Board  rates  to  Belgium  and 
Spain  have  been  within  the  last  few 
weeks,  and  what  the  other  lines  have 
done  to  the  rates  when  they  realized 
that  the  Shipping  Board  was  not  giving 
the  service. 

While  this  situation  has  greatly  af- 

fected the  writer's  own  foreign  busi- 
ness, yet  he  is  only  one  of  the  many  in 

this  district  who  are  crying  for  relief, 
and  in  the  name  of  the  foreign  traders 

Bronze  tablet  recently  placed  on  the  wall  in  the  Lodge  &  Shipley  Machine  Tool 

Company's  shop   by   the  employees,   as   a   memorial   to   the   late   W^illiam 
Lodge.    Clement  J.  Burnham  a  sculptor  of  Cincinnati,  is  the  designer 

I  ask  that  the  powerful  influence  of  the 
National  Foreign  Trade  Council  be 
brought  to  bear  to  bring  about  relief, 
not  in  a  year,  but  immediately,  if  we 
are  to  keep  our  businesses  going,  keep 
labor  employed  and  give  jobs  to  the 
boys  who  have  come  back  home  and  who 
expect  us  to  take  care  of  them. 

*     *     * 

Employment    of    Discharged 
Soldiers  as  Civilian  Guards 

The  attention  of  all  concerned  is  cal- 
led to  the  desirability  of  employing  dis- 

charged soldiers  as  civilian  guards  at 
places  where  such  guards  are  required 

Wants  Bids  for  Mail-Carrying 
Aeroplanes 

The  Post  Office  Department  has 
issued  specifications  for  multimotored 
aeroplanes  of  strictly  commercial  type 
and  particularly  adapted  for  the  carry- 

ing of  mails.  The  specifications  are 
general  in  their  terms  and  are  designed 
to  allow  aeroplane  buildfers  the  widest 
latitude  of  design  and  construction  to 
give  the  performance  required  for  car- 

rying the  mails.  They  are  the  result 
of  a  symposium  of  views  of  pilots,  aero- 

plane mechanics, 

.  aeronautical  engin- 
eers and  practical 

aeroplane  builders 
on  what  should  be 

the  qualifications  of 

a  practical  com- 
mercial plane.  Con- 

sideration will  be 
given  to  a  plane  of 
two,  three  or  more 
motors  connected 
on  one  shaft  or  set 
in  the  wings  or 
central  fuselage,  or 
both,  and  carrying 
a  minimum  of  1500 
lb.  of  mail.  While 
the  needs  of  the 

department  are 
preferably  for  a 
plane  carrying  a 
ton  or  IJ  tons  of 
mail,  consideration 
will  be  given  to  a 
machine  of  1500  lb. 

What  the  depart- 
ment especially  de- 
sires is  an  aero- 
plane of  the  lowest 

possible  landing  speed,  whether  that 
speed  is  structurally  inherent  in  the 
machine  or  accomplished  through  me- 

chanical devices,  and  a  cruising  speed 
of  between  90  and  100  miles  an  hour, 
with  a  top  speed  of  between  110  and 
115  miles  and  a  cruising  radius  of 
about  6  hours  with  normal  load  pre- 

scribed. A  serviceable  ceiling  of  at 
least  15,000  ft.  is  wanted.  If  the  planes 
are  built  around  Liberty  or  Hispano- 

Suiza  engines  the  department  will  fur- nish the  motors. 

According  to  the  views  of  postal 

officials,  a  plane  with  a  mail-carrying 

capacity    of    IJ    tons,   with    a    six-hour The  civil  service  regulations  permit  of    cruising  radius,  should  not  exceed   100 
preference  being  given  in  such  cases 
to  the  employment  of  men  who  have 
had  service  in  the  United  States  Army. 
The  training  which  these  men  have  had 
was  such  as  to  especially  fit  them  for 
the  work  of  guards  and  watchmen.  The 
employment  of  civilian  guards,  as  that 
of  other  civilian  employees  of  the  Ord- 

nance Department,  should  be  taken  up 
delivery,  and  consequently  make  quick    with  the  Civil  Service  Commission. 

ft.  in  the  wing  span.  Engines  if  placed 

in  the  wing  must  be  made  accessible 
with  safety  to  the  mechanic  for  minor 
repairs  in  the  air.  Each  engine  is  to 
be  equipped  with  independent  and,  as 
far  as  possible,  fuel  gas,  oil  and  igni- 

tion systems  to  minimize  engine  failure. 
The  bids  are  to  be  opened  on  June  2, 

and  it  is  expected  that  planes  will  be 
ready   for  delivery  within  six  months. 
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Worlds  Industrial  Forc^e .By  JE,C.Porter' News  Editor 

American    Business    Preparing 
Constructive  Suggestions 

A  preliminary  outline  of  the  program 
for  the  Seventh  Annual  Meeting  of  the 
Chamber  of  Commerce  of  the  United 
States,  to  be  held  at  St.  Louis,  Apr. 
28  to  May  1,  as  given  out  at  the  cham- 

ber's headquarters  here,  discloses  that 
American  business  is  preparing  to  offer 
constructive  suggestions  with  respect 
to  the  future  relations  between  govem- 
ment  and  business. 

Having  the  advantage  of  experience 
gained  during  the  war  and  during  a 

five  months'  period  of  industrial  read- 
justment, business  men  now  are  in  posi- 

tion to  give  advice  from  their  point  of 
view  on  some  of  the  important  ques- 

tions that  are  agitating  the  country. 
The  meeting,  coming  as  it  does  on  the 
eve  of  an  extraordinary  session  of  Con- 

gress, furnishes  an  opportunity  for  ob- 
taining a  composite  opinion  from  the 

business  world  on  many  things  that 
Congress  will  take  up. 

Will   Call   Meeting  of   Chairmen 

A  very  large  part  of  the  things  that 
Congress  will  be  called  on  to  consider 
touch  industry  and  business  at  some 
point.  At  St.  Louis  the  representatives 
of  business  from  48  states  attend- 

ing the  meeting  will  express  their 
views  not  only  as  to  policies  and  prin- 

ciples but  will  advance  detailed  pro- 
grams as  to  carrying  them  out. 

A  call  has  been  sent  out  asking  a 
meeting  at  the  time  of  the  convention 
of  the  Advisory  Council  of  American 
Industries,  made  up  of  chairmen  of  the 
nearly  400  War  Service  Committees 

named  under  the  chamber's  direction 
during  the  war  to  represent  industry 
before  the  Government.  These  men  will 
come  together  for  the  first  time  since 
the  first  of  the  year,  when  they  met  at 
New  York  to  form  an  organization  to 
perpetuate  the  War  Service  Committees. 

Subjects  for  Discussion 

The  subjects  for  discussion  and  action 
at  St.  Louis  include  the  disposition  and 

operation  of  the  country's  railroads  and 
merchant  marine;  proposed  revision  of 
anti-trust  legislation;  the  future  of 
public  utilities;  foreign  relations  and 
foreign  trade,  agriculture;  industrial 
production;  domestic  distribution;water- 
ways  and  highways;  industrial  rela- 

tions; international  commercial  arbitra- 
tion; finance  and  the  Victory  Loan. 

The  chamber  is  obtaining  the  services 
^  of  the  best  authorities  of  the  country 

as  speakers  and  those  who  will  deliver 
addresses  include  Carter  Glass,  Secre- 

tary of  the  Treasury;  William  C.  Red- 
field,  Secretary  of  Commerce;  Edward 
N.  Hurley,  Chairman  of  the  Shipping 
Board;  Walker  D.  Hines,  Director  of 
Eailroad   Transportation;    Senator   Al- 

bert S.  Cummins;  George  Ed.  Smith, 

President  of  the  Manufacturers'  Export Association,  and  others. 
The  French  government  is  sending 

to  the  meeting  as  speaker  a  special 
representative  in  the  person  of  Maurice 
Casenave,  formerly  French  M  nister  to 
Brazil,  who  comes  to  the  United  States 
as  Director  General  of  the  French  Ser- 

vices in  this  country,  succeeding  the 
French  High  Commission. 

Export  Association  to  Give 
Luncheon  in  Chicago 

Following  the  custom  set  last  year 
in  Cincinnati,  the  American  Manu- 

facturers' Export  Association  will  tender 
a  luncheon  to  all  members  who  may 
be  in  attendance  at  the  National 
Foreign  Trade  Convention  in  Chicago, 
Apr.   24-26,    1919. 

The  luncheon  will  be  held  in  Congress 
Hotel  at  12:30  p.m.  on  Friday,  Apr. 
25th,  and  will  precede  the  Group  Ses- 

sion on  "Direct  Selling"  which  begins 
at  12:30  p.m.  in  the  same  hotel  under 
the  association's  auspices.  The  speak- 

ers will  be  Alba  Johnson,  president 
Baldwin  Locomotive  Works;  E.  M.  Herr, 
president,  Westinghouse  Electric  and 
Manufacturing  Co.;  C.  E.  Jennings, 
president  C.  E.  Jennings  Co.;  W.  B. 
Campbell,  president,  Perkins,  Campbell 
Co.,  and  Mr.  George  Ed.  Smith,  presi- 

dent Royal  Typewriter  Company,  all 
former  presidents  of  the  association. 

*  *     * 

Outlines   the   Machinery   Needed 

By  French  Nation 
The  agricultural  machinery  needed 

by  France,  according  to  George  Ford, 
head  of  the  Red  Cross  reconstruction 

work  in  Paris,  is  of  the  following  va- 
rieties: 81,000  plows,  56,000  cultivators, 

30,000  mowing  machines,  115,000  farm 
wagons,  88,000  haiTows,  50,000  rollers, 
48,000  hoes,  36,000  seed  drills,  13,000 
fertilizers,  16,000  beet  extractors,  21,000 
winnowing  machines,  18,000  horse- 
drawn  rakes,  32,000  reapers  and  bind- 

ers, and  53,000  root  cutters,  besides 
other  farm  implements. 

*  *     * 

Uncle  Sam's  Resources 
From  United  States  reports  we  learn 

that  we  represent  but  6  per  cent,  of  the 
world's  population  and  own  but  7  per 
cent,  of  the  world's  land.  But  we  pro- 

duce 70  per  cent,  of  the  world's  copper, 
60  per  cent,  of  the  oil,  75  per  cent,  of  the 
corn,  60  per  cent,  of  the  cotton,  33  per 
cent,  of  the  silver,  52  per  cent,  of  the 
coal,  40  per  cent,  of  the  iron  and  steel, 
20  per  cent,  of  the  gold,  85  per  cent,  of 
the  automobiles,  25  per  cent,  of  the 
wheat  and  we  operate  40  per  cent,  of 

the  world's  railroads. 

Federal  Association  Formed 
Its  Purpose  Is  To  Facilitate  and  Hasten 

The  Liquidation  of  Cancelled 
War  Contracts. 

The  Federal  Liquidating  Association, 
with  local  offices  at  84  State  St.,  Bos- 

ton, Mass.,  Room  B,  has  been  formed 
to  facilitate  and  hasten  the  liquidation 
of  reduced,  suspended,  terminated  or 
cancelled  war  contracts. 

Thousands  of  contracts  have  been 
suspended  by  the  Government  in  the 
midst  of  performance.  Commercial 
contracts  were  never  broken  in  such 
sudden  and  wholesale  fashion  and 
there  is  little  precedent  to  guide.  The 
tedious  processes  of  litigation  must 
be  avoided.  Settlement  must  be  made 
just  as  the  contracts  were  made — by 
newly  negotiated  settlement  agreements 
fair  to  the  Government  and  to  the 
contractor.  But  this  negotiation  can- 

not proceed  vrith  the  freedom  of  private 
business.  The  governmental  adminis- 

trative organization  is  bevrildering,  es- 
pecially in  respect  of  this  new  and  un- 

precedented situation  and  procedure. 
The  advantage  of  system  and  coop- 

eration in  dealing  with  the  Government 
was  very  clearly  and  thoroughly  shown 
by  the  Association  of  Manufacturers 
of  War  Material  formed  early  in  Jan- 

uary to  insure  the  enactment  of  a  satis- 
factory bill  validating  informal  war 

contracts  and  to  obtain  a  modification 
of  the  ruling  of  the  War  Department 
affecting  settlements  with  sub-contrac- 

tors. Both  objects  were  attained.  Con- 
sidering the  highly  important  legisla- 

tion that  failed  of  passage,  the  value 
of  the  work  done  by  the  association  in 
its  first  task  cannot  be  minimized. 

The  essential  idea  of  the  new  plan 
is  to  secure  the  services  of  the  best 
men  for  the  work  and  to  create  an 
organization  which  will  make  their 
services  available  to  all  contractors. 

Brig.  Gen.  Hugh  S.  Johnson  will  be 
president  of  the  association.  He  was 
the  man  selected  by  General  Crowder 
to  prepare  a  plan  for  the  execution  of 
the  draft.  The  plan  was  revolutionary, 
but  its  simplicity  and  practicability  so 
commended  itself  to  the  War  Depart- 

ment that  it  was  adopted  and  General 
Crowder  entrusted  General  Johnson 
with  its  execution. 

The  greatest  difficulty  in  presenting 
claims  lies  in  estimation  and  accounting. 
Figures  must  be  set  up  in  precise  ac- 

cord with  departmental  regulations. 
Col.  R.  H.  Montgomery  will  have  charge 
of  the  accounting  for  the  association. 
Colonel  Montgomery  was  General 

Johnson's  chief  adviser  in  accounting 
matters  during  the  war.  He  was  a 
member  of  the  War  Department  Board 
of  Appraisal  and  of  the  War  Industries 
Board  Price  Fixing  Committee,  fn  these 
capacities  he  had  a  wide  contact  with 
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American  business  and  industry  and 

with  all  departments  of  the  Govern- 
ment, and  his  work  has  been  highly 

commended  by  all  who  are  familiar 
with  it 

R.  W.  Belcher  Gets  New  Position 
R.  W.  Belcher,  who  has  been  es- 

pecially identified  with  civil  service 
work,  has  been  elected  secretary  of  the 
War    Service    Executive    Committee   of 

The  new  association  has  also  secured    ̂ ^e  Chamber  of  Commerce  of  the  United 

the  services  of  a  carefully  selected  per- 
sonnel, familiar  through  service  in 

governmental  bureaus  with  depart- 
mental methods  and  with  war  contracts. 

The  officers  of  the  Association  of 
Manufacturers    of    War    Material    who 

States,  of  which  Joseph  H.  Defress,  of 
Chicago,  is  chairman. 

Mr.  Belcher  takes  up  the  work  which 

present    work    is    in    connection    with 
executing  the   detail  of  interest  to  the 

share  in  the  direction  of  the  affairs  of    -^^^  Service  Committees  which  are  to 
meet  at  the  annual  convention  of  the 

Chamber  of  Commerce  of  the  United 

States,  to  be  held  in  St.  Louis. 
Mr.  Belcher  has  been  serving  for  a 

year  and  a  half  in  the  army  as  a  cap- 
tain in  the  Ordnance  Department,  in 

connection  with  civilian  personnel.  He 

was  secretary  of  the  Civil  Service  Com- 
mission of  the  City  of  New  York  dur- 

ing the  administration  of  Mayor 
Mitchell.     His  headquarters  are  in  the 

the  new  association  are  W.  S.  and  C.  J 

Symington  and  H.  H.  Dinneen.  These 

gentlemen  add  to  an  intimate  associ- 
tion  with  all  departmental  agencies, 
acquired  during  the  war  and  in  the 
work  of  the  old  association,  a  wide  ex- 

perience in  governmental  contracts. 

They  bring  to  the  direction  of  the  as- 
sociation the  practical  point  of  view 

of  interested  contractors.  W.  S.  Sym- 
ington is  general  counsel  for  the  Sym- 
ington interests.  He  was  chairman  of  Rjggs  Building,  Washington,  D.  C. 

the  Association  of  Manufacturers  of 
War  Material.  C.  J.  Symington  is 
president  of  the  Symington  Machine 
Corporation  and  has  been  the  Washing- 

ton representative  of  the  Symington 
interests  during  the  war.  As  such, 
he  derived  an  intimate  knowledge  of 
departmental  geography,  methods  and 
precedure,  and  of  war  contracts.  Mr. 
Dinneen  has  been  actively  engaged  in 
Washington  in  a  legal  capacity  during 
the  war.  As  secretary  of  the  old  as- 

sociation of  the  75-mm.  Shell  Associ- 

ation, the  American  Fuse  Maufacturers' 
Association,     and     the     Committee     on 

familiarity  and  contact  with  the  depart 
nients  and  has  gained  wide  acquaintance 
among  manufacturers. 

Organization   and   Plan   of  the 
Association 

The  Washington  headquarters  of  the 
assoc'ation  will  keep  in  close  contact 
with  the  various  governmental  depart- 

ments, presenting  the  contractors'  point 
of  view  generally,  and,  more  particu- 

larly, attending  to  the  expedition  and 
presentation  of  all  matters  pending  be- 

fore any  departmental  agency. 
Local  offices  have  been  established  at 

each  of  the  following  points  selected  be- 
cause of  their  convenience  to  local 

boards  of  adjustment:  New  York,  Bos- 
ton, Philadelphia,  Baltimore,  Rochester, 

Bridgeport,  Pittsburgh,  Cleveland,  De- 
troit, Cincinnati,  Chicago  and  St.  Louis. 

Each  local  office  has  a  business  man- 
ager, an  accounting  and  engineering  de- 

partment, a  local  counsel  and  a  com- 
petent office  personnel. 

The  plan  of  having  accounting,  en- 
gineering and  legal  departments  is  not 

intended  to  restrict  the  use  by  contrac- 
tors of  their  own  experts  in  these  lines. 

The  personnel  of  the  association  for 
this  service  is  selected  with  special 
reference  to  its  instruction  and  compe- 

tency for  departmental  work. 
The  system  of  local  and  Washington 

offices  enables  business  to  be  rapidly 
despatched  and  energetically  followed 
from  its  inception  locally,  through  the 
Washington  departmental  organization, 
to  final  settlement  and  payment. 

Can  American  Fabricated  Products  Hold 
Foreign  Markets? — Wm.  E.  Pecl{,  presi- 

dent.  W.   K.   Peck  &  Co. 
The  Mechanism  of  Foreign  Trade — Wm.  H. 

Knox,   president,    Wm.    H.    Knox    &   Co. 
Group    in.   Financing    B'oreign    Trade. Financing  Our  Excess  of  E.\ports — Eugene 

Meytr.  Jr..  managing  director.  War  Fi- 
nance Corporation. 

Acceptances  in  Foreign  Trade — D.  C.  Wills, 
Federal    Reserve    Bank.    Cleveland. 

American  Branch  Banks  .Vbroad — James  H. 
Carter,     vice     president.     National     City Bank. 

w!i=  inniio-iirnted  bv  W    H    Manse.  whose     Foreign      E.\change — J.      McCurrach.      vice was  inauguraiea  oy  VY.  n.  mdiise,  wiiusc  president.     Continental     and     Commercial National    Bank, 
Group  IV.   -Advertising  for  Foreign  Trade. 
Survey  and  Method — F.  .\.  Arnold,  man- 

ager. Foreign  Department,  Frank  Sea- 
man,  Inc. 

M'-dia — Stanley  Resor,  president,  J.  Walter 
Thomson  Co. 

Foreign  Advertising  Successes — W.  G.  Hil- dehnindt,    Gotham   Advertising   Company. 
Disri  -sion — J.  W.  Helburn,  Canners  Council 

o£    L_'.   S.   A. 

Friday,   Apr.    25 — Morning 
Session  Topic:    The  American  Merchant  Ma- rine. 
American    Shipbuilding — Homer    !>     Fergu- 

son,  president.    Newport  News   Shipbuild- 
ing and   Drydock   Co. 

The    Worlds    Merchant    Fleets    To-da.v — W. 
S.     Tower,     Division     of     Planning     and 
Statistics,   U.    S.   Shipping  Board 

The  Future  of  the  .American  Marine  on  the 
Pacific — Frederick     J.     Ko-ster.    president, 
San    I-'rancisco    Chamber   of   Commi-rce. 

The  Relation  of  Law  to  the  Development  of 
Our  Merchant  Marine — Ernest  J.  Baldwin 
of  the   Now  Vork   B.nr. 

The  Relation  of  Inland  Waterways   to  For- 
eign   Trade — James    E     Smith,    president. 

Mississippi     Valley     Waterways     Associ- 
ation. Afternoon 

Group  V.   Foreign  Credits  and  Credit  Infor- mation, 

■miat  Part  Must  Credit  Play  in  the  Expan- 
sion of  Our  Foreign  Trade? — E.  D.  F"isher, vice  president.   Bank   of  Detroit. 

Pome  of  th'^   Peculiar  Ditliculties  and  Prob- 
lems   in    Foreign   Credit   Granting — F,    D. 

Rock :    credit    manager.    .Armour    S:    Co, 
In  \\^at  Form   and  Manner  Can  Exporters 

Co5perate  for   Developing  Foreign  Credit 
Information? — H.    F.     Beebe,    Winchester 
Repeating  .Arms  Co. What  Assistance  May  the  Government  Give 
Exporters      in      Selecting      Safe      Foreign 
Credit    Risks? — K.    E.    Pratt,    vice    presi- 

dent.  Overseas  Products   Corporation. 
Group    VI,   Direct    Selling    and    Representa- 

tion. Direct   i'elllng   in    Europe — larger   Nations. 
.:  Smaller  Nations,  H.  S,  Demarest. 

general     export     manager,     Green-Tweed Company, 
Direct     Selling     in     South     America — P,     S. 

Steenstrup,  General  Motors  Export   Com- 

pan.v. 
Direct    Selling    in    the    Orient — Howard    E. 

Cole,  Standard  Oil  Company  of  New  York. 
Direct    Selling    through    the    Parcel    Post — Maynard     D.     Howell,     export     manager, 

Montgomery    AVard    &    Co. 
Group      VII.         Export      Combination — The "  >   Law   in   Operation. 

.John  Walsh. 

Commission. 
Forming  an   Export 
Discussion — AVilliam    T,    Nardin.    .American 

Canners'  Export  -Association;  E.   E.  Judd. 
American    Webbing    Manufacturers'     Ex- port   Corporation :    R.    R.    Fox,    Siraonds 
Manufacturing    Co. 

f^-roup  A'lII.   Ocean   Ser\ice, 

Marine    Insurance — Benjamin    Ru.s^.    •■  ■•»,*i- 
dent.  American  Foreign  Insurance'  ....^oci- ation. 

Improved  Port  Service  and  Foreign  Trade — 
R,  A.  C  Smith.  New  York. 

Freight  Forwarding  for  Export — W.  J. 
Riley,  export  manager,  Judson  Freight 
Forwarding  Co. 

Inland  Tralic  Management  for  E.xport^^.A n- 
drew  Yon-cr,  frnilic  manager,  .American 
Sheet  &  Tin  Plate  Co. 

Frid.1T,  -Apr.  25 

Banquet.  Congress  Hotel,  Gold   Ri"'" 
^      ition  of  Diplomacy  to  ""     ""  " Hon.    Breckinridee    lyong. 

The  Meaning  of  Foreign 'Trade  to  the  Mid- dle West— Hon.  Frank  C.  Lowden,  GoMr 

AmeAcan   M^«hne   Policy^ames   A,_Fa
r- 

rell,    chairman 
Council. 

N.     Hurley,     chairman,     U.     S.     Shipping 
Board. 

Program  for  Foreign 
Trade  Convention 

This  Convention  Will  Take   Up   Every 

Phase  of  Foreign  Trade  en 

April  24,  25  and  26. 

The  complete  program  is  now  ready 

for  the  Foreign  Trade  Convention  which 

is  to  be  held  in  Chicago,  Apr.  24,  25 

and  26.  The  convention  is  to  take  up 

every  phase  of  foreign  trade,  and  in- cludes such  well-known  experts  as 

James    A.   Farrell,   Hugh   Frayne,   Eu- Boosters  and  Adapters,  he  has  acquired     gene  Meyer,  Jr.,  P.   S.   Steenstrup  and 

others.     Following  is  the  program 

TiiuRSDAT,   APR.    24 — Morning
 

Session  Topic:   America's  Need  of  Foreig
n 

Th^'^Effect  of  Increased  Productive  C-.-ipaeity 
Upon  Our  Foreign  Trade— Edward  Prizer, president.    Vacuum   Oil    Co. 

America's  Financial  Etiuipment  for  Foreign 

Trade.  Fred  L  Kent,  vice  president, Bankiis  Trust  Co,        .      „       .        ™     .i„ 

The  Interest  of  Labor  'n  Fopg"  ̂   a?,?^ 
Hugh    Fravne,    War    Industries    Board, 

The  Element  of  Labor  Cost  m  American 

Exports — William  Pigott,  president.  Seat- tle Car  &  Foundry  Co. 

-Vfternoon 

■^•V^  ̂'^'=>'  8i;S?feTj°'Br^a;?d"ri;[e^f 'o"f  ̂B°Jr1IS     Thrw^b&Ta.^iX?^i';?on-.I. 
I^'-^I^i^r^.  ̂ S,'^L^rp''ar?n'e'',^t°of   Agrl-     ̂ ^::^^oun.^^^r^^^f:,^ 

The" Mississippi  Valley  an<l  Foreigii  Trade-^ 
John  M.  Parker,  president,  Mississippi A'alley    Association.  „.•,,(„„,     o 

The  Bargaining  Tariff — Hon,  A\  illiam  b. 
Culbertson.    U.   S,  Tariff  Commission, 

The  Stabilizing  Effect  on  .American  Industry 

of  a  Definite  Foreign  Trade  Policy— J. 
W.  Hook,  president,  .Allied  Machinery 
Co.    of  -America. 

Evening 

Group  I,    Commercial  Education  for  Foreign 

Export  Technique :  Job  .Analysis  of  an  Ex- 
pTrting  House.  Showing  AVhat  Employees 
SlTould  Know— D.  E.  Delgado,  t.iport 
manager,   Eastman  Kodak  Co. 

Cultural  Equipment  for  Foreign  Trade- 
John  F.  OHara,  C.S.C,  Notre  Dame  Uni- versity, 

Vocational    Education  , 

Exporting— R,  S.  MacEUvee  assistarit 
chief  Bureau  of  Foreign  and  Domestic Commerce.  „     .   .       c      .  „  „* 

Reiiort  of  Foreign  Trade  Training  Sur\ey  9r 

XT  S.  Bureau  of  Education — Glen  Levin 

Swiggett  specialist  in  Commercial  Educa- tion   I^    S,   Bureau  of  Education. 

Group'  II,     Foreign   Trade   Merchandising. 
.Amerca's  Foreign  Commerce  and  the  Neces- 

sit.v  for  Co-operation  of  All  Interests  to 
Protect  It — W.  H.  Douglas,  president,  Ar- kell   &   Douglas.    Inc.  ,,  ,.       „ 

The  American  Foreign  Trader — John  l<. 
Fowler,  vice-president,  AV.  R,  Grace  &  to. 

for    the    Business    of     The  Relation  of  Diplomacj' to  Foreign^n.d- -      —  ._.__»  Hon.    Breckmndee    lyong,    imra    a>-im 
ant   Secretary  of  State. 

National    Foreign    Trad  - 

The  Future  of  Our  Foreign  Trad^  -E
dward 

chairman, Saturdat,   Apr..  26     _,    ,,      , 

Packing  for  Export — Captain  H,  R,  Moody. 
Q.    M.    C.   v.   S.   A. 



April  17,   1919 Don't  Wait— BUY  Equipment  Now 773 

The  British  Imports  and 
Exports 

Extract  from   London   Times   Indicates 

the  Policy  of  the  English  Govern- 
ment Regarding  Imports  and 

Experts. 

The  following:  extract  from  the  Lon- 
don Times  of  Mar.  11,  is  of  interest  as 

indicating  the  policy  of  the  English 
Government  witii  respect  to  imports  and 
exports.  Ic  is  a  statement  by  Sir  E. 
Geddes,  Minister  of  National  Service 
and  Reconstruction,  when  challenged  on 
this  subject  in  the  House  of  Commons 
by  the  Liberals. 

"The  policy  of  the  Government  in  re- 
gard to  imports  was  announced  in  the 

House  recently.  No  import  restric- 
tions would  be  imposed,  or  continue  to 

be  imposed,  on  goods  coming  from  any 
part  of  the  empire  without  the  assent 
of  the  War  Cabinet,  which  would  not 
be  given  unless  some  unforeseen  neces- 

sity arose.  All  raw  materials  required 
for  our  industries  would  now  be  ad- 

mitted without  restriction.  Some  manu- 
factured articles  which  were  necessary 

as  material  for  the  manufactures  of 
this  country  would  also  be  admitted 
free  without  restriction,  except  so  far 
as  they  were  produced  by  industries 
which  it  was  essential  to  foster  in  this 
country,  and  which  required  shielding. 
In  such  cases  manufactured  articles 
would  be  restricted. 

"Manufactured  articles  would  also  be 
subject  to  restriction  when,  not  essen- 

tial for  consumption  in  this  country,  or 
when  produced  in  this  country  by  indus- 

tries which  i-equii-ed  to  be  shielded  from 
foreign  competition  while  re-establish- 

ing themselves,  industries  which  were 
disorganized  for  the  purposes  of  war, 
or  which  had  been  created  or  encour- 

aged to  extend  owing  to  circumstances 
arising  out  of  the  war.  Restrictions  in 
such  cases  covered  a  period  extending 
not  beyond  Sept.  1  next,  when  there 
would  be  a  further  review  of  the  whole 
situation. 

The   Time- Limit   Policy 

"The  policy  of  the  time-limit  is  quite 
clear.  These  are  war  restrictions;  this 
is  to  deal  with  the  transitional  stage. 
We  may  find  in  the  summer  that  the 
transitional  stage  is  going  to  be  pro- 

longed. We  may  find  it  may  be  short- 
ened, but  it  is  not  to  be  extended  be- 
yond Sept.  1  without  further  review. 

This  is  not  the  peace  policy,  this  is  the 
transitional  policy,  and  what  I  am  say- 

ing now  is  without  prejudice  to  any 
policy  which  may  or  may  not  be  ar- 

ranged with  regard  to  the  permanent 
policy. 

"The  next  thing,  so  that  the  House 
and  the  country  may  know  exactly  what 
is  going  on,  is  the  form  of  instruction 
which  has  been  given  to  the  Board  of 
Trade.  The  Board  of  Trade  is  to  take 
steps  to  consider  what  shall  be  done  to 
maintain  in  this  country  industries 
which  it  is  the  policy  of  the  Government 
to  foster — these  are  the  industries  such 
as  I  have  stated — to  consider  definitely 
in  detail  the  steps  which  are  to  be  taken 
and  to  report  to  the  Government.     That 

policy  need  not  be  limited  to  any  ex- 
isting restriction. 

"That,  I  think,  covers  as  a  general 
statement,  not  in  detail,  the  policy  on 
which  the  Government  is  working:  raw 
materials  free  at  once;  part-manufac- 

tured materials  which  are  the  materials 
of  other  industries  free,  if  possible,  un- 

less by  so  bringing  in  those  materials 
we  are  going  to  kill  out  industries 
which  it  has  been  shown  by  the  war  it 
is  definitely  in  the  interests  of  this 
country  to  have  in  the  country.  Other- 

wise, of  course,  the  imports,  though  not 
prohibited,  will  be  licensed,  and  the  to- 

tal amounts  brought  in  will  be  watched. 

Sir  E.  Jones:  "Are  free  goods  com- 
ing right  off  the  list  at  once?" 

Sir  E.  Geddes:  "Raw  materials 

will." 

.    Sir  Jones:     "Not  manufactured  ar- 

ticles?" 
Sir  Geddes :  "The  raw  materials  will 

be  free;  the  partly  manufactured  goods 
will  be  free,  as  far  as  possible;  com- 

pletely manufactured  goods  not  free, 
and,  as  far  as  possible,  not  to  be 
brought  in  unless  they  are  essential 

for  use   in   this  country." 
Mr.  Kiley:  "Does  that  mean  that  the 

present  fnanufactured  goods  imported 

under  license  will  also  cease?" 
Sir  Geddes:  "No.  Licensed  imported 

goods  will  continue." 
Mr.  Kiley:    "As  now?" 
Sir  Geddes:  "I  cannot  say  entirely 

without  change.  All  sorts  of  consid- 
erations must  necessarily  arise  with  re- 

gard to  the  position  of  the  exchanges. 
Take  the  United  States  for  instance.  We 

have  there  the  whole  question  of  ex- 
change to  consider.  Probably  there  will 

be  a  heavy  drain  on  the  Exchequer  as  the 
flow  of  raw  material  increases.  It  is 
not  contemplated,  it  is  no  part  of  the 
policy  of  the  Government  to  shut  down 
the  existing  importation  of  manufac- 

tured goods,  if  without  detriment  to  the 
interests  of  the  country  the  importa- 

tion can  continue." *     *     * 

War  Contract  Settlements 

The  War  Department  authorizes  pub- 
lication of  the  following  letter  from 

Benedict  Crowell,  Assistant  Secretary 
of  War,  Director  of  Munitions,  to  Car- 

ter Glass,  Secretary  of  the  Treasury: 
"I  have  been  asked  by  your  depart- 

ment as  to  the  basis  of  compensation 
which  contractors  recaive  on  the  ter- 
minr.ticn  of  war  contracts  and  the 
methcd  by  which  that  compensation 
may  be  secured.  I  have  gone  into  this 
matter  at  some  length  in  the  memoran- 

dum which   I  enclose. 
"Immediately  upon  the  cessation  of 

hostilities  it  became  necessary  for  the 
War  Department  to  reduce  production 
on  many  thousands  of  its  contracts  for 
production  of  supplies  for  the  army. 
The  department  immediately  set  up 
an  organization  to  handle  these  ad- 

justments so  that  the  matter  could  be 
handled  in  a  prompt  and  business-like 
manner.  Some  thirty-six  local  boards 
were  established  throughout  the  coun- 

try composed  of  civilians  and  oflScers 
drawn  from  civil  life  who  were  familiar 
with    what    had    been    done    under    the 

contracts  to  be  adjusted,  and  whose 
training  and  experience  were  such  as 
to  make  it  possible  for  them  to  handle 
these  adjustments  in  a  broad,  business- 

like way.  It  is  now  nearly  five  months 
since  these  organizations  were  set  up 
and  since  their  machinery  was  avail- 

able for  the  process  of  adjustment. 
Nevertheless,  claims  aggregating  nearly 
one-half  in  the  amount  of  money  in- 

volved of  the  total  to  be  adjusted  have 
not  yet  been  formally  presented.  This 
failure  on  the  part  of  the  contractors  to 
present  their  claims  promptly  is  occa- 

sioning the  department  great  embar- 
rassment. The  organization  which  is 

handling  this  matter  is  essentially 
civilian  in  character  and  composed  of 
men  who  have  come  into  the  depart- 

ment merely  for  the  purposes  of  the 
war  and  who  remain  in  this  work  only 
at  a  very  great  personal  sacrifice  and 
at  the  urgent  request  of  the  de- 

partment. 
"I  do  not  feel  that  I  can  continue  in- 

definitely to  impose  that  hardship  and 
have  determined  that  all  contractors 
who  desire  to  avail  themselves  of  the 
existing  organization  in  the  depart- 

ment for  the  settlement  of  their  claims 
must  present  them  prior  to  May  15, 
1919,  as  after  that  date  the  method  of 

handling  these  claims  will  necessai-ily 
be  changed  through  the  impossibility  of 
continuing  the  present  personnel." 

W.  F.  McLaughlin  has  been  made 
factory  superintendent  of  the  Hyatt 
bearings  division.  General  Motors  Cor- 

poration, at  Harrison,  N.  J. 

E.  E.  Wood,  who  for  the  past  several 
years  has  been  a  member  of  the  sales 
force  of  the  Jones  &  Lamson  Machine 
Co.,  Springfield,  Vt.,  at  Detroit,  has 
been  made  sales   manager. 

H.  W.  Champion,  president  of  the 
Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  Penn.,  has  gone  to  Europe 
where  he  will  visit  all  the  allied  coun- 

tries in  the  interest  of  his  company. 

J.  W.  Brussel,  formerly  superintend- 
ent of  the  Wright- Martin  Aircraft 

Corporation,  Long  Island  City,  has 
taken  a  position  as  factory  manager  of 
the  Dyneto  Electric  Corporation,  Syra- 

cuse, N.  Y. 
F.  V.  Sargent  has  been  appointed 

district  manager  of  sales  for  the  Ch: 
cago  Pneumatic  Tool  Co.,  in  the  Boston 
territory  succeeding  T.  S.  Eggleson.  He 
will  make  his  headquarters  at  182  High 
St.,  Boston,  Mass. 

C.  R.  BuLLEY  has  been  appointed 
sales  metallurgist  for  the  Hess  Steel 
Corporation  in  Baltimore.  He  was  for- 

merly in  charge  of  the  design,  building 
and  operation  of  the  heat-treating  de- 

partment of  the  Symington-Anderson 
Co.,  Rochester,  N.  Y.  Prior  to  this  he 

had  several  years'  experience  in  the 
metallurgical  department  of  the  Hal- 
comb,  Midvale,  and  Carpenter  Steel 
companies. 
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Frank  W.  Haskell,  president  of  the 
Carborundum  Co.  and  its  allied  com- 

panies, died  suddenly  at  Daytona, 
Florida,  Apr.  2,  1919.  Death  was  due 
to  heart  failure.  He  had  been  in  Day- 

tona since  January  and  seemingly  had 
been  in  the  best  of  health.  The  news 

of  his  sudden  death  came  very  unex- 
pectedly. 

Mr.  Haskell  was  born  in  Brooklyn, 

N.  y.,  Dec.  17,  1861.  In  1879  he  be- 
came connected  with  the  Chicago,  St. 

Paul  &  Milwaukee  Ry.  in  a  clerical 
capacity.     In  1887  he  took  a  position 

FRANK  W.  HASKELL 

with  H.  C.  Frick  and  became  identified 
with  several  of  the  many  Frick  inter- 

ests. He  remained  with  Mr.  Frick 
until  1898,  when  he  was  made  vice 
president  of  the  Carborundum  Co. 

at  Niagara  Falls,  N.  Y.  One  year 
later  he  was  made  president,  succeed- 

ing Dr.  Edward  Goodrich  Acheson, 
who  organized  and  became  president 
of  the  Acheson  Graphite  Co.  Mr. 
Haskell  had  been  a  resident  of  Niagara 
Falls  up  to  1916,  when  he  moved  to 
Buffalo.  He  was  a  member  of  the 

Niagara  Club,  the  Buffalo  Club,  the 
Country  Club  of  Buffalo,  the  Park 
Club  of  Buffalo,  the  Duquesne  Club  of 
Pittsburgh,  the  Automobile  Club  of 
Buffalo  and  the  Automobile  Club  of 
America.  He  was  also  a  director  of 
the  Power  City  Bank. 

J.  E.  Johnson,  Jr.,  mining  and  con- 
sulting engineer,  52  William  St.,  New 

York  City,  died  on  Apr.  4  as  the  re- 
sult of  an  automobile  accident.  Mr. 

Johnson  was  born  at  Long  Dale,  Va.,  in 
1870.  He  received  the  degree  of  M.E. 
at  Haverford  College  in  1891  and 
M.M.E.  at  Cornell  University  in  1892. 
He  has  been  connected  successively  with 
the  Baldwin  Locomotive  Works,  the 
Straight  Line  Engine  Co.,  Oswego  Ma- 

chine Works,  Long  Dale  Iron  Co.,  and 
Sanderson  &  Porter.     He  was  a  mem- 

ber of  the  American  Society  of  Me- 
chanical Engineers  and  a  director  of  the 

American  Institute  of  Mining  and 
Metallurgical  Engineers. 

Edwin  H.  Warren  a  member  of  the 

firm  of  Woburn  Gear  Works,  manu- 
facturers of  gears,  sprockets  chains, 

etc.,  Woburn,  Mass.,  died  at  his  home 
on  Apr.  2,  1919,  of  pneumonia.  He  was 
39  years  old. 

Business  Items 

The  Schietz  Tool,  Gear  and  Machine 
Works  has  recently  been  established  at 
Waterloo,  Iowa,  with  Otto  Schietz  as 
president  and  manager.  Mr.  Schietz 
during  the  war  was  superintendent  of 
the  Gray  Machine  and  Tool  Co.,  Buffalo, 
N.  Y.,  which  was  taken  over  by  the 
Government  as  a  standard  shell  plant 
during  the  war. 

The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington,  1).  C.  lias  inquiries  for  the 
agencies  of  machinery  and  macliine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the 
above  address  by  referring  to  the  number 
following   each    item. 

A  commercial  agent  in  Prance  wishes  to 
secure  the  agency  for  the  sale  of  iron  and 
steel,  tools  of  all  kinds,  agricultural  imple- 

ments, machinery  and  motors.  Correspond- 
ence should  be  in  French.     No.   29014. 

A  company  in  England  wishes  to  pur- 
chase pressed-steel  unions  with  bronze 

seats.  If  satisfactory  quotations  are  given, 
inquirer  will  place  order  for  a  large  quan- 

tity.     No.   29005. 

A  firm  in  the  Netherlands  desires  to  pur- 
chase and  to  secure  an  agency  for  the 

sale  of  tools,  machinery,  and  hardware  of 
all  kinds,  cutlery  and  novelties.  Quota- 

tions should  be  given  f.o.b.  New  York. 
Payment,  cash  against  documents.  Cor- 

respondence may  be  in  English.  Reference. 
-Xo.    28996. 

A  company  in  Belgium  desires  to  secure 
the  representation  from  manufacturers  of 
wood-working  machines  and  tools.  Cor- 

respondence should  be  in  French.  Refer- 
ences.     No.    29008. 

.4n  agency  in  desired  by  a  man  in  Italy 
for  the  sale  of  motor  cars,  iron  and  steel 
pipes  and  fittings.  Correspondence  may  be 
ia   English.     References.      No.    28988. 

A  man  in  Belgium  desires  to  secure  an 
agency  for  the  sale  of  all  kinds  of  machin- 

ery, metals,  and  metallic  construction  ma- 
terial. Correspondence  should  be  in  French. 

References.      No.    289S9. 

A  commercial  agent  in  France  desires  to 
secure  an  agency  for  the  sale  in  France 
and  Morocco  of  metallurgical  products, 
hardware  and  small  tools.  Correspondence 
should  be  in  French.     Reference.  No.  28990. 

A  company  in   Norway  desires   to  secure 
agencies     for     iron,      steel,     metals,  heavy 
hardware      machinery.        Reference.  No. 28991. 

A  man  in  France  desires  to  secure  an 
agency  for  the  sale  of  industrial  supplies, 
except  oils  and  greases,  and  machine  tools. 
Correspondence  may  be  in  English.  Refer- ence.     No.    29018. 

A  commercial  agent  in  France  desires  to 
secure  an  agency  for  the  sale  of  machine 
tools,  industrial  supplies,  belts,  oils,  greases, 
etc.  Correspondence  should  be  in  French. 
Reference.      No.    28932. 

A  merchant  in  France  desires  to  secure 
an  agency  for  the  sale  of  mining  machin- 

ery and  mining  materials  and  tools  of  all 
kinds.  Correspondence  may  be  in  English. No.    29024. 

A  request  has  been  received  from  a  man 
in  France  that  he  be  placed  in  touch  with 
important  metallurgic  factories  manufac- 

turing such  articles  as  iron,  steel,  copper 
pipes,  accessories,  and  everything  in  the 
pipe  trade,  for  high  pressure  and  steam 
hydraulics.  Correspondence  may  be  in 

English.      References.      No. '29020. A  man  in  France  wishes  to  purchase  and 
to  secure  an  agency  for  the  sale  of  cast 
steel,  mining  bars,  high-speed  steels,  steel 
tools,  raw  iron,  plates,  boiler  plates,  ship 
plates,  and  all  articles  included  in  the  steel 
and  tool  trade.  Correspondence  may  be  in 
English.      Reference^    No.    29026. 

Forthcoming'  Meetings 
American  Association  of  Engineers.  An- 

nual meeting  has  been  scheduled  for  May 13   at  Chicago. 

American  Foundrymen's  Association.  An- nual convention  and  exhibit  will  be  held  In 
Philadelphia  the  week  of  Sept.  29,  1919. 
C.  E.  Hoyt,  secretary-treasurer,  Harris Trust  Building,  Chicago,  111. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler,  Detroit,  Mich.,  June  16-19.  1919. 
Secretary,  Calvin  Rice.  29  West  39th  St., New  York  City. 

American  Society  for  Testing  Materials 
will  hold  its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  24-27.  head- 

quarters at  the  Hotel  Traymore.  Secretary- 
treasurer,  University  of  Pennsylvania, 
Philadelphia,   Penn. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
W^ednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock.  Jr.,  secretary.  Room 
41.    166    Devonshire    St..    Boston.    Mass. 

Engineers'  Club  of  Philadelphia.  Regu- 
lar meeting  the  third  Tuesday  of  the  month, 

with  the  exception  of  July  and  August. 
Lewis  H.  Kenney  is  the  chairman  of  com- 

mittee on  papers. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K 
Hiles,  secretary.  Oliver  Building,  Pitts- 

burgh,   Penn. 
National  Foreign  Trade  Council.  Annual 

meeting  at  Chicago,  Apr.  24-26.  O.  K. 
Davis,   secretary,    1   Hanover   Square,    N.    Y. 

National  Machine  Tool  Builders'  Asso- ciation. Spring  convention  to  be  held  at 
Atlantic  City,  N.  J.,  May  12  and  13,  wilh 
headquarters  at  Hotel  Traymore.  C.  Wood 
Walter,     Cincinnati,    Ohio,    secretary. 

National  Metal  Trades'  Association  will hold  its  21st  annual  convention  at  the 
Hotel  Astor,   New  York,   Apr.   23   and   24. 

New  England  Foundrymen's  Association. Regular  meeting,  second  Wednesday  of 
each  month.  EJxchange  Club,  Boston.  Mas^s. 
Fred  F.  Stockwell,  205  Broadway,  Cam- 
bridgeport,  Mass. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club.  Philadelphia,  Penn., Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia,    Penn. 

Providence  Engineering  Society.  Monthly 
meeting  fourth  Wednesday  of  each  month. 
A.  E.  Thornley,  corresponding  secretary, 
P.  O.  Box  796.      Providence,   R.  I. 
Rochester  Society  of  Technical  Drafts- 

men. Annual  meeting  and  election  of  offi- 
cers to  be  held  June  28.  Other  meetings 

on  Apr.  24.  when  Allen  S.  Crocker  will 
speak;  also  on  May  29  with  Maurice  A. 
Wilder  as  the  speaker.  Secretary,  O.  L. 
Angevine.  Jr.,  Rooms  131-137,  Sibley  Block. 
Rochester.    N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  .\ngevine.  Jr.,  secretary,  857  Genesee 
St..  Rochester.  N.  Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel.  secretary.  310  New 
England  Building.  Cleveland,  Ohio. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month 
Oscar  S.  Teale.  secretary,  240  Broadway, 
New  York. 

United  States  Chamber  of  Commerce. 
Annual  convention  to  be  held  at  St.  Louis. 
Apr.  28,  29  and  30. 

Western  Society  of  Engineers,  Chicago. 
HI.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
July  and  August.  Edgar  S.  Nethercut.  sec- 

retary, 1735  Monadnook  Block.  Chicago.  111. 
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Grinding  Attucliment,  High  Speed 
Liberty  Tool  and  Gauge  Worl<s.   Woonsocket,  R.   I. 

"American   Machinist,"   March   27,   1919 

To  be  attached  to  surface  grind- 
ing machines  for  using  wheels  of 

small  diameter  running  at  hl,gh 
speeds.  Is  .so  constructed  that  it 
can  be  quickly  secured  to  the  ma- 

chine, and  when  fa.stened  In  place 
is  rigid.  Consists  of  a  combina- 

tion bracket  and  spindle  housing, 
grinding  spindle,  driving  pulley, 
and  driving  belt.  The  spindle  is 
made  of  special  steel  and  mounted 
on  self-aligning  ball  bearings, 
these  bearings  permitting  the  use 
of  high  spindle  speeds  that  enable 
the  correct  surface  speeds  for 
wheels  as  small  as  i  in.  in  diam- 

eter to  be  secured.  Speed  of  . 
spindle  15,000  or  20.000  r.p.m.  with  the  grmding-machme  spmdle 
running  at  3300  r.p.m..  the  speeds  being  changed  by  means  of  the 
two  large  driving  pulleys  furnished;  wheels  used,  g  to  li  in.; 
equipment  includes  belts  and  e.Mra  wheels. 

fStralKhtenlns  and  Cuttlnir-OB'  Machine  for  Sheet  Metal 
Hallden  Machine  Co.,  27  Benedict  St.,  Waterbury,  Conn. 

i'American   Machinist,"   March   27,   1919 
Designed  to  straighten  and  cut  sheet 

metal  Into  lengths  with  rapidity  and 
accuracy.  The  feed  mechanism  con- 

sists of  a  reciprocating  rack  con- 
nected to  an  eccentric  crank  disk, 

the  rack  meshing  with  a  gear  con- 
nected to  a  one-way  clutch.  The 

crank-feeding  device  gives  an  accel- 
erating motion  when  starting  the 

feed  rolls  and  a  decelerating  motion 
in  stopping.  Gate  shear  Is  connected 
to  the  crank-disk  shaft  by  means 
of  two  eccentric  cams  and  is  so  timed 
that  during  one-half  of  the  revolu- 

tion of  the  crankshaft  the  metal  Is 
fed  through  the  shear.  The  machine 
is  directly  connected  to  a  5-  or  75- 
hp.  motor,  as  desired.  Two  sizes  art 
made,  the  No.  2  taking  metal  up  to 
14'  in.  wide  and  J  in.  thick,  and  cut- 

ting any  length  up  to  12  ft.  :  while 
the  No.  3  machine  takes  metal  up  to 
18  in.   wide  and   i  in.   thick. 

Drilling  Macliine,  21-In. 
Weigel  Machine  Tool  Co  .   Peru,   Ind. 

"American   Machinist,"   March   27,   1919 

Extreme  height  with  spindle  extended.  9 
ft.  10  in.  ;  distance  from  base  to  spindle, 
46J  in.  ;  distance  from  table  to  spindle.  30J 
in  ;  drills  to  center  of  21g  in.  circle;  trav- 

erse of  table  on  column.  135  in.  ;  traverse 
of  head  on  column.  21  in.;  traverse  of 
spindle,  9  in.:  diameter  of  table.  19  in.; 
diameter  of  column,  7  in. ;  diameter  of 
spindle  above  sleeve.  lA  in.;  diameter  of 
spindle  in  sleeve,  IIJ  in.;  diameter  of 
sleeve,  28  in.  ;  spindle  bored.  No.  4  Morse 
laper;  ratio  of  bevel  gears,  2. .5  to  1;  ratio 
of  back  gears.  6.44  to  1  ;  speeds  with  open 
belt.  400.  200  and  100  r.p.iri.  ;  speeds  with 
back  gears,  63.  31  and  16  r.p.m.  ;  net  weight, 
2100  lb.  Eiiuipped  with  back  gears,  tap- 

ping attachment  and  plain  quick  return. 
Also  built  without  the  tapping  attachment 
or  back  gears. 

Tachometer,  Type  H-2 
Jones  Motrola,  Inc.,  29-33  West  35th  St.,  New  York. 

"American   Machinist,"   March   27,   1919 
Useful  where  it  is  desired  to  be 

able  to  test  the  speeds  of  shafts, 
engines,  etc.,  directly  by  the  u.se 
of  a  portable  instrument.  Is  in- 

tended to  be  held  in  the  palm  of 
the  hand,  but  a  handle  can  be 
supplied  at  additional  cost  if  de- 

sired. The  instrument  is  supplied 
with  a  set  of  couplings  comprising 
a  triangular  steel  tip,  a  center 
punch  for  the  triangular  tip.  a 
rubber  tip,  a  rubber  funnel  cup 
for  pointed  shafts,  and  an  exten- 

sion rod.  The  body  is  finished  in 
black  japan  with  nickel-plated 
trimming,  and  the  case  is  cov- 

ered with  morocco.  Three  different  types  of  instruments  are 
provided.  No.  1  for  indicating  revolutions  from  100  to  1200  per 
mmute.  No.  2  for  revolutions  from  500  to  2500  per  minute,  and 
No.  3  for  revolutions  from  1000  to  5000  per  minute.  The  size 
of  the  dial  of  all  instruments  is  4  in.  in  diameter. 

Threading  Tool  Pipe,  "No.  3  Beaver  Jr." 
Borden  Co..   Warren,   Ohio. 

".American    Machinist."    March   27.    1919 

The  pipe  threading  tool  shown  is  built  on  the  unit  iilan  and 
can  be  purchased  complete  or  in  separate  units.  The  dies  will 
cut  threads  on  J-in.,  8-ln.,  5-in.,  3-in..  and  1-in.  pipe  respectively. 
The  set  contains  the  ratchet  handle  and  six  dies  packed  in  wooden 
box.     The  ratchet  is  entirely  enclosed  to  keep  out  dirt  and  grease. 

Soldering  Device,  Electric 

F.  H.  Hendrick,   513   Congress  Bldg..  Detroit.   Mich. 
".American   Machinist,"   March   27,    1919 

The    metal    to    be    soldered     is 
heated  directly  by  an  electric  are         
established  between  two  carbon 
points.  Closing  the  tool  brings 
the  solder  into  contact  with  the 
electrodes  and  does  the  soldering. 
The  device  is  intended  to  be  used 
with  an  ordinary  6-volt  storage 
battery,  but  ordinary  lighting 
voltages  can  of  course  be  used  if 
stepped  down.  It  is  stated  that 
as  the  heat  is  applied  directly  to 
the  point  where  it  is  needed  and 
is  only  used  during  the  time  nec- 

essary for  soldering,  the  energy 
consumed  is  only  about  one-tenth 
of  that  required  by  other  soldering  irons  ef  equivalent  capacity. 
It  is  ready  at  all  times  and  th.-  workman  does  not  have  to  wait 
until  the  iron   becomes  hot.  " 

^ 

loathe,    ll-In,  Quii-k-Chanxe  "Star" 
Seneca  Falls  Manufacturing  Co.,   Inc.,   Seneca  Falls.   N.   Y. 

".American   Machinist,"   March   27,   1919 

The  quick  change  gear  equip- 
ment consists  of  a  train  of  nine 

gears  in  the  form  of  a  cone 
mounted  on  the  lead  screw,  the 
whole  Inclosed  in  the  main  gear 
box  and  controlled  by  a  tumbler 
handle.  By  means  of  another 
tumbler  carrying  a  set  of  com- 

pounding gears,  45  changes  of 
speed  and  thread,  from  3  to  96 
Including  IM.  are  obtained.  Any 
desired  thread  not  given  on  the 
Index  plate  may  be  obtained  by 
making  the  necessary  gear 
changes  on  the  feed  stud.  Tha 
usual  extra  attachment  may  be 
u.sed  with   this   lathe. 

iimts.-!- 

Micrometer    Caliper,   "Reed   Junior"    5    !'»- 
Reed   Small  Tool  Co.,  Worcester,   Mass. 

"American    Machinist,"    Apr.    3,    1919 

The  "Reed  Junior"  is  a  sturdy  5- 
in.  micrometer  equipped  with  .<-.olid 
anvil  and  two  part  thimble  adjust- ment. It  is  small  enough  for  the 
vest  pocket  and  yet  large  enough 
to  be  operated  with  one  hand.  It 
is  claimed  that  the  design  per- 

mits a  firm  grip  even  under  oil. 
Dull  nickel  finish  is  used  and  the 
micrometer  will  be  furnished  with 
English  or  metric  graduations  and 
with  lock  nut  and  ratchet  stop 
if   desired. 

Patented  Aug.  20,  1918 



774b AMERICAN     MACHINIST Vol.  50,  No.  16 

The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG  IRON 
Current 

CINCINNATI 
No.  2  Southern      $30.35 
Northern  Basic        27.  55 
Southern  Oliio  No.  2       28  55 

NEW  YORK,  Tidewater  delivery 
2X  Virginia  (ailieon  2.25  to  2.75)        32  40 
Southern  No.  2  (silicon  2.  25  to  2.  75)        34.  70 

BIRMINGHAM 
No.  2  Foundr.v        26.  75 

PHILADELPHIA 
Eastern  Pa.  2X  (silicon  2.25  to  2.75)    31.90* 
Virginia  No.  2    33.  25t 
Basic    29.65* 
Grey  Forge    29  65* 

CHICAGO 
No.  2  Foundry  Local        26.  75 
No.  2  Foundry  Southern        33.00 

PITTSRUUGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley       26.25 
Basic       25  75 

•     Besaemcr        29.  35 

*  F.o.b.  furnace,     t  Delivered. 

One  Month  Ago 

$34.60 31.80 
32.80 

36.15 39.95 

31.00 

36  15* 

38, lOt 

33.90* 
33  90* 31  00 

37.25 

31.00 

30.00 33.60 

WELDING   MATERIAL    (SWEDISH)-Pricesareas  foUows  incent* ptr  pound  f.o.b.  New  York,  in  100  lb.  lots  and  over: 

STEEL  SHAPES — The  following  base  prices  per  1 00  lb.  are  for  structural 

shapes  3  in.  by  J  in.  and  larger,  and  plates  J  in.  and  heavier,  from  jobbers'  ware- 
houses at  the  cities  named: 

.   New  York   .     ̂ —  Cleveland  -^  '—  Chicago  -, 
One        One                        One  One 

Current  Month    Year    Current     Year  Current      Year 
Ago       Ago                       Ago  Ago 

Structural  shapes      $3.47     $4.07     $4.20     $3.37     $4.20  $3  47       $4.20 
Soft  steel  bars        3.37       3  97       410       327       4  20  337         4.10 
Soft  steel  bar  shapes..      3  37       3.97       4.10      3  27       4.20  3.37         4.10 
Sift  steel  bands        4.07       4.57          
Plates,  i  to  I  in.  thick     3  67       4.27       4  45       357       4.20  3.67         4.45 

*For  -^in.  plates  the  extra  is  30e.  per  tOO  15. 
Note — For  less  than  carload  lots  add  4  c.  per  100  lb. 

g^H   IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows; 
Current         One  Year  Ago 

Pittsburgh,  mill.Fastern  shipment      $2.35  $3.  50 
Warehouse,  New  York        3.37  4  70 
Warehouse,  Cleveland        3,  22  4   10 
Warehouse,  Chicago        3  37  4.10 

STEEL  SHEETS— The  following  are  the  prices  in  cents  per  pound  from 

jobbers'  warehouse  at  the  cities  named: 

.   New  York         Cleveland   ^-Chicago— 

-j:=X  u-^  ^30  oaJO 
^Z\  f'  3-  C-ibO  sow 

*No.  28  black        4  35  5.62  6  22  6  45 
»No.  26black        4  25  5  52  6.12  6.35 
*Nos.  22  and  24  black..      4  20  5,47  6  07  6.30 
Nos.  1 8  and  20  black .  .      4.15  5  42  6  02  6  25 
No.  16  blue  annealed...      3.75  4  77  5  37  5,65 
No.  1 4  blue  annenled   .      3  65  4  67  5  27  5  55 
No.  10  blue  annealed.  .      3.55  4  57  5   17  5  45 

•No.  28  galvanized        5.70  7,42  7  57  7  70 
*No.  26  galvanized        5  40  7    12  7  27  7  40 
No.  24  galvanized        5  25  6  97  7    12  7.25 

*  For  painted  corrugated  sheets  add  30c,  per  100  lb 
I9to24gages;  for  galvanized  corrugated  sheets  add  1: 

COLD  DRAWN  STEEL  SHAFTING— rrom  warehouse  to  consumers 
requiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extra.-)  the 
following  discounts  liold: 

Current  One  YVar  .\go 

New  York     ■       List  List  plus  lO*"^ Cleveland    5%  off  List  plus  10% 
Chicago    2%oS  List  plus  I07o 

DRILL  ROD— Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

New  York    45%  40% 
Cleveland        35%  35% 
f^hicago        35%  35^5, 

is 

u  d  O L-*±     a>  5  c 

UK 
OX 

OE   OX 
5.27 6.385 5  37  6  45 
5   17 6.285 5.27  6   35 5.12 6.235 5.22  6  30 5  07 

6.185 5,17  6  25 
4.67 5.585 4  77   5  65 
4  57 

5  485 4  67   5   55 4  47 
5.385 4   57   5  45 

6,62 7.635 6,72   7   70 
6.32 7.335 6.42  7,40 
6.17 7.185 6  27   7   25 

.  for  25  to  28  gage:   25e.  for 
5c.,  all 

gages. 

SWEDISH  (NORWAY)  IRON— The  average  price  per   100  lb.,  in  ton lots  is: 

Current  One  Year  Ago 

New  York        $25.50-30  $15.00 
Cleveland         20.00  15  00 
Chicago.          16.50  15.00 

In  coilfl  an  adranee  of  50e.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  ISo.  parBh 

Welding  Wire 

|.H.  A,  i,A,ft 
No.  8,  A  and  No.  10 

i     No.  12   

A,  No.  14  and  A        . No.  18   

No.  20   

25. 50  to  33.00 

Domestic  20c.  for  -f^,   1  5c.  for  }  to  A. 

Cast'  iron  Welding  Rods 

A  by  12in.long      U.OO 
i  by  1 9  in.  long      12. 00 
J  by  19  in.  long      10.00 
i  by  21  in.  long      10.00 

Special  Welding  Wire,  Coated 

5     33.00 

A     30.00 
A     38.00 

MISCELLANEOUS  STEEL— The   following   quotations    in    cents  pet 
pound  are  from  warehousr?  at  the  places  named: 

New  York         Cleveland  Chicago 
Current  Current  Current 

Openhearth  spring  steel  (heavy)        7.00                   8  00  8  00 
Spiinir  steel  (light)      10  00                 11.25  11.75 
Cojipercd  bcsseraer  rods       8.00                  8  00  7  07 
Hoop  steel        4.07                     4.75  4  07 
fold-rolled  strip  Btecl       7  50                  8.25  8   10 
Floor  plates          5  67                    6.00  5  92 

Note — -For  less  than  carload  lots  add  4'c.  per  100  lb. 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh:  basing 

card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.  M.  Byer's  Co.  for  iron,  both 
dated  Mar.  21,  1919. 

BUTT  WELD 
Steel  Iron 

Inches  Black      Galvanized  Inches  Black 

i,  1.  andl      501%  24% 
i      54i%  40% 
-       -  44% 

LAP  WELL 
J5%  2     325% 
41%  2}  to  6      34!% 

EXTRA  STRONG  PLAIN  ENDS 

29%  2  to  li     39;% 
i.."   .'     51}%  39% 

fto  U     55J%  43% 
EXTRA  STRONG  PLAIN  ENDS 

37%  2      33S% 
40%  2}  to  4      355% 
39%  45  to  6      34S% 

to  3. 

54i^ 57j? 

50}% 

2ito6     53j% 

BUTT  WELD, 

J.  iandl     46!% 

■     51}% 

to  U     55}% 

LAP  WELD, 
2     48}% 

2}  to4     51}% 
4!  to  6      50}% 

Galvanized 

23}% 

18!% 

21}% 

24!% 

20!% 

23!% 

22!% 

Stock  discounts  in  cities  named  arc  as  follows: 

.—New  York^     --Cleveland-^ 
Gal-  Gal- 

Black  vanized  Black   vanizcd 

4  to  3  in.  .steel  butt  welded..    47%       31%     46}%      31    % 
3}  to  6  in.  steel  lap  welded.  .  .    42%       27%     42}  %      271  % 

Malleable  fittings.    Class  B  and  C,  from  New  Y'ork  stock  sell  at  list  +\2\%. 
Cast  iron,  standard  sizes,  10^,  off. 

. —  Chicago  — . 

Gal- 

Black      vanized 
57S%       44% 

53}%       41% 

METALS 

MISCELLANEOUS  METALS— Present  and  past  New  York  quotationa 
in  cents  per  pound,  in  carload  lots: 

Cur-                    One  One  Year 
rent               Month  .\go  .Ago 

Copper,  electrolytic        15  37!                  17  00  23.50 
Tin  in  5-ton  lota       72  50                  72  50  85  00 
Lead          5.25                      5   10  7  25 
Spelter          6  65                      6  85  7  50 

ST.  LOUIS 

Lead          5.00                      4  80  7   10 
Spelter          6.30                      6  50  7  25    . 

.\t  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  Ion  or 
more: 

.   New  York   ^  Cleveland—  —  Chicago  — 

Copper  sheets,  base..  22.  50  24  50-27  31 .  50-33  24.50  35.00  26.00  35.00 Copner  wire  (carload  _  ,.  „„  ., ,   

lots)    23.002500-28  32  00  23.00  34  00  22,00  34  00 
Brassshects    18  7523  75-28  30.75  25.00  30  00  21    50  35.00 

Brasapipe    28  00  34  00-37  36  50  33.00  41,00  3100  41.00 ."bolder  (half  and  half)  .    ,„  ,_  „,  .„  „« 

(easelots)    46  50  38  00-41  62  00  4150  4150  39  00  48  00 

Copner  sheets  ouoted  above  hot  rolled  16  oi.,  cold  rolled  14  oz.  and  heavier, 

add  Ic",:  polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under:  over 20  in.,  2c. 

BRASS  RODS— The  following  quotations  are  for  large  lots,  mill.  100  lb.  and 

over,  warehouse;    25%  to  be  added  to  mill  prices  for  extras;    50%  to  be  a*led  to warehouse  price  for  extras:  .-,      r-        ■ 
Current  One  ̂   ear  .\go 

viill                                                 $18  00  $25  25 

New  York.-.-,  .-.v.  .•.;.•.■    19  50  26.  25 
Cleveland    24.00  30.00 

Chicago    24.00  35.00 



t^  YE  BREAK  FAITH  ¥ITH  THEM  WHO  DIE 
HEYmi  NOT  SLEEP 
HO  POPPIES  GROW  IN  FLANDERS  FIELDS 
>lement  to  Ame>-ican  Machinist.  Aoril  24.  1919. Coovriffht  1919.  McGraw-Hill  Company,  Inc. 
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April  24,  1919 

By  JOHN  B.  WOODS 
I'^ormerly  Captain  of  Engineers,  Forestry  Division,  A. 

Now   
  that     th

e 
fighting 

 
is  end- 

ed and  the  tide 

of  American
  

troops  is 
ebbing   

 
back    toward 

the  United  States,  the 

question 
 
arises  as  to 

what    is    to    be    done 

with  the  vast  stores  of 

foreign-s
ervice  

equip- 
ment that  we  have  in 

France.   
  
There  is  an 

astounding
      

quantity 

of  our  machiner
y  

over  there; 

one  has   only   to   travel   from 

any  French  city  to  any  other 

to   be   impressed
   

by   the   fact 

that  cur  organiza
tion  extends 

througho
ut  

that  country  
 
and 

depends  
  

for    efficiency 
   

upon 
machiner

y. 

Let   us   begin    at   the   base 

ports;  there  are  lighters,  mo- 
tor craft  and  dredges,  gantry 

cranes,  hoisting  engines,  yard 
locomotives,  machine  shops  and 
what  not,  to  improve  the  ports 
and  to  handle  the  routine  busi- 

ness of  war  shipments. 
Then    there    are    the 

steam-railway       and 
motor-truck    lines    of 
communication  to  the 
depot  areas  behind  the 
front.       The    strictly 
combatant        installa- 

tions,  such   as   repair 
shops,     where    they 
work     on     everything 

f  r  0  m     top-sergeants' 
whistles     to     railway 
naval    guns,    within 
sound  of  the  artillery 
rumble,  and  the  depot 
organizations      where 
stores  are  reconsigned, 
are  all  built  up  around 
the  efficiency  of  Am- 
e  r  i  c  a  n     machinery. 
Back  in  the  peaceful  parts  of  France  there  are  hundreds 
of  tributary  industrial  plants  furnishing  needed  material 
which  can  be  obtained  from  the  country  roundabout; 
crushed  rock  for  railroad  ballast,  timber  and  lumber  for 
ties  and  buildings  of  all  sorts,  and  other  products  of  the 
soil.  If  the  war  had  gone  on  another  year,  we  probably 
ould  have  installed  agricultural  machinery  for  our 

own  convale'cent  wounded  to  make  use  of  in  the  hospital 
areas,  as  European  doctors  had  reached  the  conclusion 
that  such  work  is  by  far  the  best  for  men  who  need 
something  for  occupation  while  being  patched  up  for  the 
front. 

Of  course  the  war  was  won  by  machinery,  and  we 
ay  pride   ourselves   that   American   factories   built   a 

goodly   portion    of   this   equipment   from   the   very   be- 

The  Army's  Foreign 
Stock  of  Machinery 

E.  K, 

American  machinery  valued  at  millions  of 
dollars  is  now  in  France  and  Belgium,  hav- 

ing been  brought  there  for  the  use  of  our 
engineers.  What  is  to  become  of  it?  In 
this  article  Captain  Woods  tells  us  some  of 
the  possibilities  of  disposing  of  this  material 
when  it  is  no  longer  needed  by  our  army. 
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ginning,  culminating 

fortunately  in  an  over- 
whelming preponder- 

ance of  the  m  o  s  t- 
needed  types  in  the 
hands  of  our  own 
armies.  Germany  got 

the  start  of  the  whole 
world  because  she  had 

not  only  more  well- 
trained  fighting  men 
than  her  opponents 

but  more  high-class 
machinery  lined  up  to  do  the 
work  she  had  to  have  done. 

The  others  stumbled  along  im- 
provising and  making  men  to 

do  the  part  that  machines 
should  have  handled,  and  when 
supplies  failed  they  held  the 
line  with  nerves  and  blood.  But 
when  it  came  time  to  turn 
about  and  make  the  final  dash, 
they  went  through  because  the 
machines  were  working  both 
at  home  and  in  the  field.  The 
never-ending  line  of  steaming 
ships,  the  plentiful  supply  of 

ammunition,  and  the 
new  naval  guns  that 
threw  their  shells 
more  than  30,000  yd. 

to  break  the  Longuy- 
on-Mezieres  railway 
behind  the  Germans, 

all  testified  to  the  effi- 

ciency of  our  ma- 
chinery, both  in  their 

construction  and  in 
their  operation. 
France  had  her  mob- 

ilization plans  quite 
well  conceived,  but  the 
first  dash  through 

Belgium  robbed  her 
of  her  finest  indus- 

trial region,  and  fac- 
tories that  never 

turned    a    wheel    for 
France  worked  almost  until  the  last  day  for  the  enemy. 
Many  fortunes  were  made  from  the  machinery  scrap- 

heaps  of  France.  Naturally  everything  that  could  be 
renovated  and  made  to  function  was  seized  upon. 
Lathes  and  machine  tools  of  all  sorts  were  at  a  premium 
long  before  the  American  Army  came  into  the  war,  and 
new  equipment  was  unbelievably  high  in  price.  The 
shell  makers  bought  lathes  and  the  like,  paying  the  mar- 

ket price  but  profiting  by  a  yearly,  government  conces- 
sion so  long  as  ̂ they  devoted  their  plants  to  war  work. 

Power  was  probably  the  most  sought-after  item  in  all 
the  list.  There; is. a  man  at  Nantes,  an,  Englishman, 
who  has  been  in  the  second-hand  machinery  trade  for  15 
years.  He  is  acquainted  with  every  piece  of  power 
plant  in  northern  France,  and  during  the  war  has  ac- 
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cumulated  a  vast  fortune  by  virtue  of  this  knowledge. 
The  market  price  for  combination  boiler-engine  plants, 
such  as  we  term  portable  outfits  in  this  country,  was 
1000  francs  per  horsepower.  This  price  was  not  for  new 
stuff  but  anything  in  working  order,  if  the  boiler 
would  pass  inspection.  For  a  small  rig  of  15  hp.  this 
meant  $2700  or  thereabouts.  Electrical  equipment  was 
another  high  item.  French  towns  do  not  enjoy  electric 
lights  as  do  so  many  of  our  small  places,  and  therefore 
there  was  very  little  spare  stock  of  generators.  When 
factories  went  upon  day  and  night  schedules  to  meet 
the  needs  of  war,  there  was  a  rush  for  lighting  plants, 
and  the  available  stock  disappeared.    One  could  mention 

were  few  giant  cranes,  and  these  generally  were  geared 
so  low  (to  save  power)  that  they  were  unbelievably 
slow.  But  our  engineers  showed  them  the  way  to  handle 
freight,  brought  the  wherewithal  to  do  it,  and  the 
French  are  loud  in  their  assertions  that  they  never  will 
go  back  to  the  old  methods  where  the  new  are  avail- 

able. Having  lost  a  pathetically  large  percentage  of 
their  labor  supply  in  battle,  they  probably  will  be 
obliged  to  readjust  their  machinery-building  principles. 
In  short,  we  should  be  able  to  dispose  of  most  of  our 
great  port  installations  at  a  fair  price  and  to  the  mutual 
advantage  of  France  and  ourselves.  As  a  matter  of 
fact  such  a  solution  of  the  problem  has  been  commonly 

AMERICAN    DINKY    ENGINE    USED    ON    NARROW-GAGE 
ROADS  IN   FRANCE 

items  ad  infinitum,  all  showing  that  France  was  in  a 
bad  way  for  machinery  of  all  kinds. 

Such  was  the  situation  when  America  went  into  the 
war.  The  shipping  crisis  being  what  it  was  at  that 
time,  our  army  added  the  weight  of  its  first  demands  to 
the  scale.  The  program  outlined  for  us  called  for 
power  above  all,  and  chiefly  in  small  portable  units.  So 
engineer  officers  were  put  upon  the  road  to  buy  engines, 
and  they  scoured  the  country.  Some  of  the  stuff  they 

obtained  was  valuable  only  from  the  antiquarian  stand- 
point, but  most  of  it  would  and  did  do  good  work.  We 

needed  lighting  plants  for  warehouses  and  other  proj- 
ects. We  needed  locomotives  and  dinky  shifting  en- 

gines. For  our  repairs  we  required  machine  shops, 
for  the  French  shops  were  overloaded  with  war  con- 

tracts, they  lacked  laborers,  and  could  help  us  little 
or  not  at  all.  Although  all  the  available  ship  space  was 

being  used  to  bring  machinery,  it  was  limited,  sink- 
ings were  heavy,  and  France  and  England  were  obliged 

to  supply  many  of  our  early  demands.  Naturally 
enough,  we  paid  the  price  that  the  others  would  pay 
plus  enough  premium  to  swing  it  away  from  them.  So, 
therefore,  the  American  Army  has  on  hand  at  this  date 
a  large  quantity  of  second-hand  European  machinery, 
bought  at  war  prices  and  undesirable  from  any  opera- 

tor's standpoint  if  modern  material  is  available. 
In  the  ports  and  depots  which  we  improved  or  estab- 

lished, there  is  a  great  deal  of  up-to-date  freight-han- 
dling machinery.  France  was  woefully  behind  the  times 

in  the  matter  of  port  facilities.  At  most  of  the  sea- 
ports ships  were  warped  alongside  the  wharves  and  un- 

loaded either  by  human  hands  or  with  small  swinging- 
boom  cranes  that  operated  by  double  cranks.  The  prin- 

ciple upon  which  all  their  machinery  was  built  in  the  old 
day    was  cheap  labor  and  high-priced  power.     There 

TYPE  OF  FRENCH   PORTABLE  ENGINE  USED  FOR   LIGHT 
WORK    DURING    THE    WAR 

understood  as  a  foregone  conclusion  among  the  men  of 
the  army  who  did  not  know  the  plans  of  those  higher  up, 

but  wondered  about  such  things  because  they  were  in- 
terested. The  big  depots  also  should  be  salable,  even  if 

they  cannot  be  used  where  they  stand. 

The  forestry  organization  of  the  A.  E.  F.  was  or- 
ganized in  1917  and  developed  into  a  giant  that  pro- 

duced as  much  in  a  month  as  a  score  of  our  biggest 

home  mills.  The  plants  were  small-type  mills,  equipped 
when  possible  with  over-size  power  plants,  and  were 
worked  night  and  day.  Many  French  engines  were  in- 

stalled in  certain  sections,  but  were  very  seldom  re- 
tained after  American  engines  arrived,  because  they 

had  not  the  necessary  power.  The  usual  mill  was  a  rope- 
feed,  circular-saw  rig,  using  insert  tooth  saws,  and 
built  for  speed  at  sacrifice  of  wood.  When  one  reflects 
upon  the  fact  that  50,000  men  were  engaged  in  getting 
out  timber  products  in  France,  one  can  see  that  this  was 
a  big  field  for  our  machinery,  and  fortunately  most  of 
the  machinery  we  used  was  from  our  own  country. 

Description  op  the  Equipment 

There  may  be  interest  in  a  description  of  the  equip- 
ment of  one  forestry  district  which  was  located  in  the 

pine  forests  in  southern  France.  There  were  four  mills 

that  cut  from  70,000  to  100,000  ft.-b.m.  of  lumber  daily, 

also  two  smaller  plants  whose  combined  output  was 

slightly  larger  than  one  of  the  others.  Each  plant 

was  fed  by  narrow-gage  railroads  from  the  woods,  us- 
ing small  steel  cars  and  18-ton  Porter  dinky  engines,  or 

jacket-boiler  locomotives.  Each  plant  was  equipped 

with  vertical  steam-engine  generators  for  the  electric 

lighting,  and  good  American  steam  pumps  for  water 

supply.  There  was  a  big  steam  skidder  working  at  one 

camp  to  help  pull  in  logs,  while  a  motor  boat  worked 
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on  a  lake  rafting  logs  to  one  mill  in  addition  to  the 
railroads.  The  district  organization  took  over  25  miles 
of  railroad  from  the  French  and  operated  trains  to  and 
from  the  mainline  junction  of  the  Midi.  Altogether 
there  was  a  big  plant,  and  together  with  several  motor 
trucks  and  the  steam  rolling  stock,  a  machine  shop  was 
required  to  take  care  of  all  repairs.  With  that  in- 

stalled the  proposition  was  practically  self-sustaining. 
When  the  hostilities  ceased,  there  was  no  more  use 

for  the  mills  in  any  part  of  France  except  to  clean  up 
certain  burned  areas.  Thus,  a  great  additional  quantity 
of  machinery  was  ready  for  sale.  The  forestry  equip- 

ment was  mentioned  in  detail  because  it  was  one  of  the 
really  large  groups  of  equipment  installed  over  there, 
and  constitutes  a  problem  in  itself. 

Three  Chances  of  Disposition 

The  same  rule  applies  in  other  disposal  problems  as  in 
the  forestry-equipment  question,  namely,  that  our  ma- 

chinery does  not  appeal  to  all  Frenchmen.  One  will 
desire  to  buy,  while  another  complains  about  the  ex- 

pensive saw-kerf  cut  by  the  circular  saws.  Among  en- 
gines one  finds  that  one  man  is  delighted  with  our 

high-pressure  and  high-speed  engines,  while  another 
wants  compounding  and  low-speed  machines.  In  short, 
there  is  a  great  deal  of  patient  salesmanship  needed 
to  dispose  of  this  stuff  properly  so  that  no  regrets 
will  ensue.  There  are  three  possibilities  that  appear  to 
offer  the  best  chances  of  disposing  of  the  A.  E.  F.  ma- 

chinery. To  sell  everything  in  a  lump  to  the  govern- 
ment of  France,  if  they  will  buy,  for  distribution  to  in- 

dustries that  need  it  most ;  or  the  stock  may  be  divided 
regionally  and  sold  to  large  moneyed  interests  for  stor- 

age and  later  selling;  or  thirdly,  each  item  can  be  sold 
separately  to  whoever  will  pay  the  nearest  to  what  it  is 
worth.  The  French  object  to  the  second  measure  be- 

cause they  believe  the  large  interests  will  obtain  the 
material  and  hold  it  to  make  big  money,  thereby  keep- 

ing it  off  the  market  when  the  need  is  greatest.  Ap- 
parently no  definite  policy  has  been  adopted  as  yet,  ex- 

cept that  all  equipment  not  in  use  is  being  boxed  for 
export  and  shipped  to  the  depots. 

Worn  to  Less  Than  Half  Value 

Whatever  is  done,  we  cannot  hope  to  sell  the  ma- 
chinery at  what  it  cost  laid  down  in  France.  The 

foreign  second-hand  stuff  is  a  doubtful  asset  now  that 
its  usefulness  under  war  condititions  is  outlived,  and 
it  may  well  be  charged  up  to  profit  and  loss  without 
spending  money  to  box  and  ship  it  even  to  depots. 
Much  of  the  American  machinery  is  worn  to  less  than 
half  value,  and  the  less  time  and  money  wasted  upon 
it  the  better.  In  fact  unless  our  used  equipment  can  be 
sold  where  it  stand?.,  it  would  be  better  financially  to 
leave  it  alone  to  the  thieves  that  to  try  to  ship  it  back 
to  America  to  be  thrown  upon  a  dull  market.  The 
French  are  eager  to  help  us  in  handling  this  problem, 
as  they  want  most  of  what  we  have  left  behind  us,  and 
an  intelligent  handling  of  the  problem  will  save  the  War 
Department  a  great  deal  of  money  and  help  France  get 
back  upon  her  industrial  feet.  The  machines  from 
America  have  helped  to  win  the  war,  which  is  the  main 
consideration,  so  perhaps  we  should  not  worry  abouc 
their  ultimate  fate.  But  it  is  an  interesting  question 
nevertheless,  involving  the  considerations  mentioned 
herein  and  such  others  as  import  duties  and  ocean 
freights. 

A  Machinist's  Criticisms  of  Modern 
Shop  Systems 
By  J.  B.  Gray 

Several  articles  have  appeared  in  the  American  Ma- 
chinist lately  about  various  systems,  good,  bad  and 

indifferent,  but  they  are  all  negative  criticisms,  and  I 
have  looked  in  vain  for  that  con.structive  element  that 
we  so  much  need  just  now.  System  in  the  machine  shop, 
the  office,  the  drafting  room,  and  in  the  corner  grocery 

is  alike  essential  and  since  so  many  "hammer  artists" 
are  about  would  it  not  be  as  well  to  hear  somethin*? 
from  the  other  side? 

On  page  518,  John  R.  Godfrey  describes,  figuratively, 

a  "system" — or  a  total  lack  of  system — that  it  is  diffi- 
cult to  believe  has  any  counterpart  in  actual  practice. 

The  natural  effect  of  such  criticism  is  to  bring  into 
contempt,  to  burlesque,  all  shop  systems,  regardless  of 
their  merit.  Of  cour.se,  we  appreciate  the  fine  humor 
of  the  sketch  and  I  daresay  many  of  us  enjoy  a  good 

laugh  at  the  expense  of  "Mr.  Johnson,"  et  al. ;  however, 
isn't  there  danger  when  a  subject  is  persistently  and 
adversely  criticized,  of  producing  an  undesirable  psycho- 

logical effect,  of  creating  an  unreasoning  antagonism 
between  the  office  and  the  shop  that  can  have  no  result 
other  than  to  render  more  difficult  the  realization  of 
that  cooperative  policy  we  are  all  desirous  of  obtaining? 

Harry  Senior  Makes  a  Wild  Blow 

On  page  493,  Harry  Senior  makes  a  wild  blow  in  the 
dark  and  comes  pretty  near  hitting  the  nail  on  the  head, 
in  so  far  as  enlisting  the  sympathies  of  the  men  is 
concerned,  but  is  this  all  that  is  required  to  secure 

maximum  production?  I  say  "No" — most  emphatically 
"No!"  Mr.  Senior  sees  only  effects  and  does  not  go 
into  the  matter  deep  enough  to  locate  and  analyze 
causes,  nor  does  he  prescribe  remedies  except  in  a  very 

vague  and  indefinite  way — too  much  "I  told  you  so" 
stuff,  which  has  never  cured  any  ill,  industrial  or  other- 
wise. 

As  it  happens,  I  have  had  considerable  experience 
as  a  journeyman  machinist  under  the  Taylor  and  various 
other  systems.  While  it  is  true  that  most  of  these 
tend  to  perplex,  discourage  and  even  to  provoke 
the  opposition  on  the  part  of  the  workmen  that  Mr. 
Senior  refers  to  through  excessive  application  of  scien- 

tific detail,  it  does  not  follow  that  the  system  as  a 
system  is  wrong.  I  am  firmly  of  the  opinion  that  all 
systems  that  have  received  recognition  to  any  extent, 

even  Mr.  Godfrey's  "pink  slip  system"  are  founded  upon 
sound  logic,  probably  being  diverted  from  the  path  of 
reason  through  unwise  elaboration  and  devotion  to  the 
abstract  on  the  part  of  scientists  and  mathematicians. 

Some  10  years  ago,  it  was  my  fortune  to  be  employed 
as  a  plain  machinist  by  the  Tabor  Manufacturing  Co., 
of  Philadelphia,  then,  and  probably  now,  the  head- 

quarters of  the  Taylor  system,  where  I  had  an  oppor- 
tunity to  study  this  system  in  its  purity  and  at  close 

range.  I  had  heard  about  those  stop  watches,  "white 
shirted  and  becollared  youths,"  etc.,  and  was  pleasantly 
surprised  to  find  that  both  the  stop  watch  and  the  be- 

collared youth  filled  very  small  and  very  definite  places 

ynd  were  obliged  to  "fuiK-tion"  as  part  of  the  system 
and  strictly  in  accordance  with  one  small-typed  instruc- 

tion card. 
Under  the  Taylor  system,  the  nonproductive  force 

in  the  shop  is  composed  of  a  foreman  and  sometimes 
one  assistant,  an  inspector,  a  speed,  feed  and  chuckinc 
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boss,  one  or  two  drawing  boy.s,  one  or  two  tool  boys, 
and  one  or  two  laborers.  The  shop  paraphernalia  con- 

sists of  a  system  of  individual  bulletin  boards,  and  a 
work  or  tool  table  with  a  sheet-iron  box,  or  pocket,  on 
either  side — that  is  all. 

The  modus  operandi  is  as  follows:  You  go  to  your 
bulletin  board,  take  the  top  card  which  is  the  job 
card,  and  going  over  to  the  window,  have  the  clerk 

stamp  it  "in."  Upon  returning  to  your  machine,  you 
find  that  the  drawing  boy,  who,  like  the  tool  boy  walks 
the  floor  constantly,  has  already  been  around  to  your 
bulletin  board,  obtained  the  number  of  the  job  you  are 
to  start  with  from  your  job  card,  obtained  the  drawing 
and  instruction  card  for  you,  and  placed  both  in  the 
right  box  or  pocket  of  your  work  table.  The  tool  boy 
at  the  same  time  has  taken  the  number  of  your  job 
card  and  brought  everything  you  will  require,  tools, 
bolts,  clamps,  blocking,  etc.  Of  all  such  tools  as  drills, 
reamers,  counterbores  and  so  on,  you  have  two  of  each 
so  if  one  should  break  or  in  any  way  be  damaged, 
you  have  only  to  throw  it  on  your  work  table  and  go 
ahead  with  the  second  tool.  Presently  the  tool  boy  will 
pass  by,  take  up  the  damaged  tool  and  bring  you 
another  one  in  place  of  it.  All  tools,  clamps,  etc.,  have 
been  placed  in  a  metal  tote-box  beside  your  machine 
and  by  the  time  you  get  back  from  having  your  card 
stamped  you  are  ready  to  start  to  work,  no  questions 
to  ask,  nothing  to  hunt  for  and  everything  right  at 
hand. 

The  first  thing  you  do  is  to  take  your  drawing  and 
instruction  card  from  the  right-hand  pocket  of  your 
work  table,  and  while  reading  your  instruction  card, 
place  the  drawing  in  the  left-hand  pocket  of  your  work 
table  so  that  the  drawing  boy  can  bring  you  the  drawing 
for  the  second  job  as  per  your  bulletin  board  while  you 
are  working  on  the  first  job;  the  tool  boy  will  also 
bring  you  the  tools  for  the  next  job  and  place  them 
beside  the  work  table  out  of  your  way.  Since  this  is 
your  first  job  of  the  day.  Rule  1  on  your  instruction 

card  will  read  "oil  machine"  and  time  and  bonus  will 
be  stated.  On  the  other  hand,  if  it  is  the  second  or 

a  later  job,  the  first  rule  will  be  "clean  machine"  and 
the  rest  of  the  card  goes  on  to  tell  about  setting  up 
the  job;  where  to  set  up  (base  or  table  if  a  radial 

drilling-machine  job),  what  clamps  and  bolts  to  use, 
what  speed  and  feed  is  required,  etc. 

Two  Exceedingly  Good  Points 

So  far  this  system  has  two  exceedingly  good  points: 
First,  it  relieves  the  foreman  of  an  enormous  amount 
of  detail  and  permits  him  to  develop  ideas,  see  to  the 
upkeep  of  the  machines,  attend  to  requisitions  for 
material,  tools,  etc.,  and  other  necessary  and  important 
work;  secondly,  it  relieves  the  machinist  of  those  long 
weary  hunts  for  bolts,  clamps  and  packing;  it  relieves 
him  of  those  sloppy,  tiresome  jobs  at  the  grinding 
wheel;  and  it  relieves  him  of  those  pleasant  (?)  little 
constitutionals  in  search  of  the  drawing. 

But  Mr.  Taylor  and  his  engineers  made  a  mistake 
when  they  tried  to  change  the  name  of  every  tool, 
clamp  and  bolt  in  the  shop ;  when  a  common  U,  or  horse- 

shoe clamp  becomes  a  "CCF"  clamp,  the  machinist  feels 
that  he  is  entitled  to  an  explanation.  Though  a  man 
may  be  ever  so  capable  and  have  years  of  experience, 
he  will  be  absolutely  lost  when  he  starts  in  a  Taylor 
system  shop.  It  makes  you  remember  vividly  the  first 
day  of  your  apprenticeship;  other  machinists  tell  me 
that  is  the  way  they  feel  about  it  too.     No  matter 

what  you  ask  for,  you  haven't  got  the  name  right, 
according  to  the  system,  and  it  is  this  highly  scientific 
development  that  causes  the  trouble  in  the  shop.  Trying 
to  carry  the  job  along  and  learn  the  new  name  of  every- 

thing at  the  same  time  is  what  "gets  your  goat." 
It  seems  to  me  that  the  Taylor  system  either  should 

be  greatly  modified  or  an  elaborate  instruction  book 
should  be  issued  to  men  explaining  the  operation  of  the 
system  as  well  as  illustrating  and  giving  the  new  names 
of  standard  shop  equipment. 

Using  the  Stop  Watch 

The  stop  watch  is  used  when  setting  the  time  on  a 
new  job  and  sometimes  in  re-setting  the  time  on  an 
old  one  that  through  improved  equipment  or  because  of 
a  better  way  of  chucking  or  setting  up  really  ought 
to  be  re-timed  as  a  mere  matter  of  business. 

The  "speed,  feed  and  chucking  boss"  is  not  the  driv- 
ing, fuming,  swearing  individual  that  his  title  would 

indicate;  he  carries  a  typed  sheet  giving  the  various 
speeds  and  feeds  and  if,  through  faulty  material  or  for 
any  other  reason,  the  feed  or  speed  must  be  changed, 
he  merely  notes  it  on  your  card  and  the  speed  or  feed 
or  both  are  changed  accordingly. 

Mr.  Senior  to  the  contrary  notwithstanding,  what  we 
need  is  not  more  science,  but  more  hard  horse  sense. 

Suggestions  in  Welding  Cutting  Tools 
By  C.  a.  Hart 

It  has  been  discovered  in  connection  with  welding 
experiments,  that  it  is  practicable  to  weld  high-speed 
tool-steel  bits  to  common  cold-rolled  steel  shanks  for 
lathe  and  planer  tools,  drill,  reamers,  etc.,  with  very 
satisfactory  results.  Electric  welding  high-carbon  tc 
low-carbon  steel  is  not  a  difficult  operation,  although 

a  little  care  should  be  exercised  as  a  slightly  diff'erent condition  exists  than  where  materials  of  the  same 
analysis  are  employed. 

Experiments  have  demonstrated  that  best  results  are 
obtained  if  the  thickness  of  the  tool  steel  is  from  J 
to  J  the  total  thickness  of  tool  at  the  weld.  Where 
two  pieces  of  the  same  kind  of  steel  are  spot  welded 
together  they  heat  evenly,  but  care  must  be  taken  in 
welding  high-speed  steel  to  common  steel,  the  former 
heats  more  quickly  owing  to  its  offering  greater  re- 

sistance to  electric  current.  The  high-speed  steel  should 
be  thinner  in  order  to  generate  greater  heat  at  the 
junction  of  the  pieces.  As  the  copper  points  used  in 
making  these  welds  are  subject  to  very  extreme  heat 
and  pressure,  they  will  last  longer  and  do  better  work 
if  cooled  by  a  stream  of  water  passing  through  them 
while  in  use.  When  both  metals  have  reached  a  weld- 

ing heat,  the  current  is  cut  off  and  pressure  applied 
forcing  them  together.  It  is  not  necessary  to  use  any 
flux  in  welding  but  is  sometimes  advisable  to  apply 
a  solution  of  borax  water  which  has  a  tendency  to 
improve  the  weld. 

If  it  is  desired  to  temper  the  tool  at  the  same  time 
it  is  being  welded,  it  should  be  plunged  while  white 
hot  into  a  bath  of  good  hardening  oil.  When  welding 
a  large  toolbit  to  a  shank,  it  is  advisable  to  corrugate 
the  welding  seats  in  a  perpendicular  direction  and  keep 
them   free  from  oil,  dirt   or  rust. 

After  the  butt  weld  has  been  made,  the  stock  must 

immediately  be  heat-treated  or  annealed,  in  order  to 
keep  the  high-speed  steel  from  checking  or  breaking. 
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III. Empirical  and  Technical 
Methods 

The  cnrrent  installment  gives  a  comparison  of 
results  obtained  by  empirical  and  technical 
methods  in  cam  design.  Two  different  cases  of 

single-step  radial  cams  are  solved  for  definite 
size  and  pressure  angle.  The  importance  of  the 

pitch  line  and  pitch  circle  in  cam  work  is  illus- 
trated by  a  discussion  of  the  relation  existing 

between  pressure  angle  and  cam  size.  The  proper 

limit  for  the  follower-roller  radius  is  shown  to 
depend  on  the  pitch  surface  of  the  cam  and  to 
depend  also  on  whether  the  cam  is  single  or 
double  acting. 

PROBLEM  1.  Required  a  radial  cam  that  will  operate 

a  V-edge  follower:  (a)  Up  3  units  while  the  cam 
turns  90  deg. ;  (b)  down  2  units  while  the  cam  turns 

60  deg.;  (c)  dwell  while  the  cam  turns  120  deg.;  (d) 
down  1  unit  while  the  cam  turns  90  deg. 

Applying  the  simplest  process  for  laying  out  cams 
it  is  only  necessary  in  starting  to  assume  a  minimum 
radius  CD,  Fig.  27,  for  the  cam  and  then  lay  off  the 
given  or  total  distance  of  3  units  as  at  DB.  The 
assigned  angle  of  90  deg.  is  next  laid  off  as  at  DCD, 
and  the  point  D,  marked  so  as  to  be  3  units  further 
out  than  D.  Any  desired  curve  is  then  drawn  through 
the  points  D  and  D,  and  part  of  the  cam  layout  i.^ 
completed.  The  same  operations  are  repeated  for  ob- 

taining the  points  D^  and  D,  and  the  entire  cam  is 
finished. 

If  the  follower  had  roller  instead  of  V-edge  contact 
a  minimum  radius  CD,  Fig.  28,  would  be  assumed  as 
in  the  previous  case,  and  D  would  be  taken  as  the 
center  of  the  roller.  The  closed  curve  D  D^  D,  .  .  . 
would  be  obtained  as  before  and  another  closed  curve 

EEj  .  .  .  would  be  drawn  parallel  to  it  at  a  dis- 
tance equal  to  the  assumed  radius  of  the  roller.  The 

latter  closed  curve  would  be  the  actual  outline  of  the 
cam. 

The  closed  curve  EE,  .  .  .  would  be  known  as 
the  working   surface    and    the   curve   DD,     ...     as 

the  pitch  surface  of  the  cam.  In  Fig.  27  the  pitch 
and  working  surfaces  coincide  because  the  follower  has 
a  V-edge. 

Cams  are  sometimes  designed  with  no  more  labor 
than  that  entailed  in  the  previous  preliminary  problem, 
and  it  may  be  added  that  where  one  has  had  a  sufficient 

FIG.  27. 
EMPIRICAL  DESIGN  OF  CAM  FOR  DATA  IN  PROB- 

LEM 1,  V-BDGE  FOLLOWER 

experience  good  practical  results  may  be  obtained  by 
following  only  this  simple  method. 

The  method  of  cam  construction  described  above,  how- 
ever, does  not  enable  the  cam  builder  or  designer  to 

hold  in  control  the  velocity  or  acceleration  of  the  follower 
rod  DG  as  it  moves  up  its  3  units;  nor  does  it  enable 
him  to  know  the  variable  and  maximum  side  pressures 
which  exist  between  the  follower  rod  and  the  bearing 
or  guide  F,  Fig.  28,  as  the  rod  moves  up.  In  order 
that  these  things  may  be  known  this  preliminary  prob- 

lem will  now  be  redrawn  with  additional  specifications. 
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Problem  2.  Required  a  radial  cam  that  will  operate  a 

roller  follower:  (a)  Up  3  units  while  the  cam  turns  90 

deg. ;  (b)  down  2  units  while  the  cam  turns  60  deg. ; 

(c)  dwell  while  the  cam  turns  120  deg.;  (d)  down  1 
unit  while  the  cam  turns  90  deg.;  (e)  the  follower  in  all 

its  motions  shall  have  uniform  acceleration  or  uniform 

retardation;  (f)  the  angle  of  side  pressure  of  the  cam 
against  the  follower  roller  shall  not  exceed  40  deg. 

Items  (a),  (b),  (c)  and  (d)  are  the  same  as  in 
Problem  1. 

Inasmuch  as  this  problem  is  given  at  this  place  simply 
to  show  that  velocity  and  acceleration  and  side  pressure 

can  always  be  controlled  with  very  little  additional  labor 

beyond  that  necessary  for  the  simple  layout  shown  in 

PIG.  28. EMPIRICAL  DESIGN  OF  CAM  FOR  D.\TA  IN  PROB- 
LEM   1,    ROLLER   FOLLOWER 

57.3^^ 0 

Fig.  28,  the  full  explanations  of  the  formula  and  figures 
used  will  not  be  given  here.  They  will  be  taken  up  in 
their  proper  order  in  subsequent  paragraphs.  For  this 
problem  the  only  necessary  computation  is: 

„  „  3  X  2.38       ,  ̂, 

57.3       QQ       =  4.55  = 
radius  of  pitch  circle  =  CH,  Fig.  29 

In  the  above  formula  /  is  the  cam  factor  required  for 
the  data  specified  by  e  in  the  problem,  h  is  the  great- 

est assigned  follower  motion,  and  b  is  the  number  of 
degrees  alloted  for  this  motion.  Lay  off  CH  in  Fig.  29 
and  then  lay  off  the  follower  motion  of  3  units  equally 

distributed  on  each  side  of  H,  as  at  HB  and  HD.  Di- 
vide DH  into  nine  equal  parts  and  take  the  first,  fourth 

and  ninth  parts;  do  likewise  with  BH.  Divide  the 

90-deg.  angle  BCD,  into  six  equal  parts  by  radial  lines, 
as  shown,  and  swing  each  of  the  six  division  points  be- 

tween D  and  B  around  until  they  meet  successively  the 
six  radial  lines.  A  curve  through  the  intersecting 
points  will  be  the  pitch  surface  of  the  cam,  as  shown  by 

the  dash-and-dot  curve  DH,D,.  .  .  The  working  sur- 
face will  be  EE,,  .  .  .  which  is  found  as  described  in 

connection  with  Problem  1. 

The  pitch  surface  D.D,  is  obtained  in  the  same  way  as 
DD^  was  found.  The  curve  /},D,  is  an  arc  of  a  circle, 
and  the  curve  D,D  is  found  in  the  same  manner  as  DD,. 

Advantages  of  the  Technical  Design— With  the  cam 
constructed  as  above,  the  follower  will  start  to  move 
with  the  same  characteristic  motion  as  does  a  falling 
body  starting  from  rest,  and  the  follower  will  be 
stopped  with  the  same  gentle  motion  in  reverse  order. 
It  will  be  definitely  known  also  that  the  greatest  side 
pressure  of  the  cam  against  the  follower  is  at  an  angle 
of  40  deg.,  as  specified,  and  that  this  pressure  will  occur 
when  H,  of  the  pitch  surface  of  the  cam  is  at  H,  or 
when  the  roller  is  in  contact  with  the  point  H, 
of  the  working  surface.  Where  the  cam  form  is  as- 

sumed, as  in  Fig.  28,  nothing  is  known  positively  of  the 
starting  and  stopping  velocities  of  the  follower.  Further, 

as  may  be  found  by  trial,  the  maximum  angle  of  pres- 

FIG.   29.     TECHNICAL    DESIGN    OF    CAM    FOR   DATA   IN 
PROBLEM  2,  DRAWN  TO  SAME  SCALE  AS  FIG.  28 

sure  of  the  cam  against  the  rod  runs  up  to  47  deg.  in 

Fig.  28,  as  shown  at  /?,.  The  minimum  radius  of  the 

cam  in  Fig.  28  was  taken  equal  to  that  in  Fig.  29  for 

comparison. 
Ths  two  previous  problems  have  been  given  as  brief 

exercises  without  going  into  all  the  detail  necessary  to 

a  full  understanding,  in  order  to  give  an  idea  of  the 

method  of  producing  cams  on  a  scientific  basis.  In  the 

problems  which  will  follow,  the  several  steps  in  building 

cams  of  various  types  will  be  explained.  In  many  of  the 

problems  the  same  data  will  be  used  so  that  comparisons 

of  different  forms  of  cams  which  produce  the  same  re- 

sults may  be  made. 

Single-Step  Radial  Cam,  Pressure  Angle  Equal  on 
Both  Strokes 

Problem  8.  Required  a  single-step  radial  cam  in  which 

the  center  of  the  follower  roller  moves  in  a  radial  line, 

the  maximum  pressure  angle  to  be  30  deg.  and  the 

follower  to:  (a)  Move  up  3  units  in  90  deg.  with  uni- 
form acceleration  and  retardation;  (b)  move  down  3 

units  in  90  deg.  with  uniform  acceleration  and  retarda- 
tion; (c)  rest  for  180  deg. 

The  first  step  in  the  solution  is  to  determine  the  total 

length  of  the  cam  chart  for  a  parabola  chart  curve  and 

for  a  30-deg.  maximum  pressure  angle.  From  the  table 

of  factors  in  the  previous  installment,  repeated  here,  the 
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factor  for  this  case  is  found  to  be  3.46.  Since  the  travel 
of  the  follower  is  3  units  in  i  revolution  the  total  length 
of  chart  w^ill  be  3  X  3.46  X  4  =  41.52,  which  therefore  is 

TABLE  OF  CAM  FACTOR.S 

Maximum  Pressure  Angle  and  Values  of/ 

Name  of  Base  Curve  20°  30°  40°  50°  60° 
Straight  line       2.75         I  73         1. 19        0.84  0  58 
Straight-line  combination  *        3.10         2  27         1.92         1.77  I   73 
Crankeurve        4  32         2.72  1   87         I   32  0.91 
Parabola        5  50         3  46         2  38         1.68  1.15 
Elliptical  curve  t       6  25         3  95         2  75         1.95  1.35 

*  For  case  where  easing  off  radius  equals  follower's  motion. 
t  For  case  where  ratio  of  horizontal  to  vertical  axes  of  ellipse  is  7  to  4. 

the  length  of  the  chart  AA'  in  Fig.  30.  This  length 
represents  the  360  deg.  of  the  cam.  Lay  o^  AW  equal 
to  90  deg.,  according  to  item   (a)    in  the  data.     Con- 

up  and  down  motions  of  the  follower,  as  given  by  items 

(a)  and  (b)  in  the  data,  this  type  of  cam  will  be  sym- 
metrical about  the  line  CO  in  Fig.  31. 

Omission  of  Cam  Chart — When  the  relation  between 
pressure  angle,  chart  base  and  pitch  lines,  and  cam 
pitch  and  surface  lines  is  understood  and  fixed  in  mind 

the  actual  drawing  of  the  chart  for  the  graphical  con- 
struction of  simple  cams  and  particularly  of  single- 

step  cams  may  be  omitted  with  full  contidence  when  the 
elementary  base  curves  are  used.  For  example,  the 
problem  in  the  previous  paragraph  is  shown  completely 
worked  out  in  Fig.  32  without  any  reference  whatever 
to  the  chart  of  Fig.  30.     The  radius  OD  of  the  pitch 

FIG.  30.      PROBLEM  3,  CAM  CHART 

Struct  the  parabolic  curve  AEC  as  directed  in  article  II. 
Completing  the  entire  chart  the  base  curve  is  found  to 

be  ACMNA'.  The  next  step  is  to  find  the  radius  of  the 
pitch  circle.  The  circumference  of  this  circle  is  equal 

to  the  length  of  the  pitch  line  DD'.  Its  radius  is  there- 

fore equal  to  -^ —  =  6.61,  and  this  value  is  laid  off  at 
OD,  Fig.  31,  and  the  pitch  circle  DFXT  drawn.  The 
quadrant  DF  is  divided  into  the  same  number  of  parts 
as  DF  in  Fig.  30.  The  vertical  construction  lines 
HH^,  II„  JJ,  ...  in  Fig.  30  now  become  the  radial 
lines  correspondingly  lettered  in  Fig.  31,  and  the  pitch 
surface  is  drawn  through  the  points  AH  J  J,.  .  .  . 
The  positions  of  maximum  pressure  are  shown  at  E 
and  Q;  at  all  other  points  it  will  be  less.  The  working 
surface  BGRP  is  found  by  assuming  a  radius  AB  for 

PIG.  31.  PROBLEM  3,  CAM  LAID  OUT  FROM  CAM  CHART 

the  roller,  and  by  striking  a  series  of  arcs  as  shown  at 
//,  I,  J,  .  .  .  with  the  points  H,  I,  J,  .  .  ■  as 
centers,  and  then  drawing  the  working  curve  tangent 
to  these  arcs.     With  the  same  specifications  for  the 

circle.  Fig.  32,  is  obtained  directly  from  the  formula, 

r  =  57.3  y  given  in  Article  II.    Substituting  the  data O    \/    O    Aft 

as  given  in  the  previous  paragraph  r  =  57.3  — ^ — 

=--  6.61  and  is  laid  off  at  DO.  The  assigned  motion  of 
the  follower  is  laid  off  symmetrically  on  both  sides  of 
the  pitch  point  D,  as  at  AV,  and  the  distances  AD  and 
VD  are  divided  into  the  desired  number  of  unequal 
parts,  as  at  1,  4,  9,  16.  The  quadrant  DF  is  divided 
into  the  same  number  of  equal  parts  as  at  H,  I,  J,  .  .  . 
and  indefinite  radial  construction  lines  drawn  through 
the  points.  Circular  construction  arcs  are  next  drawn 
through  points  1,  4,  9  .  .  .  until  they  intersect  the 
radial  lines,  thus  obtaining  points  H,  /,  7,  .  .  .  on 
the  cam  pitch  surface.  In  general  a  neater  construction 
is  obtained  by  omitting  the  full  length  of  the  construc- 

tion arcs,  as  from  7  to  C  .  .  .  and  simply  drawing 
short  portions  of  the  arc  at  the  intersecting  radial 
lines  as  shown  in  the  lower  left-hand  quadrant  between 
C  and  M. 

Problem  4.  Required  a  single-step  radial  cam  in  which 
the  center  of  the  follower  moves  in  a  radial  line,  the 
maximum  pressure  angle  not  to  exceed  30  deg.  on  the 
outstroke  nor  50  deg.  on  the  return  stroke  and  the  fol- 

lower to  move:  (a)  Out  2  units  in  ̂ \  revolution  on  the 
crank  curve;  (b)  in  2  units  in  ̂ \  revolution  on  the 
crank  curve;   (c)   at  rest  for  i  revolution. 

The  diameter  of  pitch  circle  of  the  cam  that  will  be 
necessary  to  fulfill  the  requirements  on  the  outstroke 
will  be: 

da  — 

2  X  2.72  X  16 =  5.54  units 

3.14  X  5 
from  formula  in  Article  II,  or 

„  ,  ,„  2  X  2.72  X  16      „  „„ 
r  =  0.159   g   =  2.77 

and  the  diameter  of  pitch  circle  required  for  the  instroke 
will  be 

db  = 

2  X  1.32  X  16 =  4.48  units 
3.14  X  3 

Inasmuch  as  there  can  be  only  one  pitch  circle  for  a 

cam  the  largest  one  resulting  from  the  several  specifica- 
tions must  be  used.  In  this  problem  then  the  diameter 

SD  of  the  pitch  circle  in  Fig.  33  equals  5.54  units.    The 
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follower's  motion  of  two  units  is  laid  out  at  AV  and 

the  pitch  surface  AECMN  constructed.  The  working 

surface  of  the  cam  BKG,  etc.,  is  then  drawn.  Since  a 

larger  diameter  of  pitch  circle  had  to  be  used  for  the 

return  stroke  than  the  requirements  called  for  it  fol- 

lows that  the  pressure  angle  will  not  reach  50  deg.  on 

FIG,  32 PROBLEM  3,  CAM  LAID  OUT  INDEPENDENTLY  OF 
CAM  CHART 

that  stroke,  and  it  may  be  of  some  interest  to  determine 
what  the  maximum  pressure  angle  on  the  return  stroke 
will  be.     Substituting  the  diameter  used,  5.54,  in  the 

formula  d  =  —  and  solving  for  /,  /  is  found  to  be  equal 

to  1.63.  From  the  chart  in  Fig.  21,  Article  II,  it  is 
shown  that  a  factor  of  1.63  for  the  crank  curve  cor- 

responds to  a  maximum  pressure  angle  of  nearly  44  deg., 
and  this  angle  may  be  drawn  in  its  proper  position  at 
Q  in  Fig.  33. 

Pressure  Angle  Increases  as  Pitch   Size  of  Cam 
Decreases 

This  is  illustrated  in  Fig.  34,  where  the  large  pitch 
cam  represented  by  D,  D,  .  .  .  gives  exactly  the 
same  motion  to  a  follower  as  the  small  pitch  cam  d,  d... 
.  .  .  It  will  be  noted  that  the  pressure  angle  for  the 
large  cam  at  the  start  is  HDG,  while  for  the  small  cam 
it  is  increased  to  hdg.  Likewise  th?  maximum  pressure 
angle  for  the  large  cam  when  the  follower  is  near  the 

end  of  its  stroke  is  6,  while  for  the  small  cam  the  max- 
imum pressure  angle  is  b,  which  is  larger  than  6,.  From 

these  observations  it  may  be  said  in  general  that  the 
larger  the  pitch  surface  of  the  cam  the  smaller  will 
be  the  pressure  angle.  The  size  of  the  roller  has  no 
effect  whatever  on  the  pressure  angle.  Two  cams  of 
the  same  pitch  size  may  be  of  totally  different  actual 
sizes  for  the  same  work,  one  cam  having  a  large  roller 
and  the  other  a  small  roller:  Therefore  it  is  important 
to  remember  that  in  general  the  pressure  angle  may  be 
regulated  by  changing  the  size  of  the  pitch  surface  only 
and  not  the  working  surface. 

The  circumference  of  the  pitch  circle  of  the  cam,  it 

will  be  recalled,  is  equal  to  the  length  of  the  pitch  lino 
on  the  chart.  It  will  also  be  remembered  that  the  pitch 
line  may  be  at  various  heights  on  the  chart,  depending 
on  the  nature  of  the  base  curve.  It  is  now  important  to 
consider: 

First,  that  the  pressure  angle  at  the  pitch  circle  on  the 
cam  must  be  the  same  as  the  pressure  angle  at  the  pitch 
line  on  the  chart. 

Second,  that  the  pressure  angle  at  any  point  on  the 
pitch  surface  of  the  cam  outside  of  the  pitch  circle  will 
be  less  than  the  pressure  angle  of  the  corresponding 
point  on  the  base  curve  of  the  cam  chart. 
,  Third,  that  the  pressure  angle  at  any  point  on  the 
pitch  surface  of  the  cam  inside  of  the  pitch  circle  will 
be  greater  than  the  pressure  angle  of  the  corresponding 
point  on  the  base  curve  of  the  cam  chart. 

These  statements,  which  are  theoretically  true  for  all 
cases,  except  the  crank  curve,  are  demonstrated  in  the 

following  paragraph.  For  the  crank  curve  the  state- 
ments are  true  within  a  fraction  of  a  degree  for  any 

ordinary  case. 
Cam  Considered  as  a  Bent  Chart — Consider  that  the 

cam  itself  is  the  cam  chart  bent  in  its  own  plane  so  that 

PIG.  33. PROBLEM  4.  MAXIMUM  PRESSURE  ANGLE  DIF- 
FERENT ON  THE  TWO  STROKES 

the  pitch  line  becomes  the  pitch  circle  without  being 

either  stretched  or  compressed.  Then  the  line  DD', 
Fig.  30,  becomes  the  circle  DFXT,  Fig.  31;  the  line 

W  is  stretched  to  become  the  circle ,  T'CSY,  and  the 

straight  line  AMA'  is  compressed  to  become  the  circle 
AMA.  This  means  in  a  generpl  way  that  the  rectangle 

DVV'D',  Fig.  30,  is  so  distorted  that  if  a  straight 
diagonal  line  had  been  drawn  from  D  to  V  it  would 

have  an  increased  length  and  a  decreasing  slant  after 

the  bending  had  taken  place.  With  a  decreasing  slant 

of  the  pitch  surface  the  pressure  angle  will  decrease. 

Likewise  a  diagonal  drawn  from  D'  to  A  in  the  original 
rectangular  chart  would  be  decreased  in  length  and 

would  have  an  increasing  slant  in  the  cam  and  the  pres- 

sure angle  would  be  increasing  toward  A.  This  is  illus- 
trated in  detail  in  Figs.  35  and  36. 

Base  Line  Angles,  Before  and  After  Bending— The 



April  24,  1919 Invest — and  Finish  the  Job 
.783 

pressure  angle  of  30  dcg.  at  E  in  Fig.  35  is  reduced 
to  23  deg.  in  Fig.  36,  and  the  30  deg.  at  D  are  increased 
to  41  deg.  Fig.  35  represents  a  cam  chart  with  a 
straight  base  line  BE,  and  Fig.  36  is  a  correspond- 

ing   cam    sector    with    DE   as    the    pitch    surface.      If 

FIG.    31.      .SHOWING    RKI-ATTOX    BETWEEN    I'RE.s.Sl-RE 
ANGLE  AND  .SIZE  OF  PITCH  CAM 

BC,  Fig.  35,  is  taken  as  the  pitch  line,  BC,  Fig.  36, 
will  be  part  of  the  pitch  circle.  The  uniform  pres- 

sure angle  of  30  deg.  from  A  to  E,  Fig.  35,  will 
grow  smaller  beyond  A  in  Fig.  36  for  the  reason 
that  the  radial  components  of  the  tangential  triangles 
remain  constant,  as  illustrated  at  LM  and  NP,  while  the 
tangential  components  grow  longer  as  illustrated  at 
EL  which  is  longer  than  AN. 
These  tangential  components 
are  equal  respectively  to  the 
arcs  EL,  and  AY.  The  radial 
components  are  all  equal  as 

shown  at  L,M„  etc.  Conse- 
quently, the  angles  grow 

smaller  from  the  angle  NAP 
to  LEM.  Similarly  the  angles 
grow  larger  from  NAP  to 

QDR. 
Limiting  Size  of  Follower 

T,  mu  J-  j^     .LI-         FIG.   3.5.      SECTION'  OF  CA.M Roller — The    radius    of    the  before  bending 
follower   roller   may  be   equal 
to  but  in  general  .should  be  less  than,  the 
shortest  radius  of  curvature  of  the  pitch  surface  when 
measured  on  the  working-surface  side.  If  the 
radius  of  the  roller  is  not  so  taken  the  follower  when 
put  in  service  will  not  have  the  motion  for  which  it  was 

designed'. 
Case  I.  Radius  of  roller  equal  to  radius  of  curvature 

of  pitch  cam — In  Fig.  37,  ABE  FA  is  the  pitch  surface 
of  a  cam;  GA  is  the  radius  of  curvature  at  A  and  AG 
is  the  radius  of  the  roller.  In  this  case  both  radii  are 
equal  and  the  working  surface  has  a  sharp  edge  at  G. 

Case  II.  Radius  of  roller  greater  than  radius  of 
curvature  of  pitch  cam — From  7?  to  C,  Fig.  37,  the 
radius  of  curvature  of  the  pitch  surface  is  HB,  which 
is  less  than  the  roller  radius.  In  this  case  the  working 
surface  will  be  undercut  at  /  in  generating  the  cam, 
and  if  the  cam  is  built  the  center  of  the  roller  will 

mark  the  path  B,J,C,  instead  of  BJC,  and  the  follower 
will  fail  to  move  the  desired  distance  by  amount  JJ,. 

Special  application  of  Case  II.  Effect  of  an  angle  in 
the  pitch  surface  outline — This  is  illustrated  at  RFQ 
in  Fig  37,  and  is  a  special  application  of  Case  II,  in 

which  the  radius  of  curvature  of  the  cam's  pitch  surface 
is  reduced  to  zero.  Undercutting  is  here  illustrated  by 
considering  that  a  cutter  represented  by  the  dash  circu- 

lar arc  is  moving  with  its  center  on  the  pitch  surface 
arc  EF.  It  then  cuts  the  working  surface  MS.  As  the 
center  of  the  cutter  is  moved  from  F  toward  A  the  part 
WS  of  the  working  surface  which  wa ;  previously  formed 
is  now  cut  away,  leaving  the  sharp  edge  W  on  which  the 
follower  roller  will  turn  when  the  cam  is  placed  in 
operation.  The  center  of  the  follower  roller  will  then 
move  in  the  path  RTQ  instead  of  RFQ  and  the  follower 
will  fall  short  of  the  desired  motion  by  the  amount  TF. 

Case  III.  Radius  of  roller  less  than  radius  of  curva- 
ture of  pitch  cam — From  D  to  E,  Fig.  37,  the  radius 

of  curvature  of  the  pitch  surface  is  KD,  which  is  greater 
than  the  roller  radius.  In  this  case,  which  is  the  prac- 

tical one,  although  close  to  the  limit,  a  smooth  curved 
working  surface  is  provided  for  the  roller  from  L  to  M. 

Radius  of  roller  not  affected  by  radius  of  curvature 

on  nonworking  side — From  C,  to  D,  Fig.  37,  the  radius 
of  curvature  of  the  pitch  surface  is  less  than  the  radius 
of  the  roller,  but  this  short  radius  is  not  on  the  working 
side  of  the  pitch  surface,  and  therefore  the  roller  will 
roll  on  the  surface  IL  while  its  center  travels  on  the 
pitch  curve  C,D. 

Rollers  for  positive-drive  cams — When  the  largest 
roller  for  a  positive  or  double-acting  cam  is  being  de- 

termined the  radius  of  curvature  on  both  sides  the  pitch- 
surface  curve  must  be  considered  and  the  smallest  radiu»< 

D 

CHART 
fig.   3G. .'section  of  cam  chart  after 

bending 

used.  For  example,  in  Fi^.  37,  if  AJETA  were  the  pitch 
."urface  for  a  double-acting  cam  NC  would  be  the  max- 

imum roller  radius,  whereas  HJ  would  be  the  maximum 
radius  if  it  were  for  an  external  single-acting  cam. 

Radius  of  curvature  of  noncircular  arcs — In  illustrat- 
ing the  above  cases  the  pitch  surface  was  assumed  as 

being  made  up  of  straight  lines  and  arcs  of  circles  in 
order  to  show  more  effectively  and  more  simply  the 

limit'  of  action  in  each  instance.  Where  the  pitch  sur- 
face contains  curves  of  constantly  varying  curvature, 

and  they  generally  do  in  practice,  the  shortest  radius  of 
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curvature  of  the  pitch  surface  may  be  found  with  all 
necessary  accuracy  by  trial  with  the  compass,  using 
finally  that  radius  whose  circular  arc  agrees  for  a  small 
distance  with  the  irregularly  curved  arc.    For  example, 

FIG.  37.     LIMITING  SIZE  OF  FOLLOWER  ROLLER 

in  Fig.  38,  let  GHDJB  be  a  portion  of  a  pitch  surface 
made  up  of  noncircular  arcs.  The  shortest  radius  of 
curvature  on  both  sides  is  found  by  trial  to  be  FH. 

FIG.  38.     LIMITING    SIZE   OF   FOLLOVifER   ROLLER  WORK- 
ING ON  NONCIRCULAR  CAM  CURVES 

The  center  F  is  marked  and  the  osculatory  arc  XHZ 
drawn  in.  Then  HF  is  the  largest  possible  radius  of 
roller  for  a  double-acting  cam,  and  with  this  roller  the 
working  surfaces  will  be  VFTW  and  V,F,T,W,. 

If  a  large  roller  is  used  with  a  radius  DR,  for  example, 
the  working  surfaces  of  the  groove  will  be  SOE  and 

P,K,N^  and  the  new  pitch  surface,  after  cutting  the  cam, 
will  be  GCDLB  if  the  roller  is  kept  always  in  contact 
with  the  inner  surface  of  the  groove.  If  it  is  kept  always 
in  contact  with  the  outer  surface  of  the  groove  the 
original  pitch  surface  will  be  changed  to  GCHD,JB.  In 
eicher  case  the  original  desired  follower  motion  is  not 
obtained  if  the  roller  is  too  large,  and  if  a  positive-drive 

cam  is  run  with  the  larger  roller  the  follower's  motion 
will  be  indeterminate,  the  center  of  the  roller  having 
any  possible  position  between  CDL  and  CHDJL. 

Checking  Out  Tools  From  the  Crib 
Robert  M.  Hayes 

The  brass-check  system  of  keeping  track  of  the  shop 
tools  which  are  supplied  to  workmen  from  the  tool  crib 
is  in  almost  universal  use,  but  it  has  inherent  faults, 
not  the  least  annoying  of  which  is  the  occasional  loss 
of  a  check  and  the  consequent  suspicion  directed  toward 
the  unfortunate  individual  whose  number  it  bore.  A 
modification  of  this  system  which  has  come  under  the 

writer's  observation  has  resulted  in  the  elimination  of 
most  of  this  trouble. 

A  board  having  a  numbered  hook  for  each  employee 
is  hung  in  the  crib,  and  at  the  window  is  kept  a  stack 
of  cards  about  2  in.  square,  each  with  a  small  hole 
pierced  near  one  corner.  When  a  man  wants  a  tool  he 
writes  its  name  and  his  number  on  two  of  these  cards. 
The  keeper  then  hangs  one  card  on  the  correspondingly 
numbered  hook  and  puts  the  other  in  place  of  the  tool 
which  he  hands  to  the  workman. 
When  the  tool  is  returned  the  workman  gets  back 

his  two  checks,  which  he  destroys.  Thus  the  keeper 
can  tell  by  a  glance  at  the  board  whether  or  not  a 

workman  has  any  of  the  company's  tools,  and  if  he  has, 
can  easily  determine  what  they  are. 

The  only  chance  a  workman  has  to  beat  this  system 

is  to  sign  another  man's  number  to  his  checks,  but  the 
keeper  soon  gets  to  know  each  man  by  number  and  such 
dishonesty  becomes  impossible. 

Carbon  Paper  in  the  Drafting  Room 
By  John  S.  Carpenter 

Carbon  paper  is  usually  associated  with  the  click  of 
typewriters  and  the  odor  of  eau  de  cologne,  but  if  given 
a  trial  in  the  drafting  room  it  will  be  found  to  lend 
itself  readily  to  some  details  of  the  work  that  without  it 
would  require  more  time,  and  thus  it  becomes  an  aid  to 
efficiency. 

Sometimes  one  has  a  tracing  of  a  machine  part  that 
he  desires  to  transfer  to  a  drawing.  This  can  be  done 
very  easily  by  positioning  the  tracing  upon  the  drawing 
and  then  slipping  the  carbon  under  it.  The  lines  of  the 
tracing  are  then  gone  over  with  a  smooth  pointed  pencil 

or  other  suitable  tool,  leaving  a  clear  and  sharp  repro- 
duction upon  the  drawing. 

If  small  drawings  are  needed  for  salesmen  or  for  the 
shop,  they  may  be  made  on  thin  paper  under  which  is  a 
sheet  of  carbon  paper  that  may  be  used  as  a  tracing  to 
secure  neat  white  prints  on  blueprint  paper.  With  a 

good  quality  of  carbon  paper  the  time  necessary  for 

printing  is  not  greatly  in  excess  of  that  required  when 
using  tracing  cloth. 
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^•4 — % IN  SCHOOL  SHOPS 
■rfii     r 

BY  R.  W.  DERBY 

XL*
" 

Thii<    article    presents    tangible 
evidence  of  the  work  done  in  the 

machine  snaps   of  some   of   our 

preparatory  schools  and  indicates §g^ 
^ what  might  be  accomplished  in 

^^^
^ 

such  schools  if  the  bill  proposed 

by  Mr.  Caldwell  in  the  House  of 
Representatives  should  pass  and 
make  available  for  use  some  of 

K^
 

2 "^^B^ the  machine  tools  standing  idle 

f
 
 ■ 

WM 

in  army  supply  depots  and  shops. d r              1 ■    -i 

A  PROPOS  of  the  bill  pending  before  Congress  to 
l\  lend  to  technical  and  manual-training  schools 

X  jL  the  surplus  of  machine  tools  owned  by  the 
Government  and  of  no  use  to  it  now  that  peace  is 
practically  assured,  it  might  be  well  to  call  attention  to 
some  of  the  work  that  has  been  done  and  the  kind  of 
work  that  is  undertaken  in  these  schools. 
Many  people  have  the  erroneous  idea  that  all  school 

shops  are  merely  playgrounds  where  pupils  may  while 
away  an  hour  or  so  each  day,  more  for  recreation  than 
for  profit,  and  that 
these  machines  could 
be  put  to  a  better  use 
than  simply  serving  as 
toys.  It  is  to  correct 
this  idea,  so  far  as 
possible,  and  to  arouse 
sentiment  in  favor  of 
Congress  passing  the 
proposed  measure  that 
this  article  is  sub- 

mitted. In  the  Uni- 
versity School,  Cleve- 

land, Ohio,  which  is  a 
college  preparatory 
school  embodying 
manual  training  as  a 
necessary  preparation 
for  a  technical  course, 
there  is  a  woodwork- 

ing shop,  a  machine  shop  and  a  forge  shop,  in  each  of 
which,  so  far  as  conditions  will  permit,  practical  shop 
work  on  a  shop  basis  is  undertaken.  As  it  is  the  machine 
shop  that  is  of  most  interest  to  those  concerned  in  the 
pending  bill,  I  shall  direct  attention  to  the  things 
done  there. 

The  school  is  equipped  with  two  14-in.  engine  lathes 
of  the  old  type — no  taper-turning  attachment,  no  power 
cross-feed,  and  the  change  gears  being  changed  by 
hand.    There  is  also  one  22-in.  lathe  of  the  same  type, 

save  that  it  has  power 

cross-feed,  a  24-in. 
planing  machine,  a  14- 
in.  shaping  machine, 

an  18-in.  drilling  ma- 
chine, a  sensitive  drill 

and  five  hand  lathes. 
In  addition  to  these 

are  the  following  ma- 
chines which  were 

made  in  the  shops  of 
the  school:  One  3-ft. 
American  radial  drill- 

ing, 1  grinding,  1  buff- 
ing and  2  centering 

machines  and  three 
motor-driven  lathes. 
The  illustrations  will 
show  more  clearly 
than  words  what  has 

1^^^^ 

i 
i 

L Fig.  3- 

FIGS.  3  TO  7.     PRODUCTS  OF  THE  UNIVERSITY  SCHOOL  MACHINE  .SHOP 

-Buffing  machine.     FIgr.  4 — Centering  machine.     Pig.  5 — Motoi-dilvcn  machine.     Fig.   6 — Drawing  table  and  stool. 
Fig.   7 — Lantern  at  dormitory  entrance. 
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been  accomplished.  The  castings  and  drawings  for 
the  radial  drill,  Fig.  1,  were  furnished  by  the 
American  Tool  Works  Co.,  Cincinnati,  but  all  the 
machining,  finishing  and  fitting  was  done  by  boys  under 
19  years  of  age. 

Machining  the  Castings  Required  a  Great  Amount 
OF  Scheming 

When  the  machine  equipment  of  the  school  is  con- 
sidered it  will  be  realized  that  machining  these  castings 

required  a  large  amount  of  scheming,  and  had  the  base 
been  but  i  in.  wider  it  could  not  have  been  planed; 

the  setting  and  boring  of  the  radial  arm  in  the  22-in. 
lathe  was  no  small  matter.  It  should  also  be  remem- 

bered that  while  there  was  a  teacher  to  advise  and 
suggest,  the  work  was  all  done  by  the  boys  and  many 
of  the  awkward  machine  operations  were  engineered 
entirely  by  them. 

The  grinding  machine,  which  in  Fig.  2  is  shown 
without  guards,  was  designed  and  made  here,  as  was 
also  the  buffing  machine.  Fig.  3.  Both  are  equipped 
with  SKF  ball  bearings  and  both  have  been   set  on 

FIG.   8.     EXAMPLES  OP  BRASS  AND  FORGE  WORK 

some  old  machine  legs  that  were  on  hand.  The  heads, 
it  will  be  noticed,  are  solid,  and  the  spindle  caps  have 
grooves  turned  in  them  for  felt  dust  washers.  While 

it' may  look  as  though  the  assembling  of  the  head  was diflScult  it  was  in  reality  quite  simple. 
The  motor-driven  lathe.  Fig.  5,  is  another  of  our 

products  which  we  are  very  proud  of.  I  think  the 
picture  will  speak  for  itself.  The  centering  machine, 
Fig.  4,  was  the  first  of  these  machines  to  be  made  in 
the  shops  and  has  been  in  service  for  about  15  years. 

In  addition  to  the  machines  mentioned  the  school 
has  made  30  drawing  tables  and  tools.  Fig.  6,  a  descrip- 

tion of  which  was  published  on  page  131,  Vol.  49,  of 
the  American  Machinist,  and  it  is  now  working  on  an adjustable  school  desk. 

The  bronze  lanterns  at  the  entrance  to  the  school 
and  the  copper  lantern  at  the  entrance  to  the  dormitory. 
Fig.  7,  were  designed  and  made  by  the  boys. 

This  year  the  school  is  repairing  and  completely  re- 
building a  1914  Ford  touring  car,  which  was  undertaken 

because  of  the  scarcity  of  metals  for  other  work,  and 

it  has  been  found  to  be  an  excellent  and  helpful  study. 
The  drop  light  and,  sundial  show  some  brass  work 
while  the  sundial  and  umbrella  stands,  andirons  and 
floor  lamp  give  an  idea  of  the  forge  work.  Fig.  8. 
The  school  has  in  its  possession  pictures  of  many 
other  things  that  have  been  made  by  the  boys  in  its 
shops,  ranging  from  brass  bookracks  to  gas  and  steam 
engines,  but  I  think  the  foregoing  will  serve  to  show 
that  it  is  worth  while  to  put  some  of  the  idle  equipment 
owned  by  the  Government  at  the  disposal  of  good  schools 
where  the  purpose  is  serious  and  the  results  significant. 

Easy  Method  for  Calculating  Decimal 

Equivalents 
By  Harvey  Mead 

One  may  with  a  little  practice  find  the  decimal  equiv- 
alent of  any  common  binary  fraction  of  an  inch  almost 

instantly  by  the  use  of  the  method  here  outlined. 
For  convenience  the  fractions  are  divided  into  two 

groups,  viz.,  major  and  minor.     The  major  fractions 
are:     i  =  0.125;   i  =  0.250;    i  = 
0.375;  i  =  0.500;  f  =  0.625;  i  = 
0.750;   I  =  0.875.     The  minor  frac- 

tions   are:      ̂     =    0.0625;    ̂     i= 
0.03125;     A     =    0.015625;       A  = 
0.046875.     To  find  the  decimal  equiv- 

alent of  any  fraction  take  the  nearest 
major  fraction  and  add  or  subtract 
the  nearest  minor  fraction.     For  ex- 

ample, to  find  the  decimal  equivalent 

of   j'g:     The  nearest  major  fraction 
is  i  or  0.500,  and  the  nearest  minor 
fraction  is  Jj  or  0.0625;  subtracting 
the  minor  fraction  we  have   as  the 

decimal    equivalent,    0.4375.      To   find 
the  decimal   equivalent  of    §|:      The 
nearest  major  fraction  is  3  or  0.750, 
the  nearest  minor  fraction  is  ̂   or 
0.03125 ;  adding  these  we  get  0.78125. 
To  find  the  decimal  equivalent  of  i?: 
The  nearest  major  fraction   is   I   or 
0.875,  the  nearest  minor  fraction    is 
A    or   0.046875,   subtracting   we   find 
the  decimal  equivalent  to  be  0.828125. 
From  this  it  will  be  seen  that  the  most 

one  will  have  to  add  or  subtract  at  any  time  is  the  equiv- 

alent of  ̂ Jjj,  r^Ky,   B^f,  or  6^.     Since  everj'one  knows  the 
decimal  equivalents  of  the  major  fractions  it  is  an  easy 
matter  to  learn  the  equivalents  of  the  minor  fractions. 
Four  places  is  all  one  needs  and  three  in  most  cases  will 
be  sufficient. 

[The  foregoing  method  involves  memorizing  11  equiv- 
alents and,  in  addition,  performing  four  distinct  mental 

operations  every  time  any  one  of  the  remaining  52  is 

required:  viz.,  determining  the  nearest  "major  frac- 
tion"; determining  the  nearest  "minor  fraction";  as- 

certaining whether  the  computation  is  to  be  addition  or 
subtraction ;  and  making  the  calculation.  In  the  days 
of  our  youth  we  were  required  to  memorize  these  equiv- 

alents and  repeat  them  from  memory  exactly  as  in  our 

pinafore  period  we  were  taught  to  recite  c-a-t  cat, 
d-o-g  dog,  etc.  We  still  believe  that  these  equivalents 
should  be  taught  to  all  students  and  apprentices. 
There  is  no  royal  road  to  learning  in  either  the  school 
or  the  machine  shop;  the  real  mechanic  must  know  the 
a-b-c  of  his  trade. — Editor. 
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The  Manufacture  of  Marine  Gas  Engines 
THE  m

anufacture 
 of 

marine  gas  engines 

has'  been  interest- 
ingly developed  in  the 

shops  of  the  Van  Blerck 

Motor  Co.,  Monroe,  Mich., 

which  has  specialized  in  the 

manufacture 
 
of  heavy  ma- 

rine gas  engines  of  from 
4  to  12  cylinders  each. 

Rather  than  build  such  spe- 
cial machine  tools  as  are 

found  in  many  automobile- 

engine  plants  the  manage- 
ment has  constructed 

 nu- 
merous jigs  and  fixtures  to 

adapt  standard  machine 

tools  to  the  rapid  produc- 
tion of  its  work. 

Standardization  has  been 
carried  out  in  the  construc- 

tion of  this  engine  to  as 
great  an  extent  as  possible, 
the  cylinders  being  all  of 
the  same  bore  and  stroke 
for  all  sizes  of  engines. 
Different  engine  powers  are 
provided  for  by  varying  the 
number  of  cylinders.  Many  parts  can  thus  be  made 
standard  for  all  sizes  of  engines,  the  necessary  varia- 

tions being  confined  to  crankshafts,  engine  bases,  etc. 
The  capacity  of  the  shop  is  gaged  to  produce  a  certain 
number  of  finished  cylinder  parts  weekly,  and  this 
rate  of  production  is  maintained  regardless  of  the  num- 

ber of  other  parts  which  are  required  to  make  up  what- 
ever quantity  of  engines  may  be  under  construction. 

Special  jigs  and  fixtures  have  been  constructed  for 
machining  the  gas-engine  cylinders  that  are  different 
from  those  generally  found  in  this  line  of  work.  One 
of  these,  shown  in  Fig.  1,  holds  the  cylinders  while  the 

By  J,  V.  HUNTER 

A  demand  has  recently  been  made  manifest  for 
powerful  gas  engines  of  comparatively  light 
weight  for  marine  and  other  powers.  This  has 
enabled  one  manufacturer  to  adapt  his  machines 
and  fixtures  to  handling  heavier  work  of  this 
class  than  has  been  usual  in  quantity  production. 

FIG.  1. 

flanges  for  connecting  in- 
take and  exhaust  manifolds 

and  water  circulation  are 
finished  on  an  Ingersoll 

milling  machine.  The  cyl- 
inders are  made  in  pairs, 

or  two  cylinders  to  each 
casting,  and  in  this  view 
two  such  pairs  are  shown  in 
place  while  a  third  section 
is  empty.  The  points  A  are 
small  plugs  which  fit  into 
drilled  holes  in  the  base  of 

the  cylinders  to  align  them 
in  the  same  position  that 

they  will  occupy  on  the  en- 
gine bed  and  insure  that  the 

flange  surfaces  will  be 
milled  correctly.  The  open- 

ing on  the  side  of  the  cyl- 
inder shown  in  this  view  is 

the  circulation  water  outlet, 
and  a  cutter  on  the  opposite 
side  of  the  machine  finishes 
the  inlet  at  the  same  time. 

The  levers  B  control  the 
latches  which  locate  the 
turntables  C  on  which  the 

castings  are  clamped,  and  when  the  work  in  this  posi- 
tion is  finished  the  tables  and  castings  are  turned  90  deg. 

to  bring  the  intake  and  exhaust-manifold  connections  in 
position  to  be  operated  upon.  To  insure  added  rigidity 
while  in  the  fixture,  the  cylinders  are  clamped  down  by 
a  heavy  set-screw  and  centering  device  which  passes 
through  the  top  bar  D. 

Fig.  2  shows  the  fixture  and  a  portion  of  a  special 
Beaman  &  Smith  boring  mill  which  was  built  for  boring 
the  cylinders.  The  center  distance  of  each  pair  of  bor- 

ing spindles,  being  determined  by  the  corresponding 
measurement  on  the  cylinders  themselves,  is  necessarily 

MILLING  SURFACES  FOR  MANIFOLD  AND 
WATER  CONNECTIONS 

FIGS.  2  TO  4.     OPERATIONS  ON  CYLINDERS 
Flp.   2 — Soecial  machine  for  boring  cylinders.     Fie.   3 — Indexing  jig  tor  drilling  valve  holes. 

Pig.   4 — Fixture  for  grinding  cylinder   bore. 



788 AMERICAN     MACHINIST Vol.  50,  No.  17 

^^W^ij^fWMa^riY^  [i  o^thynw  S-jtfim 

FIG.    5.      THE    PNEUMATIC    HOLDING    FIXTUKE 

small.  The  four  spindles  work  simultaneously,  and 
while  the  boring  operation  is  going  forward  on  two 
cylinder  units  at  A  two  other  units  are  being  set  in 
place  at  B  in  the  remaining  portion  of  the  boring  fixture. 

FIG.   6.      DETAILS  OF  THE  PNEUMATIC  HOLDING  I'MXTT^RE 

In  this  view  one  of  the  cylinder  units  is  in  place  in 
the  fixture  at  B,  the  other  three  positions  being  un- 

occupied. Hardened-steel  bushings  are  provided  to 
guide  the  boring  bars  and  insure  accurate  alignment 
of  the  bores.  The  boring  tools  and  reamers  used  are 
made  by  the  Kelly  Reamer  Co.,  Cleveland,  Ohio.  The 
work  is  clamped  by  screws  and  handwheels  C,  which 
exert  pressure  on  the  head  of  the  cylinder  to  force  its 
previously  milled  base  firmly  against  the  top  plate  of 
the  fixture.     The  turntable  D  rotates  about  a  central 

FIG.    7.      SHOWING   THE   SET 

stud,  the  indexing  levers  and  st(5ps  for  locating  it  being 
-shown  at  E. 

An  indexing  jig.  Fig.  3,  is  used  for  drilling  the  valve 
chambers  forming  the  valve  seats  and  drilling  for  the 
stems.  The  cut  does  not  show  the  jig  in  working  posi- 

tion. The  valve-stem  reaming  bar  A,  with  reamer,  is 
shown  above  the  jig,  and  bushings  in  the  latter  serve 

to  align  it  by  means  of  a  hai-dened-steel  collar  on  the 
bar.  By  tripping  the  indexing  lever  />'  the  jig  may  be 
turned  to  bring  the  next  hole  in  line  v/ith  the  boring 
bar.  This  movement  will  not  be  an  equal  distance  in 
each  case,  but  the  index  plate  takes  care  of  this  accord- 

ing to  the  spacing  of  the  holes.  A  Hoefer  gang  drilling 
machine  was  used  to  replace  the  jig. 

Another  Holding  Fixture 

Another  special  holding  fixture  is  used  on  a  Heald 
internal  grinding  machine  to  hold  the  cylinder  units 
during  the  grinding  of  the  cylinder  walls.  Fig.  4  shows 
this  fixture  in  place  on  the  machine  and  one  of  the 
cylinder  units  on  the  floor  at  A.  A  flexible  suction  pipe 
B  is  connected  to  an  exhaust  fan  for  the  purpose  of 
carrying  the  dust  of  grinding  away  from  the  work. 
This  pipe  is  suspended  from  the  ceiling,  and  makes  a 

FIG.    S.      JIG   FOK    DKILLLNG   GONNECTIN'G-RODS FIG.    9.      BORIXG    AND    KL.\MING    THE    KOUrf 
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FIG.   10.      A   COMPENSATING  JIG FIG.    12.      INDEXING   JIG    FOR   DRILLING 

convenient  arrangement,  as  the  machine  can  be  easily 
and  conveniently  operated  without  interfering  with  it. 

In  machining  the  connecting-rods  it  is  necessary  to 
guard  against  possible  distortion  caused  by  clamping 
them  in  their  fixtures  and  thus  throw  the  bores  and 
finished  surfaces  out  of  line.  A  thorough  study  was 
made  of  the  different  methods  which  could  be  employed 
for  holding  them. 

The  first  operation  is  the  straddle-milling  of  the  two 
parallel  faces,  and  for  this  work  the  pneumatic  holding 
fixture  shown  in  Fig.  5  was  designed.  A  cylinder  is 
located  at  each  end  of  the  device  to  insure  independent 
gripping  and  eliminate  the  possibility  of  leaving  one 
end  loose,  as  could  easily  occur  from  variation  in  the 
size  of  the  forgings  if  but  one  cylinder  was  used  to 
operate  both  ends.  The  air  pipe  A  feeds  both  cylinders 
through  the  cocks  B  and  C.  The  operation  of  this  de- 

vice may  be  better  understood  from  Fig.  6,  which  shows 
how  the  air  piston  thrusts  a  wedge  beneath  the  plungers 
A.  The  hardened  tool-steel  wedges  B  have  a  working 
angle  of  20  deg.,  which  exerts  a  pressure  on  the 
plungers,  gripping  the  work  firmly  between  the  upper 
ends  of  the  latter  and  the  overhanging  brackets  C. 
When  the  air  is  released  the  springs  D  withdraw  the 
wedges  and  release  the  work.     Another  view  of  this 

» 

fixture  in  Fig.  7  showsi  the  air  cylinder  for  the  small 
end  of  the  connecting-rod  and  the  two  large  inserted 
tooth  mills. 

The  small  ends  of  the  connecting-rods  are  forged 
solid  and  a  preliminary  drilling  operation  removes  the 
major  portion  of  the 
stock  before  the  final 
boring  and  reaming 
operation.  A  jig. 

Fig.  8,  is  provided 
for  this  work,  which 
holds  four  connect- 

ing-rods undergoing 

the  drilling  opera- 
tion, while  four  more 

are  being  inserted  in 
the  opposite  end.  The 
main  body  A  of  this 

jig    slides     on     the 
track  B  so  that  it  may  be  pushed  to  the  right  or  left  to 
bring  it  beneath  the  drills.  As  here  shown,  three  con- 

necting-rods C  are  in  the  jig,  while  the  fourth  space  is empty. 

The  drill  bushings  D  are  carried  on  movable  sliding 
pieces,  E  and  F,  each  of  which  has  four  bushings,  and 

FIG.     11.       DETAILS     OF    THE 
COMPENSATING    JIG 
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BY  THE  BASE  OF  THE  TEETH 
FIG.  14. 

COMPENSATING  FIXTURE  FOR  HOLDING 
OIL    PANS 
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when  one  section  is  in  line  with  the  connecting-rods,  as 
at  E,  ready  for  drilling,  the  other  four  are  spaced  half- 

way between,  permitting  the  ready  removal  and  insertion 
of  work  in  that  half  of  the  jig  that  is  idle.  The  bush- 

ing holding  parts  are  moved  back  and  forth  between 
fixed  stops  by  means  of  the  hand  levers  G.  The  small 
end  of  the  connecting-rods  fit  into  V-blocks  H  which 
are  firmly  attached  to  the  casting  A.  Movable  V-blocks 
at  the  other  end  of  the  rods  are  backed  by  the  screws 
and  small  handwheels  /  by  means  of  which  the  work  is 
clamped  in  the  jig. 

The  final  boring  and  reaming  operations  on  the  con- 
necting-rods are  done  in  the  Colburn  drilling  machines, 

Fig.  9.  The  machine  at  the  right  bores  and  reams  the 
large  hole,  and  then  the  jig  is  moved  across  to  the  other 
machine.  The  wooden  platform  A  serves  as  a  bridge  to 
assist  the  workman  in  making  the  transfer. 

It  is  very  necessary  to  avoid  springing  the  work  when 
clamping,  for  reasons  before  noted,  and  in  Figs.  10  and 
11  may  be  seen  in  detail  the  method  by  which  this  is 
accomplished. 

The  rod  is  held  by  endwise  pressure  of  the  V-block 
A  backed  by  the  screw  and  handwheel  B.  The  small 
end  is  prevented  from  lifting  by  the  forked  end  of  lever 
C,  which  is  fulcrumed  at  I),  and  its  opposite  end  drawn 
up  by  screw  and  handwheel  E. 

To  hold  down  the  large  end  of  the  rod  the  jig  is  pro- 
vided with  the  latches  F,  Figs.  10  and  11,  which  get  a 

grip  on  the  heavy  rib,  or  lug,  which  forms  a  portion  of 
the  section  of  the  connecting-rod  at  this  point. 

When  these  latches  are  raised  into  the  position  shown 
in  Fig.  11  the  links  G  on  either  side  of  the  fixture  are 
swung  down  to  a  horizontal  position,  the  ends  hooking 
back  of  the  shoulders  on  stud  H.    Both  this  stud  and  its 

mate  pass  clear  through  the  jig  casting,  in  which  they 
are  a  sliding  fit,  and  entirely  support  the  links  G,  so 
that  when  pressure  is  put  on  the  backs  of  the  latches  F 
by  the  handwheels  and  screws  /  the  pressure  is  balanced 
between  the  two  sides  of  the  work.  Thus  a  compensat- 

ing hold  is  secured  which  has  no  tendency  to  distort 

s 

ig 

FIG. 
IG.      DET.VII.S  OF  THE  COMPENSATIXG  FIXTURE  FOR 

HOLDING   OIL.   PANS 

the  forging.  Kelly  drills  and  reamers  are  used  for  re- 
moving the  stock  and  several  are  shown  in  the  illustra- 

tions. 

Another  indexing  jig.  Fig.  12,  is  used  for  drilling  the 
holes  for  the  cap  bolts  on  the  rod  ends.  This  jig  is  so 
constructed  as  to  permit  the  operator  to  unload  and 
reload  one-half  the  number  of  sections  while  the  drills 

^^H        '^^^#<k                                  15 

Fin.S.   15.   17,   18  AND  19.     FIXTURK.S  AND  SOME  OF  THE   MACHI.XES   USED  FOR  THE  W'ORK 
Fig.    15 — ?'ixture  for  lioldinp  oil   nans  while  milling.      Fig.   t" — Old   l.itlie  improvised   for  Iwring  bearings   in   llie  oil   pan.      Pig. 

1' — Xi'W   machine   for  the   .'.^anie   piiriio.ce.      i'ig.    IS — Line   naming'   iiiaeliine   for   camshaft    brackets. 
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are  working  in  the  opposite  half.  A  multiple  drill  is 
used,  operating  on  four  rods  and  cutting  eight  holes 
at  a  time.  Distributing  pipes  for  cutting  compound 
serve  that  half  of  the  jig  in  which  the  drills  are  work- 

ing, the  leads  being  fastened  into  the  stationary  head 
A.  When  the  drilling  is  finished  on  the  loaded  half  of 
the  jig  the  locking  pin  is  withdrawn  by  means  of  thf^ 
handle  B  and  the  jig  turned  180  degrees 

All  of  the  .spiral  gears  used  for  the  timing  equipment 
of  the  gas  engines  are  machined  on  a  Fellows  gear- 
shaping  machine,  and  after  hardening  it  is  the  practice 
to  grind  the  bore  on  a  No.  6  Bryant  chucking  grinding 
machine.    The  chuck  used  for  this  work,  shown  in  Fig. 

FIG.   20.      A   CRADLE   FOR   ERECTING   ENGIXE.S 

13,  is  interesting  because  it  grips  the  gears  at  the 
base  of  the  teeth  in  order  to  insure  perfect  alignment 
and  prevent  crushing  or  distorting  the  tooth  shape.  The 
chuck  jaws  each  have  a  projection  A  corresponding  to 
the  shape  of  a  tooth  space,  and  these  projections,  or 

"teeth,"  mesh  with  the  teeth  of  the  gears,  thus  grip- 
ping them  at  their  base.  One  .of  the  spiral  gears  is 

shown  at  B  in  this  illustration. 

The  machining  of  the  engine  bases  and  oil  pans  pre- 
sent some  peculiar  problems.  They  are  made  of  bronze 

and  aluminum  in  order  to  combine  strength  with  light- 
ness, and  the  nature  of  these  materials  has  necessitated 

the  design  of  special  holding  fixtures  that  may  be 
securely  clamped  for  the  different  machining  operations 
without  danger  of  distortion.  An  instance  is  found  in 
the  design  of  the  fixture  which  has  been  constructed  for 
holding  the  oil  pans  during  the  milling  operations  on 
their  top  surfaces.  A  heavy  and  rapid  cut  is  taken  over 
a  wide  area  and  it  is  imperative  that  the  work  be 
securely  held,  yet  all  stresses  must  be  carefully  balanced, 
to  prevent  .springing  and  distortion  of  the  thin  aluminum 
sections.  The  holding  fixture  is  shown.  Fig.  14,  with 
the  oil  pan  in  position,  and  in  Fig.  15  one  of  the  hold- 

ing plates  has  been  swung  open  and  the  pan  removed, 
disclosing  the  internal  arrangement. 

Each  of  the  columns  (of  which  there  are  eight)  that 
support  the  work  is  arranged  as  shown  in  Fig.  16.  The 
work  when  laid  on  the  fixture  rests  on  the  studs  A, 
which  are  supported  by  the  springs  B  which  hold  them 
against  the  face  of  the  casting,  thus  insuring  a  support 
at  each  of  ei^fht  points.    These  springs  are  so  designed 

that  they  are  not  sufficiently"  strong  to  sustain  the 
weight  of  the  casting,  and  the  latter  settles  until  it 
comes  in  contact  with  fixed  stops  which  determine  its 
height  in  the  fixture.  The  serrated  lever  jaws  C  are 
then  brought  to  bear  by  means  of  the  handwheel  and 
screw  D,  insuring  that  the  casting  will  .stay  down.  The 
operator  then  turns  the  adjusting  screws  E  beneath  the 
.spring-actuated  supporting  studs  A,  causing  them  to 
become  fixed  stops  capable  of  sustaining  the  thrust  of 
the  cut.  In  order  to  insure  that  there  shall  be  no  slip- 

ping of  these  studs  they  are  beveled,  as  indicated  at  F, 
and  the  end  of  the  holding  screw  bears  on  this  bevel  and 
prevents  the  stud  from  slipping  down.  On  completion 
of  the  work  when  the  jaws  are  released  and  the  piece 
lifted  off,  the  spring  B  raises  the  studs  until  the  bottom 
of  the  notch  catches  on  the  end  of  the  screw  E,  which 
prevents  it  from  coming  out  of  the  hole. 

The  inside  holding  plate  A,  Fig.  15,  is  also  provided 
with  serrated  jaws,  and  serves  to  stiffen  the  inside  of 
the  forward  end  of  the  oil  pan,  which  is  not  provided 
with  a  cross-web  at  this  point. 

The  boring  of  the  bearing  seats  was  originally  done 
on  the  fixture  shown  in  Fig.  17,  which  was  mounted  on 
the  bed  of  an  old  lathe  and  which  supported  both  the 
casting  and  the  boring  bar.  A  new  horizontal  boring 
machine  has  just  been  completed,  Fig  18,  on  which  the 
casting  is  turned  upside  down,  and  a  long  boring  bar 
reaches  the  length  of  the  machine  and  is  supported  at 
both  ends.  The  same  bar  can  be  used  for  boring  cast- 

ings for  all  lengths  of  engines,  which,  as  previously 
noted,  vary  from  4  to  12  cylinders  each.  The  boring 
bar  is  carried  by  a  geared-drive  head  A,  which  slides 
in  ways  and  is  moved  lengthwise  of  the  machine  bed 
by  a  rack  and  pinion  under  control  of  the  capstan 
wheel  B.  The  bar  has  no  lengthwise  movement  relative 
to  the  head,  and  consequently  movement  of  the  latter 
provides  the  feed. 

A  large  four-bar  line-reaming  machine,  Fig.  19,  was 
also  designed  and  built  by  the  Van  Blerck  Motor  Co. 
for  reaming  the  crank  and  camshafts  of  the  cylinder- 
base  castings.  Two  of  the  bars  are  shown  in  place; 
they  are  slipped  through  the  bearing  brackets  and  indi- 

vidual reamers  are  slipped  onto  this  arbor-like  bar, 
being  spaced  between  the  series  of  bearing  brackets 
shown.  In  all  there  are  four  bars  used  in  line-reaming 
this  casting,  because,  as  the  cylinders  are  of  the  T- 
head  type,  there  are  two  lines  of  camshaft  bearings  in 
addition  to  the  crankshaft,  and  the  fourth  boring  bar 
takes  care  of  the  bearings  of  the  timing  shaft. 

During  the  assembling  of  the  motor  the  peculiar- 
shaped  framework.  Fig.  20,  is  used  for  rolling  the  moiut 
units  over  in  order  that  the  operators  may  readily  get 
at  the  under  side  of  them.  Throughout  most  of  the 
assembly  the  sector  of  the  circle  shown  uppermost  in 
the  view  is  at  the  bottom  and  carries  the  motor  base 
and  cylinders,  but  when  ready  to  put  on  the  oil  pan 
and  adjust  the  bearings  the  larger  sector  is  put  in 
place  and  bolted  up,  and  the  machine  is  then  rolled  over 
into  the  position  shown.  When  in  the  reversed  position 
the  short  sectors  are  removed  to  place  the  oil  pan ;  then 
replaced  and  the  motor  rolled  back  into  an  upright 
position.  It  will  be  noticed  that  the  base  of  this  frame- 

work is  mounted  on  wheels,  which  allows  it  to  be  moved 
freely  about  the  shop. 
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The  mechanical  devices  shown, 

which  are  used  by  returned  fight- 
ing men  and  others  who  have  lost 

hands  or  arms,  represent  the 
latest  developments. 

The  clamps  and  hooks  are  used 
for  numerous  purposes,  while  the 
sockets  or  sleeves  may  be  used  to 
hold  hammers,  files  or  wrenches. 

These  photographs  were  ob- 
tained through  the  courtesy  of 

Chief  of  Re-Education,  Louis 

Rouillion,  of  the  Red  Cross  In- 
stitute for  Crippled  and  Dis- 

abled Men,  311  Fourth  Ave., 
New  York. 
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Community  Guarantees  for  Piece  Prices 
By  JOHN  C.  SPENCE 

General  Superintendent,  Xnrton  Oiindins  Co.,   Worcester,  Mass. 

This  article  points  out  very  clearly  the  high  cost 
of  unskilled  labor  and  the  economy  of  real  pro- 

ducers even  at  high  icages;  it  shows  how  the  man 
who  doubles  the  output  of  his  machine  adds 
greatly  to  the  shop  equipment  tvithovt  increasing 
plant  investment ;  that  double  tvages  are  cheap 
in  comparison  to  the  shop  efficiency  and  the 
profits.  The  suggestions  for  the  establishment  of 
training  schools,  of  suitable  personal  relations 
arid  the  guaranteeing  of  agreed  wages  by  the 
manufacturers  of  the  community,  are  all  worth 
careful  consideration. 

TRAINING  in  industry  is  a  very  broad  subject  and 

the  idea  conveyed  to  one's  mind  by  the  word 
depends  almost  entirely  on  the  occupation  or  ex- 

perience of  the  individual.  Because  of  the  great 
demand  for  workers  of  all  sorts  during  the  past  four 
years,  every  essential  industry  has  been  compelled  to 
train  people,  either  consciously  or  unconsciously. 

This  training  ranged  all  the  way  from  the  very 
simplest  possible  performances  to  those  requiring  ex- 

treme skill.  I  have  seen  a  former  inhabitant  of  the 

Balkans  absolutely  stuck  when  the  two-wheeled  freight 
truck  he  was  pushing  steered  over  against  the  wall 
of  the  factory.  Nobody  had  taught  him  what  to  do  in 
such  a  contingency,  and  he  had  not  enough  intelligence 
to  back  the  truck  away  from  the  wall,  cramp  it  around 
and  go  ahead. 

I  have  a  friend  who  operates  a  foundry.  He  was 
compelled,  finally,  to  accept  common  laborers  of  such 
low  intelligence  that  they  could  not,  without  training, 
steer  a  wheelbarrow  down  a  foundry  lane  4  ft.  wide 
without  smashing  the  molds  that  defined  the  lane. 

The  form  of  training  that  concerned  us  during  the 
past  four  years  and  especially  during  our  own  partici- 

pation in  the  war  had  to  do  principally  with  the  item 
of  productive  operations  only.  We  had  no  time  to 
enter  into  the  training  of  executives.  These  we  created 
by  the  simple  process  of  filling  the  gap  with  whatever 
we  had  on  hand,  being  fortunate  if  the  candidate  had 
anything  beyond  his  manual  skill  to  recommend  him. 
No  organized,  definite  movement  had  been  made  to 
better  these  conditions,  and,  in  fact,  the  question  did 
not  receive  the  serious  attention  of  either  the  Govern- 

ment or  of  industrial  organizations  until  we  ourselves 
entered  the  war.  The  common  practice  from  August, 

1914,  and  on,  was  to  go  out  and  get  your  neighbor's 
workers  away  from  him  by  hook  or  by  crook — mostly 
by  crook. 

Stealing  Labor  From  Each  Other 

The  common  method  was  to  send  a  representative  to 
establish  himself  at  a  hotel  in  a  busy  community,  to 
study  local  conditions  as  to  wages  and  hours  and  to  ad- 

vertise for  certain  specified  types  of  workers  at  rates 
that  would  attain  his  object.  Most  of  us  have  been 
guilty  of  either  this  method  or  the  similar  though  less 
public  and  more  efficient  one  of  sending  a  man,  who 
knows  his  business,  to  a  community  and  using  no  pub- 

licity whatever  except  the  pa.ssing  of  the  word  from 
one  workman  to  his  fellows.  A  smart  man  can,  by  this 
method,  if  backed  by  a  generous  corporation,  absolutely 
skin  a  small  community  of  all  its  best  workers.  1  know 
this  to  be  so  because  I  have  done  it  and  could  easily  do 

it  again.  Too  many  of  us  had  a  "community  conscience" 
in  labor  questions  that  had  been  created  by  social  con- 

tact with  executive  neighbors,  which  did  not  extend 

outside  of  our  own  town.  In  the  end, '  however,  the 
effect  was  the  same  whether  we  hurt  our  immediate 
neighbor  or  a  remote  labor  competitor.  We  were  all 
trying  to  put  six  pieces  in  seven  places  and  each  of  us 
wanted  all  six  for  himself. 

Employment  managers  held  expensive  and  unsatis- 
factory conventions  where  people  told  how  they  had 

obtained  thousands  of  new  employees  without  injury 
to  their  neighbors  by  means  of  this  nostrum  or  that; 
by  group  insurance,  by  all  kinds  of  bonuses,  by  speech 
making,  back  clapping,  hand  shaking,  and  by  making  it 

a  point  to  daily  ask  Jack  or  Jim :  "How  are  the  wife  und 
kids  today?"  These  things  are  all  fine  when  they  come 
from  the  heart  instead  of  the  head.  I  believe  in  them 
and  know  that  they  were  common  practice  before  the 
days  of  these  conventions  and  will  be  long  after;  but 
those  of  us  who  knew  exactly  what  was  going  on, 
realized  that  either  the  speakers  were  entirely  theo- 

retical men  whose  integrity  we  did  not  question  or 
else  they  were  men  too  busy  with  affairs  of  manage- 

ment to  have  learned  the  exact  details  of  how  the  job 
was  being  done. 

Making  the  Start 

After  a  time  certain  executives  realized  that  someone 

would  have  to  start  the  movement  of  training  the  un- 
skilled into  skilled  or  semi-skilled  workers.  Those  who 

attempted  to  revive  the  scheme  of  training  realized  that 
it  was  more  or  less  of  a  philanthropic  effort,  as,  unless 
practically  all  took  hold  of  it,  the  addition  to  the  supply 
of  workers  would  be  of  small  consequence.  However, 
someone  had  to  make  the  start  hoping  that,  if  the  plan 
was  worth  while,  others  would  see  the  light. 

In  1915,  the  Norton  Grinding  Co.  started  a  training 
department  because  of  the  drain  in  skilled  ht-lp  caused 
by  the  vast  increase  in  munition  work,  tool  work,  etc., 
in  Worcester  and  neighboring  towns.  Our  work  con- 

sists in  making  high-grade  grinding  machinery  We 
use  all  of  the  machinery  in  use  in  any  machine  shop  or 
automobile  shop.  Hence,  our  problem  with  workers  is 
similar  to  that  of  a  great  many  firms. 
We  found  that  the  regular  foreman  in  charge  of  pro- 

duction did  not  have  the  necessary  time  to  give  to  the 
breaking  in  of  green  help  or  of  help  that  had  obtained 
only  a  partial  training  at  other  shops.  We  believed  it 
would  pay  to  have  a  separate  training  department  to 
which  all  beginners  would  be  sent  and  remain  there 

long  enough  to  learn  the  rudiments  of  machine-shop 
practice.  We  do  not  pretend  to  turn  out  skilled  ma- 

chinists from  this  department,  although  in  the  cases  of 
those  who  have  shown  a  natural  gift  for  mechanics,  it 
has  been  a  revelation  to  see  with  what  rapidity  they 
have  learned. 

Our  training  department  is   in   a  gallery  of  one  of 
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our  mills  and  is  23  ft.  wide  x  264  ft.  long,  an  area  of 

6072  sq.ft.  The  department  has  its  own  tool  crib 

operated  under  the  same  system  as  those  in  the  regular 

production  departments,  its  own  washrooms,  and 

toilets  separate  from  the  rest  of  the  plant.  The  gen- 
eral opinion  in  the  shop  is  that  the  department  is  a 

good  scheme.  The  shop  foremen  have  orders  not  to 

hire  any  unskilled  help  to  be  used  as  producers  without 
first  consulting  with  the  supervisor  of  training. 

Keeping  In  Touch  With  New  Men 

The  supervisor  is  furnished  with  a  list  of  all  new 
employees,  so  that  he  can  check  this  item  and  get  into 
immediate  touch  with  new  men,  who  may  have  come 
in  under  a  misunderstanding  concerning  their  ability 
as  workmen,  and  who  might  make  good  if  given  some 
further  training.  This  assures  the  learners  in  the 
training  department  of  obtaining  the  opportunities  to 

get  into  the  shop  and  at  the  same  time,  does  not  pre- 
vent the  foreman  from  getting  anyone,  in  whom  he  is 

interested,  into  training.  When  an  opening  in  the  shop 
presents  itself,  the  supervisor  selects  from  the  school 
the  person  he  thinks  will  best  fill  the  place. 

The  length  of  time  the  worker  has  spent  in  training 
has  practically  no  bearing  in  the  case.  Some  workers, 
in  a  few  days,  due  to  natural  intelligence  and  ability, 
or  due  to  the  fact  that  their  judgments  have  been  ma- 

tured by  years  of  experience  in  some  form  of  mechani- 
cal work,  are  better  fitted  to  take  shop  jobs  as  operators 

than  are  other  men  not  so  fortunate. 
After  a  worker  leaves  the  training  department  and 

takes  a  job  in  the  shop,  the  supervisor  still  continues 
to  keep  in  touch  with  him  for  several  weeks.  This  often 
saves  workers  from  discouragement,  due  to  strange  sur- 

roundings and  the  feeling  of  incompetence  we  all  have 
when  in  contact  with  a  proposition  that  bewilders. 

In  addition  to  the  teaching  of  the  purely  manual  side 
of  the  job,  we  try  to  instruct  the  beginner  along  the 
lines  of  what  we  expect  from  him  as  a  man  in  relation 
to  his  fellow  employees  and  the  owners  of  the  business. 
Rather  than  let  him  find  out  by  haphazard  contact,  he 
is  instructed  how  to  conform  to  our  time-keeping  sys- 

tem; how  to  get  tools  from  the  crib;  his  responsibility 
with  regard  to  these  tools ;  the  necessity  for  decent  care 
on  his  part  to  cooperate  in  our  sanitary  and  safety 
arrangements;  his  right  to  a  square  deal  both  with  re- 

gard to  advancement  and  to  protection  against  injustice 
in  connection  with  piecework. 
Now  that  the  war  is  over  we  are  using  our  training 

department  to  take  care  of  men  who  are  returning  from 
the  service  and  to  whom  we  have  guaranteed  jobs,  as 
well  as  a  means  of  placing  employees  who  are  con- 

valescing from  either  sickness  or  injury.  The  future 
usefulness ,  of  our  training  department  will  lie  partly 

in  the  training  of  a  few  beginners,  enough  to  main- 
tain the  supply  of  skilled  labor,  but  also  as  a  means  of 

producing  inspectors,  group  leaders,  foremen,  rate  set- 
ters, engineer  beginners,  dem.onstrators  and  salesmen. 

Changed  Ideals  of  Management 

I  believe  we  all  acknowledge  that  the  ideals  of  man- 
agement, as  a  whole,  have  changed  very  much  for  the 

better  in  the  past  30  years  and  especially  in  the  past 
10  years.  This  has  been  due  not  alone  to  pressure  of 
public  opinion  or  fear  of  organized  labor,  or  drastic 
legislation,  but  to  the  fact  that  through  business  asso- 

ciations   we    have    all    become    acquainted    with    each 

other  and  have  gradually  learned  that  narrow-minded 
management  in  our  own  particular  factory  eventually 
means  trouble  to  other  factories. 

Granting  that  most  managers  have  at  heart  the  abso- 
lutely square  deal  with  employees  and  even  go  so  far  as 

to  organize  good  employment  departments,  health  and 
sanitation  departments,  make  the  factories  safe  from 
hazard,  desire  to  have  the  men  earn  more  money  than 
ever  before,  provided  an  adequate  output  is  given : 
granting  all  this,  of  what  avail  is  it  unless  the  staff 
officers,  the  line  officers,  the  sergeants  and  the  corporals 
of  the  establishment  are  intelligently  taught  not  only 
to  understand  the  exact  policy  of  the  firm,  but  to  actu- 

ally carry  it  out?  How  are  we  providing  ourselves  with 
foremen,  in.spectors,  engineers,  etc.,  when  we  have  the 
misfortune  to  lose  a  man  we  have  considered  satis- 

factory, or  when  we  create  a  new  department  or  expand 
an  old? 

We  are,  as  a  rule,  simply  promoting  somebody  whose 
only  known  quality  besides  his  skill  as  a  workman  is 
his  probable  loyalty  to  the  firm.  Both  of  these  qualities 
are  necessary  and  oftentimes,  by  luck,  the  man  has 
many  others  of  value,  but  it  is  no  credit  to  our  ability 
as  executives  that  he  possesses  them. 

How  is  a  man,  who  has  spent  all  of  his  working  life 
as  a  lathe  operator  or  general  machinist,  going  to  be 
of  much  value  to  you  unless  you  deliberately  set  about 
training  him  for  his  new  job? 

The  Men  In  Contact  With  the  Workers 

Men  in  industry  who  have  the  duty  of  making  deci- 
sions, whose  functions  are  those  of  an  executive  even 

in  the  slightest  degree,  even  the  straw-boss,  represent 
the  corporation  in  the  mind  of  the  worker,  and  your 
success  or  failure  in  carrying  to  your  workers  the  ideals 
of  management  that  your  higher  intelligence  dictates 
to  be  good  business  depends  in  the  main  part  on  these 
men.  Every  corporation,  no  matter  what  the  size, 
should  deliberately  set  about  the  selection  and  training 
of  a  group  of  young  men,  adding  to  this  group  each 
year  as  in  any  school,  with  the  purpose  in  mind  that 
out  of  this  group,  whenever  possible,  shall  be  selected 
the  men  to  fill  vacancies  in  places  of  responsibility. 

Sons  of  present  employees,  of  known  soundness  of  char- 
acter, graduates  of  high  schools,  trade  schools,  and 

technical  schools  can  be  interested  in  such  a  plan. 
Not  only  the  manual  side  of  the  business  should  be 

taught  as  in  the  case  of  the  old  apprentice  system,  but 
much  attention  should  be  given  to  the  understanding 
of  the  shop  systems,  costs,  ideas  of  efficiency,  public 
questions  having  to  do  with  industry,  etc.,  and  above 
all,  particular  attention  should  be  paid  in  the  case  of 
all  those  who  show  evidence  of  having  sufficient  merit 

to  finally  become  executives,  to  the  proper  understand- 
ing of  those  questions  that  we  group  under  some  such 

heading  as  "employees'  relations." 
A  good  foreman  should  not  only  know  his  job.  from 

the  production  side,  but  should  also  make  his  job  his 
profession  and  should  know  everything  possible  about 
his  men.  He  should  be  a  source  of  a  lot  of  facts  that 
you  would  not  care  to  record  as  statistics.  A  visit  to 
the  home  of  a  sick  employee  will  often  do  more  to  make 
a  different  man  out  of  a  foreman,  or  out  of  a  manager 

for  that  matter,  than  a  whole  lot  of  reading  and  lec- 

tures. A  foreman  should  have  a  sufficient  understand- 
ing of  economic  questions  to  help  in  the  molding  of  the 

opinion  of  his  men.     The  management  of  the  business 
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should  make  it  a  part  of  management  duty  to  see  that 
the  foremen  obtain  instruction  of  this  nature.  This  can 
be  accomplished  by  supplying  good  reading  matter  and 
by  meetings. 

This  is  an  especially  opportune  time,  as  many  in- 
dustries have  been  forced  by  business  conditions  to 

operate  at  least  one  hour  per  day  less  than  during  the 
war.  Why  not  use  at  least  one  of  these  hours  per 

week  for  a  foremen's  meeting?  There  is  plenty  of  talent 
in  every  community  for  a  supply  of  good  common-sense 
speakers  on  subjects  that  your  men  ought  to  hear  about. 

What  the  foremen  can  do  was  well  illustrated  in  the 
various  national  drives  of  the  past  two  years.  How 
would  industrial  establishments  have  made  such  a 
wonderful  Red  Cross  and  Liberty  Bond  showing,  if  the 
foremen  had  not  taken  hold  of  the  work?  Why  not  get 
the  power  of  their  united  effort  in  helping  to  intelli- 

gently handle  the  questions  confronting  us  that  have 
their  strength  in  ignorance?  We  can  get  great  results 
along  these  lines  if  we  deliberately  organize  for  it,  but 
it  will  take  an  open-minded  management  willing  to 
work.  It  cannot  be  done  by  hiring  somebody  to  create 
a  department  for  the  handling  of  this  kind  of  work  and 
then  forgetting  all  about  it.  This  sort  of  thing,  to  be 
successful,  requires  the  interest  and  time  of  someone 
who  has  the  welfare  of  the  business  and  the  workers 
in  his  heart,  and  who  has  authority  to  make  decisions 
and  to  spend  some  money  that  will  not  actually  show 
money  dividends. 

Another  great  field  for  training  is  among  the  old 
employees  of  our  firms,  the  men  who  have  been  with 
us  for  a  considerable  period. 

Maintaining  Wages 

How  can  we  maintain  wages  at  the  present  standard, 
if  conditions  return  to  normal  and  world  trade  is  again 
without  the  restrictions  forced  by  war?  There  is  only 
one  way  and  that  is  by  means  of  increased  output  at 
normal  unit  prices. 

The  problem  of  increased  production  from  workers 
already  supposed  to  be  skilled  to  some  degree  is  so  big 
that  I  will  touch  on  only  one  phase  of  it,  that  part  of 

our  production  that  is  performed  under  a  piece-rate  or 
premium  plan.  To  my  mind  the  day-work  shop  is  al- 

most a  hopeless  proposition  from  an  efficient  stand- 
point unless  the  goods  are  made  in  such  quantities  that 

a  daily  stunt  can  be  readily  established  and  then  the 
plant  really  becomes  a  piece-work  shop  paying  day 
wages  as  in  the  case  of  the  Ford  company. 

The  main  causes  for  inefficiency  in  an  open  shop  are, 
(a)  insufficient  equipment  and  facilities,  (6)  failure  to 
supply  material,  (c)  insufficient  training,  (d)  lack  of 
proper  instructions  even  though  the  worker  is  trained, 
(e)  intentional  restriction  by  the  worker.  Management, 
in  my  opinion,  is  responsible  for  all  of  these.  In  the 
attempt  to  eliminate  them  lies  the  greatest,  opportunity 
for  industrial  training  that  exists  today,  because  the 
process  of  attempted  elimination  involves  the  training  of 
the  worker  already  somewhat  skilled  and  also  the  train- 

ing of  the  management. 
In  attempting  to  make  clear  this  statement  let  us 

consider  the  present  conditions  of  the  piece-work  sys- 
tem in  our  industries.  You  can  find  plenty  of  proof,  if 

not  in  your  own  firm  certainly  in  many  others,  that 
men  have  increased  their  hourly  earnings  during  the 
past  four  years  by  as  much  as  100  per  cent,  without 
any  change  in  working  conditions  or  in  price  per  piece. 

Gradually,  as  the  cost  of  living  and  the  going  wage  of 
the  community  went  up,  these  men  produced  more  and 
more.  There  are  examples  of  machines  built  before 
and  during  the  war  on  a  piece-work  basis  whose  net 
labor  costs  have  not  increased  in  percentage  anything 
like  the  increase  in  the  cost  of  living  or  the  cost  of  labor 
paid  by  the  hour. 

I  believe  that  unless  some  action  by  the  management 
were  taken  to  prevent  it,  the  hourly  earnings  of  these 
same  men  will  gradually  drop  again  in  unison  with  the 
cost  of  living  and  going  wages.  If  anybody  doubts 
these  atatem.ents,  he  either  does  not  need  any  further 
training  himself,  having  already  perfected  his  entire 
system  of  doing  business,  or  else  he  has  not,  as  I  have 
by  personal  experience,  learned  the  constitution  and  by- 

laws of  the  piece  worker. 
Let  us  frankly  inquire  into  the  reasons  for  these 

conditions.  In  speaking  of  restricted  production  most 
people  give  the  impression  that  it  is  wholly  the  fault 
of  the  worker.  This  is  not  so,  except  in  the  case  of  cer- 

tain closed  shops  where  output  is  dictated  by  shop  com- 
mittees. In  other  shops  it  is  mainly  a  fault  of  man- 

agement of  the  past,  and  the  management  of  the  present 
has  not,  as  yet,  done  anything  worth  while  toward  per- 

manently eradicating  it. 

Why  Men  Hold  Back 

The  worker  has  two  main  reasons  for  holding  back. 
First,  the  price  may  be  cut  if  he  earns  what  the  under- 

standing in  his  particular  shop  says  is  "too  much."  Sec- 
ond, although  his  firm  has  stated  that  prices,  once  set, 

will  not  be  cut,  even  if  he  believes  it,  he  has  brains 
enough  to  know  that  excessive  earnings  will  result  in 
lower  rates  being  set  on  new  work  of  a  similar  nature. 
This  line  of  reasoning  applies  to  the  shop  where  rates 
are  set  from  time-study  methods  as  well  as  to  the  shop 
that  sets  rates  based  on  a  long  record  of  past  perform- 

ances of  a  given  operation. 
The  worker  uses  the  same  common  sense  that  keeps 

you  from  winning  the  2.20  trotting  rate  in  2.10,  pro- 
vided the  prizes  in  both  classes  are  exactly  equal,  or 

those  in  the  2.10  class  are  not  enough  better  to  pay 
for  the  extra  effort. 

Almost  without  exception,  any  present-day  manager 
will  tell  you  that  it  is  the  policy  of  his  firm  not  to  cut 
piece  rates,  but  you  have  not,  as  yet,  convinced  the 
worker  that  this  is  so.  He  has  only  your  word  for  it. 
Individually,  he  will  probably  believe  you,  but  collec- 

tively he  will  not  really  believe,  and  the  traditions  of 
his  training  created  by  the  history  of  the  not  very 

recent  past  will  forbid  him  to  "kill  the  job."  As  long 
as  he  can  restrict  production  and  get  along  with  you, 
he  is  going  to  do  it,  and  you  are  not  going  to  get 
the  full  iheasure  of  his  efforts  until  you  establish  some 
form  of  guarantee  that  eliminates  his  fear  of  your 

power  over  his  earnings. 
This  reasoning  applies  in  great  measure  to  day  work 

also,  since  in  addition  to  the  fact  that  there  is  not  even 
the  incentive  of  piece  work,  the  worker  is  more  or  less 
conscious  of  the  fact  that  piece  rates  may  be  set.  How 
then  can  these  faults  be  in  great  measure  overcome 
and  in  such  a  way  that  the  results  will  be  just  and 

permanent  ? 
I  believe  this  one  question  of  piece  work,  properly  ad- 

justed, would  be  a  big  stride  toward  the  settlement  of 
many  of  the  troublesome  problems  that  today  exist 
in  American  industry,  at  least.     To  begin  with,  in  the 
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proper  handling  of  this  question,  management  must 
train  itself  or  be  trained  by  associations  like  this  to 

cease  to  have  in  mind  any  sum  that  is  "too  much"  for 
a  worker  to  earn.  So-called  "efficiency  experts"  must 

cease  talking  about  "exorbitant"  rates  or  "unbalanced" 
prices.  There  is  not  a  man  in  the  industry  who  would 

set  a  figure  that  is  "too  much"  for  him  to  desire  in  re- 
turn for  his  services  to  the  world. 

The  manager  who  sublets  parts  of  his  work  to  an 
outside  jobber  and  is  content  to  get  the  goods  at  what  he 
considers  fair  prices,  without  knowing  how  much  profit 

the  jobber  has  made  by  ingenuity  or  increase  in  pro- 
duction, should  certainly  rejoice  to  learn  that  he  has 

the  ingenuity  and  increased  effort  in  his  own  plant 
and  should  be  doubly  glad  to  know  that  one  of  his  own 
people,  instead  of  a  stranger,  got  the  benefit. 

In  attempting  to  eliminate  the  causes  for  reduced 
output,  each  factory  must  solve  all  for  itself  with  the 
exception  of  restricted  production  on  the  part  of  the 
worker.  This  you  cannot  solve  as  an  individual  for  the 
reason  that  you  have  inherited  the  sins  of  your  pred- 

ecessors,' and  your  men,  in  great  part,  are  trained  for 
you  by  someone  else.  It  will  require  the  united  action 
of  the  employees  of  a  community  or  of  associations  to 

accomplish  much  toward  gaining  the  complete  confi- 
dence and  with  it  the  cooperation  of  the  workers. 

Therefore,  I  put  forth  the  following  proposition 
based  on  the  assumption  that  managers  may  be  ready  to 
try  any  reasonable  plan  that  might  perhaps  help  to 
convince  the  public  that  our  particular  kind  of  industry 
does  not  need  any  form  of  public  control  or  inter- 
vention. 

Establish  Minimum  Standard  Rates 

Let  some  local  association  of  manufacturers  decide 

that  its  members  will  each  establish  minimum  piece- 
work hourly  rates,  varying  with  the  kind  of  work  if  you 

wish;  that  each  firm  stands  ready  to  prove  the  rate 
on  each  job  through  the  performance  of  an  author- 

ized employee,  skilled  in  the  operation ;  and  that  hence- 
forth there  will  be  no  such  thing  as  a  maximum  that 

an  operator  will  not  be  expected  to  exceed.  Let  the  as- 
sociation decide  that  it  is  detrimental  to  the  community 

as  a  whole  for  any  firm  to  cut  piece  rates,  or  to  estab- 
lish rates  so  low  that  an  operator  cannot  make  at  least 

the  established  minimum  for  that  class  of  work.  Let  it 
be  understood  that  each  corporation  will  be  entirely 
free  to  change  its  methods  of  production  at  any  time 
without  reference  to  anyone,  but  that  the  resulting 
operations  will  also  be  rated  at  not  less  than  the  mini- 

mum rate  for  the  class  of  work  involved. 
Each  firm  would  have  the  privilege  of  raising  any  or 

all  of  its  minimum  prices  whenever  it  saw  fit,  but  once 
published  it  could  not  lower  any  of  its  minimums,  ex- 

cept by  the  consent  of  the  association,  that  consent 
hinging  on  the  decrease  in  the  cost  of  a  certain  list  of 
necessities  of  life.  This  should  not  be  put  into  effect 
until  about  a  month  after  the  decision,  together  with 
reasons  for  it,  had  been  published  at  least  to  the  em- 

ployees of  the  firms  affected  and  preferably  also  to  the 
public. 

Give  publicity  to  this  entire  agreement  and  print 
the  names  of  a  committee  appointed  to  receive  com- 

plaints of  the  violation  of  the  rules  of  the  agreement. 
Let  the  committee  be  composed  of  owners,  managers 
and  workers,  all  of  whom  own  real  estate  in  the  com- 

munity and  have  been  connected  with  their  firms  for, 

say,  three  years.  I  believe  that  where  a  single  cor- 
poration could  not  gain  the  utmost  confidence  of  its 

employees,  that  the  publicity  of  such  an  agreement 
would  not  only  hold  reluctant  firms  to  the  practice 
thus  established,  but  would,  at  once,  get  the  cooperation 
of  the  more  intelligent  of  the  workers.  This  is  not  a 
minimum-wage  scheme  because  it  does  not  guarantee  a 
definite  wage,  but  holds  out  the  pledge  of  a  community 
that  any  worker,  capable  of  earning  as  much  or  more 

than  the  management  is  satisfied  to  call  a  day's  work, 
will  be  permanently  protected  even  to  the  utmost  use  of his  skill. 

What  has  this  to  do  with  training?  If  your  piece 
rates  are  intelligently  .set  by  skilled  operators,  you  will 
find  that  many  workers  will  fail  to  earn  up  to  the 
e.stablished  minimum.  These  are  the  men  who  hereto- 

fore have  been  getting  their  training  by  the  "hire  and 
fire"  school.  They  learned  a  little  from  one  shop  and 
were  fired  when  conditions  made  them  no  longer  us- 

able, then  they  caught  on  somewhere  else  and  got  a 
little  more  experience,  but  never  were  they  intentionally 
given  intelligent  attention. 

If,  under  the  plan  outlined  above,  you  also  keep  a 
record  of  the  performance  of  each  individual  worker, 

you  will  find  those  who  fail  more  than  a  certain  pre- 
determined amount  below  the  minimum,  and  know  that 

it  is  not  economical  to  have  them  continue  to  tie  up 
your  investment.  These  are  the  workers  who  should 
receive  the  attention  of  your  instructors,  who  should 
preferably  be  the  same  men  who  help  you  to  set  the 
rates.  The  result  ought  to  pay  its  own  way,  if  our  ex- 

perience along  these  lines  during  the  war  is  any  cri- 
terion. 

High  Wages  Increase  Your  Profits 

If,  by  reason  of  long  practice  and  skill,  a  worker 
earns  a  great  deal  more  than  what  sati-sfies  you  as  a 

day's  work,  pay  attention  to  this  event  al.so,  but  not  the 
old-fashioned  kind  of  attention  that  has  helped  to  foster 
restricted  production  and  distrust.  Rather,  let  whoever 

is  now  the  equivalent  of  the  "old  man,"  or  at  least  some- 
one in  authority  whose  notice  of  a  worker  has  hereto- 
fore been  an  event  talked  about  in  the  shop,  go  out  and 

congratulate  the  winner  and  let  him  actually  know  that 

you  are  grateful  to  him  for  enlarging  your  establish- 
ment free  of  charge.  Here  is  another  opportunity  for 

management  to  train  itself.  It  may  come  a  little  hard 
at  first.  Certain  under-developed  portions  of  the  busi- 

ness anatomy  may,  like  an  athlete's  muscles,  be  ?  little 
lame,  at  first,  notably  the  pocket  nerve  and  the  .square- 

deal  impulse;  but  like  the  athlete's  mu.scles,  these  parts 
will  soon  develop  so  that  the  harder  and  rougher  the 
game  becomes  the  more  you  will  enjoy  it. 

After  a  short  time  you  will  get  to  a  point  where  you 
will  not  try  to  hinder  anybody  from  enlarging  your 

plant  as  much  as  he  pleases,  provided  they  still  con- 
tinue to  do  it  free  of  all  cost  to  you  and,  in  fact,  actually 

insist  on  paying  you  something  for  the  privilege.  For 
this  is  what  happens  when  you  increase  output  from 
the  same  plant  investment. 

If  this  plan  as  outlined  does  not  suit,  at  least  that 
part  of  it  that  deals  with  the  training  of  those  workers 
supposed  to  be  skilled,  but  whose  records  show  them  to 
be  poor  producers,  should  be  carried  out.  To  do  this 
will  involve  also  the  establishmnet  of  what  you  consider 

a  da>''.-i  work.  This  requires  men  skilled  in  the  opera-  • 
tions  under  consideration  and  since  no  one  likes  to  ad-       ̂  
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mit  that  his  firm  cuts  prices,  the  only  remaining  part  of 
the  plan  is  a  community  pledge. 

Compare  this  with  plans  dictated  to  industry  by  the 
War  Labor  Board  and  see  which  you  prefer,  remember- 

ing of  course  that  a  great  many  people,  with  votes,  are 
saying  that  industrial  management,  to  date,  is  a  fail- 

ure. Compare  the  effect  on  the  reputation  of  any  asso- 
ciation of  manufacturers  in  trying  to  do  something  like 

this,  as  against  the  present  reputation  of  such  associa- 
tions with  the  workers,  because  to  him  they  stand  for 

belligerent  organizations,  even  though  he  may  be  wrong 
in  his  belief. 

I  would  like  to  see  the  name  of  the  associations  of 
manufacturers  synonymous  with  progress,  community 
spirit  and  prosperity  for  all  in  the  minds  of  workers. 

Automatic  Tapping  Machine  for  Pipe 
Fittings 

By  J.  H.  Vincent 

The  large  quantities  of  pipe  fittings  required  to  meet 
the  present  demands  of  the  trade  have  necessitated  the 

invention  and  design  of  machines  for  their  rapid  pro- 
duction. In  the  smaller  sizes  the  work  to  be  done  is 

limited  to  tapping  the  threads  that  receive  the  pipe 
ends,  and  special  machines  capable  of  producing  a  large 

number  of  fittings,  completely  tapped,  with  a  small  rela- 
tive expenditure  of  manual  labor,  have  been  built  for 

this  purpose. 
The  machine  in  Fig.  1  was  designed  and  built  in  the 

shops  of  the  Jarecki  Manufacturing  Co.,  Erie,  Penn., 

for  tapping  elbow  fittings,  commonly  known  as  "ells," 
and  is  so  constructed  as  to  deliver  two  finished  pieces 
at  each  cycle  after  the  turret  is  filled. 

How  THE  Work  Is  Held 

The  work  is  held  in  the  square  turret  A  which  rotates 
upon  a  horizontal  shaft  B  carried  in  bearings  in  the 
upper  ends  of  two  arms,  one  of  which  is  shown  at  C. 
This  enables  the  turret  to  be  swung  back  from  the  work- 

ing position  to  be  rotated  much  the  same  as  the  well- 
known  turret  of  a  screw  machine. 

The  arrangement  of  the  turret  is  shown  more  clearly 
in  Fig.  2.  Two  clamping  fixtures  D  upon  each  of  the 
four  faces  hold  the  ells,  two  of  which  may  be  seen  at  E. 
The  clamping  jaws  are  operated  by  a  wrench  that  fits 

on  the  square-headed  screw  F,  Two  castings  are  tapped 
at  a  time,  but  as  there  are  two  operating  positions 
there  are  four  operations  going  forward.  The  turret  is 
shown  in  tapping  position  in  Fig.  1,  but  in  Fig.  2  it  has 

been  partly  turned  to  display  the  detail  to  better  ad- vantage. 

The  cycle  of  operation  will  be  better  understood  from 
the  diagram.  Fig.  3,  on  which  the  parts  have  been 
lettered  to  correspond  with  the  other  views.  The 
clamping  fixtures  shown  at  H  are  ready  to  be  emptied 
and  refilled  by  the  operator. f/rst  Tapping 
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FIG.  3.     DIAGRAM  OF  WORKING  PARTS 

The  arm  C  swings  the  turret  sufficiently  to  the  right 
to  clear  the  corners  during  its  rotation.  This  brings 
the  previously  filled  fixture  and  work  into  the  position  /, 
and  the  arm  C  returns  the  turret  to  the  left  until  the 

stops  J,  of  which  there  are  four  on  each  face  of  the  tur- 
ret, come  to  a  bearing  against  the  main  frame  of  the 

machine.  The  spindle  G  then  comes  forward  until  the 
casting  is  tapped  to  the  required  depth  and  the  tap 
withdrawn.  The  frame  is  then  swung  to  the  next  posi- 

tion, bringing  the  pieces  first  tapped  into  the  position 
K,  where  the  other  end  of  the  ells  are  presented  to  the 
second  set  of  taps  L.  In  the  meantime  a  freshly  filled 
fixture  has  swung  another  pair  of  castings  to  the  first 

tapping  position,  so  that  from  now  on  two  se^'s  of  taps 
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FIG.    4.   DIFFERENT  FORM   OF  TAPPING   MACHINE 

are  continually  working  and  two  complete  elbows  are 
finished  at  each  movement  of  the  turret. 

It  will  be  seen  that  from  the  nature  of  this  arrange- 
ment the  two  ends  of  the  elbow  will  be  tapped  at  right 

angles  to  each  other  within  the  limit  of  accuracy  of  the 
machine,  therefore  the  trouble  often  experienced  by  pipe 
fitters,  caused  by  inaccurate  tapping,  is  eliminated. 

Another  type  of  machine  extensively  used  for  tapping 
pipe  fittings  is  shown  in  Fig.  4.  Owing  to  its  position 

only  a  portion  of  the  machine,  about  one-half  of  its 
total  length,  is  illustrated,  but  the  remainder  consists 
of  similarly  constructed  units  which  are  so  arranged 
that  they  may  be  handled  by  one  operator.  Several  of 
these  machines  are  in  service  in  this  department  of  the 
plant,  and  are  used  for  tapping  larger  sizes  of  fittings 
than  the  machine  shown  in  the  preceding  illustrations. 

The  Operations 

The  unit  A  is  tapping  the  three  outlets  of  a  tee. 
The  other  unit  B  is  operating  on  an  elbow,  which  is 
clamped  into  position  to  receive  the  taps  on  the  two 
spindles  C  and  D,  which  are  set  at  an  angle  of  45  deg. 
either  side  of  the  vertical.  The  pieces  are  clamped  and 
the  taps  started  by  means  of  the  handle  E,  but  as  the 
pressure  required  for  operating  these  handles  is  con- 

siderable they  are  now  being  replaced  by  air  cylinders 
which  will  reduce  the  amount  of  manual  exertion  re- 

FIG.    5.      MACHINE    FOR   TAPPING    LARGE    FITTI.NGS 

quired,  and  the  machines  will  then  be  suitable  for  oper- 
ation by  women. 

The  machine  shown  in  Fig.  5  is  capable  of  handling 
6-  and  8-in.  pipe  fittings.  It  is  similar  in  principle  to 
the  machine  shown  in  Fig.  1  in  that  it  has  a  revolving 
turret,  or  center  frame  A,  upon  which  are  mounted  the 
fixtures  B  which  hold  the  fittings  to  be  operated  upon 
as  at  C. 

As  the  turret  is  turned  upward  and  toward  the  back 
of  the  machine  the  work  is  brought  into  alignment  with 
taps  carried  on  the  spindles  E  and  F.  These  spindles 
are  driven  by  the  large  bevel  gears  G  and  H  and  are 
automatically  fed  forward,  tapping  into  the  casting  to 
the  proper  depth  and  then  withdrawing.  The  turret  of 
this  machine  has  six  positions. 

Another  view  of  this  machine.  Fig.  6,  shows  some  of 

the  operating  mechanism,  an  idea  of  its  size  being 
gained  from  the  fact  that  it  stands  about  14  ft.  in 
height.  The  operator  who  places  the  work  in  the  turret 
stands  on  a  platform  about  2  ft.  above  the  floor  level. 
The  machine  has  three  spindles  and  may  be  used  for 
tapping  tees  as  v/ell  as  elbows. 

Drill  With  Lip  of  High-Speed  Steel 
By  F.  R.  Irwin 

The  sketch  shows  a  drill  which  the  writer  has  u.«ed 
for  a  year  with  excellent  results.  The  body  of  the  drill 
is  chrome-nickel  steel,  heat-treated  and  ground.  The 
cutter  is  of  high-speed  steel  held  in  the  end  of  the  body 
with  taper  pins.  The  body  of  the  drill  always  has 
plenty   of   clearance   and    never   binds    in   the   hole;    it 

FIG.  6.     DETAILS  OF  ITS  MECHANISM 

INSERTED  LIP  DRILL 

also  has  the  advantage  of  an  oil  channel  through  the 
center.  When  the  cutter  wears  small  it  can  be  replaced 
at  a  very  small  cost;  the  body  of  the  drill  will  last 
indefinitely  and  thus  retain  its  capacity  for  drilling 
deep  holes.  The  first  cost  is  much  less  than  any  other 
oil-tube  drill. 

Following  are  some  records  which  the  writer  has 

made:  1, ',!■'".  hole,  180  ft.  in  40-point  carbon  steel 
at  the  rate  of  1]  in.  per  minute;  21-in.  hole,  140  ft.  in 
40-point  carbon  steel  without  regrinding. 
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THE  data  an
d  illustra- tions for  this  article 

were  obtained  during 

a  visit  to  the  plant  of  the 
American  Brake  Shoe  and 

Foundry  Co.,  Erie,  Penn. 
The  forgings  from  which 

the  9.2-in.  howitzer  shells 
are  made  are  furnished  to 
the  manufacturers  by  the 
Government  and  are  the 

product  of  three  forging 

plants.  They  weigh  about 
380  lb.  in  the  rough,  and 
the  specifications  state  that 

the  steel  from  which  they 
are  made  shall  contain: 

Carbon,  0.45  to  0.63  per 
cent.;  manganese,  0.50  to 
0.90  per  cent. ;  sulphur,  not 
over  0.06  per  cent.;  phos- 

phorus, not  over  0.06  per 
cent.;  silicon  0.10  to  0.35 

per  cent.  Test  pieces  taken 

from  the  forgings  shall 

have  a  tensile  strength  of 
not  less  than  89,000  lb.  nor 

more  than  110,000  lb.  per  square  inch  of  section.  The 
forgings  are  conveyed  to  the  shop  by  a  traveling  crane 
equipped  with  a  magnet.  From  shop  door  to  first  opera- 

tion they  are  rolled  along  the  floor  by  means  of  a  pipe 
shaped  as  shown  in  Fig.  1.  After  machining  opera- 

tions have  been  begun  nearly  all  the  handling  is  done 
by  light  chain  hoists  running  on  overhead  rails  and 
by  rolling  along  benches  placed  between  machine  rows 
from  one  operation  to  another. 

All  machines  are  located  so  as  to  avoid  any  back 
tracking  between  operations.  Nearly  all  work-gripping 
devices,  both  internal  and  external,  are  hand  operated. 

Part  I.    Machining  Operations 
This  article  describes  and  illustrates  the  operations  in 
manufacturing  the  9.2-in.  howitzer  shell,  Mark  IX.  It 
includes  cutting  off  the  open  end,  drilling  the  nose, 
rough-  and  finish-boring  and  rough-turning.  Drawings 
of  some  of  the  gages  used  are  also  included.  Further 
operations  will  be  taken  up  in  articles  that  are  to  follow. 

FIG.    1.      HANDLING   FORGINGS    ON   THE    FLOOR 

All  cutting  oil  used  is  min- 
eral lard  oil,  and  all  cutting 

compound  is  20  per  cent. 
Damascus  soluble  oil  and  80 

per  cent,  water. 
Every  shell  is  inspected 

between  operations.  This 

keeps  the  operators  con- 
stantly informed  as  to  the 

amount  of  their  work 

passing  inspection  and  the 
number  that  they  will  be 

paid  for.  This  avoids  dis- 
putes on  pay  day.  The  out- 

put is  from  1200  to  1500 
shells  per  day  of  24  hours. 

Fig.  2  shows  the  outlines 

of  the  forging  and  the  fin- 
ished shell  and  Fig.  3  shows 

finished  shell  and  details. 
Each  shell  is  stamped 

with  a  serial  number  as 
soon  as  it  reaches  the  shop 
and  a  record  is  made  of  the 
heat  number.  If  this  num- 

ber will  be  obliterated  in 
cutting  off  the  open  end  it 

is  stamped  on  the  shell  body.  The  first  machine  opera- 
tion is  to  drill  the  nose.  This  is  done  on  a  Colburn  up- 

right drilling  machine.  Fig.  4.  — 
On  the  base  of  the  machine  is  fitted  a  two-station 

turret  A  carrying  two  upright  expanding  mandrels  that 
fit  the  interior  of  the  shell  nose  at  B.  In  the  illustration 
one  mandrel  is  shown  empty  and  the  other  is  covered 
by  the  shell  shown  in  the  operating  position.  The  shell 
is  gripped  near  the  base  by  three  serrated  buttons,  one 
of  which  may  be  seen  at  C,  spaced  equidistantly  around 
the  mandrel  and  forced  outwardly  by  the  lever  D.  On 

this    lever,    near   the    bottom, 'there    is    a   pawl   which 
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on  the  outer  mandrel,  the  turret  re- 
volved to  bring  it  into  the  operating 

position  and  locked.  The  buttons  are 
then  forced  out  to  grip  the  shell  and 
drilling  commenced.  As  soon  as  the 
drill  has  started  to  cut,  the  operator 
places  a  shell  on  the  empty  mandrel 
readj'  to  be  swung  into  operating  posi- 

tion when  the  first  shell  has  been 
drilled.  A  repetition  of  the  former 
cycle  is  gone  through,  the  drilled  shell 

FIG.  2.    OUTLINES  OP  FORGING  AND  FINISHED  SHELL, 

engages  in  a  ratchet  segment  (not  shown  in  the  illus- 
tration) and  locks  the  buttons  when  in  their  expanded 

position.  The  whole  arrangement  holds  the  interior  of 
the  shell  concentric  with  the  mandrel.  When  the  lock- 

ing device  is  released  the  buttons  are  forced  inwardly 
by  the  flat  springs  E. 

SEQUENCE  OF  OPERATIONS 
.■ini. Drill  nose. .512. Finish  nose. 
.5(12. Cut  off  open  end. 515. Turn  copper  band. 
503. Rough  and  finish  bore  and 

514. Fit  base  plug   (see  opera 
face   base. tions  on  base   plug). 

504. Rebore    nose. 517. Weigh. 
505. Rough-turn. 516. Wash. 
506. Finisla-turn  and  trim  nose. 51S. Rivet   base   plug. 
bOV. Score,    undercut    and    turn 

519. 
Weigh    (check). 

for  wave. 
522. 

Final   shop   inspection. 
508. Wave. 520. Varnish    inside. 
509. Press  on  copper  band. 521. Bake. 
blO. Rebore,  rough  counterbore 

523. 
Government   inspection. 

and  round  corner  at  base. 524. Varnish  outside. 
511. Mill     thread     and     flnisli 

counterbore. 
525. 

Ship. 

Over  the  shell  shown  in  operating  position  will  be 
seen  a  jig  F,  the  base  G  of  which  is  fastened  to  the 

face  of  the  drilling-machine  column  while  the  jig  proper 
is  pivoted  at  H  and  fastened  in  place  by  a  screw 
attached  to  the  handwheel  /.  The  lever  J  raises  the 
turret  from  its  bearings,  enabling  it  to  be  more  easily 
revolved,  and  a  locking  pin  (not  shown)  locks  it  in 
either  of  its  two  positions.     In  practice  a  shell  is  placed 
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FIG.   3.     DETAILS  OP  FINISHED  SHELL 

FIG.  4.     DRILLING  THE  NOSE 

removed  and  another  put  in  its  place. 
By  this  arrangement  drilling  is  almost 
continuous. 

As  the  forgings  are  ragged  at  the 

open  end  and  vary  in  length  it  is  nec- 
essary to  cut  them  off  to  true  up  the 

end  and  to  bring  them  to  a  specified 
length.  This  length  is  measured  from 
the  bottom  of  the  hole,  so  that  in  bor- 

ing the  amount  to  be  removed  by  the 

end  of  the  hog-nose  drill  will  be  uni- 
form or  nearly  so.  For  this  operation, 

Fig.  5,  a  Williams  cutting-off  machine 
is  used.  The  shell  is  placed  nose  first 
within  the  hollow  spindle  of  the  ma- 

chine and  clamped  by  four  heavy  set- 
screws  just  behind  the  cutting-off  tools. 
At  the  back  of  the  spindle  is  a  plug 
center  which  enters  the  drilled  hole  in 
the  shell  nose,  centering  it  at  the  nose 
end.  The  base  end  is  centered  ap- 

proximately by  the  four  clamping 
screws,    exact    centering    not    being 
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FIG.    5.      CUTTING   OFF  THE   OPEN   EXU 

necessary  as  there  is  an  after-operation  on  the  base 
after  boring.  Two  high-speed  cutting-off  tools  set  in 
heavy  tool  blocks  are  used.  One  tool  is  at  the  front  and 
one  at  the  rear,  both  being  simultaneously  fed  toward  the 
center.  The  tool  at  the  rear  has  the  cutting  edge  at  the 
bottom,  as  is  necessary  in  machines  of  this  type.  A 
gage  for  setting  the  cutting-off  tools  the  proper  distance 
from  the  bottom  of  the  hole  in  the  shell  is  shown  on 
the  front  of  the  machine.  The  end  A  is  bottomed 
in  the  hole,  where  it  is  centered  by  the  tapered  sides 

of  the  nose  interior.  A  two-legged  spider  B  rests  on 
the  side  of  the  hole  near  the  base  and  centers  the 
gage  at  the  outer  end.  The  front  tool  is  set  to  the 
proper  position  by  bringing  the  rear  edge  against  the 
rear  side  of  the  notch  C.  Fig.  6  is  a  detail  drawing 
which  shows  the  construction  of  this  gage,  in  which 
corresponding  parts  are  lettered  the  same  as  shown  in 
the  half-tone  illustration,  Fig.  5. 

The  next  operation  is  to  rough  and  finish  the  bore 

ROUGH  AND  FINISH  BORING  AND 
FACING    THE   BASE 

First  a  roughing  reamer  is  used  to  remove  the  sur- 
plus stock.  This  is  followed  by  a  finishing  reamer  to 

bring  the  hole  to  the  proper  size  and  profile.  Both 
reamers  are  fed  by  power  while  cutting  the  straight 
part  of  the  hole,  but  when  they  reach  the  interior 
profile  the  power  feed  is  thrown  out  and  hand  feed 
is  used  for  the  rest  of  the  operation.  This  method 
has  been  adopted  because  of  the  liability  of  the  reamers 
to  hog  in  when  cutting  on  the  profile.  If  power  feed 
were  used  there  would  be  danger  of  breaking  the  reamer 
or  twisting  the  boring  bar  before  the  machine  could 
be  stopped  or  the  feed  thrown  out,  but  hand  feed 
obviates  this  danger,  it  being  sensitive  and  quickly  con- 
trolled. 

(This  Article  Will  Be  Continued  in  the  May  1  Issue.) 

m^ij^L 

Second  Lieut.  Robert  B.  Kirkpatrick,  who  enlisted  in 
June,  1918,  and  has  been  on  duty  at  Camp  Meade,  has 

left  the  service.  He  was  for- 
merly employed  by  the  Victor 

Talking  Machine  Co.,  Camden, 

N.  J. 

FIG.   6.     GAGE  FOR  .SETTING   CUTTING-OFF  TOOLS 

and  face  the  base,  Fig.  7.  This  is  done  in  a  No.  23 
Amalgamated  boring  lathe  and  the  shell  is  held  in  a 
pot  chuck,  the  outer  end  of  which  is  run  in  a  steadyrest 
that  is  an  integral  part  of  the  machine.  The  shell  is 
centered  at  the  rear  end  by  a  plug  center  which  enters 
the  drilled  hole  in  the  nose  in  the  same  manner  as  in 

the  cutting-off  operation.  The  base  end  is  centered  by 
the  hole.  For  this  purpose  a  plug  center  is  mounted  in 
the  end  of  the  boring  bar  and  brought  up  until  the 
end  enters  the  hole  and  is  held  tightly  therein.  While 
so  held  the  shell  base  is  clamped  by  the  heavy  setscrews 
seen  at  the  mouth  of  the  chuck. 

Capt.  Edward  F.  McCros- 
sin,  of  South  Birmingham, 

Ala.,  who  has  served  in  the 
Nitrate  Division,  has  been 
discharged.     He  is  a  mining 

engineer    and    a    graduate    of    Ohio    State    University. 
While  in  the  service  Captain  McCrossin  has  made  some 
important  mining  investigations  in  the  coal  fields  of 
Alabama. 

First  Lieut.  Fred  W.  Lycett,  whose  home  is  in  Hart- 
ford, Conn.,  and  whose  work  in  the  service  has  been 

in  connection  with  the  Browning  machine  gun,  has  been 
discharged.  He  attended  Trinity  College  and  has  been 
connected  with  the  Charter  Oak  Motor  Co.,  which  is 
located  in  his  home  city. 
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The  Use  of  Solders  for  Aluminum 
Bureau  of  Standards  Circular  No.  78 

The  Bureau  of  Standards  of  the  Department  of 
Commerce  has  just  issued  under  date  of  Jan.  28, 
1919,  Circular  No.  78,  which  discusses  the  subject  of 
solders  for  aluminum  and  gives  the  result  of  some  tests 
with  them. 

The  ever-widening  use  of  aluminum  in  the  industries 
has  brought  with  it  the  question  of  how  to  make  re- 

pairs. A  permanent  repair  oxygen-gas  welding  is 
entirely  satisfactory  in  many  cases  but  there  are  some 
in  which  it  is  not  desirable  to  heat  the  parts  as  much 
as  is  necessary  with  this  process  on  account  of  the 
attendant  distortion.  In  such  cases  a  means  of  joining 
the  parts  at  a  lower  temperature  is  sought  and  various 
so-called  aluminum  solders  have  been  patented  and  put 
on  the  market  for  which  extravagant  claims  are  made. 
To  determine  the  feasibility  of  soldering  aluminum  and 
the  merits  of  the  various  soldering  compositions  a 
series  of  tests  were  made  by  the  Bureau,  the  results 
of  which  together  with  those  of  previous  investigations 
and  current  experience  are  given  in  this  circular. 

Resolved  Into  Two  Questions 

Whether  aluminum  can  be  successfully  soldered  re- 
solves itself  into  two  questions:  (1)  Whether  the 

solder  can  be  applied  and  made  to  adhere  to  the  alumi- 
num, and  (2)  whether  the  joint  thus  made  is  stable 

and  does  not  deteriorate.  The  factors  of  strength, 
ductility,  etc.,  are  also  to  be  considered. 

The  aluminum  solders  are  usually  mixtures  in  widely 
varying  proportions  of  zinc,  tin  and  aluminum  and  are 
applied  by  rubbing  them  into  the  heated  surface  of 
the  carefully  cleaned  material,  the  process  usually 

known  as  "tinning."  The  joint  may  then  be  made  in  the 
usual  way  with  a  soldering  iron  and  the  solder  without 
the  use  of  a  flux  which  the  Bureau  tests  showed  to  be 
useless. 

The  efficiency  of  the  joint  evidently  depends  upon  the 
adhesion  between  the  tinning  coat  and  the  aluminum. 
To  test  the  efficiency  of  this  adhesion,  strips  of  alloy 
and  sheet  were  carefully  cleaned  and  coated  with  the 
various  solders  which  was  easily  done  in  all  cases. 
The  tinned  strips  were  then  soaked  in  water  for  various 
periods  of  time  and  the  results  observed.  Within  48 
hours  little  blisters  from  one-half  to  two  or  three 
millimeters  in  diameter  appeared  in  the  soldered  layer 
on  all  specimens.  When  the  blisters  were  broken  it 
was  found  that  the  metal  beneath  them  had  not  alloyed 
with  the  solder.  Within  a  period  of  7  to  14  days  the 
blisters  increased  until  most  of  the  tinned  surface 
could  be  stripped  off.  In  these  tests  it  was  noted  that 
the  solders  which  had  the  highest  melting  points  gave 
smaller  blisters  and  a  better  bond.  This  was  attributed 
to  the  alloying  effect  of  the  higher  temperatures.  In 
addition  to  these  symptoms  the  aluminum  adjacent  to 
the  tinned  layer  was  rapidly  attacked  and  a  gelatinous 
layer  of  oxide  of  aluminum  was  formed.  Zinc-base 
solders  were  themselves  attacked  while  tin-base  one.s 
were  not.  This  action  is  hastened  by  the  electrolytic 
action  between  the  aluminum  and  the  various  elements 
in  the  solders  all  of  which  are  electro-negative  to 
aluminum  and  set  up  galvanic  action  in  which  the 
current  flows  from  the  aluminum  to  the  solder. 

Strength  and  ductility  tests  showed  little  variation 
in  the  former  characteristic  but  a  great  deal  in  the 
latter,  tin-base  solders  being  exceedingly  ductile  while 
zinc-base  ones  were  very  brittle.     The  presence  of  cop- 

per or  antimony  or  an  excess  of  aluminum  also  produce 
brittleness  which  should  be  avoided  as  far  as  possible. 

The  strength  tests  indicated  that  the  soldered  joints 
were  rarely  as  strong  as  the  solder  in  a  cast  form. 
Failures  occurred  both  in  the  bond  and  through  the solder  itself. 

General  Conclusions 

1.  All  metals  or  combinations  of  metals  used  for 
aluminum  soldering  are  electrolytically  electro-negative 
to  aluminum.  A  soldered  joint  is  therefore  rapidly 
attacked  when  exposed  to  moisture  and  disintegrated. 
There  is  no  solder  for  aluminum  of  which  this  is  not 
true. 

2.  Joints  should  therefore  never  be  made  by  soldering 
unless  they  are  to  be  protected  against  corrosion  by  a 
paint  or  varnish,  or  unless  they  are  quite  heavy,  such 
as  repairs  in  castings  where  corrosion  and  disintegra- 

tion of  the  joint  near  the  exposed  surface  would  be 
of  little  consequence. 

3.  Solders  are  best  applied  without  a  flux,  after  pre- 
liminary cleaning  and  tinning  of  the  surfaces  to  be 

soldered.  The  composition  of  the  solder  may  be  varied 
within  wide  limits.  It  should  consist  of  a  tin  base 
with  addition  of  zinc  or  of  both  zinc  and  aluminum,  the 
chief  function  of  which  is  to  produce  a  semi-fluid  mix- 

ture within  the  range  of  soldering  temperatures. 

SUGGESTED   BANGES    OF    COMPOSITION 
Tin-Zinc  Solders: 

Tin      remainder 
Zinc,   per   cent   15-50 

Tin-Zinc-Aluminum   Solders ; 
Tin      remainder 
Zinc,   per   cent   8-15 
Aluminum,    per    cent   5-12 

4.  The  higher  the  temperature  at  which  the  "tinning" 
is  done,  the  better  the  adhesion  of  the  tinned  layer. 
By  using  the  higher  values  of  the  recommended  zinc 
and  aluminum  percentages  given  above,  the  solder  will 
be  too  stiff  at  lower  temperature  to  solder  readily  and 
the  workman  will  be  obliged  to  use  a  higher  tempera- 

ture, thus  securing  a  better  joint.  A  perfect  union 
between  solder  and  aluminum  is  very  difficult  to  obtain. 

5.  The  joint  between  previously  tinned  surfaces  may 
be  made  by  ordinary  methods  and  with  ordinary  soft 

solder.  Only  the  "tinning"  mixture  need  be  special 
for  aluminum. 

6.  There  is  no  reason  why  a  good  solder  for  aluminum 
need  be  brittle  as  several  commercial  varieties  are,  and 
it  is  very  undesirable  that  it  should  be. 

7  The  tensile  strength  of  a  good  aluminum  solder 
is  about  7000  lb.  per  square  inch.  The  strength  of 

a  joint  depends  upon  the  type  and  upon  the  workman- 
ship. Much  dependence  should  not  be  placed  on  the 

strength  of  a  joint. 

How  Do  You  Prevent  Oil  From  Dis- 
coloring Finished  Surfaces? 

When  a  machine  tool  comes  from  the  builder  its 
finished  surfaces  are  things  of  beauty  and  shine  with 
a  mirror-like  poli.sh.  If  you  do  not  oil  these  surfaces 
they  will  become  scratched  and  marred,  and  if  you  do 

oil  them  they  will  before  very  long  take  on  a  molasse.*- 
colored  hue  that  is  far  from  being  attractive. 

How  do  you  prevent  oil  from  discoloring  the  finished 
surfaces  of  your  machine  tools?  We  would  like  to  have 
an  expression  of  the  experiences  of  our  readers  on 
this    point. 
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:i  Tf  u- Eliminatlon  of  Chatter  Mark 
By  William  S.  Rowell 

Mr.  Bach's  remarks  on  the  elimination  of  chatter 
marks,  page  307  of  American  Machinist,  can  all  be 
agreed  to,  but  the  two  spring  tools  shown  in  his  Fig.  2 
do  not  conform  to  his  ideas.  The  fault  lies  in  the 
relative  position  of  the  cutting  edge  of  the  tool  and 
the  pivot  about  which  it  turns. 

Fig.  2  of  the  article  alluded  to  shows  two  common 
forms  of  spring  tool,  each  holding  a  threaded-chasing 
bit  or  similar  cutting  tool.  As  spring  tools  are  prob- 

ably  more   often   employed    to   obtain    smooth    cutting 

PROPER  FORM  OF  SPRING  TOOL, 

in  chasing  threads  than  in  all  other  work  combined  a 
little  study  of  their  action  in  such  work  might  be  time 
well  spent. 

It  is  plain  that  the  spring  of  such  a  tool,  may  at  the 
same  time  that  it  is  giving  a  smooth  cut,  be  the  cause 
of  serious  defects  in  form.  These  defects  are  difficult 

to  detect  except  with  the  most  refined  means  of  in- 
spection most  thoroughly  and  skillfully  applied. 

It  is  impossible  to  say  just  where  the  pivot  point 
is  in  any  spring  tool,  but  it  is  plain  that  in  form  B 
it  is  not  much  above,  and  is  far  back  of,  the  cutting 
edge  of  the  tool.  As  the  pressure  on  the  cutting  edge 
is  almost  wholly  downward  the  movement  of  the  tool 
will  be  in  that  direction.  It  may  truly  be  said  that  a 
downward  movement  of  the  cutting  edge  will  cause  a 
lighter  and  probably  a  smoother  cut  to  be  taken,  but  the 

eflfect  on  both  cutting  edge  and  form  of  thread  is  much 
worse  tl^n  if  the  pivot  point  were  higher  and  not  so  far 

back  from  the  cutting  edge.  A  moment's  inspection  of 
diagrams  A  and  B  in  the  drawing  herewith  will  make 
this  clear. 

We  painstakingly  grind  our  chasing  tool  to  the  cor- 
rect angle  for  the  thread  to  be  chased,  and  we  as 

carefully  set  the  top  face  in  the  plane  of  the  work 
center,  all  to  obtain  a  correct  thread  angle.  Now,  if 
the  tool  is  sprung  below  the  plane  of  the  work  center, 
the  thread  angle  is  changed,  and  while  it  may  be  said 

that  the  finishing  cuts  will  be  so  light  and  the  conse- 
quent spring  so  slight  that  this  may  be  neglected, 

another  and  very  important  point  must  be  kept  in  mind, 
which  is  this: 

While  taking  the  heavier  cuts  before  the  finish  cut, 
the  tool  is  sprung  below  the  center  and  is  rapidly 
dulled  because  of  increased  clearance  (see  diagram  A 
for  increase  of  clearance  angle  caused  by  relatively 
slight  deflection  of  the  tool  from  6  to  e).  Angle  abc 
represents  the  clearance  of  the  tool  when  its  top  is 
in  the  plane  of  the  centers,  as  shown  by  the  dotted 

lines.  Angle  def  shows  the  enormously  increased  clear- 
ance angle  when  the  tool  is  sprung  to  the  line  eg.  This 

greater  clearance  causes  rapid  dulling  and  consequent 
loss  of  correct  thread  angle,  which,  once  lost  will  not 
be  corrected  when  a  lighter  finish  cut  allows  the  tool 
to  return  to  the  plane  of  the  centers. 

It  should  also  be  borne  in  mind  that  all  springing 
of  the  tool  tends  to-out-of  roundness.  If  the  pivot  point 
is  as  nearly  directly  above  cutting  edge  as  possible 
(see  diagram  B)  the  movement  will  be  nearly  straight 
back,  thus  avoiding  any  change  of  clearance  and  also 
tending  toward  a  more  accurate  thread  anfle. 

Much  more  may  be  said  on  this  subject  but  I  will  only 
add  that  a  spring  tool  as  here  shown  has  given  excellent 
results  and  may  be  made  at  small  cost.  Pivot  point  X 
is  above  the  cutting  edge  sufficient  to  insure  almost 
a  straight-back  movement  as  the  tool  springs  from 
cut. 

Dial  Feed  Arrangement  Used  in 
Grinding  Piston  Rings 

By  J.  J.   MclNTYRE 

A  quick  method  of  feeding  piston  rings  by  means 
of  a  dial  attached  to  a  machine  for  grinding  them  on 
the  side  is  shown  in  Fig.  1,  with  a  sketch  of  its 
arrangement  in  Fig.  2. 

The  machine  used  is  a  Persons-Arter  rotary  grinding 
machine  equipped  with  a  magnetic  chuck.  The  feeding 
dial  is  mounted  as  clearly  shown  in  Fig.  1,  so  that  it 
just  clears  the  surface  of  the  chuck. 
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FIG.  1.     I'lSTUX-RlNG  GKiNUING  WITH  DIAL,  r'HiED 

The  rings  are  laid  in  the  first  hole  to  the  right  as 
the  operator  stands  in  front  of  the  machine.  The  dial 
is  turned  by  hand  each  time,  the  electric  current  being 
switched  off  and  on  the  chuck  at  the  proper  time  to 
release  the  finished  ring  and  grip  the  next  one. 

Revolving  Magnetic ChucH 

oadiny 

Station 

DIAGRAMS  OF  THE  DIAL, 

The  holes  in  the  dial  are  about  i  in.  larger  in  diam- 
eter than  the  outside  of  the  rings  to  be  ground,  and 

it  is  an  easy  matter  to  bring  each  ring  to  a  central 

position.  As  the  finished  rings  reach  the  front  posi- 
tion of  the  dial  they  fall  through  the  hole  and  stack 

themselves  on  properly  placed  rods,  two  of  which  may 
be  seen  at  the  right  of  the  machine.  The  rate  of  pro- 

duction is  200  an  hour. 

Safety  Devices  for  Feed  Mechanisms 
on  Planing  Machines 

By  E.  Ferber 

The  device  shown  on  page  309  of  American 
Machinist,  providing  a  breaking  point  in  the  feed 
mechanism  of  a  planing  machine  to  protect  other  and 
less  easily  repaired  parts  from  breakage,  is  good  to 
the  extent  of  its  limited  ability,  but  when  made  in 
the  manner  shown  it  serves  as  a  safety  valve  only 
in  one  direction.  If  the  conencting-rod  had  been  short- 

ened I  in.  and  a  bushing  put  over  the  joint,  pinned  to 
each  part  of  the  rod  with  the  ends  of  the  latter 
separated  by  the  amount  cut  out  of  the  rod,  the  device 
would  have  worked  equally  well  either  way. 

The  picture  with  this  letter  shows  the  same  idea 
applied  to  a  Whitcomb  double-head  planing  machine, 
the  construction  of  which  lends  itself  admirably  to 
this  purpose,  and  the  device  prevents  damage  by  reason 
of  overrunning,  or  collision  of  the  heads.  The  rock 
lever  that  operates  the  gear  segment  which  is  a  part 
of  the  feeding  train  is  made  in  two  parts,  the  inner 
one  keyed  to  the  sleeve  of  the  gear  segment  and  the 
outer  one,  which  is  connected  directly  to  the  friction 

hex,  turning  idly  upon  it.  A  number  10-32  iron  hexagon- 
head  machine  screw  joins  these  two  parts  together  and 

V':^     W-A 

.V  SAFETY  DEVICE  FOR  FEEDS  OF  PLANING  MACHINE 

offers  sufficient  resistance  to  operate  the  feeds  under 
normal  conditions,  but  shears  readily  under  any  un- 

usual strain.  This  device  has  a  great  advantage  in  that 
its  effective  resistance  can  be  increased  or  diminished 
by  merely  changing  the  radial  position  of  the  screw  in 
the  levers. 

Salvaging  Spoiled  Work 
By  Peter  F.  O'Shea 

In  these  days,  when  attention  and  money  in  large 

quantities  are  put  on  salvaging  material  to  make  by- 
products, a  little  intensive  attention  put  on  salvage 

within  the  confines  of  one's  own  factory  is  apt  to  pay 

very  good  dividends. 
The  special  tap  plant  of  the  Greenfield  Tap  and  Die 

Corporation,  Greenfield,  Mass.,  makes  most  of  its  small 

special  orders  out  of  pieces  which  have  been  spoiled  in 

the  course  of  manufacturing  large  orders.  For  instance, 

a  large  order  of  1^-in.  taps  goes  through  the  works.- 

The  pieces  which  fall  by  the  wayside  are  saved  and 

collected,  and  sent  into  a  scrap  stock.     Out  of  an  order 
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SALVAGING    SPOILED   WORK 

for  1000  taps  of  the  size  mentioned  there  may  be  20 
spoiled  pieces.  When  a  small  special  order  of  a  dozen 
li-in  taps  is  received  the  blanks  for  them  are  not  cut 
from  bar  or  rod  stock,  but  instead,  12  or  14  of  the 

spoiled  IJ-in.  pieces  are  picked  out  and  sent  along  as 
blanks  for  the  ll-in.  taps.  If  the  thread  has  been 
turned  on  these  pieces,  the  lathe  man  turns  the  blank 
down  until  the  thread  has  disappeared  and  then  cuts  a 
new  thread  of  the  proper  diameter.  If  the  spoiled  piece 
already  has  a  squared  end  and  a  polished  shank,  it  is 
probable  that  this  squared  end  will  do  for  the  squared 
end  of  the  new  size  and  thus  save  an  operation  or  two, 
besides  saving  the  steel  which  would  otherwise  be 
thrown  away. 

These  spoiled  pieces  are  assigned  as  blanks  for  small 
special  orders  because  these  small  orders  have  to  be 
tinkered  with  anyway,  the  dimensions  being  irregular, 
and  requiring  a  special  ma- 

chine set-up.  This  makes  it 
practically  job  work.  It 
would  not  pay  to  route  these 
spoiled  pieces  as  blanks  for 
large  orders  of  regular  dimen- 

sions, mixing  them  up  with 
bar  stock,  because  the  ma- 

chines used  on  these  orders 

are  naturally  set  up  for  quan- 
tity production.  Each  small 

order,  therefore,  in  this  plant, 
has  a  requisition  for  steel 
routed  to  the  man  shown  in 
the  illustration.  He  looks  over 
his  pile  of  scrap,  and  almost 
always  succeeds  in  picking 
out  enough  blanks  for  the  or- 

jder.     If  he  does  not  succeed, 
[he  then  passes  a  requisition 
along  to  the  regular  stock 
man,  who  takes  the  necessary 
material  out  of  the  bar  stock 
shown  in  the  background.  The 
salvage  man,  as  he  is  called, 
makes  it  a  point  to  pass  along 
very  few  orders  to  the  regular 

man.  He  much  prefers  to  poke  around  and  discover 
pieces  enough  that  can  be  cut  off  to  the  proper  length 
with  the  cutting-off  saw.  In  this  way  he  has  made  him- 

self a  valuable  man  for  the  company. 

A  Handy  Stock  Rack 
By  W.  S.  H.\yden 

A  temporary  stock  rack  being  required  that  could 
quickly  be  assembled,  dismantled  or  moved  led  to  the 
design  of  the  one  shown  in  the  sketch.  It  is  composed 
of  the  pipe  A,  the  foot  B,  the  crosses  C  and  the 
stretchers  D.  All  except  the  pipe  are  iron  castings, 
and  all  holes  except  that  in  the  cross  for  the  setscrews 
are  cast  in. 

The  use  of  the  racks  grew  beyond  the  original 
intention,  owing  to  their  adaptability  to  any  space, 
which  led  to  their  being  placed  in  small  areas  for 
holding  work  during  the  processes  of  fitting  and 
assembling.  A  lot  of  waste  1-in.  pipe  on  hand  was 
probably  the  main  reason  for  determining  the  size  of 
the  standards. 

For  a  low  rack  the  pipe  standards  are  cut  to  length, 
a  foot  and  the  requisite  number  of  crosses  slipped 
on  each,  and  the  rack  is  ready  for  assembling.  The 
stretchers  are  cast  in  18-in.  sections  with  a  sharp  notch 
every  3  in.  apart,  making  it  possible  to  break  them  into 
multiples  of  the  full  length  to  accommodate  even  the 
most  limited  space.  The  stretchers  are  joined  to  the 
crosses  by  small  countersunk  head  screws  as  at  E. 
When  a  rack  is  permanently  placed,  the  feet  are 

lag-screwed  to  the  floor,  and  if  a  high  rack  is  needed 
the  pipe  standards  are  cut  long  enough  to  reach  the 
ceiling  and  a  foot  used  on  each  end. 

Where  there  are  quantities  of  small  stock  of  various 
diameters  to  be  stored,  requiring  small  bays,  these  are 
quickly  provided  by  dropping  a  rod  through  the  holes 
in  the  stretchers  at  intervals,  as  shown  at  F. 
Where  stock  such  as  long  bars  of  steel  is  stored  on 

end  the  longitudinal  stretchers  are  left  out  except  for 
one  at  £he  top  and  one  at  the  bottom,  and  both  ends 

A  CONVENIENT  FORM  OF  STOCK  RACK 
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of  the  standards  are  secured.  Such  racks  are  of  course 

placed  next  to  a  wall  or  other  permanent  backing,  and 
when  stock  is  put  in  or  removed  it  is  necessary  only 
to  lift  out  the  top  front  stretcher,  which  is  not  bolted 
in.  If  it  is  desired  to  store  finished  stock  or  parts  on 
these  racks,  strips  of  hard  vood  are  secured  to  the  tops 
of  the  stretchers  as  at  G. 

Although  some  of  the  bays  of  this  rack  have  been 
at  times  apparently  overloaded  there  has  never  been  a 
break  of  the  stretchers  or  slippage  of  the  cros.ses,  so 
the  ultimate  load  capacity  of  the  design  is  not  known. 

Magnetic  Chuck  for  Holding 
Broach  Blanks 

By  James  McIntyre 

Instead  of  holding  broach  blanks  with  clamps  when 
planing,  the  J.  N.  Lapointe  Co.,  of  New  London,  Conn., 
uses  magnetic  chucks.    Broaches  made  by  this  company 
average  40  in.  long,  and  in  holding  them  the  old  way 
there  was  always  a  tendency  to  spring.    By  substituting 
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tTSING  MAGNETIC  CHUCKS   ON  A   PLANING   MACHINE 

two  magnetic  chucks  of  the  Heald  type,  this  difficulty 
was  overcome,  also  this  method  of  holding  parts  to  be 
planed  is  much,  quicker,  and  the  work  comes  off  the  ma- 

chine perfectly  straight.  Of  course  a  stop  must  be  used 
for  the  flank  to  butt  against  or  it  would  be  pushed  off  the 
chuck.  Side  stops  are  also  necessary  to  keep  the  work  in 
proper  alignment. 

Repair  Kink  for  Worn  Connecting-Rod Bushing 
By  Charles  Lindberg 

In  overhauling  internal  combusion  engines,  it  will 
often  be  found  that  the  connecting-rod  bushing  is  worn 
but  the  wristpin  is  almost  true.  By  pressing  the  bush- 

ing out  and  knurling  it  (coarse)  on  the  outside  and 
pressing  it  back  again,  the  hole  will  compress  itself 
enough  to  be  fitted  over  again.  If  the  wristpin  is  worn 
a  little  but  not  enough  to  warrant  making  a  new  one, 
then  by  having  it  a  driving  fit,  the  bushing  will  move 
free  when  it  gets  to  the  centre. 

I  have  used  this  kink  for  years  and  found  it  satisfac- 
tory ;  saving  quite  a  few  pounds  of  bronze  by  the  method. 

Of  course  it  doesn't  work  on  steel  bushings. 

Short  Ends  in  Wire  Forming 
By  S.  B.  Royal 

Difliculty  is  usually  experienced  in  bending  short 
ends  in  articles,  as  shown  in  Fig.  1,  in  the  wire-forming 
machine.  The  reason  for  this  is  shown  in  the  tool 
layout.  Fig.  2.  As  will  be  seen  the  side  tools  A  must 
pass  a  little  beyond  the  side  of  the  wire  to  give  the 
first  bend  to  the  ends.  Then  if  these  ends  are  real 
short  the  back  tool  B  has  no  chance  of  giving  them  their 
final  bend  into  place. 

A  tool,  as  shown  in  Fig.  3,  should  be  used  if  this 
bend  has  to  be  at  right  angles  or  less.  Its  operation 
is  obvious,  the  side  tool  A  carries  the  swivel  jaw  C 

riGi 

FIG  Z 
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FIGS.  1  TO  3.     P.E.VUING  SHORT  ENDS  OF  WIRE 

Fig.    1— The  piece   to   be   bent.     Fig.    2 — The   uusal   manner   of 
bending   the   short   ends.      Fig.    3 — A    better   method 

which  is  held  against  the  adjusting  screw  by  the  spring. 
When  the  side  tool  moves  forward  the  jaw  bends  the  wire 
as  shown  by  the  dotted  lines.  The  back  tool  B  has  two 
adjustable  pieces  D  which  act  on  the  jaws  and  bend  ihe 
ends  to  whatever  angle  is  desired. 

Thumb-Tack  Kink 
By  J.  J.  McIntyre 

Raised  thumb  tacks  on  the  drawing  board  are  a  source 
of  annoyance.  Where  the  standard  sizes  of  detail  paper 
and  tracing  cloth  are  used  the  following  method  of 
securing  the  paper  has  been  found  advantageous. 

FLUSH-HEAD  THUMB  TACK.S 

Lay  off  on  the  board  the  points  where  the  thumb  tacks 
enter.  From  these  points  a  recess  is  chiseled  out,  as 

shown,  enough  so  that  the  head  of  the  thumb  tack  is 
below  the  surface  of  the  board. 

At  the  point  where  the  thumb  tack  enters  the  board, 

holes  are  drilled  to  receive  pieces  of  cork,  so  that  as 

the  holding  power  of  the  tacks  is  diminished  new  pieces 
of  cork  may  be  inserted. 

/ 
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Advances  in  Industrial  Management' By  JOHN  CALDER,  M.  E. 
Director  of  Modern   Production  Methods,   BusineHS  Training  Corporation,  New  York  City 

T?IE  invitation  to  address  the  editorial  conference  on 
an  industrial  topic  is  much  appreciated.  No  nation 
is  so  well  served  by  its  business  publicists  as  the 

United  States  and  in  none  are  they  so  readily  taken  into 

the  manufacturer's  confidence.  The  policy  of  the  "open  door" 
to  industrial  journalists  has  been  of  great  value  to  our 
plants  and  factories  and  we  are  increasingly  aware  that 
the  only  secret  therein  of  any  consequence  is  the  open  one 
of  ability — of  doing  it  first. 

How  is  that  ability  nov/  developing?  In  what  direction 
is  it  branching  out?  What  contribution  is  the  engineer  in 
industry  making  toward  the 
common  good?  I  will  not 

dwell  upon  the  material  im- 
provements. Progress  in  ap- 

pliances, devices  and  systems 
is  constantly  in  evidence. 
Nor  will  I  devote  any  of  your 
time  to  consideration  of  the 
problems  of  the  worker  on 
the  threshold  of  industry,  the 

apprentice,  the  vestibule- 
school  and  the  employment 
manager,  ranging  from  a 
mere  registry  of  labor  to  the 
full-fledged  official  overseeing 
all  industrial  relations.  I  will 
deal  rather  with  progress  in 
studying  the  reactions  of  the 
workman  himself  to  the  ma- 

chine we  call  industry  in 
which  he  is  vaguely  conscious 
of  many  things  which  seem 
contrary  to  his  interests  and 
aspirations. 

The  distinguishing  feature 
of  the  eighteenth  century  was 
the  advancement  of  pure  sci- 

ence and  of  its  application  to 
inventions.  Yet  a  greater 
gain  to  the  world  than  all  the 
growth  of  scientific  knowledge  has  been  the  diffusion  of 
the  scientific  spirit,  with  its  method  of  scrupulous  veri- 

fication, with  its  courage  and  serenity,  its  disciplined  con- 
science, its  intellectual  morality  and  its  habitual  response 

to  any  disclosure  of  the  truth. 
Fifteen  years  ago  the  empiricism  and  rule-of-thumb  which 

characterized  to  a  large  extent  the  manipulation  of  mate- 
rials and  equipment  in  the  production  of  wealth  were  in- 

vaded by  the  deliberate  application  of  the  scientific  method, 
hitherto  confined  largely  to  the  laboratory  and  designer. 
Since  then  standardization,  specialization  and  elimination 
of  waste — features  always  characteristic  of  American  in- 

dustry— have  gone  on  apace  and  have  been  extended  from 
the  material  things  of  industry  to  the  sphere  of  the  worker, 
in  health  and  disease,  in  safety  and  accident,  in  recreation 
and  education  and  in  all  of  his  economic  and  civic  rela- 

tions. Not  a  few  lessons  on  the  scale  of  industry  have 
been  learned  recently.  Large  scale  production  and  dis- 

tribution have  been  fully  recognized  as  not  only  economic- 
ally desirable  but  also  as  socially  imperative  for  a  nation 

of  110,000,000  steadily  raising  its  standards  of  living.  Ex- 
tensive concentration  of  material  resources  in  able  private 

hands  has  been  fully  justified  by  the  results  and;  whatever 
the  future  may  hold  of  controversy  as  to  the  division  of 
the  wealth  created,  American  labor  is  in  no  doubt  as  to 
the  indispensableness  of  the  ability  of  management  and  the 
necessity   for  continually   attracting  and   holding  it. 

Mere  bigness  of  individual  plants  is  now  under  question. 
It  is  felt  that  they  may  become  too  big  and  that  each  unit 
should  be  restricted  to  a  size  well  within  the  capacity  of 

*An  address  before  the  Industrial  Conference  of  the  New 
York   Bu.slness   Publishers  Association,   April   11.   1919. 

In  no  other  country  in  the  v)orld  is  industrial 

journalism  so  warmly  received  by  the  business 

i7iterests  as  in  America  and  the  policy  of  the 

"open  door"  in  this  respect  will  be  of  inestimable 
value  in  bringing  about  and  maintaining  the  con- 

dition of  understanding  and  cooperation  between 

employer  and  employee  that  is  to  constitute  one 

of  the  most  important  subjects  of  scientific 

research  in  the  next  decade.  Advantage  must 

be  taken  of  every  factor  that  will  tend  toward 

social  and  industrial  harmony;  misdirected 

energy  and  sentimental  incompetence  eliminated 

from  the  study  of  the  problem;  schools  estab- 

lished to  educate  the  foremen  and  minor  exec- 

utives coming  directly  in  contact  with  employees; 

and  every  effort  put  forth  to  est^ablish  the  rela- 

tions existing  between  the  two  principal  factors 

of  industry  upon  a  sound  and  democratic  ba^is. 

its  management  to  impress  itself  directly  upon  the  staff 
and  upon  the  individual  worker.  Some  of  our  largest  plant 
units  today,  though  wonderful  examples  of  engineering  skill 
and  organization,  are  doubtful  ventures  from  the  point  of 
view  of  successful  handling  of  the  human  factors.  Poor 
judgment  as  to  the  most  desirable  scale  of  operations  in 
some  of  our  war-industry  ventures  resulted  in  spreading 
out  supervising  ability  so  thin  as  to  cause  much  inefficiency. 
We  also  learned  while  passing  through  the  discipline  of 
war  times  that  the  mere  machinery  of  business  may  re- 

ceive from  the  enthusiastic  specialist  a  meticulous  attention 
out  of  all  proportion  to  the 
benefits  it  can  confer,  com- 

pared with  a  corresponding 
amount  of  effort  and  under- 

standing directed  toward  the 
handling  of  the  human  fac- 
tors. 

The  spread  of  theory  and 
practice  in  the  matter  of  ap- 

plying the  scientific  method  of 
accurate  observation,  verifica- 

tion, analysis  and  inference  to 
industrial  problems  has  been 
greatly  aided  by  our  trade 
journals.  Yet  the  mass  of  our 
plants  is  still  little  influenced, 
partly  owing  to  the  lack  of 
intelligent  participation  by 

owners  and  in  the  larger  de- 
gree to  the  fact  that  many 

promising  proposals  have 
been  presented  to  industry  by 
specialists  in  terms  which 

greatly  exceeded  the  intelli- 
gence of  those  who  must  ulti- 

mately carry  them  out.  Here 
we  have  demonstrated  again 
and  again  that  we  never 
really  know  anything  which 
we  cannot  do.  Now  in  the  af- 

termath of  the  war,  with  the  urgency  of  demand  tem- 
porarily removed,  with  many  consumers  on  the  fence,  cer- 

tain labor  problems  only  temporized  with  during  the  strife 
are  coming  up  for  settlement  and  many  questions  call  for 
answers. 

Shall  we  courageously  apply  the  scientific  method?  Shall 
we  view  them  in  the  light  of  the  truth,  the  whole  truth, 
and  nothing  but  the  truth  about  all  the  people  and  things 
concerned  in  industry?  Have  we  any  policy  in  the  prem- 

ises? Have  we  any  considered  program  to  meet  them? 
Can  industry  now  resume  its  normal  course?  Can  the 
"economic  urge,"  removed  in  so  many  cases  by  war  policy, 
be  imposed  once  more  upon  employer  and  employee  alike? 
Can  our  Government  be  now  content  to  regulate,  not  to 
control  or  operate  business?  Can  the  complicated  phe- 

nomena vaguely  termed  "labor  troubles"  be  taken  out  of 
politics?  Can  they  be  faced  and  solved  in  man-to-man 
fashion  in  each  of  our  plants?  And  can  the  scientific 
method  be  applied  to  men  and  human  instincts  in  industry 
as  successfully  as  it  has  been  to  things? 

To  all  of  these  questions  we  believe  the  answer  is  in  the 
affirmative.  Across  the  Atlantic  organization  of  labor  and 
of  capital  is  already  so  complete  and  is  represented  by  such 

high  intelligence  that  what  is  practically  an  industrial  par- 
liam.ent  has  been  sitting  for  weeks  in  London  and  has  just 
announced  unanimity  of  opinion  as  to  how  eleven  million 
of  workers  and  thousands  of  employers  shall  live  and  work 
together  hereafter.  It  is  a  great  event  v/ithout  the  slight- 

est implication  of  revolution  about  it  ai)d  is  worthy  of  the 
best  traditions  of  the  English  people.  Political  sanction 
cannot  be  much  delayed  with  such  a  clear  mandate  from 
all  classes  of  industrial  and  social  thought. 
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But  we  have  no  immediate  prospect  of  any  such  solution 

nor  have  we  any  such  situation  as  characterized  the  war- 

weary,  working  people  of  Great  Britain,  who  have  surren- 
dered for  several  years  hard-won  and  long-cherished  rights 

to  the  exigencies  of  the  great  conflict.  Our  industrial  un- 

rest, such  as  it  is — and  it  has  been  somewhat  exaggerated — 
requires  an  American  solution  which,  we  believe,  will  not 
come  from  the  White  House  or  any  state  house.  Forty- 

eight  sovereign  states  rightly  jealous  of  their  constitu- 
tional privileges  make  any  such  present  solution  as  that 

proposed  in  Great  Britain  impossible,  but  the  details  of 
that  solution  are  bound  to  modify  our  thought  on  social 
possibilities. 

Here  we  must  act  in  the  spirit  of  that  Chinese  proverb : 

"If  you  want  to  keep  the  town  clean,  let  every  man  sweep 
before  his  own  door."  It  was  this  spirit,  in  which  the 
Steel  Corporation  took  a  commendable  lead,  which  put 
safety  engineering  on  the  map  in  our  plants  and  socialized 
the  idea — not  statutes  and  inspectors;  and  it  is  the  same 
spirit  of  liberal  initiative  which  is  opening  the  way  for 
closer  relations  between  capital  and  labor;  relations  which 
must  necessarily  at  first  be  local  and  particular  to  each 
industry  and  plant  until  organized  labor  is  as  truly  rep- 

resentative as  it  is  abroad.  But  organized  to  amicable 
ends  these  relations  must  finally  be  and  they  will  always 
prove  most  satisfactory  where  the  highest  intelligence  is 
actively  representing  both. 

Better  Understanding  of  the  Worker 

Our  chief  gain  recently  in  management  has  been  a  better 
understanding  of  the  worker,  his  fears,  ambitions,  attitudes 
and  achievements.  Most  scientific  studies  of  industry  have 
dealt  essentially  with  purely  mechanical  elements,  the  em- 

ployees being  regarded  chiefly  as  so  many  hands  available 
at  all  times,  as  a  matter  of  course,  to  carry  out  the  will 
and  intention  of  the  inventor,  designer  and  business  plan- 

ner on  schemes  for  using  them  effectively;  schemes  some- 
times quite  meritorious  but  with  no  provision  for  obtaining 

the  consent  of  the  governed. 
About  these  schemes  the  workmen  were  expected  to  have 

no  opinions  at  all.  It  was  assumed  that  at  all  times  they 
would  respond  to  a  large  money  inducement  alone  and 
there  was  both  surprise  and  chagrin  when  opposition  was 
encountered  in  which  earnings  were  not  involved  in  any 
way,  and  even  where  no  open  resistance  was  offered  high 
earnings  were  not  always  accompanied  by  satisfaction  on 
the  part  of  the  worker.  Yet  economic  friction  is  to  be 
expected.  It  is  an  inevitable  factor  in  democratic  industry. 
Wherever  men  think,  they  will  differ  in  opinion  and  recon- 

cilement can  never  be  forced.  Vaguely  and  unsatisfac- 
torily termed  "labor  trouble,"  economic  friction  is  really 

the  growing  pains  of  industry  and  there  is  a  close  connec- 
tion between  it  and  the  inherent  tendencies  we  call  human 

nature. 
The  strongest  of  these  tendencies  is  curiosity  and  the 

outstanding  fact  that  the  industrialist  must  keep  con- 
stantly in  view  is  that  the  workman  instinctively  suspects 

everything  he  does  not  understand.  What  a  vast  number 
of  things  there  are  in  which  we  leave  him  to  find  an  in- 

competent or  prejudiced  tutor!  The  workman  wants  to 
know  why  things  happen,  how  they  happen,  how  his  work 
can  be  adjusted  to  his  circumstances,  how  these  circum- 

stances can  be  reconciled  with  the  claims  and  keenly  felt 
limitations  of  his  personality,  and  how  he  can,  with  least 
effort,  attain  the  results  he  aspires  to.  So  what  we  have 
to  concentrate  upon  in  the  near  future  is  not  the  extension 
of  mechanical  facilities — that  is  going  on  almost  auto- 

matically, forced  indeed  by  the  growing  needs  of  peoples. 
We  have  to  ask  ourselves.  Can  people  in  industry  be  edu- 

cated for  freedom  and  individual  self-expression?  Or,  are 
we  still  to  consider,  as  has  been  done,  that  huge  group 
enterprises  should  educate  for  and  aim  at  a  quite  docile 
organization  of  human  units?  The  answer  undoubtedly 
is  that  the  self-assertion  and  self-direction  increasingly 
vocal  and  operative  in  workers  make  the  latter  course  im- 

possible and  that  all  policies  leaning  in  that  direction  will 
be  barren  and  futile. 

If  we  fearlessly  take  the  open  road  we  will  find  that 
thinking  will  lead  the  workman  into  much  truth  at  present 
hidden  from  him.     He  takes  much  boldly  proclaimed  error 

on  trust.  He  has  no  chance  to  examine  it  competently  and 
the  truth  about  many  things  is  not  spoken  or  written  in 
language  he  can  understand.  Thought,  we  must  remember, 
requires  leisure;  it  needs  vitality  and  it  must  have  energy 
and  clear  social  purpose  in  view  and  be  pursued  as  a  habit 
and  through  method.  The  tired,  the  lazy,  the  indifferent, 
the  ignorant  work  people  cannot  or  will  not  organize  their 
thought.  Yet  in  a  true  existence  the  elements  of  plan  and 
will  and  intention  must  enter  in  and  modern  business 
changes  now  impending  and  involving  industrial  democracy 
are  simply  due  to  the  strong  conviction  that  a  place  must 
be  found  for  human  personality,  that  we  must  somehow, 

in  spite  of  large  scale  efforts,  come  back  to  "folks." 
To  put  it  in  a  single  phrase  the  desirable,  social  and 

economic  program  for  us  is  simply  this,  "to  make  goods 
plentiful  and  men  dear."  There  are  people  engaged  today 
in  stressing  one  or  the  other  of  these  things,  but  there  is 
no  satisfactory  economic  future  for  any  of  us  without  both. 
To  attain  it  we  must  embark  on  a  program  of  education 
distinct  from  and  supplementary  to  the  many  forms  of 
mutual  interest  now  in  action. 
We  now  know  that  human  engineering,  tackled  in  spots 

only,  such  as  safety,  welfare  and  employment,  has  been, 
as  a  whole,  neglected  in  industry  where  it  counts  most. 
We  have  discovered  that  human  conduct  tends  to  become 
more  intelligible  and  also  more  responsive  to  the  control 
necessary  in  industry,  the  more  we  view  it  in  the  light 
of  our  understanding  of  the  primary  motives  of  human 
action.  Not  all  of  our  failures  in  industrial  relations  have 
been  due  to  poor  handling  of  men,  but  wherever  they  have 
been,  we  have  found  an  unconscious  but  not  less  real  re- 

pression of  the  employee  and  his  aspirations.  If  these 
are  now  liberated  and  wisely  guided  there  is  no  telling 
what  we  may  accomplish. 

Motives  Misundbkstood 

We  also  find  misunderstanding  of  the  motives  of  em- 
ployees and  we  see  sentimental  incompetence  busy  dealing 

out  what  it  calls  social  justice  without  any  close  knowl- 
edge of  the  facts.  This  has  merely  confused  things.  Plans 

for  obtaining  the  fullest  democracy  in  industry  for  self- 
expression  and  self-determination  are  under  way,  but  these 
should  not  crystallize  in  programs  for  giving  the  work- 

man what  he  does  not  want  or  what  he  is  not  entitled  to. 
Backing  these  up  by  statute  or  administrative  order  set- 

tles nothing  in  the  end.  Only  through  enlightened  and 
energized  employers  and  their  foremen  in  industry  will 

a  permanent  advance  be  made.  The  foreman's  education 
has  been  sadly  neglected  and  yet  he  is  the  man,  and  the 
only  man  in  authority,  who  makes  contact  with  our  work- 

men through  a  half  of  their  waking  hours.  To  apply  the 
scientific  method  to  the  people  in  industry  as  well  as  to 
things  is  the  problem  of  the  third  decade  of  the  twentieth 
century — a  problem  of  wonderful  possibilities.  Not  only 
must  we  cultivate  more  intensively  in  every  plant  and  in- 

dustry the  modern  production  methods  now  highly  elab- 
orated, but  v/e  must  set  about  to  greatly  enlarge  the  in- 

telligence of  those  who  must  carry  out  these  methods, 
namely,  the  non-commissioned  officers  of  industry,  the 
foremen.  This  is  of  great  importance.  No  ideas  are  of 
much  lasting  benefit  in  any  plant  unless  they  are  well 
sold  to  the  foremen  and  only  a  mere  fraction  of  the  present- 
day  literature  on  how  to  analyze  and  handle  the  human 
factors  in  industry  is  intelligible  to  the  foreman  who  must 
do  this  work  in  detail.  Without  simplification  and  inter- 

pretation and  personal  contacts  these  men  who  were  se- 
lected essentially  for  technical  proficiency  will  never  be- 

come adepts  at  making  men  as  well  as  at  making  things 
and  we  may  be  certain  that  enlightenment  which  does  not 
reach  the  foreman  will  never  reach  the  workman. 
Begun  in  the  closing  months  of  the  war  courses  of 

instruction  for  foremen  and  heads  of  departments  now 
cover  several  thousand  men  grouped  together  chiefly  in 
numerous  private  corporation  classes.  This  instruction  is 
necessarily  different  from  that  offered  to  adolescents  or 
to  men  lacking  in  experience  in  industry.  The  classes 

embrace  men  from  25  to  65  years  of  age;  men  of  responsi- 
bility who  have  ceased  to  study  but  who  are  ready  to 

respond  to  texts  specially  prepared  for  them,  combined 
with  lectures  and  open  discussions  on  their  problems.     The 
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courses  are  on  the  Plattsburg  method,  covering  only  three 

months,  for  that  is  the  limit  of  efficient  attention  and  in- 
terest at  any  one  time  of  groups  of  this  character. 

Liberal,  forward-looking  ownership  and  management 
inviting  self-expression  and  self-determination  on  the  part 
of  the  labor  in  its  plants  is  everywhere  handicapped  to- 

day by  the  unenergized  and  unenlightened  foremen  and 
minor  executives  who  make  the  intimate  contacts  with  the 
workmen. 

Individual  organizations  sincerely  aiming  at  democracy 
in  their  industrial  relations  must  insure  that  their  fore- 

men are  instructed  and  willing  cooperators,  and  the  par- 
ticular technical  competence  for  which  they  were  origin- 

ally selected  is  no  guarantee  of  this.  The  number  of 
things  which  are  simply  taken  for  granted  about  the  man 
once  he  is  ranked  as  a  foreman  is  surprising,  particularly 
in  relation  to  knowledge  and  analysis  of  himself  and  of 
the  human  factors  in  his  daily  work. 

In  this  latest  and  far-reaching  movement  in  industrial 
hanagement  to  raise  the  standard  of  executive  intelli- 

gence and  sympathy  it  is  the  uniform  experience  that  no 
foreman  or  assistant  is  too  young  or  too  old  to  benefit 
greatly  from  a  renewed  intellectual  interest  in  his  task 
and  in  the  people  he  has  to  handle,  and  it  is  found  that 
the  essential  elements  of  the  educational  and  inspirational 
program  necessary  are  equally  applicable  to  men  in  re- 

sponsibility in  every  kind  of  industry. 
Sending  the  foreman  back  to  school  at  the  expense  of 

the  employer  is  a  new  idea  to  most  owners,  who  have  been 
willing  to  spend  money  on  many  other  things  much  less 

worth  while.  But  if  that  school  is  held  in  the  employer's  own 
plant,  aims  at  a  definite  objective  and  makes  a  family 
party  of  the  occasion,  it  is  found  to  be  a  most  fruitful 
source   of   enlightenment   and   enhanced   good   will.      Such 

a  meeting  has  nothing  in  it  of  a  business  gathering  with 
a  sense  that  the  executives  are  being  worked  over  time. 
It  is  taken  up  with  consideration  of  self-analysis,  team 
work,  organization,  plants  and  their  requirement,  the  rec- 

ords of  industry,  and  the  management,  direction  and  con- 
trol of  the  working  force  as  an  efficient  team.  On  all  of 

these  we  find  the  foremen  in  industry  of  every  kind  eager 
for  information  and  participating  willingly  in  the  dis- 
cussions. 

The  art  of  management  and  supervision  has  been  well 
worked  out  to  date,  so  far  as  the  chief  executives  are 
concerned,  and  it  calls  for  an  ever  increasing  and  high 
order  of  ability.  It  has  sometimes  been  inclined  to  be- 

little the  foreman  and  at  other  times  to  ignore  him.  Yet 
we  have  a  fair  supply  of  good  managers  today  and  are 
calling  loudly  not  for  them  or  for  advisory  engineers  but 
for  competent  foremen,  not  merely  to  criticise,  but  to 

supervise  successfully  and  to  "deliver  the  goods"  with  the 
only  kind  of  help  now  available,  at  a  cost  that  makes  good 
business  and  with  due  regard  to  the  aspirations  and  in- 

terests of  labor. 

It  is  to  discover  this  man  in  each  plant,  to  develop  him 
where  known,  to  create  an  interest  in  his  job  and  to  re- 

tain that  isterest,  both  in  it  and  in  his  employees,  that 
this  educational  movement  has  been  specially  prepared 
and  offered  as  something  new  and  necessary  at  this  epoch 
in  our  industrial  history. 

This  teaching  which  the  Business  Training  Corporation 
of  New  York  has  instituted  for  all  kinds  of  plant  execu- 

tives under  the  supervision  of  experienced  managers,  is 
an  absolutely  necessary  preliminary  to  success  in  the  in- 

troduction of  industrial  democracy,  which  depends  as 
much  upon  atmosphere  and  education  as  upon  conferences 
and  rules  of  procedure. 

Worms  and  Worm  Gears' By  G.  W.  CARLSON 
Timken-Detroit  Axle  Co. 

The  author  of  this  article  tells  of  the  application 

of  worms  and  worm  gears  to  automotive  con- 
struction. The  two  forms  of  worms — the  straAght 

and  the  hour-glass  form — are  disotissed  and  the 
points  of  each  are  touched  upon.  The  application 
of  this  form  of  gearing  is  also  suggested  for 
other  purposes  than  automotive  drives. 

THOUGH  the  principle  of  worm  gearing  has  been 
known  for  centuries,  it  is  not  until  recent  times 

that  it  has  been  employed  as  a  form  of  power 
transmission  in  the  full  sense  of  the  word.  It  was 

confined  to  such  uses  that  called  for  a  great  reduction 

of  motion  rather  than  transmission  of  power,  and  even 

until  late  years  it  was  not  resorted  to  except  for  elec- 
tric elevators,  winches,  etc.  It  was  commonly  assumed 

that  it  should  be  of  high  reduction  and  irreversible. 

The  efficiency  was  of  necessity  extremely  low — often  less 
than  40  per  cent. — and  therefore  not  an  economic  power 
transmission.  The  developments  later  toW&rd  the  in- 

volute form  of  tooth,  and  lower  reductions  propor- 
tionate to  the  pitch  and  centers,  have  brought  the 

worm  gear  to  a  state  of  mechanical  efficiency  where 

it  competes  successfully  with  the  spur  and  bevel  gear. 

It  is  not  the  writer's  intention,  however,  to  recount 
the  ancient  and  modern  history  of  the  worm  gear,  nor 
try  to  encompass  the  subject  as  related  to  its  many 

'  Presented  at   annual  convention  of  American  Gear  Manufac- turers Association,  Cleveland,  Ohio,  April  15,  1919. 

and  varied  forms  and  uses,  but  rather  to,  so  far  as  is 

consistent,  keep  within  the  confines  of  his  past  experi- 
ence with  this  form  of  power  transmission.  This  in- 

volves, therefore,  that  particular  application  of  the 
worm  gear  which  has,  perhaps,  more  than  any  other 
agency,  contributed  toward  its  popularity  and  rapid 
development  in  recent  years,  namely,  worm-gear  axles. 
There  is  no  one  who  can  but  acknowledge  the  success 
of  the  worm  gear  in  this  field.  Its  use  here  has  become 
almost  a  necessity  and,  though  the  widely  accepted 
supposition  of  its  inefficiency  brought  on  a  siege  of 
skepticism  and  criticism,  it  is  today  firmly  established 
as  a  final  drive  for  motor  trucks. 

It  is  true,  that  among  axle  builders  at  least,  the 

worm  gear — before  the  development  of  helical  bevels — 
began  to  be  recognized  as  the  eventual  successor  to  the 
bevel  gear  in  passenger  cars.  This  was  mainly  because 
of  the  difficulty  encountered  in  producing  gears  that 
would  pass  the  silence  test.  As  the  truck  operator,  and 
everyone  in  general  connected  with  trucks,  began  to  lose 
patience  because  of  the  everlasting  noise  of  the  chains, 
and  the  nuisance  of  frequent  replacements,  so  did  the 

passenger-car  buyers  begin  to  demand  quieter  gears  in 
their  cars.  Many  car  builders  had  already  installed 
worm  gears,  or  contemplated  so  doing,  when  the  helical 
bevels  were  introduced.  These  have  since  that  time,  at 
least  in  the  United  States,  had  a  clear  field  except  in 
the  case  of  passenger  electrics.  It  seems,  therefore, 
reasonable  to  assume  that,  but  for  the  introduction  of 
the  helical  bevels,  the  worm  gear  would  today  enjoy  a 

considerable  popularity  as  a  passenger-car  unit.     The 

\ 
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low-gear  reductions,  then  in  use,  for  the  time  being  at 

least,  eliminated  the  worm  gear  as  a  competitor  in  this 

field.  It  is  a  question  in  the  writer's  mind,  however, whether  in  this  connection  it  will  not  again  attract  the 
attention  of  the  automobile  designer.  The  present 

tendency  is  decidedly  toward  higher-speed  engines.  The 
ratios  are  consequently  increasing  and  with  the  present 
state  of  bevel-gear  development,  the  limit  in  reduction 

requirements  available  in  them  is  rapidly  being  ap- 
proached. The  change  to  smaller  pitches  is  out  of  the 

question  in  face  of  the  incessant  cry  for  more  pov/er 
and  more  road  clearance,  and  there  does  not  seem  to 
be  any  design  yet  in  sight  radical  enough  to  permit 
of  lighter-weight  cars  proportionally  to  the  power.  The 
above  statements  are  made,  leaving  out  of  consideration 

such  experiments  as  have  been  tried  with  high-ratio 
gears  and  coarse  pitches,  and  which  ostensibly  meet 

the  requirements,  but,  to  the  writer's  knowledge,  they 
have  not  yet  reached  a  point  where  success  or  failure 
is  assured. 

As  in  any  form  of  gearing,  the  worm  gear  in  its 
present  state  undoubtedly  leaves  a  great  deal  to  be 
desired  and  ample  room  for  further  development.  The 
high  mechanical  efficiency  and  the  smooth  and  silent 
running  are  attributes  of  it  which  should  form  an 

encoui'aging.  basis  for  such  development  and  research. 

Two  Types  of  Worm  Gears 

Fundamentally,  there  are  but  two  types  of  worm 
and  gear,  though  the  principle  involves  a  multitude  of 
variations  of  minor  detail.  They  are  the  straight  or 
parallel  and  the  hour-glass  or,  as  it  is  commonly  called, 
the  Hindley.  The  relative  merits  of  these  two  types 
have  been  the  subject  of  many  discussions.  The  parallel 

type  is  the  oldest  in  practice,  though  the  hour-glass 
type  appears  to  have  been  the  first  introduced  in  motor 
vehicles.  The  former  is  today  the  one  most  used,  never- 

theless, in  automotive-power  transmission. 
The  straight,  or  parallel,  type  of  worm  is  by  far 

the  easier  of  the  two  to  produce,  which  fact  has  perhaps 
been  indirectly  the  reason  for  its  comparatively  wide 
use,  and  made  it  the  object  of  much  study  and  many 
improvements  in  method  of  manufacture  and  mounting. 
It  eliminates  at  least  one  adjustment  which  is  now 
inseparable  from  the  hour-glass  type  where  there  is 
wear  on  the  worm  thrust  bearing.  As  this  wear  takes 
place  the  worm  will  travel  in  a  fore-and-aft  direction, 
in  which  case  the  hour-glass  worai  will  eventually  de- 

stroy itself,  or  if  it  is  originally  incorrectly  aligned 
fore  and  aft.  Assuming  the  merits  of  the  two  being 
equal,  accuracy  possible  in  manufacture  is  decidedly  in 
favor  of  the  parallel  worm,  particularly  due  to  the  fact 
that  it  can  be  ground  after  hardening.  This  is  im- 

portant, as  distortion  is  attendant  to  any  complicated 
form  like  a  worm  in  hardening,  and  cannot  be  easily 
corrected  by  buffing.  In  fact,  it  is  more  the  rule  than 
the  exception  that  where  much  buffing  is  required  the 
irregularities  in  the  worm  threads  are  accentuated  and 
the  threads  will  vary  in  thickness.  This  will  destroy 
smoothness  of  action,  produce  a  hammering  on  the  gear, 
and  often  cause  considerable  noise.  An  irregular  sur- 

face of  the  threads  will  also  cause  the  teeth  of  the  gear 
to  pit,  and  frequently  this  may  be  so  great  as  to  ruin 
the  gear  sometimes  before  it  has  had  a  chance  to 

properly  "wear  in.". 
The  principal  aim  in  the  modern  worm  gear  is  to 

reduce  the  rubbing  action  to  a  minimum  and  to  increase 

the  rolling  action  to  a  maximum;  in  other  words,  the 
main  consideration  in  bevel  or  spur-gear  design.  \ 

It  is  a  common  error  to  assume  that  in  all  worm 
gears  the  tooth  action  is  mostly  a  rubbing  action.  It 
is  a  combination  of  rolling  and  rubbing.  Recent  de- 

velopments in  the  parallel  type  have  been  productive 
of  remarkable  results  in  this  direction.  The  actual 
rubbing  velocity  has  been  reduced  to  so  much  below 
that  usually  calculated  that  the  motion  is  transmitted 
by  a  rolling  action  far  in  excess  of  the  rubbing  action. 

The  Worm  Gear  Has  Its  Limitations 

The  worm  gear,  like  the  bevel,  so  far  as  concerns 
current  axle  design,  has  its  limitations  as  regards  re- 

duction. Though  an  excessively  high  ratio  may  be 
employed,  the  efficiency  is  reduced  proportionately,  due 
to  the  decreased  lead  angle,  assuming,  of  course,  that  the 
center  distance  is  constant.  If  the  centers  may  be 
increased  so  that  the  lead  angle  remains  constant,  then 
the  efficiency  will  not  be  appreciably  affected.  It  de- 

creases rapidly  when  the  lead  angle  is  less  than  twenty 
degrees ;  in  other  words,  at  the  point  where  the  rubbing 
action  begins  to  rapidly  increase  proportionately  to 
the  rolling  action.  Developments  have  demonstrated 
that  in  order  to  maintain  in  all  reduction  a  maximum 
efficiency,  the  lead  angle  must  remain  within  a  given 
limit.  A  considerable  change  in  ratio,  therefore,  makes 
a  corresponding  change  in  centers  or  pitch  necessar>% 
which  latter  conditions  would  seem  a  check  to  the  capac- 

ity due  to  tooth  stresses  set  up  by  the  use  of  a 
necessarily  smaller  pitch.  In  axle  requirements,  how- 

ever, the  reductions  come  so  well  within  these  limita- 
tions that  for  all  purposes  the  efficiency  may  be  assumed 

as  constant. 

The  Efficiency  of  a  Worm  Gear 

Many  arguments  have  been  advanced  against  the 
use  of  worm  gears  in  axles  from  a  standpoint  of  coast- 

ing qualities  of  the  car.  In  speaking  of  the  efficiency 
of  a  worm  gear  it  is  usually  assumed  that  the  power 
is  delivered  through  the  worm  into  the  gear.  It  is 
true  that  where  these  conditions  are  reversed,  as  in 
coasting,  the  efficiency  would  be  lower  for  the  same 
power  applied  and  where  the  lead  angle  is  less  than 
45  deg.,  in  which  case  the  efficiency  is  the  same.  It 
will  be  seen,  therefore,  that  because  of  this  fact,  the 
greater  the  rolling  action  of  the  tooth  the  less  the  effect 
will  be  on  the  efficiency  when  the  power  i»  reversed.  It 
must  be  borne  in  mind,  at  the  same  time,  that  the  lead 
angles  in  axle  gears  come  fairly  within  the  range  where 
the  reversing  action  has  little  effect  upon  the  efficiency, 
also  that  in  coasting  the  resistance  of  the  worm  is  lim- 

ited to  that  of  turning  the  transmission  gears,  e.xcept 

when  it  is  desired  to  use  the  engine  as  a  brake,  in  — - 
which  case  the  reduced  efficiency  is  an  added  advantage.   ▼ 

In  the  gear  adopted  for  axles,  such  as  the  David- 

Brown  type,  the  allowable  variation  in  pitch  for  con- 
stant load  is  considerable  because  of  the  tooth  form 

peculiar  to  it.  It  is  such  that  the  load  produces  very 
little  stress.  A  line  drawn  from  the  pitch  line  and  at 
right  angles  to  the  pressure  angle  and  through  the 
tooth,  will  pass  by  the  base  of  the  tooth  at  the  opposite 
face.  It  is  obvious  that  under  these  conditions  the  tooth 
will  not  easily  break,  which  experience  has  proved,  and 
even  a  foreign  object  passing  through  the  gear  will 
not  strip   a  tooth  but  rather  break  the  gear   in  two. 

The  same  obtains  also  in  cases  of  overload.  When  the 

tooth  pressures  are  too  high  the  gear  teeth  will  not. 
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as  a  rule,  strip  though  the  life  of  the  gear  will  be 
reduced  in  proportion  to  the  overload.  The  writer 
has  personally  observed  cases  where  the  worm  and 
gear  had  been  mismated,  that  is,  a  worm  intended  for 
one  ratio  and  a  gear  for  another,  one  of  which  had 
been  in  service  approximately  six  months  before  the 
error  was  discovered.  This  remarkable  showing  was 
undoubtedly  due  to  the  grade  of  material  in  the  gear. 
The  teeth  had  actually  assumed  a  contour  conforming 
to  the  worm  thread  for  the  actual  working  depth,  which 
was  slightly  in  excess  of  i  in.  The  lead  angles  differed 
originally  by  ap- 

proximately two  degrees, 
but  at  the  time  the  gear 
was  examined  the  teeth 
had  assumed  the  same 
lead  angle  as  that  of  the 
worm,  at  the  contact  be- 

tween them.  The  material 
commonly  used  in  axle 
worm  gears  is  a  bronze 
generally  89  per  cent, 
copper  and  11  per  cent, 
tin.  This  combination 

seems  to  give  the  best  all- 
around  result  in  that  it 
presents  a  contact  surface 
of  great  durability  and  a 
low  coefficient  of  friction. 
The  castings  are  chilled 
around  the  outside  face. 
The  hardness  of  the 
chilled  portions  is  usually 
maintained  at  about  90 
to  100  Brinell.  The  chill- 

ing has  a  number  of 
advantages.  It  has  a  refin- 

ing effect  on  the  grain  of 
the  metal  and  prevents 
segregation  of  the  tin 
from  the  copper,  which 
is  often  the  case  in  sand- 
cast  gears.  It  also  pro- 

duces   a    much    cleaner 
casting,  which,  because  of  the  absence  of  sand  pockets, 
greatly  adds  to  the  life  of  the  machining  tools  and 
makes  it  generally  a  much  better  machining  proposition. 
It  has  been  found  practicable  in  not  a  few  cases  to 
dispense  with  the  operation  of  rough  bobbing  without 
in  any  way  affecting  the  quality  of  the  finished  gear  or 
decreasing  production.  There  have  been  endless  experi- 

ments made  with  other  materials,  but  to  date  there  does 
not  seem  to  have  been  any  generally  accepted  as  having 
proved  suitable  to  every  form  of  duty,  though  in  indi- 

vidual cases  and  under  limited  conditions  some  have 
proved  satisfactory. 

The  strength  of  a  modern  axle  worm  gear,  as  has 
been  stated  before,  is  because  of  the  tooth  contour, 
more  limited  by  the  tooth  backing  than  by  the  strength 
of  the  teeth  proper.  The  current  method  in  axles  is  to 
bolt  the  gear  to  the  differential.  It  has  often  resulted 
in  the  gear  breaking — actually  pulling  apart  between 
the  bolts.  To  prewnt  this,  it  has  been  necessary  to 
make  the  gear  extremely  heavy,  thereby  incurring  a 
considerable  expense.  An  old  design  v/hereby  the  gear 
is  made  to  mount  on  the  differential  and  held  by  a 
number  of  .small  serrations,  has  been  made  use  of  with 
marked  success.    The  improvement  of  this  over  the  pres- 

ent method  lies  in  the  fact  that  the  resistance  to  the 
rotating  tendency  of  the  gear  is  taken  directly  under 
the  point  of  application  of  the  load  or,  progressively, 
under  each  tooth  at  the  moment  of  load  application,  ft 
will  be  seen  that  since  the  metal,  where  this  construc- 

tion is  used,  cannot,  except  through  inaccuracies  of 
machining,  be  stressed  beyond  the  load-carrying  tooth, 
the  gear  itself  may  be  made  considerably  lighter,  there- 

by effecting  a  material  saving  of  expensive  bronze. 
An  effort  toward  attaining  this  end,  but  by  a  different 

method,  is  made  by  a  well-known  tractor  manufacturejr. 
In  this  instance,  the  teeth 
are  cast  in  tb*?  gear, 
allowing  only  a  slight 
amount  of  metal  for 
machining.  The  worm  is 
usually  made  of  an  alloy 
steel  carbonized  and  hard- 

ened to  a  scleroscope  read- 
ing of  80  to  90.  though 

a  good  polish  on  the 
threads  is  desirable,  it 
seems  more  essential  to 
have  an  accurate  contour 
of  the  wearing  surfaces. 
As  previously  stated,  a 
high  polish  can  often  be 
procured  only  at  the  ex- 

pense of  accuracy.  It  is 
therefore  sometimes  the 

practice  to  grind  the 
threads  twice.  The  first 

grinding  is  made  for  the 
purpose  of  removing  the 
irregularities  due  to  the 
hardening.  The  second 
grinding  is  made  for  the 
purpose  of  producing  a 
smooth  surface  in  order 
to  reduce  the  polishing 

process  to  a  minimum. 
This  has  an  added  ad- 

vantage, inasmuch  as  it 
prevents  the  operator 

from  taking  off  too  much  stock  at  one  grinding  which 
has  a  tendency  to  produce  minute  surface  cracks. 

The  life  of  a  worm  gear  embodying  the  characteristics 
as  outlined  is  truly  remarkable.  This  does  not  mean 
wearing  out  from  any  cause  (because  many  gears  have 
been  ruined  for  lack  of  lubricant  and  other  misuses) ,  but 
for  any  defect  inherent  in  the  type  or  principle. 

The  efficiency  of  a  worm  gear  is  theoretically  very  high 
when  properly  designed.  Among  the  great  number  of 
variables  upon  which  the  efficiency  depends,  the  lead 
angle  is  the  most  important.  Contrary  to  statements 
sometimes  made,  the  small  diameter  worm  gives  the  best 
results  even  though  the  angle  may  be  great.  The  only 

feature  militating  against  it  is  the  question  of  deflec- 
tion under  load.  A  number  of  cases  have  been  observed 

where  the  worm,  however,  has  been  subjected  to  a 
calculated  deflection  of  0.002  in.  to  0.003  in.  under  con- 

tinuous service  without  any  apparent  injuries  resulting. 
The  fact  that  we  have  achieved  so  much  and  still  know 

so  little  about  this  form  of  gearing  should  make  it 
a  doubly  interesting  field  for  exploration.  It  is  not  any 
longer  a  transmission  of  motion  to  be  used,  but  an  actual, 
highly  efficient,  and  silent  power  transmission,  taking 
its  place  beside  the  spur  and  the  bevel. 
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Paying"  for  Victory 

9 

THIS  week  ushers  in  the  launching  of  the  Victory 

Loan — not  a  Liberty  Loan  this  time  but  something 
far  better.  It  is  an  announcement,  a  reminder  and  an 

appeal  to  our  readers  to  live  up  to  their  responsibilities. 

We  are  mailing  with  this  issue  a  colored  supplement 

typifying  the  Goddess  of  Liberty  appealing  to  each  one 

of  us  from  the  grave-dotted  fields  of  Flanders. 

D      D      D 

Hundreds  of  thousands  of  men  have  died  in  order 

that  we  might  live  to  see  victory  come  to  pass.  They 
have  esteemed  it  a  privilege  to  be  able  to  die  for  this 

victory.  The  little  part  that  we  are  asked  to  do  is  to 

pay  the  money  cost  of  victory.  They  have  paid  the 
blood  cost. 

nan 

Knowing  this,  can  anyone  who  has  a  heart  or  a 
mind  or  a  soul  fail  to  take  up  his  little  share  of 
this  burden? 
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SHOP  EQUIPMENT  NEWS 

Landis  Self-Contained  Crankshaft 
Grinding  Machine 

The  Landis  Tool  Co.,  Waynesboro,  Penn.,  has  just 
placed  on  the  market  the  new  type  of  self-contained 
crankshaft  grinding  machine  shown  in  the  illustration 
which  is  built  for  accurate  crankpin  grinding  on  air- 

plane, automobile  and  other  gas-engine  crankshafts.  No 
offset    centers    are   required,    the    work   being   held    in 

LAXDIS    CRANKSHAFT   GRINDING    MACHINE 

adjustable  holders  located  at  both  ends.  The  work  is 
driven  from  both  ends,  the  two  crankheads  being  geared 
together  while  the  different  throws  are  obtained  by 
means  of  a  sliding  adjustment  of  the  crank  carrying 
fixtures  which  are  mounted  on  the  ends  of  the  crankhead 
spindles.  This  adjustment  is  of  the  micrometer  tjTJe 
and  is  operated  by  a  screw  having  a  graduated  dial. 
For  multiple-throw  crankshafts  in  which  two  or  more 
pins  must  be  ground  in  exact  relation  with  one  another, 
one  of  the  carrying  fixtures  is  provided  with  a  gaging 
block,  made  to  suit  the  throw-angles  of  the  crankshaft. 

If  desired,  the  crank-carrying  fixtures  can  be  equipped 
with  a  swiveHng  index,  instead  of  the  standard  gaging 
block,  this  swivel  being  graduated  to  give  all  of  the 
regular  throw-angles.  Also  if  desired,  fixed  throw-heads 
can  be  furnished  instead  of  the  adjustable  heads  for 
use  in  the  manufacture  of  a  large  number  of  crankshafts 
of  the  same  throw.  Alignment  of  the  crank-carrying 
fixtures  is  secured  by  the  adjustment  of  two  screws 
carried  in  the  hub  of  the  bevel  gear,  mounted  on  the 

spindle  in  each  head.  A  second 
function  of  these  screws  be- 

ing to  hold  the  gear  in  posi- 
tive relation  to  the  shaft,  this 

construction  takes  the  place 
of  the  key  customarily  used. 
These  screws  are  accessible 
when  the  crankhead  covers 

are  removed.  A  special  fea- 
ture of  the  machine  is  the 

method  of  mounting  the 
counterweights  which  are 
fastened  to  each  side  of  the 

spindle  gear  between  the 
spindle  bearings.  It  is  claimed 
that  this  construction  reduces 
the  overhang  of  the  spindle 
to  a  minimum  and  places  the 
counterweights  for  the  work 
in  such  a  position  that  they 
will  not  influence  the  end  of 
the  spindle  The  crankhead 
spindles  are  large  in  diameter 
and  are  provided  with  long 

phosphor-bronze  bearings 
which  are  adjustable  for  wear.  The  spindle  gear  is 
mounted  on  a  tapered  portion  of  the  spindle  between 
the  spindle  bearings,  this  arrangement  permitting  the 
mounting  of  the  work-carrying  fixtures  directly  on 
the  end  of  the  spindle  and  close  to  the  bearing.  The 
main  drive  shaft  operates  the  crankheads  through  a 
steel  sleeve  carried  in  each  head,  this  sleeve  carrying 
the  gear  that  meshes  with  the  large  spindle  gear. 
The  driving  shaft  and  the  sleeves  are  fitted  to- 

gether with  taper  keys,  these  being  loosened  by  a  screw- 
adjustment  when  it  is  desired  to  slide  the  heads  along 
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the  shaft  to  adjust  for  different  lengths  of  work.  After 
adjustment  the  keys  are  again  tightened  by  the  screw 
adjustment  to  prevent  any  possibility  of  play  between 
the  shaft  and  the  sleeve.  These  taper  keys  can  also 
be  used  for  securing  a  fine  adjustment  on  aligning  the 
two  crankheads. 

The  driving  sleeve  is  mounted  in  bronze  bearings, 
one  at  each  end  of  the  sleeve  and  the  driving  gear  is 
mounted  on  a  taper  between  the  two.  The  gear  is  held 
on  the  taper  by  a  nut  on  the  sleeve,  the  gear  being 
fitted  like  the  spindle  gears  with  adjusting  screws  in- 

stead of  a  key  for  the  positive  location  of  the  gear 
on  the  driving  sleeve.  The  gears  in  the  crankheads 
lun  in  an  oil  bath  to  insure  proper  lubrication. 

The  work  table  swivels  for  grinding  tapers  and  the 
changes  of  work  speed  are  made  by  shifting  a  belt 
on  cone  pulleys  by  the  movement  of  a  single  lever. 
The  wheel  head  is  mounted  to  slide  on  V-  and  flat-ways, 
the  spindle  being  made  of  special  steel,  running  in  bronze 
bearings  adjustable  for  wear.  The  driving  belt  is 
kept  under  uniform  tension  by  an  automatic  tightener 
which  also  serves  to  take  up  the  stretch  of  the  belt. 
The  feed  of  the  wheel  to  the  work  is  either  by  hand  or 
automatic,  it  being  possible  to  set  the  automatic  feed 
to  reduce  the  diameter  of  the  work  from  0.00025  in. 
tc  0.007  in.  at  each  reversal  of  the  wheel  carriage.  This 
automatic  feed  is  only  furnished  when  specified,  hand- 
feed  being  regular  equipment.  A  spacing-bar  arrange- 

ment for  locating  the  wheel  to  suit  the  various  crankpin 
locations  can  be  supplied  if  desired.  This  device  is  a 
great  time  saver  when  large  quantities  of  duplicate 
shafts  are  to  be  ground,  and  where  there  are  several 
types  of  crankshaft  to  be  handled,  the  machine  can  be 
equipped  with  spacing  bars  to  suit  each  type  as  the 
bars  may  be  changed  quickly  to  suit  the  work  in  hand. 

A  lever  is  provided  for  connecting  and  disconnecting 
the  carriage  traverse  and  when  the  spacing-bar  arrange- 

ment is  included,  this  lever  has  the  additional  function 
of  engaging  the  plunger  in  the  spacing-bar  slots.  A 
device  is  also  incorporated  that  prevents  the  spacing 
bar  and  power-wheel  traverse  to  be  engaged  at  the 
same  time.  Whether  or  not  equipped  with  a  spacing 

bar,  the  machine  is  provided  with  a  safety  device  for" 
preventing  the  power  traverse  being  suddenly  thrown 
in,  thus  causing  the  side  of  the  wheel  to  ram  into  the 
crankweb. 

Wheel-truing  fixtures  are  regularly  furnished  and 
are  used  for  truing  either  the  face  or  the  sides  of  the 
wheel.  A  radius  wheel-truing  fixture,  suited  for  truing 
the  face  of  the  wheel  and  also  for  forming  the  corners 
to  an  exact  radius  for  grinding  fillets  up  to  i-in.  radius 
can  also  be  provided  on  special  order. 

Rests  support  the  work  at  two  points;  in  front  and 
beneath,  these  being  independently  adjustable.  The 
support  adjusting  screws  have  stops  which  can  be  set 
to  limit  the  movement  of  the  rest  jaws. 

The  lubricant  pump  is  of  the  centrifugal  type,  so 
arranged  that  the  lubricant  does  not  come  in  contact 
with  the  bearings.  The  rotor  of  the  pump  is  immersed 
at  all  times  and  no  priming  is  necessary. 

Syracuse  Precision  Centering  Gage 
The  precision  centering  gage  illustrated  is  the  prod- 

uct of  the  Syracuse  Sander  Manufacturing  Co.,  Inc., 
Syracuse,  N.  Y.,  and  is  intended  for  the  use  of  pattern- 

makers in  locating  centers  and  lines  on  plain  or  irregu- 
lar surfaces,  opposite  the  centers  and  lines  obtained 

when  work  is  laid  out  as  on  the  cope  or  parting  of 
pattern.  In  use,  a  centering  point  is  pressed  into  the 
center  on  the  pattern  which  is  then  placed  on  the  base. 
This  centering  point  fits  in  a  hole  in  the  base  and  the 
scribe  in  the  arm  is  in  alignment  with  the  center  of 

PRECISION    CENTERING    GAG'E    FOR    PATTERN    WORK 

Over-an  height,  16  in. ;  weight.  7  lb. ;  vertical  capacity.  12  in. ; 
distance  from  center  hole  in  ba.se  to  column,  6  in. ;  centering points  furnished,  6. 

this  hole,  so  that  when  the  arm  is  lowered  a  center  is 
marked  on  the  upper  side  of  the  pattern  directly  oppo- 

site the  one  on  the  lower  side,  this  method  being  said 
to  obtain  accuracy  and  great  saving  of  time.  By  plac- 

ing the  scribe  horizontally  in  the  arm  the  device  may 
also  be  used  as  a  surface  gage  on  small  patterns. 

Detroit  Offset  Boring  Head 
Thg  accompanying  illustration  shows  the  Detroit  offset 

boripg  head.  The  body  of  the  chuck  is  made  from  solid 
sted  4  in.  in  diameter  and  2 J  in.  long.  The  over-all 
length  of  the  tool  is  3i  in.  The  toolholder  is  made  from 
20-  to  30-point  carbon  steel,  carbonized  and  hardened 
with  the  bearing  surface  all  carefully  ground.  The  lead- 
screw  nut  is  machine  steel,  pressed  and  pinned  in  place, 
and  then  tapped  true  with  the  ways  of  the  toolholder. 
The  lead  screw  is  j\  in.  in  diameter  and  threaded  20 
threads  per  inch,  and  graduated  on  the  head  end  to  show 
a  movement  of  0.001  in.  The  head  of  the  screw  has  a 

-fij.  in.  square  broached  hole  for  the  wrench.  The  tool- 
holder  has  a  l-in.  hole  with  90-degree  angle  V.  This 
holder  will  hold  any  round  stock  from  ̂ %  in.  to  ?  in., 
and  square  or  hexagon  stock  from  i  in.  to  A  in.  Clamp- 

ing of  the  tool  is  obtained  by  means  of  ?  in. — 16  x  1  in. 
tool-steel  setscrews.     The  gib  is  carefully  machined  and 
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fitted  and  is  held  in  place  by  means  of  two  i  in.  —  20 
fillister-head  screws.  The  locking  screw  is  of  machine 
steel,  cyanided.  The  slide  has  a  travel  of  a  little  over 
2  in.,  enabling  the  operator  to  bore  any  size  hole  up  to 
4  in.  Parts  are  machined  in  jigs  to  insure  interchange- 
ability  of  the  parts.  The  head  is  primarily  designed  for 
use  on  a  milling  machine  but  it  can  be  used  to  advantage 
on  almost  any  kind  of  a  screw  machine,  lathe,  or  drilling 
machine.  The  back  of  the  body  is  bored  to  fit  a  No.  4 
Morse  taper  shank.  This  tool  is  made  by  the  Detroit 
Pattern  Works,  and  distributed  by  the  Great  Lakes  Sales 
Co.,  924  Dime  Bank  Building,  Detroit,  Mich. 

Matsoii  Gear  Pumps 
The  Matson  Machine  Co.,  2  Beacon  St.,  Concord, 

N.  H.,  has  recently  added  two  new  types  of  pumps  to 
its  previous  line.  Fig.  1  shows  the  style  X  pump  which 
is  a  one-way  machine  built  for  i-  or  3-in.  pipe.  It 
is  intended  for  use  on  machines  that  run  reversed  part 
of  the  time  and  is  equipped  with  valves  that  cause  the 
liquid  to  flow  in  one  direction  regardless  of  the  diree- 

2, 

tion  in  which  the  machine  is  running.  The  pump  is 
complete  in  itself  and  needs  no  check  valve  if  placed 
within  3  ft.  of  the  level  of  the  liquid  being  pumped. 

Fig.  2  shows  the  style  Y  pump,  which  is  of  the  same 
construction  as  the  style  X,  except  that  it  has  an  ad- 

justable base  that  can  be  set  to  suit  any  angle,  this 
construction  allowing  the  base  to  be  fastened  to  a  sur- 

face at  any  angle  and  still  have  the  body  of  the  pump 

upright.  The  pump  is  built  in  I-  and  5-in.  pipe  sizes, 
and  the  holes  in  the  base  can  be  placed  according  to 
the  requirements  of  customers. 

Cornell  Dial  Test  Indicator 
The  dial  test  indicator  illustrated  is  being  manufac- 

tured by  the  Cornell  Tool  Co.,  Detroit,  Mich.,  and 
marketed  by  the  F.  Conley  Co.,  502  Book  Building, 
Detroit,  Mich.     The  instrument  is  made  in  two  sizes. 

•IGH.   1    AND   2.     MATSON'  STYLE  X  AND  Y   PUMPS 

CORNELL  DIAL  TEST  INDICATOR  AND  ATTACHMENTS 

'No.  1  for  toolroom  use  and  No.  2  for  use  in  production 
work.  A  number  of  attachments  are  furnished  with 

the  indicator  which  is  said  to  be  very  simple  in  con- 
struction having  only  16  parts  including  screws  in  its 

mechanism.  The  feature  of  the  indicator  is  that  the 
dial  works  on  a  universal  joint  in  such  a  manner  as 
to  enable  the  operator  to  always  have  the  dial  facing 
him,  thus  eliminating  the  use  of  a  mirror.  A  number 
of  attachments  are  furnished,  one  enabling  the  dial  to 
be  used  as  a  height  gage,  another  indicating  the  bores 
of  holes  down  to  3  in.  in  diameter  and  to  a  depth  of 
8  in.  A  feature  is  that  the  indications  on  the  dipl  are 
wide  apart,  enabling  accurate  readings  to  be  taken. 
The  No.  1  machine  will  indicate  distances  up  to  0.135 
in.,  while  the  No.  2  will  indicate  up  to  0.235  in. 

Helios  Marking  Tool 
The  Helios  Metal  Co.,  Inc.,  437  Eleventh  Ave.,  New 

York,  is  now  marketing  the  numbering  and  lettering  tool 
shown  in  the  illustration.  Instead  of  having  an  in- 

dividual tool  for  each  number  or  letter,  small  wheels 
carrying  stamps,  numbers  or  letters  are  made  up,  these 
being  held  in  a  holder  as  shown.  One  side  of  the  wheel 
is  stamped  to  .show  the  number  or  letter  on  the  cor- 

responding projection,  while  the  other  side  carries  a 
number  of  impressions  into  which  a  locating  pin  drops, 

operated  by  the  spring  shown  on  the  print.    While  hold- 
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ing  the  tool  by  the  sides,  the  wheel  can  be  easily 
turned  so  that  the  desired  figure  is  ready  for  use,  and 
while  stamping,  the  spring  is  pinched  between  the 
fingers,  holding  the  wheel  rigidly  in  the  desired  posi- 

tion. The  tool  is  put  up  in  a  set  containing  one  holder 
and  four  wheels,  one  wheel  carrying  the  numbers  0  to 
9,  while  the  other  three  carry  a  set  of  letters. 

Waterston  Time-Saving  Tap  and 
Drill  Stand 

The  ilustration   shows  a  stand  for  taps  and   drills 
known  as  the  Waterston   Time-Saving  Stand,   and    in- 

tended to  aid  the  stockkeeper  in  picking  out  the  proper 
size    of    drill    or 
tap.     Each   stand 
holding  up  to  and 

including    j\ — 24 
taps  has  openings 
of      the      proper 
size    to    accom- 
modate    the 
body,     drill,     tap 
drill     and      two 
taps ;    the    stands 
from     i— 20     t  o 
i — 11  have  open- 

ings for  the  body      watekston  time-saving  .staxu 
drill,  counterbore, 
tap  drill,  and  taper,  plug  and  bottoming  taps.  The 
stands  are  made  in  16  sizes  with  wooden  tray  to  hold 
the  whole  set.  They  are  marketed  by  J.  M.  Waterston, 
77  Woodward  Ave.,  Detroit  Mich. 

Bristol  Piston-Ring  Grinding  Machine 
The  grinding  machine  shown  in  the  illustration  is 

made  particularly  for  grinding  piston  rings  up  to  8  in. 
in  diameter,  and  is  the  latest  product  of  the  Bristol 
Machine  Tool  Co.,  Bristol,  Conn.  The  spindle  is  mounted 
in  adjustable  bronze  taper  bearings  held  in  self-align- 

ing boxes  securely  clamped  to  the  head  by  removable 
caps.  This  method  of  construction  facilitates  the  quick 
removal  of  the  spindle  for  the  wheel  replacement.  The 
oiling  is  by  means  of  two  sight-feed  oilers.  The  head  is 
supported  and  operated  through  the  back  column  and 
the  wheel  oscillates  from  the  center  of  the  magnetic 
chuck  to  the  left  edge.  The  back  column  receives  its 
movement  through  an  arm  attached  to  the  base  of  the 
column,  and  the  head  is  secured  to  the  top  of  the  col- 

umn by  a  taper  bushing  and  clamp  nut  directly  under 
the  ratchet  wheel.  Loosening  this  nut  enables  the  head 
to  be  swung  to  any  position  over  the  chuck,  but  this 
should,  of  course,  be  securely  tightened  when  work  is 
being  done.  A  suitable  apron  is  provided  on  the  head  to 
protect  the  column  bearings  from  grit  or  dirt.  The 
feed  may  be  by  hand  or  automatic  ratchet  as  desired, 
and  an  automatic  stop  is  incorporated  and  can  be  set  to 

grind  any  thickness  desired.  The  ratchet  wheel  is 
graduated  and  one  tooth  movement  lowers  the  head 
0.0002  in.  The  elevating  screw  for  operating  the  wheel- 
head  passes  through  an  adjustable  split  bronze  nut, 
making  it  possible  to  take  up  any  wear.  The  weight  of 
the  column  and  head  is  carried  on  ball  thrust  bearings 
which  are  also  provided  with  adjustment  for  taking 
up  wear.  The  arm  that  oscillates  the  column  is  held 
in  place  by  a  sliding  key,  and  the  movement  is  obtained 
by  means  of  a  connection  through  suitable  universal 
joints  to  a  crank  provided  with  the  necessary  adjust- 

BRISTOL    8-IN.    PISTON-RING    GRINDING    MACHINE 

Chuck,  g-in.  steel  rotary  magnetic ;  sire  of  grinding  wheel. 
12  X  5  in.  ;  maximum  distance  from  center  of  wheel  to  face  of 
chuck.  9J  in.:  vertical  feed  of  wheei,  5  in.:  largest  swing  of  dry 
macliine.  17  in.:  largest  swing  of  wet  machine,  15}  in.:  height  of 
chuck  from  floor.  42i  in.:  speed  of  grinding  wheel.  1900  r.p.ni.  : 
speed  of  chuck,  180  r.p.m.  :  number  of  strokes  per  minute  of 
grinding  wheel  across  face  of  chuck,  4.8,  9.6,  H.4  or  19.2  Bcr 
minute  :  revolutions  of  countershaft,  400  ;  tight  and  loose  pulleys 
on  countershaft,  8  x  3  in. ;  floor  space,  42  x  26  In.  ;  over -all 
height,  63  in. :  net  weight,  1300  lbs. 

ing  device  for  regulating  the  length  of  the  stroke  by  a 

screw  operating  through  the  crankpin.  This  adjust- 
ment is  by  means  of  a  socket  wrench  which  is  fur- 

nished with  the  machine,  the  screw  being  accessible 

through  the  lower  door  at  the  front.  The  crank  is  oper- 
ated by  means  of  bevel  gears  connected  directly  to  a 
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four-speed  change  gear  box  operated  through  the  lever 
at  the  left  side  of  the  machine.  The  chuck  is  mounted 
on  a  vertical  spindle  made  of  crucible  steel  and  running 
in  bronze  bearings,  the  thrust  being  carried  on  hard- 

ened-steel friction  rings,  this  method  of  construction 
automatically  compensating  for  any  wear.  The  chuck 
spindle  is  driven  through  a  cone  clutch  and  pulley  placed 
between  the  main  bearings,  the  clutch  being  operated 
by  a  lever  placed  at  the  side  of  the  frame.  The  clutch 
pulley  is  driven  by  belting  over  idlers  to  the  counter- 

shaft. The  machine  shown  in  the  illustration  is  for  dry 
grinding,  but  a  machine  for  wet  grinding  can  be  fur- 

nished if  desired. 

Frey  Fiber  Vise  Jaws 
The  fiber  vise  jaws  shown  in  the  illustration  are 

being  marketed  by  Henry  Frey,  337  Gould  Ave.,  N.  S., 
Pittsburgh,  Penn.     Each  jaw  is  made  in  two  pieces, 

FREY   FIBER    VISE   JAWS 

a  pocket  of  galvanized  iron  fitting  over  the  jaw  and  a 
fiber  inset  that  can  easily  be  removed  and  replaced  in 
case  of  wear  or  in  case  it  is  desired  to  insert  a  face 
of  some  soft  material,  such  as  leather,  for  very  delicate 
work. 

Whiting  &  Comstock  Semi-Universal 
Dividing  Head 

The  semi-universal  dividing  head  shown  in  the  il- 
lustration is  intended  particularly  for  use  on  hand-mill- 

ing machines  and  is  a  recent  product  of  Whiting  &  Com- 
stock, 32  Union  Place,  Hartford,  Conn.  The  centers 

will  swing  work  up  to  8  in.  in  diameter  and  the  head  is 
shown  tipped  up  slightly  with  a  collet  in  place  in  the 
spindle.  The  device  is  intended  for  either  manufactur- 

ing or  toolroom  needs,  the  head  swiveling  180  deg.  in 
a  horizontal  plane,  90  deg.  each  3ide  of  the  center  line, 
and  from  30  deg.  above  the  center  line  to  10  deg.  below. 
The  spindles  are  hardened  and  ground  to  size,  and  all 
parts  subject  to  wear  are  heat-treated.     The  parts  are 

made  interchangeable  so  as  to  facilitate  repairs  in  case 
of  breakage.  A  keyway  is  cut  in  the  under  side  of  the 
base  and  open-ended  holes  are  provided  for  fastening  to 
the  machine  table.  Standard  equipment  includes  head- 
stock,  tailstock,  head  center,  i|-in.  collet,  four  binder 
bolts  and  index  plate  with  24  divisions. 

Cone  S^'l-Inch  Automatic  Four-Spindle 
Screw  Machine 

The  Cone  Automatic  Machine  Co.,  Windsor,  Vt,  has 

just  placed  on  the  market  a  new  four-spindle  automatic 
screw  machine  that  is  similar  to  the  one  described  on 
page  741,  Vol.  47,  except  that  it  will  handle  work  of k-m^ 

IE  -M  arir^sL.^ 
1  ._^^ff^^^^~U^^''--^---^.*. 

m-     flii 

SEMI-UNIVERSAL  DIVIDING   HEAD 

Swing  on  centers,  8  in.  ;  swivel  of  head,  90  deg.  each  side  of 
center  line  on  base.  30  deg.  abovo  center  line  and  10  deg.  below; 
maximum   collect  capacity.    3   in. 

CONE  3i-INCH  AUTOMATIC  FOUR-SPINDLE 
SCREW    MACHINE 

Capacity,  worlv  from  IJ  to  31  in.  in  diameter  and  up  to  7  in. 
long;  floor  space,  11  ft.  x  5  ft.  6  in.;  height,  5  ft.  6  in.;  weight, 

15,000  lb. 

considerably  larger  size.  The  present  machir.e  is  de- 
signed for  work  from  1*  to  34  in.  in  diameter,  with  a 

length  up  to  7  in.  On  the  smaller  machine  cutting  off 
is  possible  on  one  spindle  only  whereas  on  the  newer 
and  larger  machine,  cutting-off  operations  can  be  car- 

ried on  simultaneously  on  two  spindles,  a  feature  that 
is  desirable  on  certain  classes  of  work.  The  machine 
is  of  double-bed  construction,  one  bed  placed  over  the 
other  and  separated  by  spacers.  The  upper  bed  carries 
much  of  the  mechanism  which  makes  for  accessibility,  it 
being  possible  to  remove  the  entire  camshaft  by  simply 
removing  the  bearing  caps. 

Kinite  Cast  Tool  Steel 
Kinite  tool  steel,  which  can  be  cast  to  suit  the  shape 

of  tool  or  die  desired  and  which  is  said  to  possess  the 
unusu.al  quality  of  not  chan.ging  shape  or  size  during 
hardening  is  a  new  product  that  is  now  being  marketed 
by  the  Kinite  Co.,  Milwaukee,  Wis.  The  steel  is  cast 
in  specially  prepared  molds  and  it  is  stated  that  it  does 
not  elongate  under  tensile  stress  or  decrease  in  cross- 
sectional  area,  retaining  its  shape  and  size  until  the 
breaking  point  is  reached.  The  steel  contains  no 
tungsten,  is  said  to  be  very  uniform  and  close-grained, 
has  high  heat-resisting  qualities,  and  does  not  scale  in 
the  fire.  It  is  stated  to  be  particularly  desirable  for 
punches  and  dies,  and  that  a  large  percentage  of  the 
labor  u.sually  involved  in  die  construction  is  obviated 
by  the  manner  in  which  it  is  cast.  Kinite  can  be  an- 

nealed and  rehardened  many  times,  without  losing  its 
properties  and  is  annealed  and  hardened  at  a  tempera- 

ture of  about  1840  deg.  F. 
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The  Coulter  Toolroom  Open-Side 
Planing  Machine 

The  coulter  toolroom  open-side  planing  machine 
illustrated  has  been  placed  on  the  market  by  the  Auto- 

matic Machine  Co.,  Bridgeport,  Conn.  It  combines  the 
features  of  a  planing  and  a  shaping  machine  and  is 

particularly  adapted  for  toolroom  work  and  the  manu- 
facture of  jigs.     All  driving  shafts  are  equipped  with 

COULTER  TOOLROOM    OPEN-SIDE   PLANING   MACHINE 

Table  travel,  0  to  24  in.;  table  to  crossrail  (when  up),  16  in.: 
crossrail  traverse,  20  in.  ;  vertical  tool  travel,  6  in.  ;  length  of 
table,  46 J  in.;  width  of  table,  17 J  in.;  thickness  or  table.  3i  in.: 
distance  between  pockets,  32  j  in.  :  three  T-slots  for  Dolts,  g  in.  : 
height  from  table  to  floor.  36  in.  :  length  of  bed  supporting  table. 
53  in.;  center  to  center  of  ways.  11  in.:  length  of  saddle  on 
crossrail,  14  in.  :  diameter  of  swivel  head,  10  in.  :  speed  changes 
for  each  stroke.  4  ;  horizontal  feeds  up  to  J  in.  ;  vertical  feeds. 
4  in.  ;  high-speed  gear  ratio.  6  to  1  ;  low-speed  gear  ratio,  24  to  1  : 
revolutions  of  countershaft,  350  ;  single  driving  pulley,  20  in.  x 
3  in.  ;  weight,  net,  4600  lb.  :  weight,  crated,  5200  lb.  :  weight, 
boxed  for  export.  6100  lb. :  dimensions  boxed  for  export  50  in. 
wide,  76  in.  high,  68   in.  long;  cubic  feet.   150. 

S.K.F.  ball  bearings  and  the  sliding  gears  are  easily 
shifted.  The  crossrail  is  raised  by  rack  and  pinion 
from  the  front,  and  is  counter-balanced.  The  different 
speed  changes  make  possible  the  choosing  of  the  proper 
speed  for  the  material  to  be  cut  and  the  open  side  adds 
to  the  convenience  of  securing  and  observing  the  work. 

It  is  claimed  that  construction,  workmanship  and  ma- 
terial are  well  up  to  the  standard  required.  The  bed  is 

cast  in  one  piece  and  the  platen  is  of  liberal  dimensions, 
well  ribbed  and  scraped  and  gibbed  to  the  bed.  The 
vertical  column  to  which  the  crossrail  is  fitted  is  of 
heavy  section  and  the  bearing  surfaces  for  the  sliding 
parts  are  ample  in  extent.  Ease  of  operation  and  han- 

dling is  claimed  to  be  one  of  the  strongest  features. 

Proposed  Modification  of 
Screw  Threads 

Numerous  commentaries  have  been  written  on  the 

advantages  of  standardization  of  engineering  produc- 
tions for  domestic  use.  The  theme  has  grown  until 

today  the  topic  is  international  standardization  and  the 

question  becomes  one  involving  the  consideration  of  man- 
ufacture in  all  countries;  also  what  changes  may  be 

made  without  disrupting  business. 

Those  versed  in  screw-thread  matters  have  from  time 
to  time  expressed  themselves  regarding  the  shortcom- 

ings of  the  Sellers  form  of  thread,  particularly  in  the 
finer  pitches.  Among  those  are  L.  D.  Burlingame,  Elwood 
Burdsall,  E.  H.  Ehrman,  F.  O.  Wells  and  E.  T.  Bysshe. 
The  consensus  of  opinion  has  been  that  the  crests  and 
roots  of  screw  threads  should  be  flattened  to  a  greater 
extent  than  in  the  U.  S.  Standard  thread. 

Suggestions  have  been  made  for  a  form  of  thread 
flattened  more  than  the  U.  S.  S.  thread  and  which  might 
serve  as  a  basis  for  an  international  standard.  Fig.  2 
shows  a  form  suggested  by  E.  Burdsall  and  Fig.  3  ohe 
suggested  by  Messrs.  Bysshe  and  Uhrman.  The  strength 
at  the  root  of  the  male  member  is  the  same  in  both. 

The  diagrams  suggested  are  basic  and  do  not  in- 
clude such  details  as  crest  or  root  clearance,  depth  of 

engagement,  etc.  They  lend  themselves  well,  however, 
to  the  application  of  liberal  clearance  and  tolerance 
without  reducing  the  depth  of  engagement  below  that  in 
some  of  the  existing  standard  profiles. 

The  Standard  Pitch 

Assuming  a  standard  pitch  it  appears  that  the  fol- 
lowing conditions  must  be  met:  A  standard  thread  pro- 

file must  (1)  not  be  greater  in  depth  than  the  shallow- 
est existing  thread;  (2)  be  equal  or  be  greater  in  depth 

of  engagement  than  the  least  depth  obtainable  in  any 
of  the  existing  threads;  (3)  specify  a  crest  or  root 

clearance  adequate  to  provide  for  tool  wear  in  manufac- 
ture and  for  service;  (4)  be  equal  or  better  than  ex- 

isting profiles  in  withstanding  mistreatment;  (5)  per- 
mit a  latitude  in  the  shape  of  the  tool  crest;  (6)  not 

be  more  difficult  of  production  in  either  tool,  gage  or 
product  than  in  any  of  the  present  systems;  (7)  not 
make  the  pitch  diameter  less  than  does  any  existing 
thread  profile;  (8)  the  elements  of  the  thread  profile 
must  be  the  same  or  the  difference  must  be  within  the 
commercial  tolerance  allowed  if  internationalism  is  to 

be  considered;  (9)  the  screw  must  have  equal  or  greater 
strength. 

Having  in  view  these  axioms  we  must  consider  the 

principal  systems  now  in  use.  There  are  the  U.  S. 
Sellers  and  Whitworth  systems,  both  of  which  have 

admitted  disadvantages,  the  leading  ones  are  shown 
as  follows: 

U.  S.  S.  Root. — This  is  admitted  to  be  too  narrow,  es- 
pecially in  the  finer  pitches,  and  the  truncation  triangle 

too  small  to  secure  a  stable  crest  in  the  tool  or  to  ob- 
tain adequate  root  clearance  in  the  product. 

Whitworth  Crest. — The  depth  of  engagement  is  need- 

lessly reduced  by  at  least  0.9  of  the  height  of  the 

rounded  crest.  The  apparent  advantage  of  the 

rounded  crest  to  withstand  marring  in  handling  is  off- 

set by  the  difficulty  in  accurately  producing  it  in  the 

tool,  gage  and  in  the  product,  and  in  varying  it  suf- 

ficiently to  provide  adequate  clearance  or  even  neces- 
sary tolerance  without  reducing  the  depth  of  thread 

bearing  in  a  greater  ratio. 

Whitworth  Angle.— An  angle  of  55  deg.  is  more  dif- 

ficult to  reproduce  than  the  U.  S.  S.  60-deg.  angle. 

U.  S.  S.  Crest— While  this  crest  may  not  hold  its 

theoretical  shape  in  the  tool  so  well  as  does  the  Whit- 
worth crest  the  cause  may  not  be  entirely  due  to  profile 

and  in  all  probability  it  is  due  partly  to  its  relative  .lar- 
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rowness.  On  the  other  hand  its  production  both  in  the 
tool  product  and  the  gage  is  attained  and  maintained 
with  much  greater  facility  than  is  the  shape  of  the  Whit- 
worth  crest. 

The  modified  form  of  thread  suggested  by  Mr.  Burd- 
sall  has  an  increased  area  of  17,  19  and  24  per  cent,  re- 

spectively for  i-,  i-  and  J-in.  bolts,  and  under  test  has 

riG.i  Fio.E  rie.3 
FIGS.    1   TO   3.      U.   S.    STANDARD  THREAD   AND   SUGGESTED   MODIFICATIONS 

FiR.    1 — U.   S.   Standard   throad.      Fig.   2 — Type   of   thiead    suggested    bv   E.    Burd.sall. 
Fig.  3 — T.vpe  of  thiead  suggested  by  Ernest  T.    B.\  sshe  and   Edwin    Eiirnian. 

.shown  an  increased  strength  at  the  root  varying  between 
11  and  12  per  cent.  None  of  these  bolts  failed  by 
stripping. 

The  form  of  screw  thread  used  on  the  well-known 
Liberty  engine  furnishes  an  excellent  example  of  the 
possibilities  and  advantages  that  are  to  be  gained 
through  a  greater  truncation  than  that  obtaining  in 
the  Sellers  thread. 

At  a  meeting  of  the  gage  committee  of  the  British 
Engineering  Standards  Association  in  September,  1917, 
a  modified  form  of  thread  was  proposed  having  the 

thread  truncated  slightly  at  the  crest  and  slightly  deep- 
ened at  the  root,  the  angle  of  thread  and  the  effective 

diameter  to  remain  the  same.  Arrangements  were 
made  with  a  few  manufacturers  to  make  sample  screws 
of  this  modified  form  of  different  metals  and  to  forward 
a  report. 

Owing  to  the  fact  that  the  British  manufacturers 
were  then  in  the  stress  of  high  production  a  thorough 
trial  was  not  possible,  and  the  committee,  as  a  result 
of  the  reports  received,  made  the  following  recom- 

mendations : 

"It  was  undesirable  to  recommend  to  the  designs  de- 
partment the  adoption  of  this  flattened  form  of  thread 

as  a  compulsory  measure,  but  that  tolerance  of  large 
amount  might  be  given  at  crest  and  root. 

"See  C.  L.  4102,  British  Engineering  Standards  As- 
sociation."- 

All  authorities  have  agreed  that  the  element  govern- 
ing the  fit  of  a  screw  is  that  the  engagement  must  be 

as  much  as  possible  on  the  side  of  the  thread  only  and 
that  the  crest  and  root  must  be  clear. 

Experience  has  shown  that  the  sharp  V-thread  is  im- 

"lossible  to  produce  because  the  point  of  the  tools  wear 
so  rapidly,  producing  a  screw  which  will  only  inter- 

change with  difficulty. 
The  U.  S.,  or  Sellers,  thread  is  a  modification  of  the 

sharp  V-thread  and  overcame  the  low-production  manu- 
facturing diflSculties  of  the  day  now  passed. 

In  this  article  it  has  been  shown  that  engineers  in 
widely  separated  localities  have  developed  independently 
the  same  idea  and  the  feasibility  of  modified  threads, 

has  been  demonstrated  by  the  Liberty  engine.  There- 
fore is  it  not  possible  that  the  proposed  modified  screw 

thread  contains  the  fundamental  characteristics  for 

modern  large-production  manufacture  and  for  interna- 
tional agreement? 

Great  progress  in  individual  standardization  of  screw 
threads  has  been  made  by  the  manufacturing  countries 
of  the  world,  but  the  master  mind  always  considers  the 
future  and  introduces  these  questions:  Has  the  best 
form  of  screw  thread  been  adopted?  When  definitely 
promulgating  standards,  should  other  manufacturing 
countries  be  considered?  After  the  recent  stress  of 

high  production,  can  we  complacent- 
ly look  on  and  consider  the  science  of 

manufacturing  screws  thoroughly 

understood,  and  further  progress  im- 
possible? It  seems  illogical  to  sup- 

pose that  the  modern  engineer  will 
answer  affirmatively  to  the  first  and 
third  questions.  The  National  Screw 
Thread  Commission  is  about  to  pub- 

lish a  tentative  report  and  recom~ 
mendations  on  screw-thread  form, 

pitches,  classification  and  gaging.  This  report  con- 
siders only  the  form  of  thread  in  use  in  the  United 

States,  but  since  it  is  tentative  the  merits  of  a  modified 
form  of  thread  may  be  considered,  as  the  door  to  In- 

ternational standardization  is  not  closed. 

Making  Specifications  Too  Specific 
By   J.    CONKLIN 

We  make  taps,  dies,  hobs,  and  kindred  tools  for  the 
market,  and  we  have  some  trouble  by  reason  of  cus- 

tomers specifying  exact  theoretical  sizes  in  respect  to 
outside,  pitch,  and  root  diameters  when  ordering  V- 
threads.  We  must  in  each  case  write  back  and  tell  the 
customer  that  we  cannot  work  to  his  figures  but  will 
hold  to  them  as  closely  as  practical. 

This  causes  delay  and  hard  feelings  on  the  customer's 
part  for  he  feels  that  anybody  ought  to  know  that 
theoretical  V-thread  depths  cannot  be  made,  but  experi- 

ence with  these  customers  has  taught  us  to  question 
this  point  every  time  because  whenever  the  pitch  diam- 

eter is  specified  and  worked  to,  a  micrometer  will  show 
the  outside  diameter  to  be  small  and  the  customers  will 

reject  the  tools. 
Of  course  figures  on  drawings  must  check  and  be 

exact  but  theoretical  depths  or  figures  for  V-thread 
forms  should  be  so  marked  on  orders  and  blueprinty. 
For  example:  4-in.  12-pitch  V-thread  tap,  i-in.  OD., 
0.4278  P.D.,  0.3556  R.D.  If  the  pitch  diameter  is  to  be 
maintained  then  the  outside  diameter  will  be  0.4945 
in.  instead  of  J  in.  This  order  could  be  changed  to  read 

"nominal  size  i  in.  P.D.  0.4278,  theoretical  R.D.  0.3556 
and  the  order  would  not  be  held  up.  All  theoretical 

figures  for  V-threads  or  grooves  should  be  marked  "theo- 
retical" and  the  work  will  then  be  made  as  nearly  as 

possible  to  this  figure. 
This  applies  not  only  to  the  60-deg.  V  old-style  ma- 

chine screws  but  to  Harvey  grip-thread,  dovetails,  or 

any  other  sharp  V-form. 

Nuts  Castellated  While  You  Wait 
By  Robert  H.  Schafer 

If  you  want  a  castellated  nut  in  an  emergency  and 
none  is  at  hand,  put  two  blades  together  in  your  hack- 

saw frame  and  saw  the  necessary  slots  across  the  back 
of  the  nut.  This  will  make  a  slot  wide  enough  to  take 
a  ii-in.  cotter  pin,  and  can  be  done  in  less  than  the 
time  necessary  to  select  a  milling  cutter. 
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Sparks   from  fhe 
Great  Increase  in  Number  of 

Motor  Trucks 
There    Are    500,000    Motor    Trucks   in 

Use  Today  and  in  Ten  Years  There 
Will  Be  Over  22,000,000 

It  Is  Reported 

Ten  years  ago  the  number  of  motor 
trucks  in  use  was  but  4000.  Today 
there  are  between  400,000  and  500,000, 
according  to  James  P.  Nash,  office  en- 

gineer, State  Highway  Department, 
Austin,  Tex.  Mr.  Nash  points  out: 
"There  is  no  reason  why  the  number 
of  trucks  should  not  increase  next  year 
in  the  same  ratio  as  in  the  past.  If 
the  number  of  motor  trucks  increases 
in  the  next  ten  years  in  the  same  ratio 
as  in  the  past  ten  years,  there  would 
be  over  22,000,000  motor  trucks  in  use 
in  the  United  States  by  1929. 

"The  motor  truck  should  be  regarded 
as  a  public  utility,  regardless  of  who 
operates  it.  The  motor  truck  came  into 
existence  to  get  food  and  supplies  to 
people.  To  add  to  the  cost  of  motor 
transportation  is  to  increase  the  cost 
of  living.  The  highways  of  the  coun- 

try are  inadequate  for  present  needs. 
Their  capacity  must  be  doubled  to  meet 
the  requirements  of  the  next  year  or 

two." "Along  what  line  shall  we  provide 
this  increase?"  asks  R.  E.  Fulton,  vice- 
president  of  the  International  Motor 
Co.,  manufacturers  of  Mack  trucks. 
"Shall  we  double  the  width  of  the  road 
and  increase  its  first  cost  and  mainte- 

nance 100  per  cent.?  Or  shall  we  pro- 
vide a  road  of  sufficient  strength  to 

carry  vehicles  of  100  per  cent,  greater 
capacity  for  a  given  width  of  road,  the 
first  cost  of  which  would  be  only  10  to 
20  per  cent,  greater  per  mile  than  that 
of  present  roads?  In  view  of  the  fact 
that  50  per  cent,  increase  in  hauling 
capacity  gives  a  reduction  of  15  per 
cent,  in  transportation  costs,  the  latter 
seems  the  wisest  thing  to  do. 

"Money  spent  to  build  roads  accord- 
ing to  present  standards  is  money 

thrown  away.  We  must  build  for  the 
future  and  estimate  now  what  the 

future  demands." *     *     * 

Britain  Making  Great  Strides  in 
Commercial  Aviation 

The  civil  aeronautical  position  in 
Great  Britain  is  hailed  by  the  British 
press  as  being  "far  more  advanced 
than  in  any  other  country,"  the 
American  Chamber  of  Commerce  in 
London  reports.  When  General  Seely, 
Under  Secretary  for  Air,  presented  the 
air  estimates  for  1919-20  to  the  House 
of  Commons  recently  premier  emphasis 
was  laid  on  the  appropriation  of 
£3,000,000  ($15,000,000)  for  civil  avia- 

tion research  and  experiment. 

A  mail  service  from  Cairo  to  India 
is  definitely  to  be  inaugurated.  The 
air  route  has  already  been  surveyed, 
and  the  route  from  Cairo  to  the  Cape 
is  being  surveyed.  Both  in  the  British 
Isles  and  in  the  possessions,  aerodromes 
arc  to  be  established  at  suitable  spots 
with  full  equipment  of  meteorological 
instruments,  sound  and  light  signals, 
balloons  and  aerial  buoys,  wireless 
telegraphy  and  telephone  equipment. 

SURE! 
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Already  cargo  planes  are  in  sight. 
A  huge  British  seaplane  of  novel  type, 
equipped  with  five  Rolls-Royce  motors, 
has  already  had  its  initial  flight,  carry- 

ing six  tons  at  100  miles  per  hour.  An- 
other with  a  carrying  capacity  of  nine 

tons  is  being  experimented  with.  The 
remarkable  British  military  achieve- 

ments in  the  air  are  expected  to  be 
completely  eclipsed  by  the  development 
of  the  airplane  as  a  commercial  and 
economic  factor. 

*     *     * 
Colonel  Baker  to  Head  Steel 

Company 

The  American  International  Steel 
Corporation  has  announced  that  Lieut.- 
Col.  M.  G.  Baker,  former  assistant 
general  manager  of  sales  of  the  Cam- 

bria Steel  Co.,  and  more  recently  con- 
nected with  the  United  States  Ordnance 

Department,  has  been  appointed  presi- 
dent of  the  corporation.  Colonel  Baker 

succeeds  Edward  M.  Hagar,  who  died 
more  than  a  year  ago.  Since  then  the 
business  of  the  American  International 
Steel  Corporation  has  been  in  charge 
of  Morris  Metcalf,  vice  president,  who 
still  remains  in  that  position.  The 
company  is  a  subsidiary  of  the  Ameri- 

can International   Corporation. 

Market  for  Machine  Tools 
in  Sweden 

Machine  tools  are  made  in  Sweden 
in  considerable  quantities.  During  the 
war  a  number  of  firms  were  established 
for  the  purpose  of  manufacturing  ma- 

chine tools  and  like  products  to  fill  the 
need  of  the  market,  which  was  greater 
than  usual  on  account  of  the  inability 
to  import  from  such  large  tool-making 
countries  as  the  United  States,  Great 
Britain  and  Germany.  Some  of  these 
firms  will  be  unable  to  compete  in  this 
market  after  normal  conditions  have 
been  reestablished,  because  of  the 
higher  average  cost  of  production  here. 
There  are  indications  of  grreater  efforts 
on  the  part  of  the  machine-tool  manu- 

facturers of  Sweden  to  cultivate  the 
export  market;  but,  despite  these  ef- 

forts, the  domestic  market  offers  oppor- 
tunities for  American  exporters,  as  the 

American  tool  has  earned  a  high  repu- 
tation. It  will  be  some  time,  in  all 

probability,  before  the  German  ma- 
chine tools  can  reenter  this  market; 

therefore,  unless  tariffs  or  other  regu- 
lations are  imposed,  there  should  be 

better  opportunities  for  American  ma- 
chine tools  in  Sweden  than  heretofore. 

Association  of  Tin  Plate 
Manufacturers 

The  recently  organized  Association 
of  Tin  Plate  Manufacturers  has  head- 

quarters in  Room  909,  Oliver  Bldg., 
Pittsburgh,  Penn.  The  association  in- 

cludes practically  all  the  independent 
tin-plate  mills  in  the  country.  The 
American  Sheet  and  Tin  Plate  Co.  is 
not  a  member,  because  it  is  against  the 
policy  of  any  subsidiary  of  the  United 
States  Steel  Corporation  to  join  an 
organization  of  any  kind.  The  officers 
of  the  new  association  are  E.  T.  Weir, 
Weirton  Steel  Co.,  Weirton,  W.  Va., 
president;  E.  R.  Crawford,  McKeesport 
Tin  Plate  Co.,  McKeesport,  Penn.,  vice 
president;  E.  T.  Sproull,  Trumbull  Steel 
Co.,  Warren,  Ohio,  treasurer;  and 
George  D.  Mcllvain,  secretary.  The 
board  of  trustees  consists  of  E.  T. 
Weir,  E.  R.  Crawford,  Philip  Schaeffer, 
Jones  &  Laughlin  Steel  Co.;  John  Dun- 

can, Wheeling  Steel  and  Iron  Co.,  and 
E.  T.  Sproull. 

•     *     * 

Exhibition  of  Railway  Appliances 

The  Railway  Master  Mechanics'  As- 
sociation and  the  Master  Carbuilders' 

Association  have  combined  as  the  me- 
chanical section  of  the  American  Rail- 

way Association  and  will  hold  a  con- 
vention and  exhibition  of  machine  tools 

and  railway  appliances  at  Atlantic 
City,  June  18-25.  Secretary,  J.  B.  Con- 

way, 1841  Oliver  Bldg.,  Pittsburgh, 
Penn. 



April  24,  1919 Invest — and  Finish  the  Job 
821 

Worlds  Industrial  For^e ByE,CPorter 
NevrsBditor 

Expansion  of  Japan's  Trade 
During  the  War 

A  detailed  trade  study  of  Japan  for 
the  years  1913  to  1917  just  issued  by 
the  United  States  Tariff  Commission 

indicates  striking  changes  in  the  com- 
merce, industry  and  the  financial  posi- 

tion of  that  country  during  the  war 

period. 

Japan's  total  trade  rose  from  $680,- 
500,000    in    1913    to    $1,319,000,000    in 

gives  a  general  idea  of  the  success  of 
this  Swiss  industry: 

Total  machinery  exports,  including 
machine  tools,  motors,  locomotives, 

boilers,  printing  equipment,  agricul- 
tural implements  and  machinery  for 

the  manufacture  of  various  foods,  tex- 
tiles, building  materials,  etc.,  for  the 

first  nine  months  of  1918  were  valued 

at  $22,892,309,  as  compared  with  $22,- 
022,844  for  the  corresponding  period 
of   1917.     For  the  whole  of   1917   the 

Convention  of  Foundrymen 
Will  Meet  in  Philadelphia 

Invitation  Will  Be  Extended  To  Foun- 
drymen and  Industrial  Engineers 

of   England,  France,   Italy, 
and  Other  Countries 

Secretary  C.  E.  Hoyt,  of  the  Ameri- 

can Foundrymen's  Association,  111  West 
Monroe  Street,  Chicago,  announces 
that     Philadelphia,    the    birthplace    of 

The  Careless  Machinist's  Creed  and  His  Reasons 
By  N,  O.  Good,  in  Deane  News. 

1.  I  believe  in  using  a  monliey  wrench 
in  preference  to  a  hammer  because  a 
monkey  wrench  looks  better  when  it  is 
all  battered  up.  And  besides,  that  i.s 
what  it  was   made   for. 

2.  I  believe  in  borrowing  other  men's tools  in  preference  to  buying  some  of 
my  own.  This  is  a  good  method  of  cut- 

ting down  the  high  cost  or  living  and 
.saves  me  carting  around  a  heavy  tool 
cnest  in   my   travels. 

3.  I  believe  in  oiling  my  machine 
once  every  six  months  at  least.  This 
is  a  great  saving  to  the  company,  as 
oil  costs  something  tliese  days. 

4.  I  believe  in  keeping  the  shop  tools 
in  a  heap  on  the  floor  Instead  of  using 
the  locker  provided  for  this  purpose. 
In  this  way  they  can  have  their  cutting 
edges  ruined  far  more  quickly  than  by 
using   them   on   the   work. 

5.  I  believe  in  wiping  off  chips  with 
my  fingers  in  preference  to  using  a  stick 

or  brush  provided  by  the  company,  be- 
cause the  former  is  a  most  ancient 

custom  and  takes  the  place  of  a  sur- 
gical operation. 

6.  I  believe  in  keeping  tools  under 
the  planing  machine  table  and  In  reach- 

ing for  them  while  the  table  Is  running. 
This  breaks  the  monotony  of  life  and 
gives  opportunity  for  some  clever 

gymnastics. 
7.  r  believe,  when  running  my  shaping 

machine,  in  having  my  slide  rest  pro- 
jecting far  enough  to  hit  the  bed  on 

the  back  stroke.  This  is  great  fun  and 
provides  employment  for  the  repair 
gang  who  might  otherwise  be  out  of 
a    job. 

8.  I  believe  in  wearing  loose  or  torn 
overalls  and  a  long  flowing  necktie, 
when  running  a  high  speed  lathe  or 
drilling   machine.      This   is   also   a   very 

ancient  custom  and  a  suitable  dress  for 
machine-shop  work. 

9.  I  believe  in  mixing  brass,  babbitt, 
steel  and  iron  chips  in  the  pans.  This 
mixture  always  looks  well  and  proves 
fascinating  employment  to  the  man  who 
has   to  separate   them. 

10.  I  believe  in  using  a  long-handled 
wrench  In  tightening  a  three-quarter 
bolt  and  much  prefer  a  half  nut  to  a 
nut  on  the  whole  depth.  This  ruins 
the  bolt  at  once  Instead  of  prolonging 
its   life   indefinitely. 

11.  I  believe  in  blaming  the  night 
man  when  anything  is  lost  or  goes 
wrong  with  m.v  machine.  He  Is  not 
here  to  contradict  me.  so  I  can  explain 
it  all  to  the  boss  satisfactorily. 

12.  Finally,  I  believe  in  abiding  by 
all  the  rules  and  regulations  of  the  com- 

pany to  the  best  of  my  ability  when 
the  boss  is  around. 

1917,  an  increase  of  94  per  cent.  The 
figures  for  exports  and  imports  were: 
Exports  in  1913,  $316,000,000,  and  in 
1917,  $801,500,000;  imports  in  1913, 
$364,500,000,  and  in  1917,  $517,500,000. 
For  the  four  years  1910  to  1913  the 
imports  normally  exceeded  the  exports 
by  an  annual  average  of  $32,500,000. 
In  1914  there  was  still  a  slight  balance 
in  favor  of  imports;  in  the  three  years 
1915-17  the  excess  of  exports  over  im- 

ports averaged  $185,500,000.  The  ex- 
cess in  1917  was  $283,500,000. 

*     *     * 

Metallurgic  Industry  Prosperous 
in  Switzerland 

The  metallurgic  industry  in  Swit- 
zerland, says  Consul  Phillip  Holland, 

has  made  satisfactory  progress  during 
the  war,  notwithstanding  the  difficulties 
under  which  it  operated.  Until  1916 

operations  went  on  smoothly — Germany 
supplying  raw  materials  and  coal — and 
markets  were  found  in  all  countries. 
After  1916  Germany  limited  its  exports 
of  raw  materials  to  Switzerland  to 
those  needed  for  the  manufacture  of 

war  orders  for  the  central  powers. 
After  this  restriction  some  raw  ma- 

terials were  imported  from  England 

and  operations  continued.  The  follow- 
ing summary  of  exports  of  machinery 

value  of  exported  machinery  was  $29,- 
229,850,  while  in  1913  it  totaled  only 
$19,053,925.  Exports  of  machinery 
reached  their  maximum  during  the  war 
in  1916,  when  they  were  valued  at 

$29,941,634. 
Attention  should  be  called  to  the  fact 

that  in  1917  the  export  of  machine  tools 
to  the  value  of  more  than  45,000,000 

francs  ($8,685,000)  was  for  the  manu- 
facture of  munitions. 

There  was  a  heavy  demand,  "Eoth local  and  foreign,  for  all  kinds  of 
electrical  machinery  and  equipment. 
The  electrification  of  small  railways 

and  the  building  of  hydro-electric 
plants  were  taken  in  hand  very  ac- tively. 

The  northern  Swiss  are  expecting 
the  machine  industry  to  retrieve  for 
them  the  economic  losses  which  are 

likely  to  be  sustained  after  the  war 
by  the  dye  and  ribbon  industries.  For 
the  future  much  will  depend  upon 

their  being  able  to  obtain  raw  ma- 
terials— coal,  iron  and  steel.  They 

will  likely  turn  to  France,  England 
and  the  United  States  for  materials 

formerly  imported  from  Germany.  The 
home  market  will  probably  be  a  good 
field  for  machine  products  because  of 
the  general  electrifying  of  traffic  and 
industries. 

the  association,  has  been  selected  as  the 

place  of  the  1919  convention  and  ex- 
hibit, which  will  be  in  the  week  of  Sept. 

29.  The  organization  meeting  was  held 
in  Philadelphia  in  June,  1896,  and  in 
1907  Philadelphia  again  entertained  the 

foundrymen  of  the  country  in  their  an- 
nual convention,  this  being  the  first 

convention  in  which  any  considerable 
exhibit  of  foundry  equipment  was  made. 

Much  of  interest  to  foundrymen  has 
developed  in  the  Philadelphia  district 
in  the  12  years  since  the  last  meeting 
there,  including  the  great  shipyard  at 
Hog  Island,  the  new  foundries  at  the 
League  Island  Navy  Yard  and  the 
foundries  of  the  Westinghouse  com- 

pany at  Essington. 
Of  special  significance  in  connection 

with  the  next  convention  is  the  plan  of 
the  officers  of  the  association  for  an 
international  meeting.  Invitations  wnll 
be  extended  to  foundrymen  and  indus- 

trial engineers  in  England,  France,  Bel- 
gium, Italy  and  other  European  coun- 

tries, as  well  as  in  South  America  and 
Australia,  to  come  to  Philadelphia  in 
September.  The  fourteenth  annual 
foundry  exhibit  will  be  held  in  the  week 
of  the  Philadelphia  convention  in  the  ex- 

hibition hall  of  the  Philadelphia  Com- 
mercial Museum.  This  building  is 

located  on  the  Schuylkill  River  in  West 
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Philadelphia  at  Thirty-fourth  Street  be- 
low Spruce,  only  five  blocks  from  the 

West  Philadelphia  yards  of  the  Penn- 
sylvania Railroad.  The  building  has  a 

private  Pennsylvania  Railroad  siding 
for  unloading  carload  shipments.  The 
exhibition  hall  will  be  the  largest  ever 
occupied  by  the  display  of  foundry 
equipment,  having  88,000  sq.ft.  all  in 
one  room  on  the  ground  floor.  The  floor 
is  of  cement.  The  fact  that  foundry- 
men  and  industrial  engineers  from  other 
countries  are  expected  at  Philadelphia 
gives  the  meeting  an  unusual  distinction 
and  the  expectations  are  that  the  exhib- 

its will  be  more  numerous  and  more 
representative  than  at  any  previous 
meeting.  The  program  of  papers  for 
the  session  of  the  American  Foundry- 
men's  Association  is  expected  to  meas- 

ure up  to  the  past  standards  of  the  as- 
sociation. 

*     *     * 

Training  and  Employment  for 
Soldiers 

Every  disabled  soldier  and  sailor 
should  know  that  the  Government  is 
resolved  to  do  its  best  to  restore  him 

to  health,  strength  and  self-supporting 
activity. 

That  until  his  discharge  from  hos- 
pital care  the  medical  and  surgical 

treatment  necessary  to  restore  him  to 
health  and  strength  is  under  the  juris- 

diction of  the  military  or  naval  au- 
thorities. 

That  the  vocational  training  which 
may  be  afterward  necessary  to  restore 
his  self-supporting  activity  is  under 
the  jurisdiction  of  the  Federal  Board 
for  Vocational  Education. 

That  if  he  needs  an  artificial  limb 
or  other  orthopedic  or  mechanical 
appliance  the  Bureau  of  War-Risk 
Insurance  supplies  it  free  upon  his 
discharge  and  renews  it  when  con- 

sidered necessary. 
That  if,  after  his  discharge,  he  again 

needs  medical  treatment  on  account  of 
his  disability  the  Bureau  of  War- 
Risk  Insurance  supplies  it  free. 

That  any  man  whose  disability  en- 
titles him  to  compensation  under  the 

War-Risk  Insurance  Act  may  be  pro- 
vided by  the  Federal  Board  with  a 

course  of  vocational  training  for  a  new 
occupation. 

That  the  Government  strongly  recom- 
mends each  man  who  needs  it  to  un- 

dertake vocational  training  and  put 
himself  under  the  care  of  the  Federal 
Board,  but  the  decision  to  do  so  is  op- 

tional with  each  man. 
That  if  his  disability  does  prevent 

him  from  returning  to  employment 
without  training  and  he  elects  to  fol- 

low a  course  of  vocational  training 
provided  by  the  Federal  Board,  the 
course  will  be  furnished  free  of  cost, 
and  he  will  also  be  paid  as  long  as 
the  training  lasts  a  monthly  com- 

pensation equal  to  the  sum  to  which 
he  is  entitled  under  the  War-Risk  In- 

surance Act  or  a  sum  equal  to  the  pay 
of  his  last  month  of  active  service, 
whichever  is  the  greater.  But  in  no 
case  will  a  single  man  or  a  man  re- 

quired by  his  course  of  instruction  to 
live  apart  from  his  dependents  receive 

Your  Foreign  Business  Agent 
How  can  we  obtain  export  business? 

is  the  question  now  being  asked  by 
many  American  manufacturers.  The 
desirability  of  increased  foreign  trade 
is  keenly  appreciated.  Its  possibilities 
are  being  insistently  emphasized.  There 
is  an  eagerness  to  acquire  accurate 
knowledge  concerning  it.  But  some,  at 
least,  of  our  exporters  or  prospective 
exporters  may  not  realize  that  even  the 
least  important  among  them  already 
has  representatives  working  for  him 
in   all  parts  of  the  world. 
From  these  special  representatives 

reports  are  received  giving  complete 
descriptions  of  the  life  and  customs 
of  the  people  in  foreign  lands,  together 
with  the  class  of  commodities  they 
purchase,  the  prices  and  the  terms. 
Accounts  are  given  of  the  home  and 
foreign  competition,  the  character  of 
domestic  labor  and  its  cost,  the  most 
effective  methods  of  entering  the  mar- 

ket. Precise  and  detailed  import  figures 
are  furnished.  Thus  the  American 
merchant  is  enabled  to  know  definitely 
in  advance  the  conditions  that  he  will 
have  to  meet  in  obtaining  foreign  trade. 
The  shorter  reports  of  this  nature 
appear  in  a  daily  paper.  Commerce 
Reports,  while  the  longer,  more  com- 

prehensive ones  are  published  in  special 
books  and  pamphlets. 

This  service  is  maintained  by  the 
Bureau  of  Foreign  and  Domestic  Com- 

merce, Washington,  D.  C,  which  is 
the  agency  of  the  United  States  Gov- 

ernment for  promoting  trade  between 
this  and  other  countries 

less  than  $65  per  month,  exclusive  of 
the  sum  paid  dependents;  nor  will  a 
man  living  with  his  dependents  receive 
less  than  $75  per  month,  inclusive  of 
sum  paid  to  dependents. 

That  if  his  disability  does  not  pre- 
vent him  from  returning  to  employ- 
ment without  training  and  he  elects 

to  follow  a  course  of  vocational  train- 
ing provided  by  the  Federal  Board, 

the  course  will  be  furnished  free  of 
cost  to  him,  and  the  compensation  pro- 

vided by  the  War-Risk  Insurance  Act 
will  be  paid  to  him,  but  no  allowance 
will  be  paid  to  his  family. 

That  in  addition  to  the  above  the 
family  or  dependents  of  each  disabled 
man  will  receive  from  the  Government 
during  his  period  of  training  the  same 
monthly  allotment  and  allowance  as 
that  paid  prior  to  his  discharge  from 
the  army  or  the  navy. 
That  upon  the  completion  of  his 

course  of  training  he  will  continue  to 
receive  the  compensation  prescribed  by 
the  War-Risk  Insurance  Act  so  long 
as  his  disability  continues. 

That  in  nearly  every  case,  by  fol- 
lowing the  advice  and  suggestions  of 

the  Federal  Board,  he  can  either  get 
rid  of  the  handicap  caused  by  his  dis- 

ability or  acquire  new  powers  to  re- 
place any  that  may  have  been  lost. 

That  if  he  is  willing  to  learn  and  to 
take  advantage  of  the  opportunities  to 
increase  his  skill  offered  him  he  can 
usually  get  a  better  position  than  he 
had   before   entering  the   service. 

That  if  he  fails  to  take  advantage 
of  these  opportunities  he  will  find  him- 
helf  badly  handicapped  when  he  is 
obliged  to  compete  with  the  able-bodied 
men  who  come  back  to  work  after 
the  war. 

That  the  Federal  Board,  through  its 
vocational  experts,  will  study  his  par- 

ticular disability  and  advise  him  as  to 
the  proper  course  to  pursue  and  give 
him  free  training  for  the  occupation 
best  suited  to  him. 

That  on  the  satisfactory  completion 
of  his  training  the  Federal  Board, 
through  its  employment  service,  will 
assist  him  to  secure  a  position. 
That  public  authorities  and  other 

large  employers  will  in  many  cases, 
at  least,  give  the  disabled  soldiers  and 
sailors  preference  when  filling  vacant 
positions,  provided  they  possess  the 
training  necessary  to  fill  them. 

All  disabled  soldiers,  whether  in  or 
out  of  the  hospital,  should  address 
their  communications  either  to  the 
Federal  Board  for  Vocational  Educa- 

tion, Washington,  D.  €.,  or  to  the  dis- 
trict ofl!ice  of  the  Federal  Board  of  the 

district  in  which  they  are  located.  The 
district  offices  of  the  board  are  located 

at    the    following    points    respectively: 
District  No.  1 — Maine,  New  Hamp- 

shire, Vermont,  Massachusetts  and 
Rhode  Island.  Office  in  the  Tremont 
Building,  Boston,  Mass.,  Room  433. 

District  No.  2  —  Connecticut,  New 
York  and  New  Jersey.  Office  at  280 
Broadway,  New  York,  Room  711. 

District  No.  3  —  Pennsylvania  and 
Delaware.  Oflice  at  1000  Penn  Square 
Building,  Philadelphia,  Penn. 

District  No.  4 — District  of  Columbia, 
Maryland,  Virginia  and  West  Virginia. 
Office  at  606  F  St.,  N.  W.,  Washing- 

ton, D.  C. 

District  No.  5  —  North  Carolina, 
South  Carolina,  Georgia,  Florida  and 
Tennessee.  Office  in  the  Candler 
Building,  Atlanta,  Ga.,  Room  1404. 

District  No.  6 — Alabama,  Mississippi 
and  Louisiana.  Office  at  822  Maison 
Blanche  Annex,   New  Orleans,  La. 

District  No.  7  —  Ohio,  Indiana  and 
Kentucky.  Oflice  at  906  Mercantile 
Library  Building,  Cincinnati,   Ohio. 

District  No.  8  —  Michigan,  Illinois 
and  Wisconsin.  Office  at  110  South 
Dearborn   St.,  Chicago,  111. 

District  No.  9 — Iowa,  Nebraska, 
Kansas  and  Missouri.  Office  at  517 
Chemical  Building,  St.  Louis,  Mo. 

District  No.  10  —  Minnesota,  North 
Dakota  and  South  Dakota.  Office  in 

the  Metropolitan  Bank  Building,  Min- 
neapolis, Minn.,  Room  742. 

District  No.  11 — Wyoming,  Colorado, 
New  Mexico  and  Utah.  Office  at  909 
Seventeenth  St.,  Denver,  Colo. 

District  No.  12 — California,  Nevada 
and  Arizona.  Office  at  997  Monadnock 
Building,  San  Francisco,  Calif. 

District  No.  13  —  Montana,  Idaho, 
Oregon  and  Washington.  Office  in  the 
Central  Building,  Seattle,  Wash.,  Room 
539. 

District  No.  14 — Arkansas,  Oklahoma 
and  Texas.  Office  at  810  Western  In- 

demnity Building,  1000  Main  St.,  Dal- 
las, Texas. 
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George  C.  Ramer,  formerly  with  the 
St.  Louis  office  of  the  Oliver  Machin- 

ery Co.,  is  now  with  the  sales  offices  at 
Chicago,  111. 

W.  C.  CoNYER  has  resigned  his  posi- 
tion with  the  Liberty  Steel  Products 

Co.,  and  is  now  associated  with  M.  A. 
Palmer  Co.,  of  Boston,  Mass. 

G.  C.  CONKLIN,  who  has  for  many 
years  been  connected  with  the  factory 
of  the  Oliver  Machinery  Co.,  Grand 
Rapids,  Mich.,  has  recently  been  ap- 

pointed district  manager  of  the  new 
Chicago  office. 

D.  H.  DiEFENDORF,  formerly  chief 
engineer  and  director  of  the  New 
Process  Gear  Corporation  since  1899, 
has  joined  the  Weekes-Hoffman  Co.,  of 
Syracuse,  N.  Y.,  as  vice  president  and 
general   manager. 

WiLUAM  H.  Randall,  formerly  su- 
perintendent of  the  maintenance  and 

distribution  department  of  the  Toronto 
water  works,  has  been  appointed  man- 

ager director  for  the  new  Canadian  of- 
fice of  the  Neptune  Meter  Co.  of  New York. 

Harold  C.  Bement  has  been  placed 
in  charge  of  the  electric  furnaces  at  the 
new  plant  of  the  Onondago  Steel  Co., 
Inc.,  at  Eastwood,  near  Syracuse,  N. 
Y.  Mr.  Bement  was  formerly  melter 
foreman  at  the  Government  Arsenal  at 
Watertown,  Mass. 

J.  D.  MoONEY,  recently  released  from 
service  after  serving  as  a  captain  with 
the  309th  Ammunition  Train,  84th  Di- 

vision, is  now  with  the  General  Motors 
Corporation,  New  York  City.  He  was 
formerly  with  the  Hyatt  Roller  Bear- 

ing Co.,  Industrial  Division,  Newark, W  •  J . 

Chas.  Eisler  for  several  years  with 
the  Westinghouse  Lamp  Co.,  Bloom- 
field,  N.  J.,  as  chief  designer  and  engi- 

neer, has  resigned.  He  is  now  with  the 
newly  formed  Save  Electric  Corpora- 

tion, Bush  Bldg.,  Brooklyn,  N.  Y.,  as 
superintendent  of  the  equipment  de- 

signing and  development  departments. 
Dudley  H.  Cohen,  formerly  vice- 

president  of  the  William  Brewster  Co., 
and  assistant  treasurer  of  the  Trojan 
Tool  Corporation,  has  sold  his  interest 
m  the  William  Brewster  Co.  in  order 
to  devote  all  his  time  to  the  Trojan 
Tool  Corporation,  in  which  company 
he  has  been  elected  treasurer  and  gen- 

eral manager  in  full  charge  of  produc- tion  and   sales. 
SvEN  Spelling,  mechanical  engineer, 

is  returning  to  Copenhagen  to  open  of- 
fices and  manage  the  Scandinavian 

branches  of  the  Parker  Co.  Mr.  Spell- 
ing has  spent  the  last  few  years  in 

America,  studying  machinery  and  fa- 
miliarizing himself  with  the  American 

methods  of  manufacture.  Prior  to  his 
connection  with  the  Parker  Co.,  he  was 
associated  with  A/S  Tuxham,  Copen- 

hagen and  also  the  R.  Hoe  &  Co.,  New 
York  and  the  Bartlett-Hayward  Co 
Baltimore,  Md.  ' 

Good  Field  for  Exporters  in 
Central  America 

According  to  Gonzalo  Boza,  a  Cen- 
tral American  importer  now  in  New 

York,  the  American  exporter  is  not 
taking  proper  advantage  of  the  oppor- 

tunities offered  by  the  countries  of 
Central  America.  During  an  interview 
at  the  offices  of  the  American  Manu- 

facturers' Export  Association,  Mr. Boza  explained  how  necessary  it  is 
for  merchants  in  this  country  to familiarize  themselves  with  the  re- 

quirements, interests  and  customs  of 
the    Central    American    countries. 

After  pointing  out  the  rich  natural 
resources  of  the  five  republics  of  Cen- 

tral America,  Guatemala,  Salvador, 
Honduras,  Nicaragua  and  Costa  Rica, 
he  discussed  the  methods  which  must 
be  adopted  by  exporters  seeking  com- 

mercial relations  with  these  countries, 
emphasizing  the  importance  of  courtesy 
and  thoughtfulness  in  corresponding with  customers  in  Central  America. 

Mr.  Boza  directed  special  attention 
to  the  importance  of  sending  samples, 
small  pamphlets  or  catalogs,  with  a  de- 

scription and  illustrations  if  possible 
of  the  merchandise  printed  in  good 
Spanish,  to  importers  in  the  Central American  countries. 

*     *     * 
Sale  of  Government  Equipment 

Being  Made 

The  following  equipment  and  avail- 
able hardware  is  for  sale  by  the  Gov- 

ernment. Any  further  information  may 
be  had  through  communication  with 
the  nearest  District  Bureau  of  Aircraft 
Production,  Attention  Material-Dis- 

posal Section: 
Thirty-nine  gross  i-in.  No.  2  flat- 

head  bright  wood  screws;  three  gross 
i-in.  No.  4  flat-head  bright  wood 
screws;  21,379  gross  J-in.  No.  4  flat- 
head  bright  wood  screws;  79,396  gross 
3-in.  No.  6  flat-head  bright  wood 
screws;  61,545  gross  1-in.  No.  2  flat- 
head  bright  wood  screws;  five  gross 
1-in.  No.  3  flat-head  bright  wood  screws ; 
73  gross  1-in.  No.  5  flat-head  bright 
wood  screws;  24  gross  1-in.  No.  6 
flat-head  bright  wood  screws;  119,- 
6S2J  gross  1-in.  No.  8  flat-head  bright 
wood  screws;  nine  gross  IJ-in.  No. 
7  flat-head  bright  wood  screws;  one 
gross  13-in.  No.  9  flat-head  bright  wood 
screws;  48  gross  3J-in.  No.  14  flat- 
head  bright  wood  screws;  60  gross 
2i-in.  No.  12  flat-head  bright  wood 
screws;  17  gross  2-in.  No.  9  flat-head 
bright  wood  screws.  These  are  all  lo- 

cated at  the  Grand  Rapids  Airplane  Co., 
Grand  Rapids,  Mich.,  and  are  in  first- 
class  condition. 

*     *     * 
Erratum 

On  page  678  the  statement  was  made 
that  manganese  dioxide  is  used  to  re- 

tard the  release  of  oxygen  when  heated 
in  a  retort  with  chlorate  of  potash. 
This  is  an  error.  The  manganese  di- 

oxide is  used  because  it  enables  the 
chlorate  of  potash  to  more  readily  give 
up  its  oxygen  and  at  lower  temperature 
than  without  it. 

Business  Items 

The  Allied  Machinery  Co.  of  Amer- 
ica has  removed  its  main  offices  in  New 

York  to  51  Chambers  St.,  where  it  has 
taken  the  entire  eighth  floor. 

The  Hartford  Special  Machinery  Co., 
Hartford,  Conn.,  is  reconstructing  its 
plant  to  manufacture  a  patented  three- 
spindle  vertical  automatic  internal 
grinding  machine  for  production  pur- 

poses. 
Chas.  F.  Ames  &  Co.  Ltd.,  90  West 

St.,  New  York,  has  been  appointed  to 
act  as  the  New  York  sales  department 
of  the  Piatt  Iron  Works,  of  Dayton, 
Ohio,  manufacturer  of  pumping  and 
power-plant  equipment. 

The  Holt  Manufacturing  Co.,  Peoria, 
111.,  has  returned  to  the  commercial 
field  after  having  been  virtually  out  of 
the  market  for  four  years,  due  to  the 
contracts  with  the  Allied  nations  and 
with  the  United  States  Government. 
During  this  period  the  Holt  plant  was 
almost  doubled  and  $1,000,000  was 
spent  on  the  plant  and  new  equipment. 

The  Ludlum  Steel  Co.  of  Michigan 
has  taken  7500  ft.  of  floor  space  in  the 
Siegel  Building,  Detroit,  and  has  fitted 
it  up  with  warehouse  and  offices.  This 
company  will  carry  a  stock  of  high- 

speed and  carbon-tool  steel  with  saw- 
ing facilities  up  to  10  in.  in  diam- 

eter. William  A.  Edwards  is  the  man- 
ager of  sales  and  has  charge  of  the  of- fices  and   warehouse. 

E.  I.  du  Pont  de  Nemours  &  Co.,  Inc., 
announce  the  organization  of  E.  I.  du 
Pont  de  Nemours  Export  Co.,  a  sub- 

sidiary corporation,  created  for  han- 
dling its  foreign  business.  The  main 

offices  of  the  new  company  will  be  lo- 
cated on  the  17th  floor  of  the  Equitable 

Building,  120  Broadway,  New  York, 
with  branches  in  San  Francisco,  Mex- 

ico City,  London  and  Rio  de  Janeiro. 
The  Sullivan  Machinery  Co.  has 

recently  organized  a  foreign-trade 
department  with  F.  W.  Copeland,  for- 

merly attached  to  the  St.  Louis  office, 
as  manager,  with  headquarters  at  Chi- 

cago. The  purpose  of  this  department 
will  be  to  coordinate  and  assist  the 
work  of  the  foreign  branches  and 
agents  of  the  company,  and  to  devote 
particular  attention  to  correspondence 
and  inquiries  from  abroad. 

B.  C.  Kenyon,  purchasing  agent  for 
the  Crocker  Wheeler  Co.,  died  at  his 
home.  East  Orange,  N.  J.,  on  Apr.  5. 
Frederick  Beckert,  master  me- 

chanic of  the  Greist  Manufacturing 
Co.,  died  at  his  home.  New  Haven, 
Conn.,  after  a  long  illness.  He  had 
been  with  the  Greist  Manufacturing 
Co.  since  1899,  starting  as  foreman  of 
the  toolroom,  but  in  a  few  years  was 
appointed  master  mechanic. 
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Fnnches  and  Dies.— By  Frank  A.  Stanley. 
Four  hundred  and  thirty-tour  o  x  9-ir. 
pages;  618  illustrations;  fifteen  tables; 
bound  in  dark  cloth  boards.  Published 
by  the  McGraw-Hill  Book  v,o.,  Jd» 
West  39th  St.,  New  York.  Price,  J4. 

This  book  contains  an  enormous  amount 
of  material  of  interest  to  the  toolmaker, 
diemaker,  tooldraftsman  or  designer.  Tlie 

large  number  of  illustrations  show  the  lat- 
est practice  in  die  making  as  done  in  some 

of  the  largest  and  best  shops  of  the  coun- 
try The  detailed  drawings  shown  are 

especially  valuable,  and  these  taken  with 
the  photographs  of  the  tools  given,  will 
prove  of  great  value  to  those  interested. 
The  presswork  of  the  book  is  unusually 

good  and  adds  to  the  ease  with  which  de- 
tails of  the  various  tools  may  be  deci- 

phered. The  chapters  are:  Press  Tools  in 
General;  Blanking  Dies;  Piercing  Tools- 
Blanking  and  Piercing  Dies ;  Compound 
Dies  for  Blanking  and  Piercing;  Cutting- 
oft  Dies  or  Parting  Tools ;  Shaving  Dies 
and  Their  Applications;  Trimming  Dies- 
Trimming  and  Shaving  ;  Drawing  Dies  and 
Their  Action  Upon  Materials  :  Combination 
and  Compound  Dies  for  Blanking,  Drawing, 

Forming  and  Piercing  ;  Bending  and  Form- 
ing Tools ;  Bending,  Forming  and  Other 

Dies  Applied  to  Specific  Lines  of  Work ; 
Dies  for  Embossing,  Marking,  Riveting, 
Swaging;  Indexing  and  Transfer  Dies; 
The  Sub-press  and  Its  Dies ;  Punch  and 
Die  Standards ;  Finding  the  Size  of  Blanks 
for  Shells  and  other  Drawn  and  Formed 
Work ;  Laying  Out  and  Making  Templets 
and  Dies ;  Locating  Holes  Accurately  in 
Die  Work;  Making  a  Set  of  Shaving  Dies; 
Some  Hardening  Principles  Applied  to  Dies. 
Index. 

"Star"  Ball  Retainers.  The  Bearings  Co. 
of  America,  Lancaster,  Penn.,  has  recently 
mailed  from  its  Detroit  office,  1012  Ford 
Bldg.,  a  new  issue  of  its  load  and  data 
sheets  on  "Star'-  ball  retainers,  which  are 
built  for  thrust  bearings,  cup  and  cone 
and  magneto  types  of  bearings.  These  lists 
are  made  to  fit  in  the  S.  A.  E.  date  sheet 
folders,  and  all  who  are  interested  may  re- 

ceive copies  of  these  lists  by  addressing  the 
Bearings  Co.  of  America. 

Floating  Chucks  and  Drills  for  Drilling 
Square  and  Hexagon  Holes.  Watts  Bros. 
Tool  Works,  Turtle  Creek,  Penn.  Circular, 
pp.  8,  3i  X  6  in.  This  explains  and  de- 

scribes the  method  of  drilling  square  and 
hexagon  holes  in  steel,  iron,  brass,  alum- 

inum, micarta  bakelite,  wood,  marble,  etc. 
List  prices  of  chucks  and  drills  are   given. 

Standard  Reinforcpd  Spiral  PIpr.  Stand- 
ard Spiral  Pipe  Works,  Chicago,  111.  Cata- 
log No.  7,  giving  list  prices  of  the  various 

sized  pipes  together  with  descriptions  of 
the  testing,  coating  and  special  sheet-steel 
fittings  for  pipes  manufactured  by  this 
company. 

Thomson       Prooeiss,       Ele<*tric       Welding. 
Thomson  Electric  Welding  Co..  Lynn.  Mass. 
This  is  a  loose-leaf  folder  containing  seven 
bulletins  descriptive  of  light-  and  heavy- 
duty  butt-welding  machines,  light-  and 
heavy-duty  spot  welders,  tool  welding  on 
high-speed  and  stellite  steels,  stationary 
electric  riveters  and  seam  welders.  All  are 
profusely  illustrated  and  contain  general 
electric-welding    information. 

Finite    Rigid    Couplings    for    L,ine    Shafts. 
Smith-Serrell  Co.,  Inc..  90  West  St..  New 
York  City.  Bulletin  No.  102,  pp.  4,  6  x  9- 
In.  folder  giving  sizes  and  list  prices  of 
Pinite    rigid   couplings. 

Malleable  Iron.  A  booklet  published  by 
the  American  Malleable  Castings  Associa- 

tion, Cleveland,  Ohio,  and  treating  of  the 
properties  and  uses  of  malleable  iron.  It 
will  be  sent  free  upon  application  to  the 
association  at  Cleveland. 

Sheet-Metal        Stamping.  Bay        State 
Stamping  Co..  Worcester.  Mass.  Catalog 
M.,  pp.  18.  6  X  3J  in.  This  is  a  catalog 
descriptive  of  self-closing  oil-hole  covers, 
oilers,  grease  cujjs,  enjery-wheel  dressers, 
tools  and  cutters  for  turning  and  trying 
emery  wheels,  curtain  fixtures  and  screw- 

driver ferrules.  Sizes  and  illustrations  are 
given. 

S.  Coulange,  director  of  the  Journal  of 
the  Industrial  Alliance,  an  association  oj 
engineers  s.~C  mechanical  designers  of  Bel- 

gium, with  headquarters  at  Rue  Bonne 
Nouvelle,  i'2,  Li#ge,  Belgium,  would  like 
catalogs  and  literature  of  Amerjca.n  rr»u.- 
cbine  tools. 

F.  Lamuchf,  8  Rue  Montesquien.  Bor- 
deaux, France,  would  like  ̂ atalogb  of 

American  machine  tools  and  equipme.'t. He  would  also  appreciate  the  names  and 
addresses  of  French  agents  for  American 
manufacturers  of  machine  tools. 

The  Purchasing  Agents'  Association  of Northern  California  through  its  secretary, 
D.  B.  Gray,  230  California  St..  San  Fran- 

cisco, invites  manufacturers  and  dealers  to 
send  complete  sets  of  their  latest  catalogs 
and  trade  publications.  Catalogs  covering 
particularly  machinery,  mechanical  goods, 
hardware,  iron  and  steel  products,  etc.,  are 
especially   requested. 

Vincento  M.  Marti,  Calle  Maestro  Aguilar 
No.  18-10.  Valencia  Spain,  desires  the 
agency  and  catalogs  for  American  lines  of 
machines  such  as  would  be  suitable  for 
outfitting   small    machine    shops. 

and  automatic  adding  machines.  Quota- 
tions should  be  given  f.o.b.  American  port. 

Correspondence  may  be  in  English.  Refer- 
ences.     No.   29067. 

A  commercial  agent  in  France  desires  to 
secure  an  agency  for  the  sale  of  machine 
tools,  industrial  supplies,  belts,  oils,  greases, 
eta  Correspondence  should  be  in  Frtnch. 

Reference.      28932. 
A  man  in  Sweden  wishes  to  purchase 

machines  for  paper  making,  especially 
hydrwUlio  presses,  also  those  for  steel  press- 

ing.    Reference.     No.   29064 

The  Bnreaa  of  Foreign  and  Domestic 
Commerce,  Department  of  Con\merce, 
Washington,  D.  C.  has  inquiries  for  the 
agencies  of  machiner.v  and  machine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the 
above  address  b.v  referring  to  the  number 
following  each   item. 

A  firm  in  England  desires  to  purchase 
lathes  for  turning  vegetable  ivory  buttons. 
2-hole,  4-hole,  and  1-hole;  and  drilling  and 
polishing  machines  for  the  manufacture  of 
buttons  from  vegetable  ivory.  Reference. 
No.    29046. 

A  firm  in  Spain  wishes  to  purchase  emery 
stones  for  polishing  and  shari'cning.  rapid 
steel  drills,  ordinary  drills  for  iron,  cutlery, 
steel  for  making  tools,  emery  powder,  and 
metal  saws.  Quotations  should  be  given 
f.o.b.  New  York.  Funds  will  be  placed  in 
New  Y'ork  bank,  or  shipments  may  be  made 
against  documents.  Correspondence  should 
be  in  Spanish.      References.      No.    29056. 

A  firm  in  Spain  desires  to  purchase  in- 
dustrial machinery.  building  hardware, 

heavy  hardware,  construction  material, 
electrical  machinery,  emery  stones,  and 
automobile  truck  tires.  Quotations  should 
be  f.o.b.  New  York.  Payment,  cash  against 
documents.  Correspondence  should  be  in 
Spanish.      References.      No.    29079. 
A  commercial  agent  in  Belgium  wishes 

to  purchase  .and  to  secure  an  agency  for  the 
sale  of  machine  tools,  twist  drills,  and 
small  tools  in  general.  Correspondence 
may  be  in  English.     References.     No.  29042. 

A  man  in  Switzerland  desires  to  secure 
an  agency  for  the  sale  of  machinery,  elec- 

trical apparatus,  and  tools.  References. No.    28975. 

A  man  in  Greece  desires  to  purchase 
galvanized-iron  sheets  and  corrugated-iron 
sheets,  size  in  meters,  two  by  one  thickness  ; 
22  to  28  gage ;  and  solder  used  in  connec- 

tion therewith.  Quotations  should  be  f.o.b. 
New  York.  Correspondence  may  be  in 
English.      References.      No.  29083. 

A  merchant  in  France  desires  to  repre- 
sent manufacturers  and  exporters  for  the 

sale  of  locomotives,  machinery,  and  ma- 
terials for  railways,  steamships,  gas  and 

electrical  plants,  waterworks,  mining,  con- 
struction work,  etc.  Correspondence  may 

be  in  English.     No.  28959. 

A  business  man  in  Norway  desires  to 
secure  an  agency  for  the  sale  of  electrical 
motors,  transformers,  storage  batteries,  dry 
cells,  wires,  cables,  resistance  alloys,  appa- 

ratus for  cooking  and  heating,  insulators, 
insulating  materials,  tapes,  and  other  elec- 

trical supplies ;  also  varnish,  carbon  and 
metal  brushes,  metals,  transformer  and 
dynamo  plates,   tools,    etc.      No.    28960. 

A  firm  In  Switzerland  desires  to  purchase 
and  to  secure  an  agency  for  the  sale  of 
automatic  numbering  machines,  stamp  pads. 

American  Association  of  Engineers.  An- nual meeting  has  been  scheduled  for  May 
13  at  Chicago.  C.  E.  Drayer,  national 
secretary,   29   S.   La  Salle   St.,   Chicago,   IlL 

American  Foundrymen's  Association.  An- nual convention  and  exhibit  will  be  held  in 
Philadelphia  the  week  of  Sept.  29,  1919. 
C.  E.  Hoyt.  secretary,  111  W.  Monroe  St., 
Chicago,    111. 

The  American  Railway  Association.  Me- 
chanical Section,  will  hold  its  convention 

and  exhibition  at  Atlantic  Citv,  N.  J..  June 
18-25.  Secretary,  J.  B.  Conway,  1841  Oliver 
Bldg.,    Pittsburgh,   Penn. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler,  Detroit.  Mich.,  June  16-19,  1919. 
Secretary.  Calvin  Rice,  29  West  39th  St., 
New   York  City. 

American  Society  for  Testing  Materials 
will  hold  its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  24-27,  head- 

quarters at  the  Hotel  Traymore.  Secretary- 
treasurer.  University  of  Pennsylvania, 
Philadelphia,   Penn. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock.  Jr..  secretary.  Room 
41,    166    Devonshire    St..    Boston.    Mass. 

Engineers'  Club  of  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the  month, 
with  the  exception  of  July  and  August. 
Lewis  H.  Kenney  is  the  chairman  of  com- mittee on  papers. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K 
Hiles.  secretary,  Oliver  Building,  Pitts- 

burgh,   Penn. 
Irrational  Foreign  Trade  Council.  Annual 

meeting  at  Chicago.  Apr.  24-26.  O.  K. 
Davis,  secretary,   1   Hanover  Square,   N.   Y. 

National  Machine  Tool  Builders'  Asso- ciation. Spring  convention  to  be  held  hi 
Atlantic  City.  N.  J.,  May  12  and  13,  with 
headquarters  at  Hotel  Traymore.  C.  Wood 
\Valter,     Cincinnati,     Ohio,    secretary. 

New  England  Foundrymen's  Association. Regular  meeting,  second  Wednesday  of 
each  month.  Exchange  Club.  Boston,  Ma.>5S. 
Fred  F.  Stockwell,  205  Broadway,  Cam- bridge, Mass. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club.  Philadelphia.  Penn., Howard  Evans,  secretary,  Pier  45,  North 
Philadelphia,    Penn. 

Providence  Engineering  Society.  Monthly 
meeting  fourth  Wednesday  of  each  month. 
A.  E.  Thornley,  corresponding  secretary, 
P.  O.  Box  796.      Providence,  R.  I. 
Rochester  Society  of  Technical  Drafts- 

men. Annual  meeting  and  election  of  offi- 
cers to  be  held  June  28.  On  May  29 

Maurice  A.  Wilder  will  be  the  speaker. 
Secretary,  O.  L.  Angevine.  Jr..  Rooms  131- 
137,    Sibley    Block.    Rochester.    N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine.  Jr.,  secretary,  857  Genesee 
St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel.  secretary.  310  New 
England  Building.  Cleveland.  Ohio. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month. 
Oscar  S.  Teale.  secretary,  240  Broadway. 
New  York. 
United  States  Chamber  of  Commerce.  An- 

nual convention  to  be  held  at  St.  Louis. 
April  28.  29  and  30.  National  headquarters. 
Riggs  Building,  Washington.  D.   C. 

Western  Society  of  Engineers,  Chicago. 
III.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
Julv  and  August.  Edgar  S.  Nethercut.  sec- 

retary. 1735  Monadnock  Block,  Chicago.  111. 

o 
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Condensed-Clipping  Index  of  Equipment 

Clip,  paste  on  S  x  5-in.  cards  and  file  as  desired 
Worm-Wlieel   Oenerating    Machine 

Gould  &  Eberhardt,  Newark,  N.  J, 
"American  Machinist, 

Maximum  diameter  of  worm- 
wiieel  cut,  18  in.,  from  10  to  100 
teeth,  including  even  and  prime 
numbers  also  form  100  to  200 
teeth  in  even  numbers,  with  hobs 
having  from  single  to  quintuple 
thread  inclusive  ;  maximum  diam- 

eter of  hob.  5J  in.  ;  tangential 
length  of  hob.  8  in.  ;  tangential 
travel  of  cutter  slide.  10  in.  : 
maximum  distance  rrom  center  of 
cutter  to  center  of  work  spindle. 
134  in.  :  minimum  distance  from 
center  of  cutter  to  center  of  work 
spindle,  3  in.  ;  fixed  distance  froni 
top  of  faceplate  to  center  of  cutter 
arbor,  7  in. ;  diameter  of  portable 
cutter  arbor,  li  in.  ;  countershaft  speed,  800  r.p.m.  ;  driving  pulley. 
16  X  4i  in. ;  weight,   8600  lb. 

Milling:  Machine^  Ho.  20i  "Duplex" 
Van  Norman  Machine  Tool  Co.,  Springfield,  Mass. 

"American  Machinist,"  April  3,  1919 

Ram,  lli-in.  movement  over  column, 
30  in.  long  held  by  two  lever  binders ; 
cutter  head  can  be  attached  to  side  of 
ram  at  any  angle;  .spindle,  153  in.  long. 
No.  13  B.  &  S.  taper  hole  ;  spindle  speeds, 
twelve,  21  to  350  r.p.m.  ;  drive  pulley, 
lOJ  in.  diameter  4  in.  face,  running  at 
385  r.p.m. ;  feeds,  16  changes  from  i  to 
12  in.  per  min. ;  table  42  x  9|  In.,  28-ln. 
automatic  longitudinal  feed;  .saddle,  24 J 
in.  long.  12-in.  automatic  transverse 
feed  ;  overhanging  arm,  4-in.  solid  steel 
with  straps  and  harness  ;  vise  jaws,  7  x 
IJ  in.,  4i-in.  opening;  equipment  sup- 

plied, draw-in  spindle,  I  in.  split  collet. 
No.  7  B.  &  S.  taper  reducing  collet.  23 
in.  end  mill,  cutter  arbor,  wrenches 
countershaft.  Semi-  or  full-universal 
centers,  subhead,  and  universal  slotting 
attachment  sui>plied  separately.  Net 
weight,    3800    lb. 

Drills,  Portable  £leotrio 
Black    &    Decker    Manufacturing    Co.,    105-115    So.    Calvert    St., 

Baltimore.   Md. 

"American  Machinist,"  April  3,  1919 

These  drills  are  made  in  j'a - 
and  4-in.-  sizes  and  are  equipped 
with  a  pistol  grip  and  trigger 
switch.  The  current  is  controlled 
by  pulling  the  trigger,  without  the 
necessity  of  changing  the  position 
of  the  hand  holding  the  machine. 
It  is  also  claimed  that  drill  break- 

age is  less  i)ecause  the  operator 
does  not  have  to  change  the  posi- 

tion of  his  hands  to  switcii  off  the 
current.      Both   models   have   5-hp. 
motors  with  series  compensated  windings,  and  operate  on  any 
current  from  direct  to  60-cycle  alternating.  Cooling  is  accom- 

plished by  means  of  a  vane  impeller  mounted  on  the  armature 
shaft  which  causes  a  forced  circulation  of  air  through  the  housing. 
Gears  run  in  a  grease-tight  compartment.  The  speed  of  the  A- 
In.  drill  is  1600  r.p.m.  with  no  load,  while  that  of  the  i-in.  drill  is 
1200  r.p.m.  with  no  load,  the  energy  consumed  in  both  cases  being 
175  watts. 

Scraping  Machine,  Pneumatic 
Anderson  Bros.  Manufacturing  Co.,  Rockford,  111. 

"American  Machinist,"  April  3,   1919 

This  machine  provides  a  scrap- ing tool  operated  by  a  pneumatic 
ram  which  is  attached  by  a  uni- 

versal joint  to  a  carriage  running 
on  a  4-in.  I-beam  mounted  on  a 
column  as  shown.  A  sensitive 
switch  located  under  the  work- 

man's right  hand  controls  the  tool, forward  movement  of  the  switch 
producing  a  similar  motion  of  the 
tool  and  the  reverse  returning  it 
to  its  original  position.  The  tool 
holder  is  carried  in  ball  bearings 
which  permit  scraping*  at  any 
angle.  Consumption  is  8  cu.ft.  of 
free  air  per  minute  at  80-  to  90- 
Ib.  pressure.  A  rotating,  tilting- 
top  table  with  T-slots  can  be  sup- 

plied for  holding  small  work. 

Leveling'  Block,  Planingr-MHcliine 
Cincinnati!  Planer  Co..  Cincinnati,   Ohio 

"American  Machinist,"  April  3.   1919 

This  planing-machine  level- 
ing block  has  a  cast  base  with 

wide  flange  and  four  1-in. 
lioles  and  a  ground  inclined 
.surface.  The  I)earing  surface 
of  the  leveling  lilock  is 
ground  and  the  block  is  also 
ground  on  the  inclined  sur- 

face. The  block  is  operated 
by  a  5-in.  drawbolt  with  a 
fine  thread  extending  almost 
its  entire  length.  A  locknut 
and  a  lockwasher  are  pro- 

vided to  hold  the  adjustment 
against  change  due  to  viabra- 
tion. 

Drilling    Machine,    Hlfh-.Speed    Ball-Bearing, 
Printing  Machine  Co.,  Cincinnati,  Ohio 

"American  Machinist."  April  3, 

This  high-speed,  sensitive  drilling  machine 
runs  on  ball  bearings  throughout,  which 
are  designed  to  be  dustproof  and  grease 
tight.  Four  spindle  changes  are  obtained 
through  the  shifting  device  which  combines 
plate  and  face  cams  in  such  a  way  that  the 
belt  is  shifted  off  one  step  before  it  starls 
on  the  other  one,  thus  permitting  a  tight 
belt  to  be  used.  An  idler  pulley  is  held 
against  the  belt  by  a  spring  except  during 
the  operation  of  shifting.  Constructional 
features  include  hardened  chrome-nickel 
steel  spiral  gears  running  in  oil.  encased 
drive  shaft,  wide-face  rack  driven  by 
hardened-steel  pinion.  The  machine  may 
be  had  with  single  or  multiple  spindles,  two 
types  of  motor  drive  and  with  and  without 
pump  power  feed. 

•Plerle" 

1919 

k 

Scale  and  Square  Holder  "Tamco"  Pocliet 
Automatic    Machine    &    Tool    Co.,    Inc.,    87    Frankfort    St.,    New York  City 

"American  Machinist."  April  3.   1919 

This  is  a  holder  for  pocket  scale 
or  square  which  can  be  clipped 
to  pocket,  apron  or  overall,  keep- 

ing the  tool  in  a  convenient  place 
where  it  cannot  be  lost.  The 
holder  can  be  reversed  to  carry 
the  tool  inside  the  pocket  when  it 
is  no  longer  needed.  It  also  makes 
a  handy  scale  reader  as  it  slides 
easily  and  has  a  straight  edge. 
It  is  made  from  one  piece  of 
nickel-plated  spring  .steel  with 
rounded  corners  and  there  are  no 
small  parts  to  be  lo.st  or  broken 
or  to  get  out  of  order. 

Lathe,   Duplex-Spindle   Plain   Turning 
Schraldt-Norgren  Co.,   3121   So.   California  Ave.,   Chicago.   111. 

"American    Machinist,"    April    10,    1919 

Developed  with  the  object  of 
providing  means  ror  turning 
small-diameter  work  between 
centers  and  operating  '  on  two 
pieces  simultaneously.  The  idea 
IS  particularly  to  provide  for  the 
turning  of  such  pieces  as  cannot 
be  turned  on  automatic  screw  ma- 

chines because  they  are  too  long 
or  must  be  centered  for  final 
grinding  operations.  A  number 
of  cutting  tools  for  turning  both 
straight  and  tapered  work  can  be 
IJtted  and  back  tools  can  be  pro- 

vided for  necking  and  undercut- 
ting operations.  Weight,  1300 

lb.  ;  length  of  bed,  56  in.  ;  floor 
space,  length,  62  in.,  width,  39  in. 
diameter,  6J  in.  ;  face,  SiJ  in.  ;  speed. 
between  centers,  24  in. ; 
rest,  6  In. 

height,   52   in. ;   drive  pulley 
,    .  20  r.p.m. ;  maximum  distance 

swing  over  bed,  10  in.  ;  swing  over  cross- 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG  IRON 
Current 

CINCINNATI 
No.  2  Southern      $30  35 
Northern  Basic        27 .  55 
Southern  Ohio  No.  2        28.  55 

NEW  YORK,  Tidewater  delivery 
2X  Virginia  (silicon  2.25  to  2.75)        32.40 
Southern  No.  2  (silicon  2.  25  to  2.  75)       34.  70 

BIRMINGHAM 
No.  2  Foundry       26.75 

PHILADELPHIA 
Eastern  Pa.  2X  (silicon  2.  25  to  2.75)    31   90* 
Virginia  No.  2    33.25t 
Ba.sic    29  65* 
Grey  Forge.  .  .    29  65* 

CHICAGO 
No.  2  Foundry  Local        26.  75 
No.  2  Foundry  Southern       33.00 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley       26  25 
Basic        25,75 
Bessemer        29,  35 

*  F.o.b.  furnace,     t  Delivered. 

One  Month  .\go 

$34.60 31  80 
32  80 

36.  15 
39.95 

31.00 

36.15* 

38. lot 

33,90* 
33.90* 31.00 
37.25 

31.00 
30.00 
33.60 

STEEL  SHAPES — The  following  base  prices  per  100  lb.  are  for  structural 

shapes  3  in.  by  1  in.  and  larger,  and  plates  J  in.  and  heavier,  from  jobbers'  ware- 
houses at  the  cities  named: 

.   New  York   .     .—  Cleveland  ^  ^-  Chicago  — . 
One        One                         One  One 

Current  Month     Year    Current     Year  Current      Year 
Ago        .^go                       Ago  Ago 

Strui-tiiral shapes      $3,47     $4,07     $4   20     $3.37     $4,20  $3,47       $4,20 
Soft  steel  bars        3.37       3  97       4    10       327       4  20  3,37         4.10 
Soft  steel  bar  shapes..      3.37       3  97       4.10      3  27       4,20  3.37         4.10 
Soft  steel  bands       4.07       4.57       
Pjates,  }  to  I  in.  thick     3.67       4.27       4.45       3  57       4  20  3.67         4.45 

'  *For  A-in.  plates  the  extra  is  30c.  per  100  15. 
Note — For  less  than  carload  lots  add  4'c.  per  100  lb. 

Bj\]^    iron — I'rices  per  100  lb.  at  the  places  named  are  as  follows: 
Current         One  Year  .A  go 

Pittsburgh,  mill,!Ca.-=tern  shipment      $2.  35  $3,  50 
Warehouse,  New  York        3  .  37  4  70 
Warehouse,  Cleveland           3,22  4    10 
Warehouse,  Chicago        337  410 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per  pound  from 
jobbers'  warehouse  at  the  cities  named: 

.   New  York  - Cleveland    '-Chicago — 

3  0^  _ 

5n:b  ̂ ^  SioP  S;«o  t'jS  o«o  u^  c.30 SS,^  p  P  s«  M  CO  M     ac:  COM  sc  sqm .50  O  £  0.4<  0>i<  0£  OX  Ut  OX 

*No.  28  black        4  35  5.50  6.22  6  45  5,27  6  385  5  37  6,45 
*No.  26  black        4  25  5.40  6.12  6.35  5    17  6.285  5  27  6  35 
*No8.  22  and  24  black    ,      4,20  5,35  6,07  6  30  5    12  6  235  5  22  6  30 
Nos.  18  and  20  black          4   15  5,30  6,02  6  25  5,07  6    185  5    17  6  25 
No.  16  blue  annealed   ..      3  75  4,77  5  37  5  65  4  67  5   585  4  77  5  65 
No.  1 4  blue  annealed         3.65  4.67  5,27  5  55  4  57  5  485  4  67  5   55 
No.  10  blue  annealed         3  55  4.57  5    17  5  45  4  47  5   385  4   57  5  45 

*No.  28  galvanized        5.70  6,50  7   57  7  70  6  62  7.635  6  72  7  70 
♦No.  26  galvanized        5,40  6,20  7  27  7,40  6.32  7.335  6  42  7  40 
No.  24  galvanized        5,25  5  90  7   12  7,25  6.17  7.185  6  27  7  25 

*  For  painted  corrugated  sheet.s  add  30c.  per  1 00  lb.  for  25  to  28  gage;    25c,  for 
19  to  24  gages;  for  galvanized  corrugated  sheets  add  1  5o.,  all  gages. 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
requiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extra,*)  the 
following  discounts  hold: 

Current         One  Year  Ago 

New  York    List  List  plus  10% 
Ceveland           5%  off  List  plus  10%, 
Cliicaeo    2%  off  List  plus  10% 

DRILL  ROD— Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

New  York    450/  ^cj 

^jf.veland        35^,  35^? 
^'"™K°       35%  35% 

SWEDISH  (NORWAY)  IRON— The  average  price  per  100  lb.,  in  ton lots  is: 

Current  One  Year  Ago 

^f"'}'"'.''       $25.50-30  $15.00 Cleveland          20. 00  |5  00 Lhicago          16  50  15  00 
In  rolls  an  advance'of  50c.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  15c.  per  lb. 

WELDING   MATERIAL    (SWEDISH)-I'"ces  are  a*  follows  in  cel.t.- per  pound  f.o.b.  New  York,  in  1 00  lb.  lots  and  over: 

f.H.A.  i,. 
No.  8,  ̂   ani 

Welding  Wire 

Mo. 10 
1 

No.  12   

A,  No.  14andA .... 
-No.  18        .... 
No.  20   

25.  50  to  33  00 

Domestic  20c.  for  A,  15c.  for  i  to  A- 

Cast-Iron  Welding  Rods 

A  by  12  in.  long  14  00 
J  by  19  in. long  12  00 
\  by  19  in.  long    10  00 
!  by  21  in.  long      10  00 

Special  Welding  Wire,  Coaterl 

J      33,00 
A      30,00 
A      38.00 

MISCELLANEOUS  STEEL— The  following  quotations  in  cents  per 
pound  are  from  warehouse  at  the  places  named: 

New  York          Cleveland  Chicago- 
Current              Current  Current 

Openhearth  spring  steel  (heavy)          7  00                  8  00  8  00 
Spring  steel  (light)        10,00                  1 1    25  1 1   75 
Coppered  bessemer  rods        8,00                  8  00  7.07 
Hoop  steel        4  07                  4  75  4  07 
Cold-rolled  strip  steel        7  50                    8  25  8   10 
Floor  plates        5,67                    6, 00  5,92 

Note — For  less  than  carload  lots  add  4ic.  per  100  lb. 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b,  Pittsburgh:  basing 

card  of  National  Tube  Co.  for  steel  pipe,  Cardry  .\.  M.  Byer's  Co.  for  iron,  both 
dated  Mar.  21,  1919. 

BUTT  WELD Iron 
Steel 

Inches  Black 

i,  i.and  J      505% 

I  to  3. 

54i% 
57!% son 

Galvanized 

24% 
40% 
44% 

Inches  Black 

5  to  H     39J% 

25  to  6      535  % 

LAP  WELD 

35%  2      32S% 
41%  2ito6      34i% 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

i,  Jand  i        46!.% 
J    51i% 
I  to  H    55i% 

LAP  WELD, 
2    48!% 

2!  to  4    5U% 
4J  to  6    50i  % 

29%  i  to  M    395% 

39% 
43% 

EXTRA  STRONG  PLAIN  ENDS 

37%  2        331% 
40%  2}  to  4    35!% 
39%  4S  to6    344% 

Galvanized 

23}  % 

18!% 

21'.% 
24!% 

22  J  % 

f  to  3  in.  steel  butt  welded. 
3 1  to  6  in.  steel  lap  welded. 

. —  Oiicago  — . 

Gal- 

Black       vaoized 

57i%  M,^r 531%        41^ 

Stock  diBcounte  in  cities  named  are  as  follows: 

^New  York—     ^Cleveland- 

Gal-  Gal- 
Black   vanixed  Black   vanized 

47%       31%     46J%      31    % 
42%       27%     424%      27i% 

Malleable  fittings.     Cla.'^s  B  and  C,  from  New  York  stock  sell  at  list  +I2;% 
Cast  iron,  standard  sizes,  10%  off. 

METALS 

MISCELLANEOUS  METALS— Present  and  past  ̂ 'cw  York  quotations 
in  cents  per  pound,  in  carload  lots: 

Cur-  One  One   Year 
rent  Month   .Ago  Ago 

Copper,  electrolytic        1525  1700  23.50 
Tin  in  5-ton  lots             7250  72  50  85  00 
Lead          4  95  5    10  7.25 
Spelter               6  50  6  85  7.50 

ST.  i.oris 
Lead          4  75  4  80  7   10 
Spelter          6    15  6  50  7  25 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton  or 
more: 

.   New  York   .     ̂   Cleveland—         .—  Chicago  — • 

^-'±  tSo   coso    i-^  G)*o    i.*;   oao =  =    -^^       sew    SB    aoM    3?   acM 
cj£      0'^<    OX      u  £i      o><<:     u£     o>.-e 

Copper  sheets,  base..  22.50  24  50-27  3150-33  23.50  35.00  26.00  35  00 
Copner  wire  (carload 

lots)    23,00  25  00-28  32  00  23  00  34  00  22.00  34.00 
Brasssheets    18752375-28  30.75  25  00  30.00  21.50  35.00 
Brasspipe    28  00  34  00-37  36  50  33.00  41.00  3100  41.00 
Solder  (half  and  half) 

(caselots)    46.50  38  00-41  62  00  43.00  41.50  39.00  48  00 

Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  oz.  and  heavier, 
add  1c.;  polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under;  over 
20  in.,  2c. 

^I^^gg  RODS — The  follow-ing  quotations  are  for  large  lots,  mill.  100  lb.  and 
over,  warehouse;   25%  to  be  added  to  mill  prices  for  extras:   50%  to  be  added  to 

warehouse  price  for  extras; Current  One  l  ear  .\go 

Mill               $18  00  $25  25 
NewYork    19  50  26,25 
Cleveland    24,00  30.00 

Chicago    24.00  35.00 
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AVEK
TICA

L- spindle    
  
milling 

L.  machine   
 
that    is 

believed  to  be  the 
and  heaviest  that  has 

made  its  appearanc
e  

on 
the  market  is  shown  in 
the  illustratio

ns.  
It  is  the 

product   
 
of    the    Becker 

Milling    
  
Machine   

   
Co., 

Hyde  Park,  Mass  and  in- 
corporates many  of  the 

features  used  in  previous 

designs  of  this  company 

as  well  as  a  number  of 

new   and   valuable 
 
addi- 

tions. The  machine  is  pri- 
marily intended

  
for  the 

machining
  

of  large  heavy 

parts    and 
the   construc- 

tion    of     the 

knee,     saddle 
and  table  has 
been     made 

very    rugged. 

The  knee  is  of 

great     width 

and     is     sup- 
ported  

   
by 

two  telescopic
 

screws  
  

in- 
stead    of     a 

single  one  as 
in    most    de- 

signs.      This 

feature    
 
pro- 

vides   a    sup- 
port   for    the 

table   that    is 
well  out  from 

the  center  of 
the     machine 

and  takes  care 

of    many     of 
the      stresses 

due    to    over- 

hang      when 

the    table    is 
moved  to  the 

extreme  posi- 
tions.      The 

position   
    

of 
these    two 

suppor
t- 

i  n  g     screws 

and  the  great 
width   of  the 

knee,    96    in., 
can  be  seen  in 
Fig.   1.     The 
knee    is    also 

supported 
   

by 
the  column  or 

American  Machinist 
The  Becker   Model  D-1 

ir;:'  Vertical  Milling  Machine 
The  great  increase  in  the  rates  of  feed  and  speed  that 
have  been  adopted  during  the  last  few  years  has 
necessitated  the  production  of  machines  far  heavier 

and  sturdier  than  those  produced  a  few  years  ago. 

The  vertical-spindle  milling  machine  here  described 
is  the  most  recent  product  of  the  Becker  Milling 
Machine  Co.,  and  is  believed  to  be  the  largest, 

heaviest  and  most  powerful  machine  of  this  type 
on  the  market.  Its  size  can  be  imagined  when  it  is 
realized  that  pieces  of  work  weighing  up  to  10  tons 
can   be  carried  and  machined  on  the  Work  table. 

B7G.  1. 
FRONT  VIEW  OP  THE  BECKER  MODEL.  D-1   VERTICALr-SPINDLE 

MILLING    MACHINE 20    in. 
Longitudinal  feed  of  table,   79   in. :   cross-teed   of  table,   20   in. ;  vertical  feed  of  knee,  . 

vertical  power  feed  of  spindle,  13  in.  :  working  surface  of  table,  96  x  20  in.  ;  over-all  working 
surface,  110  x  20  in.  ;  maximum  distance  between  spindle  and  main  table,  22  in.  :  maximum 
di.stance  between  spindle  and  rotary  table,  13  in.  :  maximum  distance  from  center  of  spindle  to 
frame,  2.iJ  in.:  T-slots  in  table,  three.  J  in.  wide;  length  of  saddle,  96  in.:  length  of  knee.  96 
in.  ;  width  of  face  of  column,  24  in.  :  feeds,  from  0.003  to  0.46  in.  per  spindle  revolution,  three 
changes  being  obtained  by  gearing  and  a  wide  range  through  friction  pulleys;  mam  spindle 
bearing.  93  in.  long.  4  in.  in  diameter:  end  of  spindle  nose.  4}  in.  in  diameter  with  No,  l}t 
a.  &  S.  taper  hole:  speeds,  fourteen,  7  with  open  belt,  45  to  260  r.p.m.,  and  7  with  back  gears, 
9  to  51  r.p.m.  ,,,_. 
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frame  of  the  machine  oy 
the  use  of  the  Becker 
patented  knee  gibbing.  A 
horizontal  cross-section 
of  this  gibbing  is  showm 
in  Fig.  2  and  it  will  be 
noticed  that  the  forward 

pull  on  the  gib  is  not 
carried  by  the  screws 
holding  the  gib  in  place, 

but  by  the  lock  construc- 
tion of  the  gib  itself.  The 

knee  is  cast  with  heavy 

ribs  running  in  both  di- 
rections, the  spaces  be- 

tween the  ribs  on  the  top 
of  the  knee  being  closed 
in  by  covers  to  prevent 
dirt  and  chips  accumulat- 

ing. The  tele- scopic screws 
are  connected 

by  gearing  to 
move  simulta- neously,  a 

method  be- 
ing incor- 

porated to allow  their 

being  adjust- 
ed independ- 

ently in  order to  make  any 

s  1  i  ,g  h  t  ad- 
justments for 

a  1  i  g  n  m  ent. 
Thei  s  a  d  die 
is  also  96  in. 
long  and 
slides  on  the 

knee  on  ta- 
pered gibs  at 

the  center  and 
a  wide  flat 

way  at  each end.  The 
table  is  held 

to  the  saddle 

b  y  tapered 
gibs  and  has 
a  bearing  the 
full  length  of 
the  working 

surface.  The 

table  is  pro- vided with 
power  rapid 
trav  e  r  s  e  in 

either  direc- 
tion and 

also  a  fine 

hand  adjust- 
ment, which 

is  available  at 
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the  front  of  the  knee  or  at  either  end  of  the 

table.  The  hand  adjustment  for  cross  and  vertical 

feeds  is  at  the  center  of  the  knee.  A  particular  fea- 
ture of  the  machine  is  the  centralized  control,  which 

allows  the  operator  standing  at  his  position  at  the  front 

of  the  machine  to  operate  all  hand  and  power  feeds. 
In  connection  with  the  centralized  control  it  might  be 

mentioned  that  in  the  majority  of  cases  the  various 

movements  can  be   operated  from   both   sides   of  the 

WJUSTABLE 
KNEE   SLIDE 

FIG.  2.     CROSS-SECTION  OP  THE  KNEE  GIBBING 

machine  in  order  to  save  the  operator  the  trouble  of 

walking  around  it.  The  table  has  three  l-in.  T-slots,  oil 
grooves  on  the  sides,  and  an  oil  pan  at  each  end  for 
collecting  the  cutting  lubricant  from  where  it  is  re- 

turned to  the  tank  cast  in  the  base  of  the  column. 
The  head  can  be  raised  or  lowered  from  either  side 

and  the  saddle  can  be  moved  on  the  knee  from  either 
the  rear  or  front  of  the  machine.  Adjustable  stops  are 

provided  for  all  of  the  vari- 
ous movements. 

The  spindle  is  back  geared 
and  driven  by  a  6-in.,  double, 
quarter-turn  belt.  The  spin- 

dle is  of  the  Becker  Barrell 

type  of  construction  and  is 
provided  with  an  adjustable 
automatic  stop,  a  micrometer 

stop  gage,  a  fine  hand  ad- 
justment, and  a  quick-return 

mechanism.  The  construc- 
tion is  shown  in  Fig.  3.  The 

spindle  is  carried  in  a  conical 
sleeve  bushed  with  bronze 

bearings,  means  being  pro- 
vided for  adjustment  to  com- 

pensate for  wear.  The  end 

thrust  is  carried  upon  ball- 
thrust  bearings  supported  by 
the  end  of  the  conical  sleeve, 
this  construction  preventing 
possible  seizure  of  the  spin- 

dle due  to  unequal  expansion 
of  the  bronze  and  iron.  A 

micrometer  stop  is  located  di- 
rectly on  the  front  of  the 

spindle,  this  being  very  con- 
venient for  setting  opera- 

ations.  This  stop  and  the 
slot  in  the  front  of  the  head 
in  which  it  runs  can  be  seen 
on  the  front  of  the  spindle 
head  in  Fig.  1. 

The  back  gears  are  located 
In  the  upper  part  of  the  head 
directly  under  the  spindle- 
drive  pulley,  and  are  operated 

by  the  small  lever  projecting  from  the  bottom  of  the 
bowl-shaped  casting  just  beneath  the  spindle  pulley. 

The  feeds  with  open  belt  vary  from  0.003  to  0.09  in. 
per  spindle  revolution,  and  with  back  gears  from  0.013 
to  0.46  in.  per  spindle  revolution.  Three  changes  of 
feed  are  obtained  by  means  of  the  gearing  in  the  feed 
box  that  is  located  at  the  rear  of  the  machine,  while 
a  wide  range  of  feeds  between  the  limits  given  are 
obtained  by  means  of  the  friction-feed  device.  The 
two  large  disks  on  the  idler  pulleys  at  the  upper  rear 
corner  of  the  machine  are  in  reality  leather-faced  fric- 

tion disks  which  drive  the  small  friction  wheel  and  the 
vertical  shaft  that  may  be  seen  at  the  rear  of  the  ma- 

chine in  Fig.  4,  this  shaft  continuing  down  into  the 

gear  box. 
The  machine  shown  is  of  the  single-pulley-drive  type, 

having  a  gear  box  giving  seven  changes  of  speed;  this 
construction  giving  14  speeds  in  all,  those  with 
open  belt  ranging  from  45  to  260  r.p.m.,  while  those 
with  back  gears  range  from  9  to  51  r.p.m.  The  spindle 
is  provided  with  a  drawbar  and  draw-in  chuck,  and  is 
stopped  or  started  by  the  foot  pedal  shown  at  the  left 
in  Fig.  1,  while  a  similar  foot  pedal  at  the  right,  which 
was  not  in  place  at  the  time  the  photograph  for  the 
illustration  was  taken,  controls  the  rapid  traverse.  This 
is  driven  through  a  separate  belt  and  pulley  at  the  rear. 
The  moving  member  for  the  clutches  for  engaging  the 
rapid  traverse  and  the  speeds  is  so  made  that  it  is 
impossible  for  both  to  be  engaged  at  the  same  time. 

FIG.    4.     A  SIDE  VIEW  OP  THE  MACHINE 
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Where  motor  drive  is  desired,  the  motor  is  placed  on  the 
extension  of  the  base  at  the  rear  right  side  of  the 
machine.  In  the  case  of  motor  drive,  a  10-hp.  machine 
running  850  r.p.m.  is  recommended,  or  a  motor  having 
a  speed  range  with  a  ratio  of  4  to  1,  in  which  case  the 
speed  box  is  not  necessary. 

Extras,  such  as  arbor  support,  oil  pump  with  con- 

7{,ii  hhiinfM 
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FIG.   3.      CONSTRUCTION  OF  THE  SPINDLE  AND  HEAD 

nections,  and  a  rotary  table  with  a  circular  top  graduated 
to  360  deg.  and  having  a  working  surface  30  in.  in 
diameter,  can  be  furnished.  Both  Figs.  1  and  4  show 
this  rotary  table  in  place. 

I 

Red  Pans  to  Speed  Up  Hoodoo  Jobs 
By  Peter  F.  O'Shea 

The  workmen  at  the  special  tap  plant  of  the  Green- 
field Tap  and  Die  Corporation  do  not  especially  admire 

orders  assigned  to  them  which  call  for  only  one  or 
two  or  three  duplicate  taps.  Such  orders  are 
to  them  a  nuisance.  Even  though  a  very  good  piece 
rate  is  put  on  such  work  a  man  can  make  more  by  doing 
some  order  calling  for  500  to  1000  taps,  because  the 
time  of  setting  up  his  machine  more  than  eats  up  the 
extra  profit.  Therefore  each  workman  had  until  re- 

cently avoided  a  pan  containing  only  one  or  two  blanks 
in  process.  If  he  had  to  take  the  pan  he  found  every 
possible  opportunity  to  let  it  lie  under  his  bench  or  out 
of  sight  while  he  went  on  with  some  large  order  in 
which  there  was  money. 

If  only  a  man  here  or  there  postponed  a  job  in  this 
way  it  would  not  amount  to  a  great  deal.  But  when  at 
the  recent  January  inventory  all  the  stray  small  jobs 
were  collected  together  they  made  a  striking  exhibition. 
There  were  a  total  of  300  of  them  which  had  been 
squeezed  aside  by  the  pressure  of  war  work.  As  it 

was  time  for  New  Year's  resolutions  the  manager  made 
one  for  the  whole  plant,  and  like  a  wise  man  provided 
mechanical  means  for  getting  action  on  the  resolution. 

The  work  in  process  in  this  shop  is  kept  in  small  pans 
of  uniform  size.    This  is  a  special  plant,  something  like 

a  job  shop,  because  it  confines  itself  to  special  taps. 
These  include  left-hand  and  metric  threads,  odd  pitches 
and  unusual  diameters,  leaving  the  mass  of  the  regular 
sizes  to  another  plant  of  the  corporation.  One  pan 
therefore  may  hold  either  an  installment  of  a  fairly 
large  order  of  500  or  1000  or  it  may  have  only  one  tap 
rattling  around  in  it  as  the  complete  order.  The  num» 
ber  of  pans  in  the  factory  may  be  judged  by  the  fact 
that  the  inventory  revealed  300  of  the  delayed  pans 
containing  orders  for  from  one  to  six  taps  each. 

Pans  Are  Used  for  Small  Orders 

So  the  works  manager  took  two  hundred  of  the  pans 
and  had  them  painted  with  red  enamel  so  brilliant  that 
they  could  be  seen  a  mile  off.  These  pans  are  now  being 
used  for  all  small  orders  unless  they  are  jobs  for  which 
there  is  no  hurry.  Such  a  pan  cannot  remain  hidden 
under  a  bench  for  it  almost  throws  a  bright  light  around 
the  corner.  And  when  a  man  goes  to  the  job  bench 
along  the  aisle  to  get  his  next  work  the  red  pans  (marked 
A  and  B  in  the  illustration)  stand  out,  so  that  by  no 
human  ingenuity  in  absent-mindedness  can  he  possibly 

THE  PANS  MARKED  A  AND  B  ARE  PAINTED  RED  TO  MAKE 
THEM  STAND  OUT  FROM  THE  OTHERS 

succeed  in  not  noticing  them.  If  he  turns  away  from 
the  bench  leaving  a  red  pan  behind  him  he  immediately 
hears  about  it  from  the  other  workmen,  who  can  be 
depended  upon  to  look  after  their  own  interests. 

To  accompany  the  red  pans  the  works  manager  estab- 
lished a  regular  schedule  for  putting  a  small  hurry-up 

order  through  the  shop  as  follows: 
Hours 

One  tap  -ts  in.  to  1  in.  from  blank     20 
Two  to  three  taps  -h  in.  to  1  in.  from  blank     30 
Four  to  six  taps  iV  in.  to  1  in.  from  blank    40 
One  tap  \-h  in.  to  2i  in.  from  blank     30 
Two  to  three  taps  It's  in.  to  2i  in.  from  blank    40 
Four  to  six  taps  li^  in  to  1\  in.  from  blank    50 
From  steel  add  10  hours. 
Combination  pipe  taps  and  drills,  square  or  Acme  thread 

taps,  double  time. 
Does  Not  Include  Shell  Taps 

The  schedule  should  be  interpreted  as  follows :  Mak- 

ing one  single  tap  takes  nearly  as  much  time  as  making- 
six  duplicates  on  account  of  having  to  adjust  machines. 
This  circumstance  is  allowed  for  in  the  schedule.    If  the 
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taps  are  of  special  pitch,  but  can  be  made  from  blanks 
of  a  regular  diameter  previously  turned  and  square- 
ended,  manufacture  of  the  order  starts  in  at  once  from 
stock  blanks.  If  the  blanks  in  turn  have  to  be  specially 
made  from  the  raw  stock  of  a  steel  bar  10  hours  is 
added.  The  number  of  hours  at  the  right  represents 
the  complete  elapsed  time  from  the  receipt  of  the  order 
to  the  shipping-room  door.  This  schedule  is  posted 
throughout  the  shop.  The  order  ticket  in  the  pan  bears 
the  date  of  receipt  and  the  day  and  hour  that  it  has  to 
be  finished  so  that  everybody  may  know  whether  he  is 
up  to  schedule  on  the  job. 

This  schedule  is  not  an  ideal  to  be  aimed  at,  but  a 
practical  working  time  which  is  being  operated  on  and 
which  contrasts  very  much  with  the  former  elapsed  time 
of  these  jobs. 

The  red  pans  immediately  speeded  up  the  small  jobs. 
Before  the  week  was  out  all  those  that  had  been  roam- 

ing around  the  shop  for  a  long  time  previous  to  the 
inventory  were  cleaned  up  and  out  of  the  way.  Now 
the  only  small  orders  that  are  still  in  the  shop  are  those 
received  within  two  or  three  days. 

The  Schedule  Proved  Practical 

The  schedule  proved  so  practical  that  it  is  now 
maintained  as  the  regular  schedule  for  all  small  orders 
that  are  wanted  at  once  by  the  customer.  Small  orders 
have  to  be  done  and  they  can  be  done  just  as  quickly  at 
once  as  later  on. 

Speed  in  the  carrying  through  of  small  orders  is 
especially  important.  If  a  man  sends  in  an  order  for 
one  special  tap  the  likelihood  is  that  he  needs  that 
particular  tap  very  much  and  that  his  shop  cannot  go 
ahead  on  some  job  without  it.  If  a  man  sends  in  an 
order  for  500  taps  he  is  only  providing  ahead  and  cer- 

tainly does  not  need  the  500  right  away.  These  can 
therefore  be  made  up  on  a  semi-manufacturing  schedule 
instead  of  as  single  pieces.  Then  too  the  customer 
when  he  is  in  such  a  rush  wants  to  know  definitely 
how  long  it  will  take  him  to  get  the  work  done  and 
the  taps  delivered. 

Night  Life  in  a  Shipyard  During  the  War 
By  Clarence  F.  Getzlaffe 

I  have  just  finished  a  year's  experience  in  one  of  the 
shipyards  and  wish  to  tell  the  readers  of  American  Ma- 

chinist some  of  the  things  that  came  under  my  ob- 
servation during  that  period.  I  was  on  the  night  shift 

and  all  newcomers  came  under  the  critical  eye  of  our 
gang,  and  they  surely  got  their  sizing  up  just  as  I  did 
when  I  first  blew  in  with  my  trusty  tool  box. 

One  night  a  young  fellow  came  along  who  knew  all 
the  ins  and  outs  about  a  lathe,  so  he  was  given 
some  3i-in.  pipe  flanges  to  bore,  thread  and  face.  To 
his  sorrow  he  soon  found  that  watching  some  one  run  a 
lathe  and  running  one  himself  really  ought  to  be  listed 
under  separate  headings.  After  spending  two  hours  in 
truing  up  the  first  flange,  looking  at  it  from  every  angle 
even  to  sighting  it  over  the  tailstock.  it  passed  his  in- 

spection. However,  he  evidently  thought  someone  ought 
to  O.K.  it,  so  he  asked  one  of  the  helpers  what  he 
thought  of  it,  but  that  flippy  helper  had  no  sympathy 
and  said,  "I  don't  know,  I  ain't  running  the  durned 
thing."  A  few  minutes  later  the  big  chief  happened 
along  and  said,  "What  are  you  doing?" 

"Just  getting  started,"  was  the  calm  reply.  This did  not  suit  the  boss  as  far  as  speed  was  concerned  and 

he  told  our  friend  he  would  not  do.  After  the  master 

mechanic  had  given  the  boss's  verdict  the  once  over, our  friend  said: 

"Have  you  got  a  shaper.  Boss?" 
"Yes,"  said  the  boss,  "can  you  run  one?" 
"Sure,"  said  our   friend,   "one  that  goes  like  this," 

moving  his  arm  violently  backward  and  forward.    This 
last  demonstration  made  the  boss  smile  but  failed  to 
pull  down  the  job. 

Then  our  friend  tried  to  get  a  job  running  a  hack- 
saw but  the  boss  told  him  the  helpers  ran  them,  so  he 

packed  up  his  tools  and  left,  thinking  we  were  the 
meanest  bunch  on  earth. 

Next  came  another  lathe  hand,  inexperienced,  but  pos- 
sessing a  lot  of  confidence.  He  was  given  the  task  of  mak- 

ing an  eye-bolt  with  a  threaded  shank  about  6  in.  long. 
Whenever  I  did  a  job  like  this  in  the  lathe,  I  usually 
ran  the  threaded  end  of  it  on  the  tail  center,  but  this 
fellow  did  not  like  that  way  so  he  gripped  it  by  the 
eye  in  an  independent  chuck.    I  have  seen  many  threads 

and  have  cut  not  a  few  myself,  but  his  was  the  queer- 

est standard  I  ever  saw — no  special  name  for  it.  I'd 
hate  like  the  deuce  to  make  a  nut  to  fit  it.  I  think  the 
angle  of  thread  might  be  expressed  as  60  deg.  latitude, 
longitude  unknown.  Well,  anyhow,  this  fellow  lost  his 
job  m  two  hours. 

Regular  Guy  on  a  Boring  Mill 

The  next  fellow  was  different  from  the  rest,  a  type 
all  by  himself — regular  guy  on  a  boring  mill,  so  he 
claimed.  He  hailed  from  Michigan.  The  first  thing 

he  did  was  to  ask  the  boys  for  an  "inside  hub  tool." 
We  usually  use  a  boring  tool  when  boring  a  hole  but  this 
fellow  had  names  of  his  own.  When  he  saw  that  he 

was  falling  down  on  the  job  he  said  "I  don't  know 
much  about  this  dry  chitting,  but  if  you  fellows  will 

help  me  along  a  bit  I'll  get  by."  Since  we  were  not  hired 
as  instructors  and  he  did  not  hire  out  as  an  apprentice, 
he  did  not  get  much  comfort  from  us.  As  there  is  a 
law  in  this  state  prohibiting  a  foreman  from  discharg- 
mg  a  man  after  midnight,  he  lasted  until  morning. 

The  next  fellow  was  a  sad  case.  He  hailed  from  Wash- 
ington, had  already  served  in  the  capacity  of  master 

mechanic  and  took  first  prize  at  stammering.  The  first 
job  turned  out  to  be  a  bull,  but  he  was  not  to  blame 
for  the  toolroom  jack  gave  him  the  wrong  size  drill. 
When  he  sprung  this  story  on  the  boss,  he  was  asked  if 
he  would  use  a  pipe  wrench  for  a  sledge  just  because 
the  toolroom  jack  made  a  mistake.  The  second  night 
the  poor  fellow  stripped  a  gear.  If  the  boss  jumped 

an  inch  when  he  saw  that  I'll  bet  he  jumped  a  yard. 
"Say,  fella,"  says  he,  "I've  got  a  notion  to  fire  ya.'* 
"You  can't  d-d-do  it,"  was  the  answer,  "I-I-I'm 

g-g-going  t-t-to  q-q-quit." 
"Well  you  might  as  well,"  says  the  boss,  "for  I  would 

have  fired  you  anyway." 
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[NC  A  JOB 

o/^
 

mm 
Harry  H.  Tiikey 

If  a  carpenter  can  he  made  into  a  lathe 
hand  in  a  few  weeks  why  not  try  the  sys- 

tem that  did  it  on  your  apprentices? 

Aren't  the  times  ripe  for  the  introduction 
of  labor-training  methods  that  will  cut 
down  the  training  period,  produce  better 
workmen   and   boost    the   credit   balance? 

I  WONDER,    Mr.    Manufacturer,    if    we    might    take 
a   few   minutes    to    recall   the    old    days    when   you 
ran   your  plant  so   differently   from   the  way  you 

do  now? 
Do  you  recall  how  the  forgings  came  in  from  the 

smith  shop,  were  roughed  off  on  the  planing  niachine, 
then  carried  up  the  shop  to  the  lathes,  across  to 
the  hydraulic  press  for  force  fitting,  back  to  the  planing 
machine  for  a  finishing  cut  and  up  the  shop  again  to 

the  erecting  floor?  Don't  you  remember  the  confusion 
that  resulted.  Nobody  in  those  days  ever  thought 
much  about  locating  machines  according  to  sequence 
of  operations,  nor  about  analysis  of  the  job  into  oper- 

ations, nor  of  standards  or  costs  (except  roughly) 
or  any  of  the  schemes  that  developed  later.  Of  course 
you  lost  a  lot  of  money  in  idle  time  of  men  and 

machinery  now  that  you  see  it  that  way,  but  it  didn't 
make  much  difference  then  because  competition  was  not 
so  keen  and  the  margin  of  profit  was  greater. 

Yes,  those  were  the  happy  days,  but  they're  gone. 
The  advance  of  the  age  has  changed  matters.  The 
production  engineer  came  along  and  pointed  out  the 
error.  You  laughed  at  him  at  first  and  called  him  an 

"efficiency  guy."  But  competition  also  came  along  and 
cut  down  your  margin  of  profit  and  you  had  to  sit  up 
and  take  notice. 

Then  it  became  clear  that  the  expense  of  changing 
those  machines  to  facilitate  handling  the  work  was 
necessary  and  would  save  you  money.  It  became  ap- 

parent also  that  it  was  worth  while  to  hire  someone 
to  determine  just  what  operations  composed  this  or 
that  job  and  to  see  that  they  were  followed  in  that 
order.  Your  shops  took  on  a  semblance  of  organiza- 

tion. You  knew  what  you  were  doing  with  your  raw 
material  and  could  place  your  finger  on  the  leaks  and 
stop  them.  You  began  to  know  something  accurate 
about  your  costs  and  you  could  meet  competition  suc- 

cessfully, regardless  of  the  decreased  margin.  You 
learned  that  organized  control  of  machine  output  was 
vitally  necessary  to  the  economical  operation  of  your 

shops.  You  made  a  job  of  finding  out  just  what  went 
into  the  producing  of  your  product  to  make  it  salable 
to  someone  else  at  a  profit  to  you  that  would  keep 
your  head  above  water.  You  standardized  the  machine, 

the  shop,  the  output  and  to  some  extent  the  workman's 
operations. 

I  suppose  you  are  about  ready  to  ask  what  all  this 
has  to  do  with  training  labor.  Just  this:  While  you 
have  been  advancing  in  the  above  you  have  neglected 
the  human  side  of  the  equation.  You  have  continued  to 
employ  the  same  methods  in  the  development  of  new 
or  existing  labor  in  your  shops  that  you  were  employ- 

ing when  competition  was  not  so  keen.  It  is  the  one 
leak  that  you  have  not  yet  stopped,  and  it  is  a  big  one. 

You  have  employed  your  new  men  as  helpers,  placed 
them  with  mechanics  and,  figuratively  speaking,  have 

let  them  wander  through  their  work  having  "opera- 
tions" performed  upon  them  (experiences)  much  as  the 

forging  used  to  "wander"  through  the  shop.  As  the 
progress  of  the  forging  was  governed  by  the  machine 
which  happened  to  be  open  for  it,  so  the  progress 
of  this  learner  is  governed,  under  the  present  condi- 

tion, by  the  kind  of  a  job  the  mechanic  happens  to  get. 
Further,  let  me  call  to  your  attention  the  fact  that 

you  have  placed  this  helper  with  a  mechanic  employed 

to  do  a  mechanic's  job  and  not  a  teacher's.  You  are 
buying  the  mechanic's  services  because  he  has  mechan- 

ical ability  to  be  put  into  your  product  and  not  because 
of  his  teaching  ability.  Every  minute  of  his  time  you 
utilize  for  teaching  purposes  deprives  your  product 
of  just  so  much  productive  time.  Every  time  you  make 
a  mechanic  responsible  incidentally  for  the  training 
of  your  labor  you  commit  highway  robbery  on  your- 

self, both  coming  and  going. 

Although  it  can't  be  seen,  there  is  a  tremendous  over- 
head when  eight  or  ten  foremen  or  mechanics  give  a 

portion  of  their  productive  or  supervisory  time  to  the 
training  of  eight  or  ten  green  men,  and  they  are  prob- 

ably doing  little  real  teaching  at  that.  In  fact  we 
have  had  to  unlearn  many  mechanics  made  in  this  way 
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within  the  past  few  years.  We  have  found  that  some 
of  their  teachers  had  taught  them  expensive  methods 

of  operation.  That  again  was  beyond  our  control  be- 
cause we  had  too  many  teachers  with  no  one  respon- 

sible for  the  teaching. 
We  have  taken  it  for  granted  that  it  takes  a  certain 

time  to  make  a  mechanic,  and  let  it  go  at  that.  The 
peculiar  part  of  it  is  that  very  few  of  us  have  made 
mechanics ;  most  of  them  have  made  themselves.  They 
have  been  their  own  best  teachers  and  have  learned 
by  their  own  initiative  and  effort  rather  than  by  any 
effort  on  our  part  to  teach  them. 

Again  in  the  case  of  our  apprentice  systems  the 
same  general  practice  obtains.  We  indenture  an  ap- 

prentice for  four  years  or  more,  place  him  in  the  shop, 
forget  about  him  and  at  the  end  of  the  required  time 

struction  of  a  technical  nature  is  given,  but  nothing more. 

Why  not  determine  what  a  mechanic  ought  to  know 
to  be  competent  in  a  given  trade,  lay  it  down  in  black 
and  white  in  terms  of  jobs,  put  the  apprentice  through 
them,  whether  it  takes  two  years  or  10,  and  hold  him 
until  he  can  do  them?  Cut  out  the  exploitation  and 
get  the  full  mechanical  value  of  your  man  in  the  shortest 
possible  time.  Give  the  apprentices  real  jobs  graded 
to  their  ability.  Train  them  to  use  not  only  their 
heads  but  their  hands  as  well.  Place  them  under  the 

supervision  of  a  competent  instructor  who  will  be  re- 

sponsible for  them,  and  they  will  pay  the  instructor's 
salary  and  give  you  a  profit  besides. 
Many  large  industries  have  maintained  apprentice 

schools  and  other  educational  endeavors  with  a  view 

A  MODERN  MACHINE  SHOP 

release  him  and  call  him  a  mechanic.  Sometimes  we 

don't  call  him  that,  but  he  does  and  gets  away  with  it. 
The  only  evidence,  however,   is  four  years'  time. 

Let's  see  what  happens  in  that  time.  First  six 
months — runs  errands  and  sweeps  shop.  Second  six 
months — odd  jobs,  some  too  difficult,  requiring  a  long 
time  to  learn  or  resulting  in  spoiled  work  and  discour- 

agement; others  too  easy,  leaving  time  for  monkey- 
shining.  Second  year — boy  improving,  able  to  do  a 
few  jobs  well  enough  so  that  we  keep  him  on  those 
jobs  and  make  a  little  money  on  him.  All  he  learned 
could  have  been  taught  in  three  months  and  the  rest 
of  the  time  exploited.  Third  year — same  procedure. 
Fourth  year — same  thing  generally,  but  not  quite  so  bad. 
Result — trade  half  learned. 

Unquestionably,  all  that  has  been  learned  could  have 

been  taught  in  two  years'  time,  at  the  end  of  which  we 
■would  have  known  the  product  quantitatively  and  quali- 

tatively. Under  the  existing  method  no  one  person  has 
been  responsible  for  the  manipulative  knowledge  the 
boy  may  have  obtained.    In  some  plants  classroom  in- 

to obtaining  greater  efficiency.  In  my  opinion  most 
of  these  schools  are  only  classrooms  where  apprentices 
and  others  may  become  mathematicians  or  scientists, 
and  while  much  of  the  work  has  been  a  valuable  aid 
to  the  worker  a  large  portion  of  the  instruction  did 

not  directly  relate  to  the  learner's  daily  work  but  was 
simply  of  general  educational  value.  It  would  seem 
better  for  the  employer  to  train  the  employee  to  use 
skillfully  the  kind  of  technical  information  that  his  job 
demands  than  spend  time  and  money  teaching  him 
algebra  when  he  required  only  simple  arithmetic  in 
his  daily  calculations.  This  information  can  best  be 
given  on  the  job  at  the  time  of  immediate  naed  when  it 
can  be  visualized  and  its  practical  value  shown. 

The  man  you  want,  Mr.  Manufacturer,  is  the  man 

who  can  do  a  good  job  and  whose  related  trade  knowl- 
edge is  sufficient  unto  the  accomplishment  thereof. 

You  want  the  man  who  has  been  trained  to  think  his 
way  through  a  job,  not  the  one  who  does  simply  what 
someone  told  him  was  right  without  any  knowledge 
of  why   it  was   done  that  way.     The  only   way   you 
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can  get  such  a  man  is  to  put  someone  on  the  job  who 
can  train  men  to  think  their  way  through  simpler  jobs 
and  turn  them  over  to  you  as  thinking  workmen  and 
not  automatons  or  mathematical  prodigies.  The  only 
reason  such  men  are  scarce  now  is  that  we  have  not 

gone  about  the  job  properly.  Isn't  it  high  time  to 
begin? 

The  solution  of  the  problem  will  unquestionably  be 
found  in  the  installation  of  an  organized  training  de- 

partment composed  of  instructors  who  are  good  me- 
chanics and  who  have  been  trained  to  impart  their 

knowledge.  These  instructors  should  be  placed  under 
a  department  head  who  is  thoroughly  competent  both 
as  teacher  and  mechanic  and  is  an  executive  as  well. 
By  such  a  plan  you  will  be  making  a  job  of  training 
J&bor  just  as  you  have  made  a  job  of  employing  labor. 

and  ability  can  be  obtained.  When  the  analysis  is 
made  and  the  list  of  jobs  made  out  no  great  amount 
of  study  is  necessary  to  include  with  each  job  the 
technical  information  called  for  by  that  job.  This  will 
facilitate  the  teaching  of  the  required  technical 
knowledge  at  the  time  it  will  be  best  understood  and 
appreciated  and  requires  very  little  if  any  classroom instruction. 

The  trained  instructor  will  be  able  to  make  the 
analysis  and  layouts  previously  mentioned  and  adhere 
to  them.  He  will  instruct  a  number  of  learners  all  the 
time  on  productive  work  as  against  the  old  plan  of  one 
learner  (helper)  to  one  instructor  (mechanic)  with  only 
a  portion  of  the  time  either  instructive  or  productive. 
He  will  develop  all  there  is  in  the  learner  and  at 
less  cost  and  will  reduce  your  labor  turnover.    He  will 

THE    CLASSROOM    METHOD    OF    LABOR    TRAINING 

and  it  should  be  obvious  that  the  suggested  job  is  just 
as  big  and  important  as  any  phase  of  the  work  of 
your   organization. 

We  have  tried  welfare  schemes  and  countless  other 
philanthropies  calculated  to  create  interest  on  the  part 
of  workmen,  improve  their  workmanship  and  raise  their 
social  level,  but  let  me  repeat  the  recent  statement  of 
a  prominent  manufacturer  and  employer  of  some  14,000 

men:  "There  is  no  one  industrial  activity  that  will 
•do  as  much  toward  increasing  and  improving  the  na- 

tional output  and  at  the  same  time  raise  the  social  level 
of  the  working  classes  as  industrial  training  within 

the  plant." 
A  proper  training  plan  would  first  call  for  an  analysis 

of  the  line  of  work  or  trade  for  which  the  learner  was 
to  be  trained.  This  analysis  would  be  entirely  in 
terms  of  learning  difficulties  and  would  lead  up  to  the 

formation  of  an  "operation"  sheet,  which  as  applied  to 
the  learner  is  entirely  similar  in  its  function  to  the 
ordinary  operation  sheet  used  in  the  shop.  It  provides 
a  schedule  of  learning  experiences  in  terms  of  repre- 

sentative shop  jobs,  through  which  the  learner  should 
pass  in  order  to  attain  the  required  ability.  As  shop 
jobs  are  completed  experience  is  gained.  When  such 
jobs  are  laid  out  in  order  of  difficulty  and  are  given  to 
the  learner  in   this   order   a  close  check  on   progress 

know  how  to  create  interest  on  the  part  of  the  learners 
as  a  result  of  his  training. 

I  have  had  both  trained  and  untrained  instructors 
under  my  supervision  and  can  testify  to  the  value 
of  the  trained  instructor  in  terms  of  the  quality  of 
the  mechanic  he  produces  and  in  terms  of  decreased 
training   time. 

I  suppose  that  by  this  time  the  prevailing  thought 
in  your  mind,  Mr.  Manufacturer,  is  the  cost  of  this 
training  of  labor.  First  let  me  call  one  or  two  points 
to  your  attention: 

It  makes  no  difference  whether  you  follow  out  the 
above  suggestions  or  not,  if  you  are  hiring  labor, 
skilled  or  unskilled,  and  are  eventually  getting  this 
labor  to  a  state  of  proficiency  that  conforms  to  your 
standards,  you  are  paying  a  bill.  When  this  training 
is  carried  on  in  an  organized  manner  you  are  in  a 
position  to  know  the  size  of  the  bill.  If  you  have 
the  mechanic-helper  plan  you  cannot  tell  what  the  bill 
amounts  to.  Do  you  prefer  to  know  and  control  the 
cost,  or  do  you  prefer  to  play  ostrich? 

I  will  point  out  the  general  factors  involved  in  the 
cost  of  operation  of  a  training  department,  and  from 
this  you  may  work  out  your  own  cost  approximately. 
One  instructor  can  handle  from  six  to  twelve  men, 
depending  on  the  trade  and  conditions.     Contrast  this 
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with  either  of  the  existing  methods,  compute  the  dif- 
ference and  credit  it  to  the  cost  of  organized  training. 

The  production  value  of  the  work  of  these  learners 
should  at  least  offset  their  wages,  and  their  increased 

productivity  as  against  their  productivity  as  helpers 
should   credit  toward   the   cost   of  organized   training. 

If  you  still  have  a  charge  against  organized  train- 
ing subtract  therefrom  the  time  lost  in  story-telling, 

etc.,  by  the  mechanic-instructor  and  his  helper  and  also 
the  amount  it  costs  you  to  obtain  a  skilled  worker 

and  you  will  have  your  cost.  What  is  it — credit  or 
debit?  Account  is  not  taken  of  the  psychological  effect 
of  a  training  department  on  the  rest  of  the  workers 
nor  of  the  value  of  a  known  cost.  These  values  cannot 
be  measured  in  dollars  and  cents. 

The  Advantages  Summarized 

Summarized  the  advantages  to  be  gained  by  making 
a  job  of  training  labor  are  as  follows :  ( 1 )  Increased 
efficiency  of  the  trained  product;  (2)  utilization  of  the 
entire  time  of  foremen  and  mechanics  in  the  perform- 

ance of  their  proper  function;  (3)  knowledge  and  con- 
trol of  instruction  given;  (4)  technical  instruction 

functioning  with  the  job;  (5)  stabilization  of  labor  and 
reduced  turnover;  (6)  knowledge  and  control  of  train- 

ing costs,  and  (7)  increased  productivity  of  learners. 
In  the  international  competition  that  must  neces- 

sarily occur  in  the  coming  reconstruction  period  this 
country  must  suffer  certain  disadvantages  in  high  labor 
and  material  costs.  As  this  is  true  even  now  in  many 
lines  it  follows  that  in  order  to  compete  successfully 
we  must  improve  our  production  both  in  quantity  and 
quality.  This  can  only  be  done  by  training  those  who 
produce  to  become  better  producers  and  by  improving 

machinery.  Machinery  is  continually  b--ring  improved, 
and  therefore  it  seems  that  we  should  now  concentrate 
as  strongly  in  improving  the  worker  to  the  mutual 
advantage  of  all  concerned. 

What  Was  the  Matter  With  Jones? 
By  Harry  Senior 

"See  here  boss,"  said  Jones,  foreman  of  the  as- 
sembling department  to  his  superintendent,  "Whatinell 

am  I  going  to  do  about  this?" 
"What's  the  trouble  George?"  inquired  the  superin- 

tendent. 

"Why,  this  here  lotta  pumps  that's  going  through  now 
will  be  a  disgrace  to  the  firm  unless  something  is  done. 
The  lathe  work  is  bum.  Some  of  the  parts  are  too 
short  and  some  are  too  small  in  diameter;  not  very 

much  to  be  sure;  not  so  much  that  they  can't  be 
assembled,  but  enough  to  make  a  bum  job  of  the  whole 

bunch." 
"Does  the  foreman  of  the  lathe  department  know  of 

this  trouble?"  asked  the  boss. 
"Unless  he's  deaf,"  retorted  Jones.  "I've  criticized 

mildly,  remonstrated  gently,  importuned  urgently,  de- 
manded heatedly,  and  cussed  abominably,  but  the  results 

of  all  is  nix.  He  only  gets  mad  or  peeved  and  I've  got 
so  I  hate  to  go  out  there,  for  it's  a  sure  sign  of  a  row." 

"You've  got  a  set  of  gages,  haven't  you?" "Yes." 

"Why  don't  you  notify  Jim  that  you  wont  accept  any 
part  that  doesn't  pass  your  gages?" 

"Because  if  I  did,  and  acted  accordingly,  you  wouldn't 
get  any  pumps,"  was  the  instant  response. 

"Do  your  gages  chock  up  with  his?" 
"Some  do  and  some  don't.    When  they  don't,  he  savs 

mine  are  wrong  and  when  they  do  he  says  that  he  can't 
get  every  piece  perfect  and  that  I  should  make  allow- 
ances. 

"Its  all  right  once  in  a  while,  this  allowance  thing, 
for  I  suppose  it  cp.nnot  always  He  avoided,  but  it  means 

that  I've  got  to  make  the  work  right  myself  by  changing 
other  parts  to  fit  the  stuff  he  dumps  on  me,  and  take  the 
blame  when  a  customer  raises  the  devil  because  he  has 

paid  out  good  money  for  a  second-hand  pump. 
"I  hate  to  be  making  this  complaint  to  you,  for  I 

have  a  notion  that  if  a  man  can't  overcome  his  troubles 
himself  there's  something  the  matter  with  the  man.  I've 
tried  hard  and  faithfully  for  over  a  year  and  have 
passed  up  many  things  that  were  against  my  judgment 

in  the  hope  that  they  wouldn't  happen  again,  trying  al! 
the  while  to  figure  out  some  way  to  make  things  break 
right. 

"Now  I've  got  to  admit  that  I'm  up  against  it.  Jim 
is  not  responsible  to  me.  On  the  few  occasions  that 
I  have  so  far  overcome  my  scruples  as  to  bring  obvious 
errors  to  your  attention  you  have  immediately  called 
in  Jim,  heard  his  excuses,  smoothed  things  over  for  him, 
and  let  him  get  away  with  it,  leaving  me  to  feel  that  I 
am  a  damphool  for  making  a  howl  about  nothing,  and 
likewise  a  sucker  for  running  to  the  boss  with  com- 

plaints about  another  fellow's  work. 
"If  I  had  the  privilege  of  taking  the  lathe  work  to 

the  little  jobbing  shop  dovra  the  street  they  would  do 

it  just  as  the  drawings  specified.  They  wouldn't  ask 
me  why  I  didn't  want  it  done  some  other  way,  or 
explain  that  they  didn't  do  it  quite  right  because  they 
didn't  have  time  to  read  the  specifications.  I  don't  be- 

lieve that  the  proprietor  would  bring  me  up  a  No.  2 
spreader  with  the  shoulders  J  in.  too  close  together  and 
with  an  8-thread  on  one  end  and  a  10  on  the  other 

when  both  should  have  been  9  and  ask  me  if  I  couldn't 
use  it  up  because  his  best  man  was  out  on  a  drunk, 
and  the  boy  he  gave  it  to  got  all  mixed  up  on  it,  but 
he  worked  10  hours  good  and  faithful  and  its  a  shame 

to  waste  all  that  work,  etc.,  and-so-on  etcetery." 
Jones'  goat  was  sure  loose  and  out  on  a  regular 

rampage.  The  more  he  talked  the  madder  he  got  (which 
was  most  likely  the  reason  why  he  was  only  a  foreman) 
so  the  old  man  sought  to  cool  him  off  by  telling  him 
that  he  would  have  a  talk  with  Jim.  Jones  had  heard 
this  line  of  chatter  before  and  knew  just  what  it 

wouldn't  amount  to,  but  he  didn't  know  what  to  do  about 
it  so  he  did  just  what  nearly  everybody  does  under 
similar  circumstances — nothing. 

This  didn't  happen  in  my  shop — if  it  had  I  wouldn't 
have  told  you  about  it.  The  man  really  to  blame  was 
the  superintendent  and  Jones  knew  it,  but  the  fear  of 
losing  his  job,  or  respect  for  his  official  superior,  or 
diffidence,  or  some  other  darned  thing  that  is  forever 

handicapping  a  man  and  lowering  his  efficiency  and  con- 
sequent value,  prevented  him  from  saying  what  he  knew 

to  be  the  truth. 
The  point  is  that  it  does  happen,  all  too  frequently, 

in  many  shops;  perhaps  in  yours;  very  likely  in  mine. 
Jones'  notion  that  "if  a  man  can't  overcome  his  troubles 
himself  .something  is  the  matter  with  him,"  is  a  good 
fine  for  us  all  to  adopt  but  each  of  us  must  apply  it  to 
himself,  never  to  the  other  fellow. 

Is  there  friction  and  discord  in  your  shop?  Is  any 
one  of  your  foremen  either  complaining  or  struggling 
quietly  along  under  impossible  conditions  that  only  you 

can  mitigate?  Of  course  there  isn't,  but  let  us  look 
again,  just  to  make  sure. 
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X.    The  Production  of  Acetylene* 

There  are  two  ways  .  obtaining  acetylene  jor 
use  in  the  shop.  One  is  to  buy  it  in  cylinders  and 
the  other  is  to  generate  it  on  the  premises.  This 
article  gives  some  details  regarding  acetylene  in 
cylinders  and  also  describes  the  positive-pressure 
type  of  generator. 

A  CETYLENE,  which  is  the  gas  most  commonly  used 
L\  with  oxygen  for  gas-torch  welding,  is  produced  by 

jL  Jl  the  reaction  between  calcium  carbide  and  water. 
It  is  used  because  of  its  large  carbon  content  and  also 
because  of  its  endothermic  properties,  which  means  that 
it  is  heat  absorbing  and  energy  stored  up  in  its  forma- 

tion is  given  off  again  upon  dissociation.  Calcium  car- 
bide and  water  produce  acetylene  and  slacked  lime,  the 

formula  being:  CaC,  +  2H,0  =  C,H,  +  CaO(H,0). 
The  calcium  carbide  when  in  contact  with  water  is  di- 

vided and  the  carbon  of  the  carbide  joins  with  the 
hydrogen  of  the  water  to  form  acetylene  gas.  The 
calcium  of  the  carbide  unites  with  the  oxygen  of  the 
water  and  forms  slaked  or  hydrate  of  lime,  as  just 
stated. 

Since  calcium  carbide  combines  with  water  in  all  of 

its  forms  it  must  be  protected  from  moisture  in  han- 
dling. For  this  reason  it  is  shipped  in  sealed  metal 

drums  or  cans  commonly  holding  100  lb.  From  these 
drums  the  carbide  is  placed  in  generators  for  the  pur- 

pose of  liberating  the  gas. 
Like  other  gases  used  for  welding  or  cutting  purposes, 

acetylene  may  be  purchased  in  cylinders,  but  it  cannot 
be  compressed  directly  into  ordinary  steel  cylinders 

with  safety.     When  compressed  to 'as  much  as  30  lb. 

•For    the   author's    forthcoming   book    "Welding    and    Cutting." .\11  rights  reserved. 

per  sq.in.  it  becomes  very  unstable  and  liable  to  ex- 
plode unless  handled  with  extreme  care.  The  heat  gen- 

erated by  compression  therefore  makes  this  a  dangerous 
process  unless  means  are  provided  for  cooling.  The 
method  used  in  order  to  compress  the  gas  and  make  it 
safe  to  handle,  is  to  fill  the  cylinders  with  some  porous 
substance  and  then  fill  them  with  acetone.  Acetone  is  a 
liquid  that  has  the  property  of  absorbing  acetylene 
about  the  way  sugar  does  water,  and  acetylene  in 
this  state  is  commonly  known  as  dissolved  acetylene.  As 
;.cetone  takes  up  acetylene  it  increases  in  bulk.  So  sup- 

pose a  cylinder  to  be  filled  only  with  acetone  and  dis- 
solved acetylene  under  considerable  pressure.  If  the 

cylinder  gas  valve  is  opened  and  some  of  the  acetylene 
drawn  off,  the  acetone  will  shrink  in  volume  and  leave 
a  place  in  the  cylinder  filled  with  undissolved  acetylene 
gas  under  pressure.  This  free  acetylene  under  pressure 
is  very  explosive,  and  easily  set  off  from  shock  or  heat. 
However,  it  has  been  found  that  the  gas  will  not  dis- 

sociate when  finely  divided,  and  advantage  is  taken  of 

this,  and  the  cylinder  or  tank  is  filled  with  porous  ma- 
terial. For  this  purpose  a  mixture  of  asbestos,  char- 

coal, kieselguhr,  and  a  small  amount  of  cement  to  hold 
it  together,  is  packed  into  the  cylinder  or  tank,  pro- 

viding a  finely  divided  porous  filling  that  prevents  dis- 
sociation of  the  gas.  After  a  cylinder  has  been  com- 

pletely filled  with  this  mixture,  slightly  dampened,  it  is 
baked  in  an  oven  until  the  moisture  is  completely  driven 
off.  It  is  then  exhausted  of  air  and  acetone  is  intro- 

duced into  the  cylinder.  Acetylene  is  then  forced  into 
this  prepared  cylinder,  by  means  of  a  specially  cooled, 
multiple-stage  pump,  great  care  being  exercised  dur- 

ing the  process.  Each  cubic  foot  of  acetone  will  absorb  24 
cu.ft.  of  acetylene  for  each  atmosphere  (15  lb.)  of  pres- 

sure. However,  in  actual  practice,  the  quantity  of  ace- 
tone in  a  cylinder  is  usually  so  regulated  that  the  cyl- 

inder will  contain  about  10  times  its  own  volume  of 
acetylene  for  each  atmosphere  of  pressure  that  is  on 
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the  gas.  Cylinders  are,  as  a  rule,  charged  to  15  atmos- 
pheres pressure  at  60  deg.  F.,  so  they  contain  150  times 

their  own  volume  when  charged.  Thus  a  cylinder  that 
would  hold  2  cu.ft.  of  water  when  empty  will  hold  300 
cu.ft.  of  acetylene  at  225  lb.  pressure,  60  deg.  F. 

The  filling  material  must  be  so  placed  in  the  cyl- 
inder as  not  to  settle  when  handled  or  shipped,  since 

if  it  does,  a  dangerous  pocket  will  be  formed  filled  with 
free  gas.  In  handling  these  cylinders,  it  should  always 
be  kept  in  mind  that  the  pressure  increases  as  the  tem- 

perature is  increased.  The  best  results  are  obtained 
by  keeping  the  cylinders  of  dissolved  acetylene  at  about 
60  or  65  deg.  F.  An  average  cylinder  of  about  100  cu.ft. 
capacity  will  weigh  about  85  lb.  and  one  of  300  cu.ft. 
capacity,  about  220  lb.  A  Davis-Bournonville  cylinder, 
12  X  36  in.,  225  cu.ft.  capacity,  will  weigh,  fully  charged, 
about  180  pounds. 

Acetone  Injurious  to  a  Weld 

Acetone  is  very  injurious  to  a  weld,  and  in  using 
gas  from  a  cylinder  of  dissolved  acetylene,  care  must  be 
exercised  not  to  use  the  gas  too  fast  or  acetone  will  be 
drawn  off  with  it.  The  allowable  rate  of  cylinder  dis- 

charge is  at  the  rate  of  one-seventh  of  the  capacity 
per  hour.  That  is,  a  225-cu.ft.  cylinder  will  supply 
225  -^  7  =  32  cu.ft.  per  hour.  Under  emergency  con- 

ditions this  rate  may  be  considerably  exceeded,  but  the 
practice  is  not  economical  and  is  liable  to  injure  the 
weld. 

The  amount  of  gas  in  any  cylinder  may  be  found  by 
noting  the  empty  or  tare  weight  stamped  on  the  cyl- 

inder, then  weighing  the  cylinder  and  multiplying  the 
difference  in  pounds  by  14i    In  some  cases  the  weight 

marking  may  be  different,  but  in  any  case,  each  pound 
by  weight  of  dissolved  acetylene,  is  calculated  to  pro- 

duce 14i  cu.ft.  of  gas.  To  calculate  the  amount  of 
acetylene  used  on  any  job,  weigh  the  cylinder  before 
and  after  and  multiply  the  difference  in  pounds  by  the 
number  just  given.  Knowing  the  cost  of  a  cylinder  of 
gas,  the  cost  of  the  amount  of  gas  used  on  any  job  may 
be  easily  found. 

Weighing,  which  has  just  been  outlined,  is  the  only 
accurate  method  of  computing  the  amount  of  acetylene, 
since  gage-pressure  readings  are  affected  by  changes 
of  temperature.  However,  gage  pressures  are  a  great 
convenience  in  estimating  roughly  how  much  gas  re- 

mains in  a  cylinder.  In  the  case  of  a  100-cu.ft.  cylinder, 
each  15  lb.  of  pressure  represents,  approximately,  6i 
cu.ft.  of  gas,  and  in  a  300-cu.ft.  cylinder  each  15  lb. 
of  pressure  represents,  approximately,  20  cu.ft.  of  gas. 

There  are  three  types  of  acetylene  generators,  the  es- 
sential differences  being  the  method  of  bringing  the 

carbide  and  water  into  contact.  These  three  methods 
are:  dropping  the  carbide  into  the  water;  allowing  the 
water  to  rise  slowly   into  the  carbide;   dropping  the 
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FIG.   96.     DETAILS  OP  300  LB.   CARBIDE  CAPACITY 
ACETYLENE  GENER.\TOR 
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water  onto  the  carbide.  The  first  is  by  far  the  most  satis- 
factory method  and  the  one  generally  used  in  the 

United  States,  and  for  this  reason  will  be  the  only 
method  described. 

The  carbide-to-water  generators  are  of  two  types, 
known  as  positive-  or  medium-pressure,  generators 
which  deliver  the  acetlylene  at  a  pressure  of  more  than 
1  lb.  and  not  to  exceed  15  lb.,  and  low-pressure  gen- 

erators which  deliver  gas  at  a  pressure  of  less  than  1 
lb.  While  there  are  a  number  of  firms  making  the  dif- 

ferent types,  only  the  better  known  makes  will  be 
described  in  detail,  since  the  general  principles  are  the 

ful  feeding  mechanism.  They  are  frequently  installed 
as  units  to  build  up  plants  for  any  requirements  of  the 
oxy-acetylene  process.  They  all  have  automatic  feed 
with  independent  power  and  the  quantity  of  carbide  re- 

maining in  the  hopper  is  constantly  indicated.  The 
acetylene  gas  is  piped  directly  from  the  generator  under 
the  required  pressure  through  service  pipe  lines  to  the 
welding  stations  and  is  regulated  by  means  of  reducing 
valves  fitted  with  pressure  gages  to  govern  the  proper 
working  pressure. 

The  size  of  carbide  used  in  the  Davis  stationary  gen- 
erators, is  designated  as  li  x  3  in.,  and  it  is  estimated 

PIG'.    97. NAVY  TYPE  ACETYLENE  GENERATING  AND     COMPRESSING    INSTALLATION    IN    A    BETHLEHEM 
SHII'BUILDING  CORPORATION  PLANT 

same.  Modern  generators  of  all  types  are  automatic 
in  their  action,  the  feed  being  regulated  by  the  flow  of 
gas,  and  they  are  provided  with  an  ample  number  of 
fool-proof  devices  which  render  their  operation  and 
handling  safe. 

The  Positive-Pressure  Generator 

The  first  positive-pressure  generator  built  was  de- 
signed by  Mr.  Bournonville  in  1906.  The  present  type 

of  pressure  generator  handled  by  the  Davis-Boumon- 
ville  Co.,  is  made  by  the  Davis  Acetylene  Co.,  Elkhart, 
Ind.  These  generators  are  made  in  several  sizes  to  meet 
the  demands  of  various  sized  shops,  and  they  may  be 
had  in  25,  50,  100,  200  and  300  lb.  carbide  capacity. 
These  numbers  indicate  the  weight  of  the  charge  of  cal- 

cium carbide  to  be  used,  the  number  of  gallons  of  water 
per  charge,  and  also  the  number  of  allowable  cubic  feet 
of  gas  generated  per  hour  in  accordance  with  the  rules 
of  the  National  Board  of  Fire  Underwriters. 

The  generators  of  50  lb.  and  100  lb.,  capacity  are 
standard  for  repair  shops  and  light  manufacturing, 
while  the  larger  sizes  provide  for  more  extensive  and 
continuous  use  in  large  repair  shops  and  metal-working 
industries.    They  are  of  heavy  construction  with  power- 

to  produce  approximately  4 J  cu.ft.  of  acetylene  gas  to 
a  pound  of  carbide.  The  size  of  carbide  just  quoted 
has  reference  to  the  size  of  screen  mesh  it  will  go 
through  or  not,  that  is:  li  by  S  in.  means  that  the 
lumps  will  all  go  through  a  ll-in.  mesh  screen,  but  none 
through  a  i-in.  m.esh ;  carbide  quoted  as  J  by  i'^  in.  size, 
will  go  through  a  i-in.  mesh  screen,  but  not  through  a 
T^-in.  mesh,  and  so  on.  This  smaller  size  is  estimated, 
to  yield  about  4  cu.ft.  of  gas  per  pound  of  carbide. 

The  carbide-to-water  generators  are  designed  to  hold 
a  gallon  of  water  for  each  pound  of  carbide  capacity. 
In  practice  the  carbide  is  fed  into  the  water  only  in 
sufficient  quantity  to  maintain  the  gas  supply  at  the  re- 

quired pressure.  The  extreme  limit  of  safety  pressure 
for  free  acetylene  is  30  lb.  and  in  the  positive-pres- 

sure types  of  generators  the  pressure  limit  is  placed  at 
15  lb.  When  this  pressure  is  reached,  the  various  safety 
devices  begin  to  act  to  prevent  further  generation  and 
consequent  increase  in  pressure.  As  the  carbide  is  fed 
from  the  containing  hopper  it  drops  down  into  the  tank 
of  water  beneath,  and  sinks  to  the  bottom.  In  this  way 
most  of  the  gas  is  generated  close  to  the  bottom  of  the 
water  tank,  and  has  to  rise  through  a  considerable 
body  of  water  to  reach  the  top.    This  not  only  serves  to 
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cool  the  gas  but  also  washes  out  a  large  part  of  the  im- 
purities. The  carbide  used  in  these  generators  may  be 

obtained  from  distributing  points  in  nearly  all  of  the 
large  cities  in  the  country,  in  sealed  drums  containing 
100  pounds. 

The  acetylene  generator  shown  in  Fig.  95  is  the  Davis 
standard  stationary  300  lb.  carbide  capacity  apparatus. 
It  is  115  in.  high,  42  in.  in  diameter,  and  weighs  about 
1000  lb.  Details  of  this  apparatus  are  shown  in  Fig. 
96.  In  this  cut,  A  is  the  hopper  into  which  the  carbide 
is  introduced  from  the  top.  A  feeding  mechanism  at 
the  bottom  of  this  hopper  is  run  by  the  clock  motor  B, 
which  is  operated  by  means  of  the  weight  C.  The  feed- 

ing device  consists  principally  of  a  rotating  disk  with 
inclined  vanes  which  sweep  the  lumps  of  carbide  off  into 

the  water  below.  There  are  two  safety-pressure  dia- 

phragms for  stopping  the  motor  should  the  gas  pres- 
sure become  too  high.    The  first  diaphragm  acts  when 

building  yards,  railway  systems,  and  large  industries. 
The  installations  provide  acetylene  generation  with  two- 
pressure,  air-excluding  generators  of  large  capacity, 
supplying  acetylene  under  direct  pressure  to  welding 
and  cutting  stations  and  an  additional  low-pressure 
.supply  for  compression  into  portable  safety  cylinders, 
with  purification  system,  and  three-stage  specially  de- 

signed acetylene  compressor.  Three  sizes  of  the  navy 
type,  two-pressure,  air-excluding  acetylene  generators 
are  manufactured,  having  a  capacity  of  100  lb.,  200  lb., 
and  300  lb.  of  carbide  each,  and  with  normal  output  of 
100,  200  and  300  cu.ft.  of  acetylene  per  hour  respec- 

tively. When  greater  capacity  than  300  cu.ft  of  acety- 
lene per  hour  is  desired,  two  or  more  generators  may  be 

connected  serially  with  a  special  purifying  and  com- 
pressing plant. 

A  navy  type  installation  is  shown  in  Fig.  97  and  a 
suggested  plant  layout  in  Fig.  98.  One  of  the  special 
features  of  the  navy  installation,  is  the  low-pressure 
supply  from  which  the  gas  is  drawn  for  charging  port- 

able cylinders.  This  is  done  because  in  many  places 
around  a  shipyard  or  other  large  plants,  it  would  be 
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FIG.  98.   NAVY  TYPE  ACETYLENE  PLANT  LAYOUT  LENGTH  OVER-ALL  36  FT.  6  IN. 

the  pressure  reaches  15  lb.  If  this  should  fail  to  act 
properly,  the  second  diaphragm  will  be  actuated  a  little 
above  15  lb.  pressure.  This  last  diaphragm  operates  a 
positive  lock  which  effectually  stops  the  motor  and  con- 

sequently the  carbide  feed.  In  addition  to  this,  there 
is  a  safety  valve  at  E  which  is  connected  to  a  pipe  lead- 

ing to  the  outside  of  the  building,  so  that  the  gas  can 
escape  in  safety.  At  D  is  a  funnel  by  which  water  is 
run  into  the  tank.  As  the  gas  is  generated  it  is  carried 
through  the  pipe  F  to  the  bottom  of  the  flash-back 
chamber  G.  This  chamber  is  full  of  water  and  serves 
the  double  purpose  of  giving  the  gas  a  second  washing, 
and  acting  as  a  water  seal  between  the  service  pipe  and 
the  gas  in  the  generator.  From  this  chamber  the  gas 
passes  up  through  the  filter  chamber  H,  which  is  filled 
with  asbestos  that  removes  suspended  impurities.  From 
this  filter  the  gas  passes  out  through  valve  /  into  the 
service  pipe  and  thence  to  the  torches.  The  handle  J 
operates  the  agitator  and  the  tank  settlings  are  removed 
through  the  gate  valve  K. 

In  addition  to  the  regular  stationary  type,  the  Davis- 

Bournonville  Co.  makes  what  is  called  a  "Navy  Type." 
These  comprise  a  complete  equipment  for  use  in  ship- 

practically  impossible  to  pipe  the  gas  or  to  use  a  port- 
able generator.  The  cylinders  used  are,  of  course,  pre- 

viously prepared  as  already  outlined.  After  charging 
they  may  be  transported  to  the  work  in  various  ways, 
but  for  convenience  they  may  be  mounted  on  a  small 
hand  truck,  like  the  one  shown  in  Fig.  99.  This  truck 

holds  an  acetylene  cylinder  and  an  oxygen  cylinder,  to- 
gether with  the  necessary  accessories. 

The  approximate  dimensions  and  weights  of  the  va- 
rious types  of  generators  made  by  the  Davis-Bournon- 

ville  Co.  are  given  in  Table  VII. 

The  Buckeye  Carbide-Feeding  Mechanism 

The  phantom  view  given  in  Fig.  100  illustrates  the 
feeding  mechanism  used  by  the  Macleod  Co.,  Cincin- 

nati, Ohio,  on  their  pressure  generators.  Inese  are 
made  on  the  same  principle  as  those  just  described,  but 
this  illustration  gives  a  clearer  idea  of  the  arrangement 
of  the  feeding  device.  The  operating  motor  is  driven 
by  a  weight  which  is  wound  up  by  means  of  the  handle 
on  top.  The  way  the  vanes  are  set  so  as  to  sweep  the 
carbide  lumps  into  the  hole  in  the  center  of  the  bottom 
of  the  hopper,  is  clearly  shown. 
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837 Since  commercial  demands  frequently  make  a  portable 
type  of  acetylene  pressure-generating  apparatus  de- 

sirable, such  apparatus  particularly  suited  to  the  re- 
quirements of  large  shops,  ship  or  railroad  yards  and 

the  like,  is  made  by  several  firms.  The  Davis  Acetylene 
Co.,  makes  them  in  two  sizes,  of  25-  and  50-lb.  capacity. 
These  generators  are  provided  with  a  locking  mechan- 

ism which  prevents  the  operation  of  the  feeding  mechan- 
ism when  the  generator  is  being  moved. 

The  Portable  Pressure  Type 

The  portable  pressure  type  of  generator  made  by  the 
Oxvjeld  Acetylene  Co.,  Newark,  N.  J.,  and  Chicago,  111., 
is  shown  in  Fig.  101.  These  generators  are  made  with  50- 
and  100-lb.  carbide  capacity  and  respective  productions 
of  50  and  100  cu.ft.  of  acetylene,  capable  of  supplying 
3  and  6  torches.     The  50-lb.  generator  is  3  ft.  1  in. 

PIG.   99. ALL-STEEL  HAND   TRUCK   FOR   HOLDING   GAS 
CYLINDERS  AND  Vi^ELDING  OUTFIT 

wide,  3  ft.  3  in.  long  and  5  ft.  Si  in.  high.  It  is 
mounted  on  a  4-whceIed  truck  4  ft.  5  in.  wide  and  7 
ft.  8  in.  long,  with  an  over-all  height  of  6  ft.  Hi  in., 
and  a  weight  of  1750  lb.  The  100-lb.  size  is  mounted 
on  a  truck  9  ft.  5  in.  long,  4  ft.  10  in.  wide,  has  an 
over-all  height  of  8  ft.  6  in.,  and  weighs  2300  lb.  This 
type  of  generator  consists  of  a  single  shell  which  con- 

tains both  the  carbide  hopper  and  the  generating  tank. 
There  is  no  gasometer,  the  carbide-feeding  mechanism 
being  controlled  by  the  pressure  of  the  generated  gas 
against  a  flexible  diaphragm. 

The  feeding  mechanism  is  positive  in  action  and  is 
provided  with  an  automatic  auxiliary  no-pressure  stop 
mechanism  which  closes  the  feed  opening  in  case  the 

PIG.  100.     THE  BUCKEYE  CARBIDE-FEEDING  MECHANISM 

pressure '  in  the  generator  should  be  reduced  to  zero 
through  a  leak  in  the  line  or  connections  or  by  reason  of 
any  derangement  in  the  controlling  device.  A  locking 
handwheel  positively  locks  the  feed  mechanism  in  its 
closed  position  when  the  generator  is  out  of  service  or 
when  it  is  desired  to  move  it  from  place  to  place.  This 
effectually  prevents  any  carbide  from  falling  into  the 
water  or  the  water  from  splashing  onto  the  carbide 
while  the  generator  is  being  moved.    A  complete  system 

FIG.    101.      OXWELD  PORTABLE  PRESSURE  GENERATOR 
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of  interference  devices  connecting  the  filling  cap,  feed 

mechanism  and  residuum  gate,  provides  against  mis- 
takes in  operation.  The  hydraulic  back-pressure  valve 

is  of  heavy  construction  and  is  provided  with  a  pop 
valve  of  ample  size  to  carry  oflf  any  excess  pressure.  The 
generator  is  also  provided  with  a  diaphragm  relief 
valve  of  special  design.  The  filter  has  a  cover  which 
is  interlocked  with  the  shut-off  cock  to  prevent  the 

escape  of  gas  when  the  lid  has  been  removed  for  clean- 
ing purposes. 

The  construction  of  the  generator  throughout  is  of 

own  working  efliciency.  Thus  it  happens  that  the  boss 
may  come  in  and  wonder  why  it  is  that  the  Smith  job 
is  not  as  yet  in  the  shop  while  the  Jones  job,  which 

wasn't  in  any  hurry  at  all,  should  be  already  on  the 
cars.  Next  comes  the  old  story  in  which  the  boss  tells 
the  chief  that  he  was  plainly  told  to  get  that  Smith  job 
in  the  shop  at  once,  to  which  charge  the  chief  enters  a 
general  denial. 

One  of  the  most  efficient  and  well-liked  chief  drafts- 
man I  ever  saw  in  the  course  of  14  years  in  the  busi- 

ness made  what  he  called  "a  work  organizer,"  which 

TABLE   VII.      APPROXIMATE    DIMENSIONS    AND    WEIGHTS   OF  ACETYLENE  GENERATCR  SETS 

Pressure  Generator  Capacity Diameter 
Height 
Over  All 

Approximate^ 
Floor  Spaci 

Net  Weight 
Gross  Weight 

Crated Dimensions 
Crated 

Motor  Weights  and 
Fittings  Crated 

25  lbs   

18" 

24" 

30" 

37" 

42" 

54" 

62" 

76" 
104"

 

115"
 

4'  X.4' 
4'  X  5' 
5'  X  6' 
6'x6' 
6'x7' 

200  lbs. 

450  lbs. 
550  lbs. 
850  lbs. 

1000  lbs.    ' 

300  lbs. 
550  lbs. 
680  lbs. 

1000  lbs. 
1200  lbs. 

27"x29"x  55" 
34"x36"x  67" 
36"x38"x  80" 
43"x48"xll0" 
53"x55"xll0" 

10  X  10x14— 150  lbs. 
10  X  10x14— 150  lbs. 
lOx  lOx  14— 150  lbs. 
14  X  14  jf  43— 400  lbs. 
14x14x43— 400  lbs. 

50  lbs   
100  lbs   
200  lbs   
300  lbs   
One  Torch  Unit  . . . 
Two  Torch  Units  . . 
Three  Torch  Units. 

60  lbs. 
90  lbs. 

120  lbs.   . 

ll"xl2"x  23" 
14"xl5"x  32" 
]5"x21"x  32" 

NAVYTYPE  PLANTS 

100  lbs.  . . . 
200  lbs.  .  . . 
300  lbs   
Gasometer. 
Purifier  .  .  . 
Dryers  .  .  . 
Separator  . 
Compressor 

30" 

78" 
36" 

104". 

42" 
115" 

75" 
120" 

26" 16" 

40" 

6"
 52" 

64'L 

5'xS' 
6'  x  6' 
6'xJ' 
7'x  7' 

26" x    80" 
16" X    24" 
12" x 12  " 
30" X 112" 

550  lbs. 

850  lbs.' 

1000  lbs. 
1500  lbs. 
500  lbs. 
80  lbs. 

200  lbs. 
2500  lbs. 

680  lbs. 
1000  lbs. 
1200  lbs. 

1900  lbs. 

600  lbs. 
110  lbs. 
250  lbs. 

2900  lbs. 

34"x38"x  96" 
46"x48"xll0" 
53"x55"xllO" 
79"x83"x  94" 
30"x30"x  72" 
20"x20"x  24" 
14"xl4"x  72" 
36"x48"x  84" 

14  X  14.x  43—400  lbs. 
14  X  14x43— 400  lbs. 
14  X  14  X  43—400  lbs. 
(100  c.  f.  capacity) 

(two  required) 

a  heavy  and  substantial  character.  It  may  be  mounted 

on  a  4-wheel  truck,  as  shown  in  the  engraving,  or  it 
may  be  located  in  a  stationary  position.  Space  is  pro- 

vided on  the  truck  for  three  oxygen  cylinders  and  a  tool 
chest,  making  the  entire  equipment  self-contained. 

This  same  concern  also  makes  other  pressure  gen- 
erators in  200-,  300-  and  500-lb.  capacities. 

Height,  Diameter,  Weight. 
Acetylene  Generatcrs                      Inches  Inches              Lb. 

1 00  lb.  carbide  capacity          78  30                   800 
200  lb.  carbide  capacity        1 04  36                  1 000 
300  lb.  carbide  capacity        115  42                 1 200 
Gasometer,  100  cuit.  capacity        120  76                 1500 

Height,  Diameter,  Weight. Inches  Inches  Lb. 
Driers,  each         40  16  80 
Oil  separator          52  6  200 
Purifier,  24x36  X  74  inches       800 
Compressor,  3 1  z 36 X 74 inches   ,      ...  ....  2500 

An  Aid  to  the  Chief  Draftsman 
By  John  S.  Carpenter 

The  most  of  us  have  heard  so  much  about  efficiency 
that  it  has  become  a  bore,  and  one  finds  that  the  sub- 

ject is  often  the  signal  to  begin  yawning  when  brought 
up  at  meetings  and  conferences.  It  does  not  follow, 
however,  that  because  we  have  had  enough  of  efficiency 
that  we  have  exhausted  its  possibilities.  In  this  article 
I  propose  to  take  to  task  an  old  offender  who  should 

have  "done  time"  long  ago. 
It  is  a  fact,  regrettable  though  it  is,  that  the  chief  is 

the  most  inefficient  man  in  the  drawing  room.  He 
will  try  hard  to  get  his  men  to  the  proper  state  of 
efficiency  by  driving  them  or  by  seeking  to  awaken 
their  interest;  but  as  a  rule  he  does  not  consider  his 

helped  to  explain  the  secret  of  his  efficiency.  I  liked 
it  so  well  that  I  made  one  for  myself  and  feel  that  no 
drawing  room  should  be  without  one.  It  is  made  as 
follows  and  used  drawing  paper  can  just  as  well  be 
utilized  as  not. 

Cut  out  a  top  sheet  15  x  12  in.  and  then  cut  nine 
more,  all  15  in.  vride,  but  with  lengths  of  13,  14,  15, 
16,  17,  18,  19,  20  and  21  in.  respectively.  Fold  back 

rather  sharp.,,'  a  piece  of  i  in.  wide  on  the  15-in.  edge  of 
all  of  the  sheets;  then  fasten  the  sheets  together  on 

the  edge  opposite  the  folded  tabs  so  that  the  tabs  pro- 
ject 1  in.  over  each  other.  Eyelets  are  preferable  for 

fastening.  Now  decide  what  titles  you  want  lettered 
on  the  tabs,  the  latter  being  a  ready  means  with  which 

to  pick  up  the  sheets.  My  efficient  friend's  titles  were 
as  follows:  "Rush  Orders,"  "Routine  Orders,"  "Repair 
Jobs,"  "Propositions,"  "Revisions  to  be  made,"  "Under 
Consideration,"  "New  Designs,"  and  "Supplies  to 

Order." 

When  the  boss  gives  the  chief  draftsman  an  order, 
he  will  mention  whether  it  is  in  a  hurry  or  not,  and 

the  papers  should  then  be  put  in  the  folder  between 

the  proper  leaves. 
The  same  applies  to  all  memoranda  that  usually  lie 

around  and  cannot  be  found  when  wanted.  The  folder 

should  be  gone  over  thoroughly  at  least  once  a  day  so 
that  its  contents  are  well  in  mind.  In  large  drawing 
rooms  it  will  be  found  profitable  to  furnish  such  a 
work  organizer  to  squad  bosses  as  well,  the  titles  being 

appropriate  to  their  needs.  In  this  way  there  should 
be  no  excuse  for  overlooking  important  items  when  the 

whole  situation  is  at  one's  finger  ends. I 
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Manufacturing  the  9.2-In.  Howitzer  Shell 
By  S.  a.  hand. 

(Continued  from  Page  801,  April  24.  issue) 

THE  construction  of  the  finishing  reamer  is  shown 
in  Fig.  8,  and  Fig.  9  shows  the  gages  for  the 
diameter  of  the  straight  part  of  the  bore. 

Before  removing  the  shell  from  the  boring  lathe  a 

single-bladed,  flat  offset-cutter  is  put  in  the  place  of 
the  finishing  reamer  and  fed  up  bodily  against  the 
shell  base.  This  is  done  so  that  the  bore  shall  be 
the  proper  depth  when  gaged  from  the  base. 

The  gage  for  this  is  shown  at  A,  Fig.  10,  and  the 
two  limit  marks  for  length,  may  be  seen  at  B.  After 

boring  has  been  completed,  the  heat  and  serial  num- 
bers must  be  transferred  from  the  body  to  the  now 

finished  base  of  the  shell,  otherwise  they  would  be 
obliterated  and  so  lost  to  record  in  turning  the  outside. 

Having  the  base  finished  and  the  proper  depth  of 
hole  assured,  there  is  often  much  surplus  stock  as  to 
length.  This  must  be  removed  by  facing-off  the  nose. 
This  is  an  operation  that  is  not  on  the  list,  but  was 
made  advisable  by  a  change  in  the  tjT)e  of  machines 
used  for  rough-turning  and  time  is  saved  thereby. 

To  remove  the  surplus  stock  from  the  nose  end  the 
shell  is  mounted  on  an  expanding  mandrel  in  a  heavy 
lathe  and  a  counterfacing  cutter  fed  bodily  against  it 
until  brought  to  the  proper  length.  • 

Previous  operations  may  not  have  left  the  hole  in 
the  nose  and  the  bore  in  the  shell  concentric  with  each 
other.  To  correct  this  and  to  make  the  hole  smooth  and 
within  close  limits  as  to  size  the  nose  must  be 

rebored.  This  is  done  in  a  Foote-Burt  upright  drill- 
ing machine  with  much  the  same  equipment  as  used 
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FIG.    9.      GAGES    FOR   DIAMETER 

in  drilling  the  nose,  as  will  be  seen  in  Fig.  11.  An 
assembly  drawing  of  this  fixture  is  shown  in  Fig.  12, 
which  needs  no  explanation.  In  place  of  the  jig  on  the 
machine  column  used  in  drilling  the  nose,  bushings  are 
fitted  in  the  upper  ends  of  the  expanding  mandrels  as 
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Section  B-B FIG.    8.      THE  FINISHING  REAM3R 
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a  guide  for  the  boring  bar,  which  is  provided  with  a 
single-ended  high-speed-steel  cutter. 

Rough-turning,  Fig.  13,  is  done  on  a  No.  21  Amal- 
gamated lathe,  and  the  shell  is  mounted  on  a  short 

pawl  mandrel  having  three  heavy,  wide  blades  that  bite 
into  the  interior  of  the  finished  bore.  The  rose  end 

is  supported  by  and  revolves  on  a  hardened-steel  plug 
which  fits  the  hole  in  the  nose  and  is  carried  by  the 
tail  spindle.  Heavy  graphite  grease  is  used  as  a 
lubricant  and  there  is  no  appreciable  enlargement  of 

TRANSFORMATION  FOR  OPERATION  SOI — DRII^L,  NOSE 
Machine — Colburn  drilling  machine.  Number  of  operators — One. 

Work -holding:  dtvice — Lever-operated  expanding  mandrel.  Cut- 
ting tooi — One  iiJ-in.  high-speed  twist  drill.  Number  of  cuts — One. 

Cut  Data — Speed,  76  ft.  per  minute;  feed,  0.010  in.  per  revolu- 
tion. Coolant — Soluble  oil.  Special  Fixtures — Turret  'with  two expanding  mandrels  on  base  of  machine.  Jig  for  grinding  drill 

on  column  of  machine.  Gages — Plug  go,  1.656  in.  ;  no-go,  1.676 
in.     Production — 115  per  machine  in  eight  hours. 

TRANSFORMATION  FOR  OPERATION  502 — CUT  OFF  TO 
24g    IN.    INSIDE 

Machine — Williams  cutting-off  machine,  Number  of  ope.-ators 
— One.  Work-holding  device — Pot  chuck.  Cutting  tools — Two 
high-speed  cutting-off  tools,  one  at  front  and  one  at  back.  No. 
of  cuts — One.  Cut  data — Speed,  57  ft,  per  minute;  feed.  0.025  in. 
per  revolution.  Coolant — Soluble  oil.  Special  Fixtures — Plug 
center  at  rear  of  chuck  to  center  shell  by  hole  in  nose.  Gages— 
Tool-setting  and  depth.  Production — 95  per  machine  in  eight hours. 
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TRANSFORMATION    FOR    OPERATION    50  3— ROUGH- AND 
FINISH-BORE    AND    FACE    BASE 

Machine — Amalgamated  lathe  No.   23.     Number  of  operators   One.  Work-holding  device — Pot  chuck  and  steadyrest.  Cutting tools— Hog-no.se  drill  and  finishing  reamer  both  with  two  high- speed steel  blades,  one  facing  tool.  Number  of  cuts — One  with  each 
tool.  Cut  data — Speed,  35  ft.  per  minute;  feed,  0.153  in  per revolution.  Coolant — Soluble  oil.  Special  fixtures — Plug  center at  back  of  chuck  to  center  nose  by  hole;  plug  center  in  tail spindle    to    center    open    end.      Gages — Depth    with    limit    lines scribed.      Diameter,   go,   6.490    in.;   no-go.    6.510    in.      Production   25  per  machine  in  eight  hours. 

d 
TRANSFORJIATIOX  FOU  Oi'EKATION  504— REBORE  NOSE 

Machine — Foote-Burt  drilling  machine.  Number  of  operators — 
One.  Work-holding  device — Lever-operated  expanding  mandrel. 
Cutting  tool — Single-point  high-speed  steel,  cutter  in  boring  bar. 
Number  of  cuts — One.  Cut  data — Speed,  68  ft,  per  minute;  feed, 
0,017  in.  per  revolution.  Coolant — Soluble  oil.  Special  fixtures 
— Turret  with  two  expanding  riandrels  on  base  of  machine.  Top 
of  mandrels  center  shell  by  ir  erior  profile  ind  have  bushings  to 
guide  p.lot  on  boring  bar.  Gage — Plug,  go,  1.775  In.  ;  no-go. 
1.785  in.     Production — 175  per  machine  in  eight  hours. 
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TRANSFOR.MATION  FOR  OPERATION  505 — ROUGH-TURN 
Ma^-hine — Amalgamated  lathe  No.  21.  Number  of  operators — 

One  Work-holding  device — Pawl  mandrel  with  three  blades  that 
bit'  into  interior  ;  hardened  plug  center.  Cutting  tools — Two  high- 

speed steel.  Number  of  cu's — Two.  Cut  data — Speed,  45  ft.  per 
minute;  feed  0.100  in.  per  revolution.  Coolant — Soluble  oil. 
Special  fixtures — Tool  slide  for  profile  turning  nose,  swings  on 
pivot ;  rear  pivoted  to  radius  block.  Gages — Profile  templet ;  snap, 
go,  9.260  in.  ;  no-go,  9.220  in.  Production — 42  per  machine  in 
eight  hours. 
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TRANSFORMATION  FOR  OPERATION  506 — FINISH-TURN. 
AND  TRl.M  NOSE 

Machine — ]6-in.  Fairbanks-Morse  lathe.  Nnmber  of  operators 
— One.  Work-holding  device — Wrench-operated  expanding  man- 

drel with  three  blades  ;  hardened  plug  center.  Cutting  tool — l-in. 
square  Stellite  in  holder.  Number  of  cuts — One.  Cut  data — 
Speed.  142  ft.  per  minute;  feed,  0.032  in.  per  revolution.  Coolant 
— Soluble  oil.  Special  fixtures — Profile  guide  at  rear  of  machine. 
Gage — Snap,  go,  9.155  ;  no-go,  9.150.  Production — 24  per  machine 
in  eight  hours. 

the  hole   in   spite   of  the   heavy   cut   taken    in    rough- 
turning. 

The  lathe  is  equipped  with  a  duplex  carriage  on 
which  two  tool  slides  are  mounted.  The  slide  A  carries 
the  tool  for  turning  the  straight  part  of  the  shell, 
and  being  of  the  usual  construction  needs  no  further 
description.  The  slide  B  carries  the  tool  for  turning 
the  nose  profile.  It  is  pivoted  underneath  to  a  free 
traveling  slide  and  at  the  rear  to  a  stationary  block 
fastened  to  the  back  of  the  lathe.  As  the  carriage 
travels  longitudinally  the  tool  slide  swings  upon  these 
pivots  and  describes  an  arc. 
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The  distance  from  the  central  pivot  to  the  point  of 

the  turning  tool  is  obtained  by  adjustment  of  the  tool 
slide,  but  the  distance  from  the  central  pivot  to  the 
pivot  at  the  rear  is  predetermined  and  established  by 

4      ̂ HARDEN  AND  GRIND 

FIG.    10.      GAGE    FOR   DEPTH    OF   HOLE 

direct  proportion  of  the  length  of  the  straight  part  of 
the  shell  to  the  axial  length  of  the  nose.  It  is  clearly 
evident  that  the  radius  turning  tool,  traveling  but 
about  one-third  of  the  whole  axial  length  of  the  shell 
in  the  same  time  the  body  tool  travels  the  remaining 
two-thirds,  has  its  feed  reduced  to  about  one-half  that 
of  the  body-turning  tool.  This  is  particularly  desirable 
in  shell  turning,  as  the  feed  limit  is  governed  by  the 
excess  amount  of  stock  and  the  greatest  eccentricity 
which  is  generally  found  at  the  nose  end.  With  this 
arrangement  the  operator  gages  his  feed  by  the  limits 
of  the  tool  for  the  straight  cut  and  the  automatically 
reduced  feed  of  the  radius  tool  will  then  be  well  below 
its  maximum  limit. 

The  straight  cut  on  the  body  of  the  shell  is  finished 
before  that  on  the  radius,  and  an  automatic  knockout 
stops  the  feed  at  the  completion  of  the  latter  cut. 

Fig.  14  is  a  detail  drawing  of  the  pawl  mandrel. 
The  blades  .4  are  free  to  move  in  an  angular  slot.  When 
their  center  lines  are  radial,  the  tightest  grip  is  obtained. 
When  they  are  moved  30  deg.  ahead  of  the  radial  posi- 

tion they  release  the  work.  It  will  be  readily  seen 
that  a  shell  placed  on  this  mandrel  will  be  gripped 
automatically  by  resistance  of  the  cut  against  rotation. 

The  gaging  is  done  while  the  work  is  revolving  and 
the  wear  on  the  gage  points  is  very  great,  particularly 
with  green  operators,  who  try  the  gages  oftener  than 

FIG.    11.      REBORING    THE    NOSi5 

the  experienced  ones.  Green  operators  often  get  the 
gages  caught  on  the  revolving  shell,  with  the  result 
that  they  are  either  bent  or  broken.  To  overcome  this 
difficulty  some  gages  have  been  made  with  the  contact 
pins  solid  on  one  jaw  only.     On  the  other  jaw  they 

daw  fobs  against 
+his  side  ivhen  qro*jncl 

FIG.   14.     THE  FAWL  MANDREL 
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a  flexible  shaft.  This  is  done 
while  the  shell  is  on  the  bench 
and  is  necessary  for  two  very 
important  reasons.  First,  that 

the  expanding  blades  on  the- 
mandrel  used  for  finish-turn- 

ing will  not  by  any  chance  rest 
on  the  top  of  any  such  burrs 
and  so  throw  the  shell  out  of 
true,  and,  second,  to  prevent 
premature  discharge  of  the 
explosive  charge. 

Pouring  the  Explosive 

The  explosive  charge  is 

poured  into  the  shell  when  in 
a  molten  state  and  when  it 
cools  it  shrinks  so  that  it  is 
loose  in  the  bore.  In  firing 

the  gun  the  twist  of  the  rifling 
starts  to  revolve  the  shell  both 

rapidly  and  suddenly.  As  it 

is  some  appreciable  time  be- 
fore the  inertia  of  the  ex- 

plosive charge  is  overcome  the 
shell  is  revolving  around  the 
stationary  charge  during  the 
interval  and  any  burrs  might 
scrape  or  cut  the  charge  and 
generate  enough  heat  to  cause 
its  premature  explosion. 

FIG.  12.     TURRET  FIXTURE  FOR  REBORING  THE  NOSE 

are  pushed  out  against  stops  Py  spiral  springs.  While 
gages  so  constructed  are  much  safer  from  injury  than 
are  solid  gages,  the  experienced  operators  prefer  the 
solid  gages.  After  rough-turning,  the  burrs  raised  on  the 
interior  by  the  bite  of  the  mandrel  blades  are  ground  off 
by  the  use  of  a  portable  electric  grinding  machine  having 

FIG.    13.      ROUGH-TURNING 

Finish-Turning 

Finish-turning  is  done  in  a 
Fairbanks-Morse  16-in.  lathe, 
and  the  shell  is  held  on  a  short 

expanding  mandrel  provided 
with  four  wide  blades  ex- 

panded by  a  wrench.  These 
blades  do  not  bite  into  the 
interior  surface  of  the  shell 

as  do  those  in  the  rough-turning  operation.  As  the 
cut  is  comparatively  light  the  friction  of  the  blades 
when  tightly  expanded  against  the  interior  of  the  shell 
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FIG.  15.   COMBINED  PROFILE  AND  LENGTH  GAGE 

is  sufficient  to  resist  the  pressure  of  the  cut.  A 
single  tool  is  used  and  the  lathe  is  equipped  with 
a  profile  guide  at  the  rear.  A  roller  attached  to  the 
free  slide  underneath  the  regular  tool  slide  and  en- 

gaging in  the  slot  of  the  profile  guide  governs  the  shape 
turned.  The  diameter  gages  are  similar  to  those  used 
in  rough-turning.  The  combined  profile  and  length 
gage  is  shown  in  Fig.  15. 
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Getting  a  Share  of  General  Machine  Shop  Work 
By  L.  W.  ALWYN-SCHMIDT 

Peace-time  reconstruction  problems  are  no  less 
engrossing  to  the  machine  shop  than  to  the  rest 
of  the  country.  On  the  contrary  they  are  prob- 

ably more  vital  to  many  a  shop  ivhich  has  been 
working  entirely  or  in  part  on  war  work.  If  your 
old  m,arket  has  suffered  from  the  war,  new  work 
must  be  obtained  in  the  near  future  if  your  or- 

ganization is  to  be  held  together.  Your  share  is 
ivaiting  if  you  know  how  to  get  it. 

THE  war  has  brought  to  the  machine  shops  of  this 
country  a  considerable  increase  in  general  ma- 

chine-shop work,  with  the  result  that  a  good  deal 
of  new  equipment  required  for  this  kind  of  work 
has  been  added  to  the  general  machine  equipment  of 
the  nation.  Now,  when  the  war  has  come  to  an  end, 
there  is  some  heartburning  that  this  additional  equip- 

ment should  go  begging  for  a  job  or  that  it  may  land 
in  the  scrap  heap.  Fortunately  there  is  every  chance 
that  sufficient  work  can  be  found  for  all  the  existing 
production  facilities,  provided  our  machine-shop  men 
are  willing  to  accept  it  at  commercial  rates. 

So  far  there  is  very  little  evidence  of  a  slackening 
-down  in  the  machine-shop  industry.  Glancing  over  the 
advertising  pages  of  the  technical  and  general  press 
there  is  no  noticeable  increase  in  the  advertisements  of 
machine  shops  looking  for  work,  and  manufacturers  who 
can  place  work  of  this  character  do  not  find  machine 
shops  ready  to  accept  new  business  on  short  notice. 
This  need  not  cause  any  surprise,  considering  the  gen- 

eral situation  in  the  country.  It  is  proposed  to  complete 
the  original  shipping  program,  and  the  Secretary  of  the 
Navy  has  only  recently  announced  an  additional  build- 

ing program.  There  is  a  good  demand  for  industrial 
machinery  from  all  parts  of  the  country,  and  the  re- 

sumption of  building  activity  which  is  expected  in  the 
near  future  must  bring  many  orders  to  the  machine 
shops.  All  this  follows  historic  precedent,  most  big 
wars  having  been  succeeded  by  a  period  oi  great  in- 

dustrial activity. 

Industrial  conditions  like  those  expected  to  prevail 
during  the  next  two  years  always  bring  much  business 
to  the  general  machine  shops.  As  the  influx  of  orders 
in  the  specialized  industries  becomes  too  large  to  be 
handled  by  the  special  shops  overflow  work  goes  to  the 
general-construction  shops,  so  that  the  outlook  for  this 
branch  of  the  industry  seems  to  be  very  favorable. 
What  can  the  individual  machine  shop  do  to  attract 
that  part  of  the  general  machine-shop  business  which  it 
is  able  to  carry? 

General  Machine  Shop  Sells  Service 

Campaigning  for  contract  work  is  always  a  difficult 
matter  for  a  general  machine  shop.  A  machine  shop 
of  this  character  is  very  much  in  the  position  of  an 
ordinary  wage  earner.  It  hires  its  services  out  to  others 
who  want  to  pay  for  it,  but  the  quantity  of  these  serv- 

ices is  limited  by  the  size  and  equipment  of  the  shop. 
Dependent  upon  the  capacity  of  the  equipment  is  also 

the  earning  power  of  the  establishment.  Here  again 
the  comparison  with  an  ordinary  workingman  holds 
good.  Having  only  one  pair  of  hands  he  can  not  mul- 

tiply their  productive  capacity,  but  he  can  improve 
upon  their  efficiency  by  using  his  brain.  As  the  increase 
in  brain  efficiency  enlarges  the  income  of  a  man,  ao 
quality  of  output  may  add  to  the  earning  capacity  of 
the  machine  shop.  It  is  well  worth  while  to  keep  this 
in  mind  because  the  lessons  to  be  learned  from  it  must 
form  the  basis  of  all  business-promotion  work  of  the 
average  machine  shop. 

The  limitations  put  on  the  output  and  turnover  of 
the  establishment  by  its  size  and  equipment  also  limit 
the  exertions  that  can  be  made  for  the  purpose  of  ob- 

taining new  business.  Take,  for  instance,  an  establish- 
ment able  to  turn  out  $100,000  worth  of  labor,  which 

means  approximately  $16,000  profit,  the  profit  in  such 
shops  of  course  varying  a  good  deal  with  the  character 
of  the  work.  Such  a  shop  can  hardly  spend  more  than 
$4000  on  the  acquisition  of  new  work,  and  it  cannot 
make  use  of  more  work  than  it  is  able  to  handle.  The 
effort  therefore  must  correspond  to  the  results  that  are 
desired.  It  should  neither  be  too  small  and  court  fail- 

ure nor  should  it  exceed  reasonable  limits  in  cost.  How 
to  attain  the  proper  balance  is  a  problem  which  so  far 
does  not  seem  to  have  found  a  satisfactory  solution. 

Two  Principal  Talking  Points 

The  man  in  charge  of  the  trade-promotion  end  of  a 
general  machine  shop  has  two  principal  talking  points. 
One  is  the  eflSciency  of  the  equipment  of  the  shop,  the 
other  the  quality  of  the  expert  knowledge  of  its  engi- 

neering staff.  These  two  he  must  play  for  all  they  are 
worth.  If  he  does  his  work  well  he  knows  that  he  is 
bound  to  get  his  share  of  the  general  trade  coming  into 
the  market.  He  certainly  will  get  business  during  a 
time  when  much  engineering  work  is  in  demand.  He 
may,  however,  be  less  successful  in  times  when  work  is 
scarce.  Then  he  will  have  to  show  his  mettle  and  ordi- 

nary business  methods  will  not  succeed.  During  busy 
times  engineering  contractors  will  be  glad  to  get  any 
sort  of  shop  to  do  their  work,  but  only  the  most  efficient 
and  well-conducted  enterprises  can  count  on  keeping 
going  fully  when  business  slows  down.  It  is,  however, 
during  such  times  that  machine  shops  are  putting  for- 

ward their  best  effort  to  get  new  work. 
The  head  of  a  small  but  perfectly  organized  general 

machine  shop  doing  practically  only  job  work  once  ex- 
plained his  business-promotion  policy  to  me  as  follows : 

"During  normal  times  or  when  business  is  active  and 
there  is  a  great  demand  for  engineering  we  follow  the 
general  run  of  the  market  and  take  everything  that 
comes  along  at  a  paying  rate.  We  simply  advertise  that 
we  are  ready  for  taking  work.  During  slack  times  we 
specialize.  We  tell  the  people  that  we  are  doing  some- 

thing better  than  others,  and  we  pick  our  orders  from 
a  small  but  well-paying  field."  This  is  business  wisdom 
for  the  engineering  shop  in  a  nutshell.  It  explains  why 
general  advertising  pays  during  busy  times  but  brings 
little  return  when  business  is  slack  all  round. 

Business  at  the  present  moment  is  still  brisk,  and 
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trade-promotion  work  in  the  machine  shops  therefore 

may  proceed  on  general  lines.  The  advertisements  ap- 
pearing in  the  press  announcing  the  willingness  of  en- 

gineering shops  to  accept  new  or  additional  work  for 
this  reason  seem  to  be  the  correct  way  of  procedure. 
They  must  bring  some  results  and  they  probably  will 
bring  enough  work  to  keep  the  shops  busy  and  allow 
the  continued  employment  of  the  additional  equipment. 

The  wise  machine-shop  manager,  however,  looks  ahead 
for  the  time  when  business  will  not  be  as  brisk  as  it  is 
today  and  when  active  promotion  work  will  have  to  be 
done  to  get  new  work  for  the  machines  and  men  in  his 
charge.  To  slacken  down  with  production  work  is  a 

dangerous  thing.  Not  only  is  it  a  loss  to  the  establish- 
ment to  have  its  machine  equipment  idle,  but  the  value 

of  a  machine  shop  as  a  job  worker  often  depends  on 
the  training  and  quality  of  its  labor  force.  To  keep 
the  latter  together  necessitates  continuous  employment. 

A  man  who  knows  that  his  job  has  the  chance  of  per- 
manency is  a  better  worker  ̂ than  the  one  who  fears 

being  laid  off,  and  the  men  find  out  quickly  enough 

how  they  are  placed  in  this  respect.  It  is  a  well-known 
fact  that  a  permanent  job  commands  a  better  type  of 
men  than  an  occasional  one. 

The  Machine  Shop  With  a  Policy 

The  first  step  to  be  taken  is  that  of  deciding  on  a 

policy  to  be  followed  in  the  general  trade-promotion 
work  of  the  shop.  Most  shops  go  along  without  a  special 
policy.  They  manage  with  one  or  two  outside  men 
whose  business  it  is  to  keep  things  going  and  who  are 
asked  to  do  sbme  more  hustling  when  things  get  slow. 
The  reputation  of  such  shops  is  rarely  their  own  If 
they  are  left  suddenly  by  their  outside  men  they  find 
only  too  often  that  the  good-will  of  the  concern  belongs 
entirely  to  the  salesman  and  leaves  with  him.  It  was 
the  personality  of  the  salesman  which  carried  the  trade, 
and  the  fact  that  he  was  well  backed  up  by  the  shop 
had  very  little  weight  with  the  customer.  A  machine 
shop  therefore  should  have  a  policy  of  its  own.  It 
should  be,  in  the  imagination  of  the  customer,  not  a 
thing  far  removed  from  personal  contact  but  a  live 
entity  with  a  will  of  its  own.  It  should  have  a  per- 

sonality independent  of  the  personal  force  it  exerts  by 
way  of  its  salesmen.  To  give  a  machine  shop  such  a 
policy  often  requires  a  genius,  but  it  can  be  done.  Buy- 

ing engineers  often  have  an  instinct  of  discovering  the 
shop  with  a  policy  by  merely  handling  a  part  made  in 
such  a  shop,  and  the  shop  which  has  gained  this  dis- 

tinction has  rarely  to  go  begging  for  work.  It  is  soon 
known  all  over  the  market. 

A  distinctive  policy  can  never  be  carried  through  by 
a  machine  shop  unless  it  has  at  its  disposal  first-class 
engineers,  men  and  equipment.  All  must  be  in  sym- 

pathy with  the  aims  to  be  attained.  It  may  be  the  policy 
of  the  shop  to  take  only  high-class  work  or  cheaper 
work,  or  both.  It  does  not  matter  much  which  policy  is 
adopted;  the  principal  condition  is  that  the  policy  once 
established  must  be  carried  out. 

If  it  does  not  matter  what  policy  is  selected  why 
trouble  at  all  about  selecting  one?  Why  not  go  along 
in  a  happy-go-lucky  fashion  and  pick  up  what  comes 
along  in  the  way  of  a  job?  The  answer  to  the  question 
is  decidedly  to  "do  as  you  please"  as  long  as  you  stick 
to  your  purpose;   but  not  to  hold  yourself  out  today 

as  taking  only  first-class  work  and  run  tomorrow  after 
a  cheap  job  of  some  sort.  There  is  a  psychological  in- 

fluence at  work  in  the  mind  of  the  customer  which  acts 

in  favor  of  the  shop  with  a  declared  policy.  The  cus- 
tomer having  some  cheap  work  to  be  done  will  call  on 

Walter  &  Co.  because  he  knows  they  are  handling  that 
kind  of  work,  or  he  will  go  to  Smith  Bros,  because  he 
knows  they  take  anything  as  long  as  it  pays.  But  he 
will  not  call  on  Miller  &  Co.  who  said  they  would  handle 
everything  and  then  told  him  they  would  take  only 
first-class  work. 

Powerful  Factor  in  Distribution 

This  disposition  of  the  buyer  is  a  powerful  factor  in 
the  distribution  of  general  engineering  work  all  over 
the  world.  It  has  succeeded  for  years  in  bringing  a 
good  deal  of  first-class  work  into  the  machine  shops  of 
England,  and  it  has  turned  much  cheap  work  in  the  di- 

rection of  Germany.  If  a  machine  shop  declares  itself 
for  a  policy  it  is  bound  to  get  a  regular  share  of  all  the 
general  contract  work  that  is  available. 

Like  labor  general  contract  work  seems  to  be  a  com- 
modity for  which  there  is  always  only  a  certain  limited 

demand.  This  demand  depends  on  conditions  over  which 
neither  labor  nor  the  general  contractor  has  any  par- 

ticular influence.  If  the  demand  is  filled  neither  low 

prices  nor  any  other  inducement  will  help  to  expand  it 
But  whether  the  demand  is  large  or  small  it  is  always 
graded  in  standards.  There  is  a  demand  both  for  first- 
class  and  cheap  work.  Both  have  a  tendency  to  flow 
to  him  who  holds  himself  out  as  being  particularly  fit 
in  one  or  the  other  direction.  The  undecided  gets  only 
what  is  left  over  after  the  shops  with  a  declared  policy 
have  got  their  fill.  To  possess  a  production  policy  is  a 
real  and  valuable  asset  in  the  good-will  of  a  machine 
shop. 

Driving  Home  Your  Point  With  the  Customer 

Having  once  decided  upon  a  policy  the  next  step  to 
be  taken  is  to  make  known  this  fact  and  to  connect  with 
firms  likely  to  have  use  for  a  shop  of  this  particular 
customer.  The  policy  of  the  shop  therefore  should  not 
only  be  made  a  talking  point  with  the  outside  men,  but 
it  should  also  find  expression  in  the  advertising  and 
general  publicity  of  that  shop.  Most  up-to-date 

engineering  and  general  machine  shops  are  doing'  today 
a  certain  amount  of  technical-press  advertising. 

Considering  the  large  amounts  of  money  which  are 
spent  annually  for  this  purpose  it  is  often  astonishing 
to  see  how  little  many  firms  are  making  out  of  the  space 
they  hire.  Advertisements  containing  a  mere  general 
wording  such  as 

Miller  &  Co. 

Engineering  and  General  Machine-Shop  Work X   St.,  X   City. 

are  frequently  seen.  Such  an  advertisement  conveys 
little  to  the  reader.  It  does  not  give  an  impression  of 
the  size  of  the  shop,  its  capacity  and  special  character; 
in  fact  it  leaves  no  impression  at  all.  It  is  forgotten 
as  soon  as  read  and  will  rarely  be  referred  to  if  the 
reader  should  some  day  require  the  service  of  a  machine 
shop.  There  is  much  reason  to  believe  that  advertising 
of  this  character  does  not  pay. 

To  make  general  machine-shop  advertising  an  effec- 
tive medium  in  the  general  sales  campaign  of  the  shop 
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846 the  advertisement  must  carry  a  certain  distinction,  as 
for  instance: 

Miller  &  Co. 
General  Engineering  Works 

X  Street,  X  City. 
We   are  open   to   undertake   special   work 
of  a  high-class  character  beginning  from 

Jan.  15,  1919. 
There  is  a  suggestion  in  this  advertisement  of  dig- 

nity and  prosperity.     The  new  work  can  be  accepted 
only  after  a  certain  date,  which  implies  that  the  shop 
is  busy  at  present.    For  permanent  advertising  wording 
similar  in  character  should  be  selected.    So,  for  instance, 
runs  the  advertisement  of  a  well-known  British-Colonial 
engineering  shop: 

Quality  in  Machine-Shop  Work. 
Our  force  of  200  men  supported  by  the 
most  modern  equipment  of  European  and 
American  machine  tools  working  under 
the  supervision  of  well-trained  con- 

struction engineers  is  at  your  service. 

Write  for  our  booklet,  "Shop  Service." 

This  booklet,  "Shop  Service,"  is  sent  free  of  charge 
to  all  who  ask  for  it.  It  is  a  24-page  affair  in  a  stiff 
cover  and  well  illustrated.  Its  contents  impress  the 
reader  that  the  work  done  by  the  firm  is  accomplished 
by  a  first-class  organization  of  engineers  supported  by 
a  first-class  shop.  To  convey  this  impression  photo- 

graphs are  reproduced  showing  the  offices  and  the  work- 
shops of  the  establishment.  There  is  a  list  of  all  the 

principal  machine  tools  found  in  the  various  shops,  some 
of  which  are  shown  in  illustrations,  and  one  section  of 
the  booklet  is  reserved  for  a  description  of  the  general 
welfare  work  of  the  firm  among  its  employees.  The 
whole  publication  leaves  with  the  reader  the  feeling 
that  he  deals  with  a  well-conducted  establishment  and 

that  he  places  his  interests  in  able  hands  when  he  trans- 
fers his  custom  to  it.  Service  being  the  principal  com- 

modity sold  by  the  machine  shop  to  its  customer  the 
quality  of  service  is  the  mainstay  in  the  advertising 
cai  ipaign  of  this  firm. 

The  offer  of  service,  however,  is  only  acceptable  to 
the  customer  if  services  are  just  then  required  and  if 
the  character  of  the  service  is  of  that  kind  which  is 
needed  by  the  customer.  The  advertisements  in  the 
technical  press  reach  a  great  number  of  readers  only 
a  few  of  whom  can  be  interested  in  the  special  offer 
of  that  shop.  And  among  these  few  there  are  only  a  still 
smaller  number  which  may  have  a  use  for  the  special 
character  of  the  service  provided.  It  is  this  small 
number  of  likely  customers  which  the  advertisement 
must  attract.  Therefore  it  cannot  be  too  personal.  It 
must  convey  in  the  small  space  that  is  available  the 
whole  character  of  the  advertiser  and  tell  the  reader 
that  this  is  the  shop  he  must  connect  with  if  he  wants 

to  have  his  work  well  done.  This  impression  of  per- 
sonality and  character  must  further  be  strengthened 

by  the  personal  appeal  of  the  outside  men.  They  must 

drive  home  the  policy  emanating  from  the  advertise- 
ment so  that  it  is  finally  settled  in  the  mind  of  the 

prospective  customer. 

What  applies  to  the  talk  of  the  salesmen,  to  the  ad- 
vertisements and  to  the  advertising  literature  applies 

with  equal  force  to  all  other  forms  of  active  propa- 
ganda: to  letter  heads,  to  the  paper  selected  for  these, 

to  the  style  of  the  letters,  even  to  the  conversations 

over  the  telephone.  All  tend  to  create  a  certain  atmos- 
phere, the  existence  and  strength  of  which  must  decide 

what  the  share  of  the  establishment  in  the  general 
contract  work  in  that  particular  market  will  be. 

All  this  work  naturally  is  done  with  one  aim  in  view 
— that  of  attracting  the  right  sort  of  work  to  the  shop, 
meaning  that  sort  of  work  for  which  it  is  particularly 

equipped  and  which  therefore  it  will  do  best.  To  con- 
nect the  demand  with  that  source  of  supply  which  is 

best  fitted  to  satisfy  it  is  the  big  problem  of  all  com- 
mercial activity.  Everything  that  can  be  done  to  fa- 

cilitate this  meeting  will  aid  the  general  efficiency  of 
the  nation. 

The  clever  business-promotion  engineer  will  know 
the  abilities  of  his  plant.  To  be  entirely  successful  he 
must  also  know  his  market.  He  must  know  which  of 

the  many  possible  customers  for  the  services  of  his 
organization  are  likely  to  be  most  interested  in  the  par- 

ticular quality  of  the  services  that  can  be  rendered.  As 

already  explained  there  is  as  a  rule  little  trouble  in  find- 
ing the  right  work  during  generally  busy  times.  This 

then  is  the  proper  time  for  collecting  all  the  informa- 
tion that  will  be  required  in  the  future.  When  business 

slows  down  and  when  specialization  in  production  may 

become  advisable  it  is  of  advantage  to  know  before- 
hand which  field  is  likely  to  bring  the  best  orders  and 

holds  the  best  prospect  for  permanency  of  employment. 
To  facilitate  this  selection  a  trade  index  is  of  con- 

siderable value.  The  preparation  of  such  an  index  by 
itself  is  not  a  difficult  matter.  First  a  list  is  made  of 
all  likely  customers  in  the  district  or  the  special  market 
of  the  machine  shop.  Some  discrimination  will  have 

to  be  used  during  this  part  of  the  work  in  order  to  in- 
clude in  this  list  only  those  names  which  give  a  fair 

promise  for  later  success.  If  every  advertising  man- 
ager would  go  to  the  trouble  of  studying  all  his  pros- 

pects he  would  be  astonished  how  small  their  number 
really  is  and  how  large  an  amount  of  money  is  wasted 
every  year  by  mailing  advertising  matter  to  firms  which 
hold  a  very  remote  prospect  of  becoming  customers. 
The  original  list  of  prospects  therefore  has  to  be  cut 
down  a  good  deal  until  a  working  list  of  a  few  thousand 
names  is  established,  which,  by  the  way,  represents  a 

fairly  good-sized   market. 
Creating  Additional  Trade  Outi.ets 

The  special  wants  and  conditions  of  each  of  these 
firms  must  be  made  the  subject  of  an  intimate  study. 

The  outside  men  of  the  shop  must  be  instructed  to  col- 
lect all  possible  information  on  each,  as,  for  instance 

the  character  of  the  work  done  by  the  prospect,  its  com- 
mercial connections,  its  machine  equipment  if  it  is  a 

manufacturing  firm,  the  standard  of  the  engineering 
staff  and  similar  points  likely  to  be  of  interest  in  the 
future  approach  of  the  prospect.  All  this  information 
is  carefully  indexed  and  preserved  for  reference.  It 
takes  some  time  before  such  an  index  can  be  provided, 
and  the  work  on  it  naturally  never  ceases.  New  pros- 

pects will  have  to  be  added  constantly  and  others  with- 
drawn. 

The  firms  indexed  in  this  way  are  the  trade  outlets 
of  the  shop;  they  form  the  immediate  medium  by 
which  it  hitches  itself  to  the  general  prosperity  of  the 
country.  The  rule  of  averages  tells  us  that  if  we  work 
persistently  on  a  certain  number  of  firms  which  in  their 
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character  are  such  as  to  hold  a  promise  of  later  busi- 

ness, a  part  of  their  business  must  finally  accrue  to  us. 

This  effort  must  consist  in  having  each  of  these  pros- 

pects visited  at  certain  intervals,  in  order  to  offer  the 

rule  of  averages  a  chance  to  work  in  favor  of  the  shop, 

and  in  a  judicious  use  of  the  mails.  Let  the  mail  cam- 

paign be  uniform  with  all  your  other  campaigning 

methods ;  let  it  be  a  permanent  expression  of  the  shop's 

policies.  Only  a  few  days  ago  I  received  from  a  West- 

em  concern  a  New  Year's  greeting  which,  out  of  a 

pile  of  similar  greetings,  will  not  be  forgotten  for 
quite  a  while. 

Selecting  Prospects 

It  was  a  short  greeting,  a  welcome  to  peace  worded 

by  a  gifted  writer,  with  a  direct  human  appeal  in  it, 

printed  in  a  distinctive  type  on  a  high-class  bond  paper. 

It  wound  up  with,  "We  have  done  our  duty  to  the 
nation.  We  are  now  released  by  the  Government  and 

we  are  ready  to  accept  other  work  again.  Our  equip- 

ment, largely  extended  during  the  last  years,  is  as  per- 

fect as  can  be.    It  is  at  your  service." 
High-class  printing  entails  considerable  expense. 

Hence  the  necessity  in  the  interest  of  economical  ad- 

vertising of  not  wasting  it.  Therefore  pick  your*  pros- 
pects well  and  concentrate  your  efforts.  There  are  only 

a  limited  number  of  firms  which  have  use  for  your 

special  service,  but  there  are  also  only  few  machine 
shops  which  can  render  the  identical  service  provided 
by  your  organization,  so  the  interest  of  establishing  a 
connection  is  mutual. 

The  man  in  need  of  your  service  will  be  only  too 
grateful  if  you  bring  it  to  his  notice.  This  is  especially 
true  if  the  customer  has  some  special  work  to  be  per- 

formed. It  is  a  good  plan  therefore  to  keep  a  watch  on 
all  public  work  coming  in  the  market.  Much  of  this 
work  is  contracted  for  by  public  contractors,  and  later 
part  of  it  is  subcontracted  to  firms  especially  fitted  to 
do  the  particular  end  of  it.  To  approach  a  firm  of  this 
character  just  at  the  moment  when  the  issue  of  the  sub- 

contracts is  contemplated  means  entering  the  field  at 
the  psychological  moment,  when  there  is  most  chance 

to  obtain  the  order.  To  know  those  among  one's  pro- 
spective customers  who  have  taken  on  public  work  or 

any  other  large  work  likely  to  require  outside  assistance 
is  of  great  help  in  getting  business  of  this  sort  and 

must  be  made  part  of  the  general  trade-promotion  work 
of  a  general  machine  shop. 

In  all  these  cases  it  is  always  best  to  approach  the 
likely  customer  with  a  ready-made  offer  stating  exactly 
what  particular  service  can  be  rendered  by  the  shop 
and  why  the  shop  is  especially  suitable  for  that  pur- 

pose. It  is  in  just  such  a  case  where  having  an  estab- 
lished shop  policy  comes  in  most  handy.  No  long  ex- 

planations are  required.  The  customer  is  inclined  to 

take  the  view  of  the  shop's  representatives  because 
subconsciously  he  is  convinced  of  the  ability  of  the 
shop  to  do  the  work.  The  polioy  of  the  shop  impressed 
upon  the  prospect  by  the  earlier  campaign  scores. 

Getting  a  share  of  the  general  contract  work  means 
nothing  but  giving  an  engineering  shop  that  place  in 
the  general  industrial  activity  of  the  nation  to  which  it 
is  entitled  by  its  equipment  and  the  character  of  its 
service.  Keep  moving  and  go  with  the  market.  Get 
a  reputation  for  the  kind  of  work  done  in  your  par- 

ticular line  and  orders  soon  will  take  care  of  themselves. 

It  is  by  way  of  the  live  wires  that  the  nation's  business is  conducted.  , 

Incorrect  Lead  of  a  Die 
By  J.  B.  Gray 

On  page  634  of  the  American  Machinist,  0.  F.  Kuhl- 
man  tells  of  a  threading  job  on  some  J-in.  studs,  wherein 
the  die  cut  a  lead  less  than  itself.  Mr.  Kuhlman,  how- 

ever, merely  states  the  matter  as  a  sort  of  mechanical 
curiosity,  and  as  he  offers  no  explanation  he  may  be 
somewhat  mystified  by  the  action  of  the  die.  If  so, 

the  following  is  the  "reason  why":  The  lead  of  the 
die  itself  was  no  doubt  quite  correct  and  the  trouble 
was  due  altogether  to  the  stock  being  threaded. 

It  is  one  of  the  peculiarities  of  dies  of  all  kinds  that 
if  the  stock  being  threaded  is  a  trifle  large  as  to  diam- 

eter, the  die  will  crowd,  so  to  speak,  and  while  it  will 
pass  over  the  work,  a  nut  of  corresponding  pitch  will 
not.  As  Mr.  Kuhlman  speaks  of  having  obtained  all 
kinds  of  fits,  it  is  probable  that  his  lathe  hand  turned 
down  the  pieces  and  roughed  out  the  threads  rather 
carelessly,  and  the  difference  in  the  fits  obtained  from 
the  die  vary  in  accordance  with  the  variation  in  the 
studs  from  the  lathe. 

The  i-in.  studs  should  have  been  turned  down  to 
about  0.865  in.  or  even  a  few  thousandths  under,  and 
that  would  have  compensated  for  the  tendency  of  the 
die  to  force  the  stock  up  between  the  cutting  points, 

thus  increasing  the  diameter  of  the  work.  If  a  num- 
ber of  studs  have  been  carelessly  roughed  out  the  amount 

of  stock  crowding  the  die  will  not  be  the  same  and  the 
tendency  to  retard  the  die  will  vary,  causing  the  die  to 
finish  threads  more  or  less  incorrect  as  to  lead. 

I  have  had  this  same  difficulty  not  only  with  hand 
dies  but  also  with  die-heads  on  screw  machines,  and 
I  have  always  found  that  oversize  stock  will  result  in  a 
false  lead,  while  stock  that  is  slightly  undersize  will 
thread  nicely. 

Mr.  Kuhlman  is  really  lucky;  I  have  seen  screw-ma- 
chine dies  lose  one  thread  in  a  2-in.  run,  due  solely  tO' 

the  stock  being  six  or  eight  thousandths  over  size. 

Should  the  Loose  Pulley  Be  Smaller  in 
Diameter  Than  Its  Mate? 

By  H.  D.  Block 

I  have  noticed  that  nearly  all  countershafts  furnished 
with  new  machine  tools  are  equipped  with  the  tight  and 
loose  pulleys  of  different  diameters.  This  custom,  1 
believe,  is  bad  practice  by  reason  of  injury  caused  to 
the  belts  when  they  are  shifted.  While  it  is  true  that 
the  bearings  are  relieved  when  the  belt  is  on  the  loose 
pulley,  this  does  not  offset  the  loss  caused  by  injury 
to  the  belt  in  climbing  over  the  step,  or  loss  in  output 
of  machine  through  slippage  caused  by  loss  of  contact 
on  the  pulley  when  the  edge  of  the  belt  is  stretched. 

In  most  all  cases  the  countershaft  with  tight  and  loose 

pulleys  of  the  same  size  will  give  better  results  and 
prove  to  be  the  most  economical,  A  belt  does  not  have 
to  be  very  tight  to  pull  properly  if  it  is  kept  clean 

and  pliable  and  proper  attention  is  given  to  the  lubri- 
cation. If  machine  manufacturers  would  experimrait 

with  both  kinds  of  countershafts,  they  would  soon  con- 
clude that  making  the  tight  and  loose  pulleys  of  a 

different  size  is  good  for  the  belt  manufacturers  only. 
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IDEAS PRACTICAL  MEN 

Combination  Tools 
By  W.  p.  Lotz 

Combination  tools  of  various  sorts  are  in  common 
enough  use  to  make  comment  on  their  advantages 
unnecessary.  Three  examples  of  this  type  of  tool  which 
have  been  satisfactory  are  shown  in  the  figures. 

The  combination  drill  and  counterbore  of  Fig.  1  was 
designed  to  save  time  by  eliminating  spindle  changes 
and  is  applicable  to  lathe  or  screw  machine.  The  drill 
shank  runs  through  the  counterbore  and  is  held  in  by 

FIG.  J      COMBINATION  UN[  REAMER 

FIGS.    1    TO    3.      SOME    COMBINATION    TOOLS 
Fig.    1 — Combination   drill   and   counterbore.      Fig.    2 — Combina- 

tion boring  and  reaming  bar.     Fig.  3 — Combination  line  reamer 

a  nut  on  the  threaded  end  which  should  have  the  threads 
carried  down  far  enough  to  allow  the  drill  shank  to 
enter  the  counterbore  as  material  is  removed  from  the 
latter  in  sharpening.  The  drill  is  kept  from  slipping 
by  the  small  setscrew  which  bears  on  the  flat,  and 
the  counterbore  is  held  in  the  shank  by  a  device  which 
acts  in  the  same  manner  as  a  bayonet  lock  and  must 
be  given  a  quarter  turn  to  the  left  before  it  can  be 
removed. 

Fig.  2  shows  a  combination  boring  and  reaming  bar 
which  was  used  in  a  turret  lathe  but  which  could  be 
adapted  to  use  in  a  drilling  machine  or  boring  mill  by 
the  addition  of  a  fixture  and  end  support.  The  pilot 
on  the  end  of  the  tool  reaches  in  to  a  supporting  bush- 

ing in  the  spindle.  The  boring  tool  is  a  single-point 
tool  backed  up  by  an  adjusting  screw  and  held  by  a 
setscrew  as  shown,  and  the  ordinary  t3T)e  of  shell 
reamer  with  a  taper  hole  is  locked  in  position  by  driv- 

ing keys.  To  prevent  chatter  marks  the  boring  tool 
must  be  far  enough  ahead  of  the  reamer  so  that  it 
has  cleared  the  work  before  the  reamer  starts. 

On  jobs  which  call  for  different  sizes  of  holes  in 
line  a  properly  designed  combination  line  reamer  saves 
time  and  increases  accuracy.  Fig.  3  shows  such  a  tool 

with  a  shell  reamer  mounted  on  a  taper  and  held  by^ 
locking  keys  as  in  Fig.  2.  The  smaller  reamer  has  a 
straight  shank  which  fits  a  ground  hole  in  the  tool  body 
and  a  threaded  extension  which  screws  into  the  tapped 
hole  shown.  The  difficulty  in  true  lining  up  of  the  twO' 
reamers  usually  encountered  in  making  tools  of  this 
sort  is  not  met  with  in  this  design,  and  the  replace- 

ment feature  makes  it  much  more  valuable  than  the 
solid  combination  tool  which  must  be  discarded  when 
one  reamer  is  worn  out. 

A  Micrometer  of  Early  Vintage 
By  Ellsworth  Sheldon 

While  the  micrometer  shovra  in  the  accompanying 
picture  is  not  exactly  a  pioneer  it  was  made  in  the  days 
when  such  tools  were  rare.  Micrometers  were  first 
made  commercially  in  this  country  in  1867  by  the  Brown 
&  Sharpe  Co.,  so  that  the  maker  of  this  one  probably 
had  one  of  them  as  his  model,  but  the  fact  that  a  really 

AN  EAKLY   MICROMETER 

serviceable  tool  of  this  nature  was  made  as  early  as 
1874  in  a  shop  whose  principal  business  was  the  build- 

ing of  steam  engines  and  mill  machinery  is  worthy 
of  note. 

The  frame  of  the  micrometer,  together  with  the  barrel, 
is  sawed  from  a  block  of  tool  steel,  the  piece  being  then 
swung  up  to  turn  the  barrel,  and  bore  and  tap  for  the 
measuring  screw.  The  frame  is  split  at  the  threaded 
part  and  fitted  with  a  transverse  screw  for  adjustment. 
The  thread  of  the  measuring  screw  is  exposed  as  in 
the  commercial  tool  of  that  period,  the  desirability  of 
protecting  it  not  being  then  so  apparent  as  it  became 
later. 
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This  micrometer  was  made  in  1874  by  Mr.  F.  W. 
Horstman,  Sr.,  who  at  that  time  was  employed  as  a 
foreman  by  the  Hewes  ard  Phillips  Iron  Works,  Newark, 
N.  J.,  with  only  the  regular  tools  and  appliances  then 
in  use  in  such  a  shop.  While  it  has  seen  long  and 
honorable  service,  it  is  now  retired,  and  reposes  in  a 
cozy  corner  in  the  safe  of  the  F.  W.  Horstman  Co., 
Newark,  N.  J.,  who  will  be  glad  to  show  it  to  anyone 
who  may  be  interested  in  its  history. 

Streillthening  Intermittent  Gears 
By  S.  H.  Yorks 

In  the  operation  of  intermittent  gears  the  teeth 
that  first  come  into  mesh  at  the  end  of  a  period  of 
rest  of  the  driven  gear  are  subject  to  a  severe  shock, 
and  in  the  application  of  this  type  of  gearing  to  certain 
machines  this  sudden  contact  between  moving  and 
stationary  teeth  causes  such  abnormal  wear  that  it  is 
important  that  this  condition  be  tiiken  into  account  in 
the  design  of  the  gears.  A  successful  method  of  taking 
care  of  the  difficulty  is  to  make  the  teeth  that  receive 
the  shock  two  or  three  times  the  thickness  or  size 
of  the  regular  teeth.  This  can  be  accomplished  in  either 
one  of  two  ways,  as  illustrated  in  Figs.  2  and  3  of  the 
illustrations. 

With  the  type  of  gearing  in  which  the  driven  gear 
is  provided  with  locking  arcs,  as  shown  in  Fig.   1,  a 

BJf/yf/f   SCAR 

DRIVE!) 
FIG.3 

Fios.  1  TO  ̂ .     SHOCK  TEETH  FOR  INTERMITTENT  GEARS 
Fig.  1 — large  tooth  applied  to  gears  using  locking  circle.    Fig. 

2-7-L,arge  tooth  on  both  driving  and  driven  gear.     Fig.   3 — Tooth with   extra  large  pitch  milled  on  each  gear. 

large  tooth  on  the  driver  may  be  made  by  cutting  the 
first  space,  then  indexing  for  the  next  space  without 
cutting,  and  then  indexing  and  cutting  the  next  two 
spaces.  This  provides  the  driver  with  a  tooth  having 
a  thickness  on  the  pitch  circle  three  times  that  of 
the  ordinary  tooth.  The  shock  on  the  driven  gear  is 
taken  by  the  part  of  the  gear  forming  the  locking 
arc,  which  becomes  in  reality  a  large  tooth.  A  large 
space  is  cut  into  the  driven  gear  to  accommodate  the 
unusually  thick  tooth  on  the  driver. 

This  method  may  also  be  applied  to  gearing  of  the 
type  where  the  driven  gear  contains  a  full  number 
of  teeth  and  no  locking  arcs,  as  shown  in  Fig.  2.  In 
this  case  a  large  tooth  must  be  provided  on  each  gear 

and  a  large  space  must  also  be  provided  on  the  driven 
gear  to  accommodate  the  large  tooth  on  the  driver. 
This  space  can  be  formed  by  cutting  the  teeth  in  the 
regular  manner  and  afterward  milling  out  the  large 
tooth.  The  large  teeth  will  roll  on  each  other  exactly 
as  the  ordinary  teeth  do. 

The  second  method  of  takii.g  care  of  the  unusual 
stress  on  gears  of  this  type  is  to  cut  on  each  gear 
a  large  tooth  of  two  or  three  times  the  pitch  of  the 
ordinary  tooth  and  consequently  of  greater  strength,  as 
shown  in  Fig.  3.  These  teeth  are  cut  on  the  same 
pitch  circle  as  the  ordinary  teeth  and  a  large  space  is 
provided  on  the  driven  gear.  This  type  of  gearing 
cannot  be  used,  however,  where  a  k  -king  arc  is  em- 

ployed as  in  Fig.  1,  but  is  used  where  som.e  other  device 
is  made  to  prevent  the  driven  gear  from  moving  during 
its  period  of  rest. 

Section  Lining  Kink 
By  a.  E.  Kipps 

I  have  used  the  kink  described  below  for  a  number 
of  years  and  have  found  it  very  handy. 

I  scratched  a  line  along  the  edge  of  my  45-deg. 
triangle,  as  shown  at  AB  in  the  sketch,  at  a  distance 

EVENLY    SPACED    SECTION    LINES 

from  the  edge  equal  to  the  space  required  between  the 
section  lines. 
When  the  first  line  has  been  drawn  the  triangle  is 

moved  in  the  direction  indicated  by  the  arrow,  until 
the  line  on  the  triangle  coincides  with  the  first  line. 
The  second  line  may  now  be  drawn,  and  so  on. 

This  method  insures  even  spacing  and  is  also  quicker 
than  the  old  way. 

Removal  of  Safety  Device 
By  H.  J.  GusTAV  KoPSCH 

On  page  396  of  the  American  Machinist  is  a  letter 

entitled  "Operator  Removes  Safety  Device,"  by  James 
Forrest,  in  which  the  author  shows  some  exasperation 

at  what  he  terms  the  "cussedness"  of  the  operator. 
It  is  of  course  extremely  annoying  to  men  who  are  to 

be  held  responsible  for  accidents  occurring  under  their 
supervision,  especially  if  they  feel  a  moral  responsibility 
as  well  for  the  safety  of  the  workers.  However,  there 
are  two  sides  to  a  problem  and  a  safety  device  that  in- 

volves extra  work  on  the  part  of  the  operator,  especiaUy 



May  1,  1919 Buy  Victory  Notes — Finish  the  Job 
849 

if  he  is  paid  by  the  piece,  is  of  doubtful  value  and  is 

usually  removed  as  soon  as  the  supervisor's  back  is 
turned.  1  have  found  by  experience  that,  next  to  safety, 
convenience  is  the  main  feature  of  protective  devices 
and  this  consideration  should  be  always  in  the  mind  of 
the  safety  engineer. 

In  the  case  of  the  chuck  javy  shown  by  Mr.  Forrest, 
why  not  have  a  jaw  designed  as  shown  in  the  sketch? 

SAFEGUARDING  THE  CHUCK 

The  ribs  would  perform  the  double  duty  of  strengthen- 
ing the  part  and  partly  enclosing  the  screw  which  was 

the  source  of  danger.  If  it  is  not  desirable  to  make 
new  jaws,  why  not  screw  pieces  to  each  side  of  each 
jaw  to  project  beyond  the  screw  head?  The  connect- 

ing piece  with  the  hole  in  it  as  shown  by  Mr.  Forrest 
is  superfluous  in  that  it  does  not  materially  reduce  the 
hazard  and  it  does  make  the  operation  inconvenient. 

Large  Work  with  Improvised  Tools 
in  a  Small  Shop 
By  Miles  C.  Smith 

The  other  day  I  was  going  through  a  small  jobbing 
shop  when  a  peculiar-looking  device  attached  to  one  of 
the  planing  machines  attracted  m.y  attention  and  I 
stopped  to  see  what  it  was.  Upon  asking  the  man- 

ager-foreman who  was  with  me  what  it  was  he  answered 
that  they  were  boring  a  large  bearing  that  had  been 

sent  to  him  from  one  of  the  large  shops  in  the  city 
for  the  reason  that  the  city  shop  had  no  lathe  large 

enough  to  swing  the  job  and  it  was  considered  too  ac- 
curate work  for  an  ordinary  vertical  boring  mill.  The 

cut  will  serve  to  show  the  equipment  used  and  make 
clear  the  way  in  which  the  job  was  set  up. 

The  work  was  bolted  to  the  table  of  the  planing  ma- 
chine and  a  long  bar  was  so  attached  to  a  holder  held 

in  the  toolpost  that  the  bar  could  be  turned  by  means 
of  a  wrench,  applied  to  the  squared  outer  end.  At 
either  side  of  the  work  the  bar  was  held  from  springing 
by  a  steadyrest  and  a  casting  fastened  to  it  by  two 
pins  answered  for  a  tool  block.  The  entire  equipment 
had  been  picked  up  here  and  there  about  the  shop  and 
had  been  fitted  up  for  this  job  very  easily,  the  only  un- 

common part  being  the  device  which  permitted  the  bar 
to  turn. 

I  waited  until  the  job  was  ready  for  a  cut  and 
watched  the  procedure.  It  was  very  simple;  in  fact 
all  there  was  to  it  was  a  series  of  light  roughing  cuts 
fed  around  by  the  operator  with  the  wrench  in  hand. 
Then  when  the  bore  was  within  one-sixteenth  of  size 
the  roughing  tool  was  replaced  by  a  radius  tool  ground 
to  a  radius  just  enough  smaller  than  the  radius  of  the 
bore  to  keep  the  corners  of  the  tool  from  dragging, 
and  I  have  never  seen  a  smoother  or  more  accurate  job 
than  was  left  after  this  tool  had  taken  its  second  cut. 

While  this  may  seem  a  long  way  around  to  do  a  job, 
if  you  consider  that  no  boring  mill  of  any  sort  was 
available  and  no  lathe  large  enougli  to  swing  the  work, 
you  may  realize  that  the  man  who  had  taken  the  job 
and  made  a  success  of  it  deserved  a  little  more  credit 
than  the  fellow  who  sent  it  to  him  from  a  modernly 

equipped  plant. 

Adapter  for  Inside  Micrometer 
By  Fred  W.  Stalker 

The  adapter  shovm  in  the  sketch  when  used  in 
connection  with  an  inside  micrometer  saves  a  lot  of 

r^il^ 

m 

BORING  A  LARGE  BEARING  ON  A  PLANING  MACHINE 

EXTENSION    FOR    INSIDE    MICROMETER 

chasing  after  the  shop  vernier,  and  with  three  pins 
and  three  sleeves  permits  several  men  to  use  their 
own  "mikes"  for  work  that  ordinarily  would  call  for 
the  vernier. 

The  Bar  Feed  on  Automatics 
By  Donald  A.  Hampson 

A  question  frequently  asked  by  men  being  instructed 

in  automatic  screw  machine  operation  is,  "How  does 
that  bar  feed  work?"  Out  of  sight,  this  movement 
cannot  be  traced  while  running  as  can  others  whose 

parts  are  exposed.  It  is  therefore  not  surprising  that 

the  apparent  self-movement  of  the  bar  excites  interest. 
An  excellent  simile  of  the  feeding  principle  is 

presented  by  grasping  a  bar  of  steel  in  both  hands 
and  going  through  a  few  simple  movements.  Let  the 

only  movement  of  the  left  hand  and  arm  be  the  open- 
ing and  closing  of  the  fingers.  When  they  are  open, 

shove  the  bar  forward  with  the  right  hand  and  arm. 
Close  the  left  hand  on  the  bar  with  a  tighter  grip 
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than  the  other  hand  so  the  bar  will  stay  in  place, 
then  draw  the  right  hand  back  along  the  bar  to  the 
original  position.  That  is  the  entire  cycle  of  move- 

ments. In  the  screw  machine,  the  left  hand  is  repre- 
sented by  the  collet.  Its  duty  is  to  drive  the  bar 

during  the  working  period  just  as  it  would  be  driven 
by  a  universal  chuck.  When  the  collet  is  released,  it 
opens  sufficiently  to  allow  the  bar  to  be  moved  through 
it  without  hindrance.  The  collet  is  released  only  long 
enough  for  the  feeding  to  take  place.  The  feed  finger 
or  shell  corresponds  to  the  right  hand.  It  grips  the 
bar  hard  enough  to  move  it  against  the  resistance 
imposed  by  weight  and  friction  but  not  hard  enough 
to  move  it  when  the  collet  closes.  Thus  the  feed 
finger  may  be  drawn  back  over  the  bar  at  any  time 
during  the  cutting  operations,  setting  itself  in  readi- 

ness for  the  next  stock  feed  when  the  collet  opens.  The 
feed  finger  must  remain  stationary  until  the  collet  has 

FEED   FINGER COLLET 

Doifed  lines  show  how  shape 

is  chan^ect  for  hardsnin^  anci  use 

BAR  STATIONARY 

i  ringer  drawn  back  /  Co/ let  closed NOSEPIECC 

4  Bar  and  Rnqer  moi^  ahead  3  Collet  open 
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DETAILS    OF    FEED    MOVEMENT 

closed  or  the  bar  would  be  drawn  back  into  the  spindle 
and  the  feed  be  short.  Advantage  is  taken  of  the 
finger  slipping  to  always  insure  a  full  length  of  blank. 
The  speed  of  the  machine,  chips  or  a  crook  in  the 
bar  may  cause  the  feed  finger  to  slip  a  little  on 
the  forward  stroke,  resulting  in  a  short  piece  if  the 
feed  were  set  exactly  the  length  of  the  piece,  but 
by  setting  the  machine  to  overfeed  and  letting  the 
finger  slip  when  the  bar  strikes  the  stop,  a  full  length is  insured. 

Tubes,  passing  through  the  spindle  to  the  visible 
cams  and  forks  at  the  end  of  the  machine,  control  the 
movements  of  the  collet  and  feed  shell  to  any  desired 
camming.  The  collet  is  practically  stationary  in  a 
longitudinal  direction,  a  sixteenth  of  movement  or  less 
being  ample  for  its  release;  its  own  "spring"  and  the 
taper  of  the  nose  end  cause  it  to  open.  Return  of 
the  feed  finger  is  always  through  a  cam  movement  while 
the  forward,  or  stock  feeding,  may  be  either  by  cam  or the  action  of  a  coil  spring. 

Hand  screw  machines  feed  in  much  the  same  way. The  chief  difference  is  in  the  movement  of  the  bar  which 
is  often  moved  by  hand,  the  operator  reaching  toward 
the  end  of  the  machine  and  grasping  it  after  the 
collet  is  opened  and  drawing  it  forward  against  the 
stop.  The  collet  action  on  the  hand  machine  is  identical 
in  results  with  that  of  the  automatic  but  a  conveniently located  hand  lever  takes  the  place  of  the  cam-operated 

The  collet  and  feed  finger  for  any  size  of  bar  are 
made  up  with  straight  holes  of  the  same  size  as  the 
bar.  These  are  then  split  and  the  collet  is  spread  open 
while  the  feed  finger  is  closed.  In  this  condition  they 
are  hardened,  producing  a  collet  that  in  its  natural 
shape  allows  the  bar  to  pass  through  very  freely  and 
a  feed  finger  that  is  a  tight  push  fit  on  the  bar.  Upon 
the  accuracy  with  which  these  parts  are  made  and 
the  nicety  of  hardening  depends  the  smooth  working 
of  the  machine;  lack  of  concentricity  is  responsible 
for  .short  feeding;  anything  but  glass  hard-working 
surfaces  cause  sticking  of  the  collet  and  early  wear 
in  both  collet  and  feed  finger;  too  soft  a  spring  temper 
in  either  piece  means  erratic  feeding,  the  only  cure 
for  which  is  rehardening.  Except  for  variations  of 
about  a  sixty-fourth,  separate  collets  and  feed  fingers 
are  required  for  each  size  and  shape  of  stock.  Master 
collets  and  shells  are  used  on  larger  machines  with 
bushings  or  pads  for  the  different-sized  bars.  The 
drawing  shows  the  parts  in  various  positions. 

Lapping  Grooved  Rolls 
By  S.  B.  Royal 

Hardened-steel  rolls  with  round  grooves  are  used  for 
many  purposes  particularly  in  wire  feeding  and 
straightening  devices.  The  grooves  soon  wear  out  of 
shape,  becoming  too  deep  or  too  wide,  and  grinding  or 

METHOD   OF  LAPPING  GROOVES 

lapping  with  a  stationary  lap  not  only  presents  diflS- 
culties  but  does  not  always  give  satisfactory  results. 
If  instead,  they  are  lapped  by  means  of  a  lapping  rod  of 
the  required  diameter  on  the  end  of  the  flexible  shaft  as 
shown  in  the  cut,  perfect  results  will  be  attained.  The 
method  of  operation  is  obvious.  The  roll,  mounted  on 
an  arbor,  is  run  at  a  high  speed  and  a  soft  copper  or 
brass  rod  is  used  with  emery  or  diamond  dust  and  oil 
Besides  securing  a  better  job,  the  saving  in  time  will 
be  considerable. 



May  1,  1919 Buy  Victory  Notes — Finish  the  Job 
861 

Machining  a  Six-Cylinder  Motor — I 
AMONG 

 the  w  e  1 1  - known  manufac- 

L  turers  of  the  six- 
cylinder  automobile  motor 

the  Falls  Motor  Corpora- 

tion of  Sheboygan  Falls, 

Wis.,  has  specialized  in 
six-cylinder  motors  of  one 
size.  In  the  motor  under 

consideration 
 
the  cylinder 

block  is  cast  in  one  piece 

with  the  upper  half  of  the 
crank  case.  The  first  of 
the  major  operations  on 
this  part  is  performed  on 
the  milling  machine  shown 

in  Figs.  1  and  2,  and  at 

this  setup  the  top  and  bot- 
tom and  one  side  are 

milled  complete.  The  de- 
tails of  the  fixture  used 

for  this  operation  are 
more  clearly  shown  in  Fig. 
2.  The  fixture  is  substan- 

tially made  and  has  ma- 
chined stops  A,  on  which 

the  cylinder  block  rests. 

The  block  is  clamped  into 
position  by  means  of  a 
holding-down 

 
bar  B,  and 

By  J.  V.   HUNTER 
Western   Editor  American  Machinist 

Autotnobiles  'equipped  with  six-cylinder  motors 
are  constantly  increasing  in  popularity,  and  the 

machining  operations  necessary  in  the  produc- 
tion of  such  motors  represent  the  latest  refine- 

ments in  efficient  shop  practice  in  maintain- 
ing a  high  quality  of  output  which  is  being 

secured     at     a     minimum     cost    of    production. 

FIG.   1.      MILLING  ENDS   AND  ONE  SIDE  OP  MOTOR  BODY 

adjustable  stops  C  insure 
a  full  pressure  on  all  parts  of  the  casting.    Large  milling 
cutters  with  inserted  high-speed  cutters  are  used. 

Four  holding  fixtures  are  carried  on  the  machine 
table,  permitting  the  operator  to  remove  and  insert 
fresh  castings  in  some  of  the  fixtures  while  the  ma- 

chine is  taking  a  cut  on  the  others.  In  Fig.  1  one  of  the 

cylinder  blocks  is  shown  suspended  over  the  table,  in- 
dicating the  method  by  which  they  are  handled  to  and 

from  the  milling  fixture.  At  the  rear  of  the  machine 
the  operator  removes  the  finished  blocks  from  the  first 
fixture  while  the  machine  is  making  its  cut  on  the  last 
block  of  the  series. 

The  blocks  are  then 
placed  on  a  second  milling 
machine.  Fig.  3,  where  the 
two  ends  are  milled,  using 

a  fixture  somewhat  sim- 
ilar to  those  employed  in 

the  first  milling  operation, 
with  the  exception  that  it 
has  permanent  stops 
which  contact  with  the 

surfaces  already  m  a  - 
chined.  This  machine  car- 

ries six  fixtures  on  its  ta- 
ble, and  the  machined ; 

blocks  at  one  end  are  be-  • 
ing  removed  while  the  cut 
is  working  on  the  re- 

mainder. It  is  the  prac- 
tice of  this  shop  to  use  a 

miHing-machine  cutting 

speed  on  cast  iron  of 
about  120  ft.  per  minute 
with  a  feed  of  12  in.  per 

minute.  When  it  is  neces- 
sary to  vary  the  cutting 

speed  of  the  machine  the 
feed  is  varied  in  direct 

proportion,  that  a  ratio  of 
10  ft.  of  cutitng  speed  to 

1  in.  of  feed  is  main- 
tained. A  similar  prac- 

tice is  followed  in  operations  on  aluminum  cast- 
ings, with  a  ratio  of  i  in.  of  feed  to  10  ft.  of  cutting 

speed.  On  aluminum  it  is  not  permitted  to  use  a  cutting 
speed  of  less  than  325  ft.  per  minute,  and  from  this 
it  is  occasionally  increased  to  a  maximum  of  900  ft.  per 
minute.  The  maximum  cutting  speeds  are  used  when 
a  highly  finished  surface  is  desired. 

For  boring  the  cylinders  the  block  is  mounted  on  a 

special  vertical  cylinder-boring  machine,  built  by  the 
Foote-Burt  Co.,  arranged  to  bore  all  six  cylinders  simul- 

taneously. In  this  operation  0.015  in.  is  left  for  the 
finish-grinding  operation. 
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The  fixture  consists  of  a  heavy  frame  A,  Fig.  4,  which 

has  a  top  guide  plate  B  with  bushings  C  for  steadying 
the  boring  bars.  The  cylinder  block  is  placed  on  the 
plate  D,  which  slides  on  the  ways  E,  which  are  a  part 
of  the  baseplate  of  the  fixture.  This  table  is  drawn 
forward  on  the  ways  to  permit  placing  the  block  in 
position,  and  the  block  is  guided  into  place  by  stops 
which  fit  against  the  surfaces  previously  milled.    When 

and  a  track  laid  across  their  beds,  one  of  the  rails 
being  a  T-rail  and  the  other  a  piece  of  2-in.  cold-rolled shafting. 

The  first  four  drilling  machines  are  handled  by  a 
single  operator,  and  their  output  is  15  cylinder  blocks 
per  hour.  The  fifth  machine  of  the  series,  which  has  a 
different  set  of  operations  to  perform,  is  handled  by 
another  workman.    The  cylinder  block  is  mounted  in  the 

FIGS.  2  TO  5.     MILLING  AND  DRILLING  OPERATIONS 

Fig.   2 — Fixture  and  clamping  methods  for  milling  motor.     Fig.  3 — Milling  botli   ends  of  motor.      Fig.    4 — Fixture  and   machine   for 
boring  six  cylinders.     Fig.   5 — Drilling  all  sides  of  motor  body  in  sequence  of  operations. 

the  loaded  table  is  pushed  back  into  position  for  boring, 
stop  pins  F  pass  through  the  lugs  in  the  table  into  the 
baseplate  and  hold  it  securely.  Additional  security  dur- 

ing the  boring  operation  is  provided  by  means  of  the 
clamps  G,  on  top  of  the  cylinder  block. 

Grinding  of  the  bore  of  the  cylinders  is  done  dry  on 
a  battery  of  Heald  internal  grinding  machines  in  which 
two  roughing  cuts  and  one  finishing  cut  are  taken. 

Multiple  Drilling 

For  drilling,  five  72-8pindle  Natco  drilling  machines, 
Fig.  5,  are  arranged  so  as  to  permit  drilling  approxi- 

mately 290  holes  in  the  cylinder  block  at  one  setting 
of  the  work.    The  drilling  machines  are  placed  in  a  line, 

revolving  and  indexing  jig  which  runs  on  the  rails 
referred  to,  and  is  pushed  into  position  under  the  first 
machine  of  the  series.  Here  it  is  indexed  by  a  suitable 
stop,  and  this  machine  drills  all  the  holes  in  one  side. 

From  the  first  machine  it  is  successively  pushed  along 
to  the  other  three  machines  of  the  series,  and  between 
each  machine  it  is  indexed  90  deg.  to  present  a  different 
side  to  the  drills,  and  when  its  trip  is  completed  all  four 
sides  have  been  drilled.  At  the  far  end  of  the  line  the 
block  is  removed  from  the  fixture  and  is  ready  for  end 
drilling  under  the  fifth  machine  of  the  series. 

Another  view  of  the  fixture,  Fig.  6,  shows  how  the 
base  A  is  ribbed  both  above  and  below  to  give  it  addi- 

tional stiffness.     The  revolving  body  B,  supported  by 
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FIG.  6.     REAR  SIDE  OF  SPECIAL  DRILLING  FIXTURE 

means  of  the  uprights  C  is  provided  with  a  sliding 
bottom  plate  D  which  can  be  pulled  in  and  out  on  the 

Vs  £■  in  a  manner  similar  to  the  baseplate  used  in  the 
fixture  of  the  cylinder-boring  machine. 
When  the  block  has  been  set  on  the  baseplate  D  and 

slid  into  place  it  is  securely  clamped  into  position  by 
means  of  the  screws  F.  The  secure  manner  of  clamp- 

ing by  these  screws  permits  the  jig  to  be  revolved  with- 
out any  danger  of  movement  which  would  tend  to  get 

the  holes  on  any  one  side  out  of  place.  The  fixture  is 
revolved  by  worm  gearing  turned  by  the  hand  wheel  A, 

Fig.  5,  until  the  indexing  pin  comes  into  place  in  each 

position. For  drilling  the  end  holes  the  cylinder  blocks  are 
mounted  in  the  drilling  fixture,  Fig.  7,  which  holds  four 
cylinder  blocks  at  one  time,  two  of  these  being  drilled 
while  the  other  two  are  being  dismounted  and  others 
mounted  ready  for  drilling.  This  fixture  is  so  made 
that  the  cylinders  are  drilled  in  pairs,  and  at  each 

operation  one  cylinder  block  is  drilled  on  its  gear-case 
end  and  the  other  on  the  flywheel  end.  These  are  shown 
mounted  at  A  and  B,  and  when  they  have  passed  beneath 

FIG.  7.     INDEXING  JIG  FOR  DRILLING  MOTORS  IN  PAIRS 

FIG.    8.      FIXTURE   FOR  TAPPING  HOLES   IN  BODY 

the  drills  they  are  removed  and  turned  upside  down 
and  reversed  in  position  in  the  fixture  so  that  the  other 
ends  will  be  drilled.  The  fixture  has  an  indexing  device 
providing  lor  a  complete  half  turn  at  each  operation. 

After  drilling  the  cylinder  block,  a  number  of  holes 
are  tapped  under  a  reversible  radial  drilling  machine, 

Fig.  8,  which  is  equipped  with  a  special  revolving  fix- 
ture for  swinging  the  cylinder  block  into  the  required 

positions.  This  fixture  will  be  understood  from  the 
illustration,  which  shows  that  it  is  provided  with  a 
large  and  massive  circular  plate  and  center  bearing  and 
may  be  indexed  to  the  correct  positions  so  that  the  tap 
will  always  enter  the  holes  in  correct  alignment. 

Building  a  30-Hp.  Tractor 
By  B.  Caldwell 

The  illustrations  give  a  picture  story  of  the  pro- 
gressive assembly  of  the  Hart-Parr  30-hp.  tractor,  in 

their  shop  at  Charles  City,  Iowa,  showing  its  prog- 
ress from  the  beginning  of  the  frame  assembly  in 

Fig.  1  to  the  completed  machine.  As  will  be  seen  the 
frame  consists  of  a  steel  casting  to  which  are  bolted 

two  channel"  irons  which  form  the  front  end.    The  main 
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FIG. 1. THR  C.A.ST  STF.RT,  FRAMK FIG. 

6. 

MOTORS  READY  TO   MOUNT 
FIO. 

a. 

HEAR  PIRIFORM  IN  PLACE 

FIG. 

2. 

MOTORS  IN  PLACE 

FIG-. 
8. ASSEMBLING  TRUCK  USED 

FIG. 

7. 

FRONT  AXLE  IN  PLACE 
PIG. 4. CYLINDER-HEAD    ASSEMBLY FIG. 8. THE    COMPLETE   TRACTOR 
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IVE     CONSTRUCTIGN    QiiQ 
axle   bearings    are    babbitted    on   the    mandrel    shown, 
which  is  2:1  in.  in  diameter. 

The  next  stage,  Fig.  2,  shows  the  rear  platform  bolted 

in  place,  the  axle  in  position  and  the  front  end  ready- 
to  receive  the  steering  wheels.  This  assembly  takes 

place  on  the  small  four-wheel  truck  which  carries  the 
body  until  it  is  -ready  to  go  on  its  own  wheels. 

Finishing  the  Assembly 

The  driving  gears  and  jackshaft  are  shown  in  place  in 
Fig.  3,  which  also  gives  a  better  view  of  the  supported 
truck.  The  motor  is  a  two-cylinder,  four-cycle,  with  a 
removable  head  carrying  the  valves.  Some  of  these 
heads  are  shown  in  unit  assembly  in  Fig.  4.  The  cyl- 

inder is  6i-in.  bore  by  7-in.  stroke  and  runs  with  70-lb. 
compression.  The  normal  speed  is  750  r.p.m.,  the  speed 
being  controlled  by  a  centrifugal  governor.  The  as- 

sembled engines  are  shown  in  Fig.  5,  also  mounted  on 
trucks  and  ready  to  be  put  in  position  on  the  tractor 
frame,  as  shown  in  Fig.  6,  which  begins  to  assume  the 
appearance  of  a  completed  tractor. 

The  last  stages  of  the  assembly  is  putting  the  wheels 
in  place,  Fig.  7  showing  the  front  pair  in  position 
with  the  rear  end  supported  on  the  truck.  The  com- 

pleted tractor  is  shown  in  Fig.  8  with  its  driving  wheels 
in  position,  the  kerosene  tank  in  place  and  the  machine 
ready  to  run. 

Multi-B laded  Airplane  Propellers 
Experiments  in  airplane-propeller  design  are  being 

made  to  show  the  advantages  of  the  different  types. 
Airplane  designers  however  are  apparently  overlooking 
the  important  question  of  the  relation  between  airplane 
efficiency  and  the  number  of  propeller  blades.  There 
is  unfortunately  no  conclusive  data  at  hand,  regarding 
the  relative  merits  of  the  three-  and  four-bladed  pro- 

pellers. For  training  work  and  all  ordinary  work  two 
blades  are  usually  preferred.  For  expert  flying,  and 
for  high-powered  machines  in  which  there  is  a  restricted 
diameter  of  propeller  in  proportion  to  power  applied, 
three  and  four  blades  are  giving  better  performances. 
There  are  numerous  instances  where  the  three-bladed 
screw,  even  though  it  has  less  diameter,  shows  marked 

superiority  over  the  two-bladed  propeller.  The  three- 
bladed  propeller  is  also  noted  for  its  peculiar  jointing 
and  fitting  together  of  the  ends  of  the  laminations 
where  they  form  the  hub. 

This  hub  is  trebly  laminated  over  its  entire  area  with 
the  material  so  disposed  as  to  direction  of  grain,  etc., 
that  it  makes  without  doubt  the  strongest  hub  that  can 
be  built  in  any  propellers. 

Lawrence  Airplane  Motor 
The  Lawrence  3-cylinder  air-cooled  airplane  motor  de- 

signed for  use  on  the  sport-type  machines  develops  52.5 
hp.  at  1600  r.p.m.,  has  a  bore  of  4.25  in.  and  a  stroke 
of  5.25  in.  The  cylinders,  placed  120  deg.  apart,  are 
aluminum  castings  with  air-cooling  fins  machined  on 
them  and  are  fitted  with  ̂ V"'"-  case-hardened  steel 
liners.  The  valve  seats  are  made  from  bronze  having 
the  advantage  of  requiring  infrequent  grinding,  while 
the  aluminum  and  bronze  have  nearly  the  same  ex- 

pansion coefficient.  An  interesting  feature  of  the  en- 
gine is  the  valve  spring,  this  being  made  of  a  flat  rib- 

bon of  steel.  The  steel  ribbon  is  tapered  and  rolled 
into  a  spiral  so  that  the  wide  part  of  the  ribbon  forms 
the  outer  coils.  This  gives  the  valve  springs  a  very 
low  over-all  length  and  all  coils  are  stressed  equally. 
The  weight  of  the  motor  with  magneto  and  carburetor 
is  132  lb. 

Aerial  Transportation  Corporation 
Recommended 

Alan  R.  Hawley,  president  of  the  Aero  Club  of  Amer- 
ica, recently  addressed  the  National  Rivers  and  Harbors 

Congress  held  in  Washington,  D.  C,  to  solve  the  prob- 
lems regarding  the  disposal  of  the  Army  and  Navy 

equipment  approximating  |1,000,000,000,000,  and  the 
employment  of  the  28,000  pilots  and  300,000  men  dis-. 
charged  by  the  Army  and  Navy  Air  Service.  He  recom- 

mended the  organization  of  an  Aerial  Transportation 
Corporation,  owned  by  the  Government  and  capitalized 
at  $50,000,000.  This  organization  is  to  take  over  this 
$1,000,000,000,000  worth  of  airplanes,  motors  and  aero- 

nautic equipment  which  the  Army  and  Navy  cannot  use 

and  are  trying  to  dispose  of.  The  officials  of  this  cor- 
poration are  to  devise  ways  and  means  for  salvaging 

this  equipment,  utilizing  whatever  can  be  used  to  estab- 
lish aerial  transportation  lines  in  the  United  States  and 

supplying  the  South  and  Central  American  countries 
which  are  anxious  to  have  aerial  transportation  lines. 
The  abandoned  Army  aviation  stations  and  depots  shall 
be  operated  by  the  corporation  as  public  aerodromes 
where  civilian  aviators  may  use  the  hangars  and  facili- 

ties by  paying  rent.  This  corporation  shall  establish 
and  operate  aerial  transportation  lines  between  indus- 

trial centers.  All  air  traffic  should  be  classed  with  in- 
terstate and  international  traffic  and  the  interstate 

traffic  regulations  should  be  extended  to  include  air 
traffic. 

Japanese  Motor-Vehicle  Subsidy 
A  military  motor-vehicle  subsidy  law  has  been  passed 

recently  by  the  Japanese  Diet,  which  provides  subsidies 
for  manufacturers  and  owners  of  motor  vehicles  suit- 

able for  military  use,  capable  of  carrying  one  ton.  The 

vehicle  may  be  requisitioned  at  any  time  for  reason- 
able compensation.  The  law  provides  that  the  manu- 

facturers and  owners  must  be  Japanese  subjects  and 
vehicles  must  be  of  Japanese  origin.  Pending  greater 
production  of  Japanese  vehicles,  however,  owners  of 
cars  of  foreign  manufacture  are  allowed  within  the  sub- 

sidy scheme. 

New  Waterproof  Propeller  Coating 
The  Forest  Products  Laboratory  at  Madison,  Wis., 

has  developed  a  waterproof  coating  for  air  propellers. 
By  the  application  of  this  new  coating,  the  propeller 
surfaces  are  practically  covered  with  a  plating  of  a  thin 
aluminum  leaf  in  the  finish,  to  protect  the  airscrew 
from  the  absorption  of  water.  Propellers  finished  with 
the  coating  have  been  found  very  satisfactory  in  the 
Government  tests,  particularly  in  the  storage  stage. 
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Prices,  Yesterday,  Today  and  Tomorrow' By  0.  P.  AUSTIN 

THE  purpose  of  this  address,  as  implied  by 
 its  title, 

"Prices,  Yesterday,  Today  and  Tomorrow,"  is  an  at- 
tempt to  look  into  the  future  and  determine,  if 

possible,  the  probability  as  to  the  course  of  prices.  That 
there  have  been  great  and  continuous  advances  during  the 

war  period  we  are  painfully  conscious,  and  in  the  five 
months  since  the  cessation 
of  hositilities  we  have  failed 
to  experience  the  reduction 
which  some  had  fondly 
hoped  would  come  with  the 
close  of  the  war.  In  a  few 
instances  there  have  been 
slight  reductiorfs,  but  in 
others  there  are  still  ad- 

vances, and  the  index  fig- 
ures on  foodstuffs  in  New 

York  today  are  actually 
higher  than  those  on  Nov. 
5,  when  the  whole  world  so 
joyously  welcomed  the  ap- 

parent termination  of  the 
great  conflict  which  had 
raged  for  fifty-one  months. 

To  attempt  to  determine 
what  is  likely  to  happen  in 
the  future  we  must  try  to 
find  the  cause  of  the  things 
which  have  happened  in  the 
past,  and  also  to  see 
whether  this  cause  is  or  is 
not   likely   to   continue   in   the 

Since  1918,  paper  money  with  a  face  value  of 
$3 a, 000, 000, 000  has  been  issued  by  the  countries 
engaged  in  the  late  war.  This  amount  is  greater 
than  the  value  of  all  the  gold  and  all  the  silver 

mined  in  the  world  since  the  discovery  of  Amer- 
ica. In  the  four  years  of  the  war  the  national 

debts  of  the  world  have  increased  from  $iO,000,- 
000,000  to  $220,000,000,000  and  the  annual  inter- 

est charge,  from  $1,750,000,000  to  $10,500,000,000 
or  more  than  fivefold.  In  the  meantime  most 

of  the  gold  formerly  in  circulati-on  has  been 
locked  up  in  governmental  vaults.  These  con- 

ditions constitute  an  inflation  of  currency  greater 
than  ever  known  and  it  would  seem  impossible 
that  commodity  prices  should  be  much  reduced 
until  some  progress  is  made  in  deflation. 

near  future.  When  prices 

began  to'  advance  in  the  opening  of  the  war,  we  could readily  see  that  the  upward  movement  was  due  to 
the  urgent  demand  for  the  food  and  raw  material  re- 

quired by  the  enormous  armies  which  had  been  put  into  the 

field,  and  this  cause  has  been  designated  the  "scarcity  de- 
mand," but  when  we  found  the  advance  extending  to  many 

articles  in  which  there  was  no  scarcity  and  which  were 
not  used  by  the  armies  or  utilized  in  the  manufacture  of 
their  requirements,  we  began  to  realize  that  a  part  of  the 
advance  must  be  due  to  some  cause  other  than  mere  war 
or  scarcity  demands. 

Edgar  Crammond,  the  distinguished  British  statistician 
and  economist,  in  an  address  before  the  London  Institute 
of  Bankers  on  Mar.  26,  1919,  stated  that  the  three  facts 
which  would  tend  to  make  the  fall  in  prices  a  very  gradual 
one  are:  (1)  The  vast  increase  in  the  amount  of  paper 
money;  (2)  the  huge  increase  in  the  amounts  of  public 
debts  of  the  belligerents;  (3)  the  determination  of  labor  to 
maintain  wages  and  improve  the  standard  of  living. 

Price  Advances  Were  World-Wide 

Raw  silk,  for  example,  for  which  the  war  made  no  special 
demand  and  which  was  produced  on  the  side  of  the  globe 
opposite  that  in  which  the  hostilities  were  occurring  ad- 

vanced from  $3  per  pound  in  the  country  of  production  in 
1913  to  $4.50  per  pound  in  1917,  and  over  $6  per  pound  in 
the  closing  months  of  the  war.  Manila  hemp,  also  pro- 

duced on  the  opposite  side  of  the  globe  and  not  a  war 
requirement,  advanced  in  the  country  of  production  from 
$180  per  ton  in  1915  to  $437  per  ton  in  1918.  Mechanically 
ground  wood  pulp,  not  a  war  requirements,  advanced,  as  our 
publishers  are  aware,  from  $14  per  ton  in  the  opening 
months  of  the  war  to  $35  per  ton  in  the  opening  months  of 
1916,  and  the  grade  known  as  "chemical  bleached"  advanced 
from  $50  per  ton  at  the  beginning  of  the  war  to  $100  per 
ton  in  January,  1919.  Goat  skins,  from  China,  India,  Mex- 

ico and  South  America  advanced  from  25c.  per  pound  in 
1914  to  over  50c.  per  pound  in  1918  and  yet  goat  skins 
were  in  no  sense  a  special  requirement  of  the  war.  Pig  tin 

•From  an  address  before  the  Editorial  Conference  of  the  New 
York   Business   Publishers'   Association,  in   New  York   City,   April 

produced  by  Chinese  labor  in  the  Malayan  Peninsula  and 
the  Dutch  East  Indies  and  not  to  a  very  great  extent  a  war 
requirement  sold  in  the  country  of  production  in  1914  ai 
30c.  per  pound  and  in  the  same  markets  at  75c.  per  pound 
in  the  closing  weeks  of  the  war.  Sisal  grass,  produced 
in  Yucatan,  advanced  from  $100  per  ton  in  1914  at  the 

place  of  production  to  nearly 
$400  per  ton  in  1918,  and 

Egyptian  cotton,  a  high- 
priced  product  and  thus  not 
used  for  war  purposes, 

jumped  from  14c.  per  pound 
in  Egypt  in  1914  to  35c. 
per  pound  in  1918.  Even 
the  product  of  the  diamond 
mines  of  South  Africa  ad- 

vanced from  60  to  100  per 
cent,  in  price  per  karat 
when  compared  with  prices 
existing  in  the  opening 
months   af  the  war. 

The  prices  which  I  have 
quoted  to  you  are  in  all 
cases  those  in  the  markets 
of  the  country  in  which  the 
articles  were  produced  and 
in  most  cases  at  points  on 
the  globe  far  distant  from 
that  in  which  the  war  was 
being  waged.  They  are  the 
product  of  countries  having 

a  plentiful  supply  of  cheap  labor  and  upon  which  there  has 
been  no  demand  for  men  for  service  in  the  war.  The  ad- 

vance in  the  prices  quoted  is  in  no  sense  due  to  the  high 
cost  of  ocean  transportation  since  they  are  those  demanded 
and  obtained  in  the  markets  of  the  country  of  production. 

All  Classes  of  Producers  Affected 

Why  is  it  that  the  product  of  the  labor  of  women  and 
children  who  care  for  silk  worms  in  China  and  Japan,  of 
the  Filipino  laborer  who  produces  the  Manila  hemp,  the 
Egyptian  fellah  who  grows  the  high-grade  cotton,  the 
native  workman  in  the  diamond  mines  of  South  Africa,  the 
Mexican  peon  in  the  sisal  field  of  Yucatan,  the  Chinese 
coolie  in  the  tin  mines  of  Malaya,  or  the  goat-herd  on  the 
plains  of  China,  India,  Mexico  or  South  America  has 
doubled  in  price  during  the  war  period?  The  articles 
enumerated  were  in  no  case  for  use  in  the  war  and  the 
prices  are  those  in  the  country  of  production  and  thus  not 
due  to  the  increase  in  ocean  freights  or  dangers  of  oversea 
transportation.  The  advance  has  been  general,  world-wide. 
In  a  few  articles  in  which  an  overproduction  was  oc- 

curring in  which  the  demand  fell  below  normal  the 
advance  was  not  so  strongly  marked,  but  there  is 
scarcely  an  article  in  the  long  list  of  those  entering  world 
markets  in  which  there  has  not  been  an  advance,  no  matter 
how  distant  its  place  of  production  from  that  in  which  the 

war  was  occurring,  or  how  little  the  war's  demands  for  it,  or 
for  the  labor  by  which  it  was  produced. 

Great  Underlying  Causes  of  World 
Advances 

Surely  there  must  have  been  some  general  underlying 
causes  for  this  world  advance,  this  simultaneous  demand 
by  people  of  all  classes  and  in  all  parts  of  the  globe  for 
higher  prices  for  their  products  irrespective  of  their  rela- 

tion to  war  requirements.  While  we  may  be  willing  to 
accept  the  immediate  demands  of  the  war  as  a  part 
explanation  of  the  advance  in  the  prices  of  foodstuffs  and 
certain  manufacturing  material  and  manufactures  we  must 
look  farther  for  the  cause  of  the  similar  advance  in  articles 
upon  which  the  demands  of  the  war  could  have  no  direct 
bearing.  It  is  true  that  a  marked  advance  in  the  price  of 
one  important  class  of  product  does   cause   an  advance  in 

i 
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the  prices  demanded  for  other  articles  which  must  be  ex- 
changed for  those  in  which  the  advance  has  already  oc- 

curred, but  it  does  not  seem  probable  that  the  advance  due 
to  sciircity  of  a  comparatively  few  of  the  world  products 
required  for  war  could  have  been  the  chief  cause  of  the 
doubling  of  prices  in  practically  every  article  produced  in 

eAer\-  part  of  tlie  world,  many  of  which  had  not  the  most 
remote  relation  to  war  requirements. 

Principal  Causbk  of  Advance  in  Prices 

Apparently  the  principal  causes  of  the  advance  in  prices 
during  the  war  were,  stated  in  their  chronological  order, 

first,  "scarcity  demand";  second,  the  advance  in  wages  pre- 
sumably due  to  the  increased  cost  of  living  and  demand  for 

labor,  and,  third,  the  large  increase  in  world  circulating 

media;  or  to  put  it  in  a  single  world  "inflation."  Prof. 
A.  C.  Miller,  member  of  the  Federal  Reserve  Board,  an 

authority  whose  views  are  entitled  to  high  considei-ation, 
in  a  recent  address  before  the  American  Academy  of 
Political  and  Social  Science  named  as  the  two  chief  causes 

of  the  advance  in  prices,  "scarcity  demand"  and  "inflation," 
adding  that  "there  is  so  much  evidence  of  an  artificial 
abundance  of  money  in  comparison  with  the  things  that 
are  purchasable  by  it  that  the  abundance  of  money  must 
be  credited  with  at  least  an  equal  influence  in  explaining 

the  high  prices  which  ha\e  prevailed." 

The  "Scarcity  Demand" 
What  were  the  articles  for  which  the  war  created  a 

"scarcity  demand?"  Food,  clothing,  transportation  facilities, 
and  material  for  the  battlefield.  How  much  did  it  add  to 

the  world's  demand  for  these  articles  ?  Of  course,  the  per- 
centage of  increase  in  demand  for  strictly  war  materials 

was  very  large,  but  was  there  really  as  great  an  increase 
in  demand  for  other  materials,  food,  clothing,  and  trans- 

portation facilities  as  we  are  accustomed  to  imagine?  Let 
us  assume  that  the  number  of  people  participating  in  the 
war  was  forty  million,  which  is  probably  more  than  those 
in  the  field  at  any  one  time.  Do  we  realize  how  small  a 

share  those  forty  million  were  of  the  world's  consuming 
population?  Less  than  two  and  one-half  per  cent.  We 
think  of  forty  million  as  a  large  number  of  people  to  feed, 
and  so  it  is,  but  it  must  be  remembered  that  the  number 
of  people  in  the  world  who  must  be  fed  and  clothed  and 
supplied  with  transportation  facilities  every  day  of  the 
year  is  1,800,000,000  or  forty-five  times  as  many  as  the 
highest  number  in  the  military  service  at  any  time  during 
the  war.  Of  course  the  soldiers  were  better  fed  than  are 
many  of  the  people  in  certain  sections  of  the  world,  but 
even  if  their  per  capita  consumption  was  four  times  as 
much  as  the  average  it  would  still  represent  but  a  small 

percentage  of  the  world's  daily  food  consumption.  And  it 
must  be  further  remembered  that  all  these  forty  million 
people  in  the  armies  had  been  consumers  of  food  before 
the  beginning  of  the  war,  not  to  quite  as  great  an  extent 
perhaps  as  after  entering  the  activities  of  the  military 
service,  but  it  cannot  be  assumed  that  the  war  added  forty 

millions  to  the  world's  consumers  of  food  and  clothing. 
Nor  can  it  be  properly  assumed  that  the  withdrawal  of 
these  millions  from  the  industries  actually  reduced  to  that 

extent  the  world's  producing  power,  for  four  millions  of 
these  were  already  in  the  military  service  and  the  places 
of  the  other  thirty-six  million  were  to  a  considerable  degree 
filled  by  others  who  had  not  been  up  to  that  time  actively 
engaged  as  producers. 

Supplies  "Switched"  from  Usual  Lines  of  Industry 

Much  of  the  material  used  in  preparing  the  supplies  for 
the  battlefield  was  "switched"  from  the  usual  lines  of 
industry,  for  there  was  an  immediate  cessation  of  railway 
construction,  building  operation,  and  a  thousand  industries 
which  formerly  required  manufacturing  material,  and  as  a 
result  of  this  cessation  of  activities  the  material  formerly 
used  by  them  became  available  for  war  purposes. 

It  thus  appears  on  close  analysis  that  the  "scarcity  de- 
mand" created  by  the  war  was  not  as  great  in  food,  cloth- 

ing, or  manufacturing  materials  as  has  been  pictured,  while 
the  fact  that  fifteen  millions  are  still  under  arms  minimizes 
the  reduction  in  military  demands  which  had  been  expected. 

One  factor  often  mentioned  in  the  attempt  to  determine 
the  causes  of  high  prices  is  the  advance  in  wages  of  labor, 
but  the  fact  that  the  increase  in  compensation  of  labor  was 
in  most  cases  given  because  of  the  fact  that  the  cost  of 
living  had  already  advanced  at  least  somewhat  minimizes 
the  relative  importance  of  thi.s  factor  in  attempting  to  dis- 

cover the  real  causes  of  the  general  world-wide  advance 
in  prices.  And  it  must  also  be  remembered  that  several 
million  persons  who  had  not  been  engaged  in  the  industrial 
and  business  world  came  to  the  assistance  of  those  engaged 
in  these  duties  during  the  war. 

Increase  In  World  Currency — 

"Inflation" 
Where  then  shall  we  turn  in  the  search  for  the  principal 

cause  of  the  general  advance  in  prices  of  articles  pro- 
duced the  world  over  and  their  relation  to  the  demands  of 

the  war?  What  other  cause  can  we  find  after  giving  due 

consideration  to  the  "scarcity  demand,"  the  destruction  by 
war  and  the  increased  cost  of  labor?  The  most  prominent 
among  the  possible  or  probable  causes  is  the  theory  ad- 

vanced or  accepted  by  the  historians,  economists,  statisti- 
cians and  financiers  of  the  world  that  inflation  in  currency 

is  usually  accompanied  or  closelj  followed  by  an  advance 
in  prices;  and,  as  already  indicated,  so  high  an  authority 
as  a  member  of  the  present  Federal  Reserve  Board,  Prof. 
A.  C.  Miller,  has  recently  declared  that  "the  abundance  of 
money  must  be  credited  with  at  least  an  equal  influence 

in  explaining  the  high  prices  which   have  prevailed." 
I  wonder  if  we  do  fully  realize  the  quantity  of  paper 

money  which  the  responsible  governments  of  the  world 
have  put  afloat  since  the  beginning  of  the  war — thirty-six 
billion  dollars.  The  paper  money  in  existence  in  the  fifteen 
principal  countries  of  the  world  at  the  beginning  of  the 
war  was  less  than  eight  billion  dollars  and  at  the  end  of 
the  war  was  over  forty-four  billions,  an  increase  of  thirty- 
six  billions  in  fifty-one  months,  and  this  does  not  include 
any  of  the  eighty  billion  dollars  worth  of  paper  currency 
issued  by  the  Bolsheviki  in  the  eighteen  months  of  their 
control  in  Russia.  Thitry-six  billion  dollars  of  new  paper 
money  added  to  the  circulation  of  the  world  by  fifteen 
responsible  governments  in  a  little  over  four  years  of 
time! 

Thirty-Six  Billion   Dollars  Worth  of 
Paper  Promises 

We  had  been  inclined  to  charge  up  the  advance  in  prices 
occurring  prior  to  the  war  to  the  fact  that  eight  billion 
dollars  worth  of  gold  was  turned  out  by  the  mines  of  the 
world  in  the  twenty  years  following  our  famous  gold  and 
silver  campaign  of  1896.  But  here  are  thirty-six  billion 
dollars  worth  of  paper  promises  to  pay  turned  out  as  legal 
tender  money  by  fifteen  responsible  governments  in  a  short 
four-year  period. 

Do  we  realize  how  vast  a  sum  is  this  thirty-six  billion 
dollars  worth  of  paper  currency  which  has  thus  been  put 
into  circulation  in  such  a  brief  time?  It  is  more,  in  its  face 
value,  than  all  the  gold  and  all  the  silver  tumed  out  by 
all  the  mines  of  all  the  world  in  the  427  years  since  the 
discovery   of   America. 

True,  much  of  this  paper  money  is  now  more  or  less 

depreciated  in  its  value  as  compared  with  gold,  the  world's 
accepted  standard,  but  the  fact  that  it  has  behind  it  not 
only  a  certain  amount  of  the  yellow  meal  but  also  the 
pledge  of  the  governments  by  whose  authority  it  was  issued 
renders  it  as  least  an  accepted  medium  of  exchange  in  the 
countries  of  its  origin,  while  the  fact  that  nearly  every 
neutral  country  of  the  world  has  meantime  increased  its 
paper  currency  and  national  indebtedness,  permitting  its 
gold  to  pass  from  circulation  into  the  vaults  of  its  banks 
as  a  security  for  the  naper  circulation,  tends  to  widen  the 
.ieid  afl'ected  by  this  inflated  currency. 

Increase  in  Other  Governmental  Obligations 

In  addition  to  these  vast  sums  of  legal  tender  currency 
turned  out  by  fifteen  responsible  governments  of  the  world, 
these  same  governments  have  at  the  same  time  made  an 
even  more  spectacular  advance  in  their  issue  of  another 
series   of   promises   to   pay,  which,   while   not   legal   tende/ 



858 AMERICAN     MACHINIST Vol.  50,  No.  18 

in  the  ordinary  sense  of  the  term,  do  form  a  more  slowly 

moving  mass  of  currency.  By  this  I  mean  the  one  hundred 
and  eighty  bilTion  dollars  worth  of  bonds  or  other  forms 
of  national  obligations  issued  by  the  jovernments  of  the 
world  in  the  past  four  years,  for  national  debts  of  the  world 
have  advanced  from  forty  billion  dollars  at  the  beginning 
of  the  war  to  two  hundred  and  twenty  billions  at  its  close. 
And  while  these  bonds  or  other  governmental  promises  to 
pay  money  at  some  future  date  are  not  legal  tender  cur- 

rency in  the  ordinary  sense  of  the  term  they  do  pass  current 
in  the  financial  world  and  prove  a  basis  upon  which  money 
may  be  readily  obtained  by  their  holders,  and  to  this  extent 

are  an  addition  to  the  world's  circulating  medium. 

Bank  Deposits  Greatly  Increased 

Still  another  increase  in  circulating  media  is  found  in 
the  enormous  growth  in  bank  deposits,  which  of  itself  in- 

creases circulation  through  the  increased  use  of  ch'  -^ks, 
especially  in  countries  such  as  the  United  States  where  the 
check  forms  so  large  a  share  of  the  daily  business  trans- 

actions of  the  country.  Bank  deposits  in  fifteen  principal 
countries  of  the  world  have  grown  from  twenty-seven  bil- 

lion dollars  in  1913  to  approximately  seventy-five  billions  at 
the  present  time,  the  ratio  of  increase  being  about  the  same 
as  that  of  currency. 

These  increases  in  circulation,  indebtedness  and  bank 
deposits,  while  occurring  chiefly  in  the  countries  participat- 

ing in  the  war  have  also  extended  to  many  other  countries, 
especially  in  Europe,  where  the  six  principal  neutrals  have 
during  the  war  period  increased  their  national  debts  one 
billion  dollars,  their  note  circulation  over  a  billion  dollars 
and  their  bank  deposits  by  about  one  billion. 

Thus  in  a  short  four  and  one-half  year  period  world 
paper  money  has  increased  thirty-six  billion  dollars,  world 
evidences  of  national  indebtedness  one  hundred  and  eighty 
billion  dollars  and  world  bank  deposits  nearly  fifty  billion 
dollars.  Most  of  this  enormous  increase  has  occurred  in 

"uncovered"  paper.  The  gold,  mines  of  the  world  have 
turned  out  less  than  two  billion  dollars  worth  of  the  pre- 

cious metal  during  the  war  period  and  most  of  the  world's 
gold,  which  formed  fifty-five  per  cent,  of  world  circulation 
at  the  beginning  of  the  war,  has  passed  into  the  vaults  of 
the  governments  of  their  great  banks  as  a  basis  for  their 
paper  currency,  and  now  bears  a  relation  of  but  about 
twenty  per  cent,  to  the  flood  of  paper  money  in  circulation, 
and  this  proportion  of  gold  to  paper  varies  widely  when  the 
respective  countries  are  compared. 

Inflation  and  High  Prices 

If  the  world's  historians  and  financiers  and  economists 
and  statisticians  are  right  in  their  general  belief  that  an 
advance  in  prices  usually  accompanies  or  closely  follows 
inflation  in  currency,  and  especially  in  paper  currency,  can 
we  be  surprised  at  the  world-wide  advance  in  prices  which 
we  have  witnessed  during  the  past  four  years  in  which 
world  currency  and  bank  deposits  trebled  and  national  debts 
quintupled  ? 

Prices  of  Tomorrow 

We  come  now  to  .the  third  and  final  question,  that  of 
prices  of  tomorrow.  May  we  expect  a  material  reduction 
in  general  prices  in  the  near  future?  And  in  trying  to 
determine  this  we  must  see  whether  the  causes  which 
brought  about  the  advance  during  the  period  are  likely  to be  removed. 

The  chief  causes  of  the  advance  seem  to  have  been  the 
"scarcity  demand,"  the  higher  cost  of  labor,  and  the  in- crease in  circulating  media. 

Will  the  "Scarcity  Demand"  Terminate? 

The  "scarcity  demand"  came  on  the  very  first  day  of  the war,  for  most  of  the  countries  entering  the  struggle  found 
that  the  demand  upon  them  would  be  far  in  excess  of  their 
supplies  either  of  foodstuffs  or  military  requirements  and 
as  the  weeks  and  months  and  years  progressed  this  fact 
was  more  strongly  impressed  upon  them. 

During  the  closing  year  of  the  war  the  ammunition  fac- 
tories of  the  various  participating  countries  were  able  to 

meet    to    a    great    extent   the    requirements    of   their    own 

armies  but  in  the  matter  of  foodstuflPs  the  "scarcity  de- 
mand" still  continues  with  little  prospect  of  abatement  at 

least  in  the  near  future.  The  number  of  mouths  to  feed 
n  Europe  has  not  decreased  and  that  continent,  which  has 
not  for  many  years  been  able  to  produce  its  own  require- 

ments of  foodstuffs,  now  finds  itself  with  neglected  soils, 
a  disordered  population  and  unable  to  return  to  normal 
production  in  the  immediate  future.  In  manufacturir^ 
materials,  for  which  Europe  hag  a. so  been  dependent  upon 
other  parts  of  the  world,  she  will  re;,  lire  abnormally  large 
quantites  at  least  in  proportion  to  her  attempts  to  manu- 

facture, for  her  stocks  of  this  class  of  merchandise  are 
absolutely  exhausted.  In  all  parts  of  the  world  which  have 
relied  upon  Europe  and  the  United  States  for  manufactures 
the  shelves  are  empty  and  must  be  filled  and  most  of  the 
manufacturing  sections  of  Europe  will  evidently  be  slow 
in  resuming  the  production  of  manufactures  for  exporta- 

tion, and  will  have  limited  facilities  for  transporting  or 
marketing  them  even  if  produced.  So  it  seems  that,  al- 

though the  demand  for  war  material  has  terminated,  the 
other  features  of  the  "scarcity  demand"  will  continue  at 
least  in  a  somewhat  modified  form  in  the  immediate  future, 
especially  as  relates  to  world  requirements  of  food,  manu- 

facturing material  and  manufactures,  while  developments 
thus  far  do  not  point  to  an  early  reduction  in  labor  costs. 

Will  the  Over-Supply  of  Currency 
Be  Reducb:d? 

If  we  are  right  in  assuming  that  a  considerable  propor- 
tion of  the  world  advance  in  prices  is  due  to  the  enormous 

increase  in  world  currency  can  we  expect  a  marked  reduc- 

tion in  prices  until  the  cause,  "inflation,"  is  removed?  Or, 
to  put  it  in  another  form,  that  part  of  the  advance  caused 
by  inflation  can  only  be  cured  by  deflation,  by  a  reduction 
in  the  enormous  stocks  of  currency  which,  as  I  have  shown 
you  have  trebled  during  the  war,  while  that  other  form  of 
slowly  moving  currency,  governmental  obligations,  has 
quintupled. 

Is  it  probable  that  these  two  forms  of  currency  can  be 
or  at  least  will  be  reduced  in  the  near  future?  The  gov- 

ernments of  the  world,  which  were  paying  less  than  two 
billion  dollars  a  year  of  interest  on  national  debts  at  the 
beginning  of  the  war  are  now  paying  and  must  continue 
ij  pay  a  total  of  over  ten  billion  dollars  a  year  in  interest, 
and  at  the  same  time  all  other  expenses  of  governments 

have  advanced.  Official  estimates  of  the  "budgets"  or  ex- 
pense accounts  of  several  of  the  principal  countries  for  the 

coming  fiscal  year  have  already  been  announced  and  indi- 
cate that  their  necessary  expenses  in  the  first  full  year  of 

after-war  peace  will  be  about  four  times  as  great  as  in  the 
year  preceding  the  war.  The  British  budget  for  next  fiscal 
year  is  estimated  at  about  six  times  as  much  as  in  1913 
and  those  of  Prance,  United  States  and  Canada  about  four 
times  as  much  as  before  the  war.  Present  indications  are 
that  the  governments  of  the  world  will  be  compelled  to 
collect  in  taxes  from  their  people  about  fifty  billion  dollars 
a  year  as  against  about  twelve  and  one-half  billions  in 
1913,  or  say  a  billion  dollars  a  week  as  against  a  billion 
dollars  a  month  before  the  war,  and  this  does  not  include 

anything  for  "sinking  funds"  or  other  provision  for  reduc- 
tion of  outstanding  debts.  If  this  be  true  is  it  probable 

that  the  governments  in  those  countries  which  have  greatly 
increased  their  circulation  and  must  now  demand  such 
enormous  increases  in  annual  payment  of  taxes  will  find 
it  advisable  or  possible  to  materially  reduce  the  amounts 
of  currency  available  for  such  payments? 

Are  We  Justified  in  Expecting  a 
Reduction  in  Prices? 

If  the  governments  which  have  been  the  chief  partici- 
pants in  the  world  increase  of  currency  should  fail  to  mate- 
rially reduce  that  excessive  supply,  and  if  the  world's 

demand  for  food,  manufacturing  material  and  manufactures 
is  to  continue  at  the  present  rate,  are  we  justified  in 
expecting  a  general  reduction  in  prices  in  the  near  future? 
The  question  I  think  answers  itself.  There  will,  of  course, 
be  instances  in  which  there  will  be  material  reductions,  but 
in  general  terms  the  outlook  for  marked  or  rapid  decline, 
at  least  in  the  near  future,  does  not  seem  encouraging. 

I 
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Liberty  48-Inch 

Open-Side 
Planing  Machine 

THE  illustrations  show  a  n
ew  48- 

in.  open-side  planing  machine 
that  has  just  been  placed  on  the 

market  by  the  Liberty  Machine  Tool 
Co.,  Hamilton,  Ohio.  The  crossrail  is 
triangular  in  shape  with  a  long  nar- 

row guide  extending  upward  on  the 
front  of  the  column,  and  is  bolted  and 
doweled  to  the  triangular  brace  or 
knee,  which  extends  to  the  rear  of  the 
column  with  a  tongue  in  the  rear  T- 
slot.  This  brace  is  clamped  to  the 
side  of  the  column  by  three  T-bolts  in 
addition  to  the  rail  clamp  on  the  front 
of  the  column,  this  construction  keep- 

ing the  rail  square  with  the  table 
when  the  bolts  are  loosened  for  rais- 

ing or  lowering.  The  column  is  of 

two-post,  box-type  construction,  ex- 
tending to  the  floor,  and  is  boited  and  doweled  to  the 

side  of  the  bed.  The  bed  extends  to  the  floor  to  afford 
a  solid  foundation  and  the  top  is  closed  in  between 
the  ways,  except  through  the  gearing  section,  which 
is  reinforced  with  heavy  girths.  The  ways  are  V- 
shaped  and  are  fitted  with  automatic  oil  rollers  to  insure 

proper  lubrication.  A  place  is  also  provided  on  the 

bed   for  the  operator's   tools. 

Table  Construction 

The  table  is  ribbed,  and  T-slots  and  reamed  holes 
throughout  the  entire  length  afford  facilities  for  clamp- 

ing work.  The  driving  gear  is  placed  inside  of  the 
bed  and  is  accessible  from  the  top.  Gears  are  pressed 
onto  the  hubs  of  the  pinions  to  relieve  the  shafts  of 
torsional  strains,  and  wick-oiled  bronze  bearings  are 
used  for  the  shafts.  The  pulley  or  driving  shaft  has 
an  additional  support  outside  of  the  pulleys,  which  are 
made  of  aluminum  with  cast-iron  centers  to  reduce  the 
inertia  and  trouble  caused  by  it  at  reversal.  The  loose 
pulleys  have  wick-oiled  bronze  bushings  and  a  solid  web 
instead  of  arms.  The  entire  belt-shifting  mechanism 
is  inclosed  to  avoid  the  accumulation  of  dirt  on  cams 
and  other  moving  parts.  The  belt  arms  are  adjustable 
to  keep  the  belts  in  the  proper  position  at  all  times 
and  have  an  additional  support  on  the  pulley  bracket 
to  relieve  the  fulcrum  stud  of  bending  stresses.  The 
machine  may  be  started  or  stopped  from  either  side 
of  the  machine  and  a  safety  lock  secures  the  shifting 
mechanism   to   prevent   accidental   starting. 

The  feed  is  said  to  be  a  decided  improvement  over 
the  old-style  arrangement  and  has  the  following  ad- 

vantages: (1)  The  operator  can  control  or  change  the 
feed  on  the  cross-heads  at  any  time  without  stopping 
the  machine  or  disturbing  the  feeds  on   either   right- 

FIG.    1.      FRONT  VIEW   OF   LIBERTY   48-INCH    OPENSIUE    PL.\NING    MACHINE 

or  left-side  heads  or  vice  versa.  (2)  All  parts  are 
well  protected,  yet  accessible.  (3)  All  operating 
handles  and  knobs  are  conveniently  located.  (4)  The 
amount  of  feed  is  indicated  by  a  dial  enabling  the 
operator  to  set  the  feed  to  the  prt^Jer  amount  to  suit 
various    requirements. 

The  rail  heads  have  long  bearing  surfaces  on  the 
crossrail  and  are  made  right  and  left  for  close  range. 
They  are  graduated  for  swiveling  up  to  90  deg.  in 
either  direction,  and  have  automatic  feeds  in  all 
directions,  operative  from  either  end  of  the  crossrail. 
The  down-feed  mechanism  is  so  made  that  the  screws 
are  under  tension.  The  slides  are  hung  on  ball  bear- 

ings and  binder  screws  are  provided  on  both  saddles 
and   slides. 

The  power  elevating  device  is  located  on  t')p  of  the 
column,  and  is  operated  by  a  lever-controlled  saw-tooth 
clutch.  The  handle  must  be  held  in  position  while 
operating  and  any  obstruction  will  instantly  disenj^age 
the  clutch  to  avoid  breakage.  All  gears  are  idle  when 
not  in  use. 

The  Side  Heads 

The  side  head  is  mounted  on  the  front  of  the  column, 
is  counterbalanced,  and  can  be  moved  below  the  top 
of  the  table  when  not  in  use.  The  control  handles 
and  micrometer  collars  move  up  and  down  with  the 
heads,  which  can  be  swiveled  up  to  90  deg.  in  either 
direction.  Binder  screws  are  provided  on  both  the 
saddle  and  slide,  and  the  tool  block  is  fitted  with  a 
self-releasing    spring    plunger. 

The  countershaft  is  equipped  with  Hyatt  roller  bear- 
ings throughout,  and  all  pulleys  are  balanced.  If 

desired,  the  machine  can  be  converted  into  a  double- 
housing  planing  machine,  as  provision  is  made  for  adding 



860 AMERICAN     MACHINIST Vol.  50,  No.  18 

The  beds  for  these  engines  were  cast  in  the  foundry 
of  one  of  the  old  engine  builders  in  Hartford,  who 
called  on  General  Franklin,  the  general  manager  of 

Colt's  Armory,  to  warn  him  that  if  Richards  was  per- 
mitted to  put  these  engines  in  the  second  story  of  the 

building  and  run  them  at  100  r.p.m.  disaster  would  be 

FIG.    2.      RE.^R   Vir:W   OF  LIBERTY    OPEN-.SIDE   PLANING 
MACHINE    SHO\VI.N'<l    THE    rO.N'STRUCTION    OF    THE 

CROSSR.ML  AND   BR.\CB 

the  second  housing  to  the  left  side.  The  machine  can  be 
furnished  for  either  belt  or  motor  drive.  All  parts 
are  made  to  jigs  to  be  interchangeable,  and  the  unit 
system  of  construction  is  used  throughout. 

Professor  Charles  B.  Richards 
Charles  Brinkerhoflf  Richards,  Emeritus  Professor  of 

Mechanical  Engineering,  Yale  University,  died  at  his 
residence,  227  Edwards  St.,  New  Haven,  Conn.,  on  Apr. 
20,  in  his  eighty-sixth  year. 

Professor  Richards  was  born  in  Brooklyn,  Dec.  23, 
1833,  and  educated  in  private  schools  in  that  city.  In 
his  early  days  he  moved  to  Hartford,  Conn.,  and  upon 
his  removal  from  there  to  New  York,  came  in  contact 
with  the  late  Charles  T.  Porter,  by  whom  he  was 
employed  to  assist  in  the  preparation  of  drawings  for 
a  machine  for  drilling  the  arms  and  balls  for  his 
steam-engine  governor. 

Professor  Richards  afterward  established  himself  as 
a  designer  of  machinery  and  in  1861  was  commissioned 
by  Mr.  Porter  to  design  a  steam-engine  indicator  that 
would  overcome  the  faults  of  the  instruments  then  in 
use,  and  which  were  only  for  use  on  engines  of  slow 
speed.  After  repeated  attempts,  young  Richards  be- 

came discouraged,  but,  goaded  by  Porter's  insistance 
that  he  must  have  a  high-speed  indicator,  renewed  his 
efforts  and  the  celebrated  Richards  indicator  was  the 
result.  When  asked  to  patent  the  indicator,  Richards 

refused,  saying  "If  I  patent  everything  I  think  of  I 
shall  soon  be  in  the  poorhouse."  He  finally  agreed  to 
sell  his  right  in  the  invention  to  Porter  for  one  hundred 
dollars;  Porter  to  patent  it,  employing  Richards  to 
obtain  the  patent. 

For  the  achievement  of  inventing  the  indicator  he 
was  made  a  chevalier  of  the  Legion  of  Honor  of  France. 

For  many  years  he  was  consulting  engineer  and 
assistant  superintendent  of  Colt's  Patent  Fire  Arms 
Co.,  Hartford,  Conn.,  and  while  there  designed  and 
superintended  the  building  of  the  two  pairs  of  Porter- 
Allen  engines. 

PROFESSOR    CHARLES    B.    RICHARDS 

certain.  These  engines  were  started  in  1867  and  have 
been  running  continuously  since  that  time. 

Professor  Richards  was  superintendent  of  the  South- 
wark  Foundry  and  Machine  Co.,  Philadelphia,  Penn., 
from  1880  to  1884  and  was  called  from  there  to  take 
the  chair  of  mechanical  engineering  at  Yale.  He  served 
as  professor  in  that  branch  until  1909,  since  which 
time  he  has  been  professor  emeritus. 

He  was  United  States  Commissioner  to  the  Paris 
Exposition  in  1889,  and  has  been  consulting  engineer 
for  many  public  buildings,  notably  the  State  Capitol 
at  Hartford.  He  was  a  member  of  the  Societe  Indus- 
trielle  de  Mulhouse  and  a  charter  member  of  the  Amer- 

ican Society  of  Mechanical  Engineers,  being  present  at 
the  meeting  for  organizing  the  latter  society  on  Apr.  7, 
1880. 

Reunion  of  "Eighty-Niners" 
Thirty  years  ago  a  party  of  American  engineers, 

members  of  the  American  societies  and  institutions  of 
civil,  mechanical,  mining  and  electrical  engineers,  with 
their  families,  sailed  for  Europe,  visiting  England  and 
the  Paris  Exposition  of  1889,  and  were  the  recipients 
of  many  high  courtesies — official,  professional  and  in- 

dividual. Plans  have  been  made  for  a  reunion  dinner 
to  be  held  in  New  York  about  May  27,  at  which  it  is 
hoped  that  all  the  survivors,  ladies  as  well  as  men,  may 
meet  again.  It  is  requested  that  anyone  who  was  in  the 
party  communicate  with  the  secretary  of  the  committee, 

Jesse  M.  Smith,  Engineers'  Club,  32  West  40th  St.,  ̂  
New  York.  ^* 
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.-.  EDITORIAL  / 

It's  Our  Turn 
IN  PARIS  the  stage  is  set  for  the  final  scene  of  the  great  war, 

and  we  are  hoping  for  a  quick  curtain.  Over  here  we  are 

working  for  a  goal  hardly  less  vital — the  over-subscription  of  the 
Victory  Loan. 

Our  part  in  the  war  has  taught  us  not  only  the  fundamental 
need  of  united  effort  but  also  our  enormous  power  as  a  nation 
when  we  go  after  something  with  all  our  might.  We  have  seen 
what  can  be  done  when  each  one  of  us  works  his  hardest  for  the 

common  end  and  subordinates  his  personal  aims.  We  must  keep 
it  up  for  the  task  of  winning  prosperity  is,  if  anything,  greater 

than  that  of  winning  the  war.  This  time  we  haven't  the  fear  of  a 
Hun  triumph  to  stimulate  us,  but  we  have  the  prospect  of  good 
round  dollars  in  the  pockets  of  all  if  we  succeed. 

Failure  of  the  loan  will  result  in  depression,  unemployment  and 
hard  times  instead  of  the  unprecedented  prosperity  predicted  even 
by  some  of  the  most  conservative  and  pessimistic  observers  of  our 
business.  Is  such  a  chance  worth  taking  when  a  determined  effort 

will  avoid  it?  Isn't  it  sound  common  sense  to  do  everything  in 
your  power  to  maintain  the  get-together  spirit  of  the  other  loans 

and  push  this  last  and  greatest  one  for  all  you're  worth? 

There  is  also  the  war-debt  balance  of  several  billions.  We  still 
have  well  over  a  million  men  in  Europe  to  be  fed  and  paid,  and 

they  must  be  brought  home.  Don't  forget  the  sacrifices  they  have 
made  in  the  light  of  which  your  investment  in  a  sure  thing  seems 
rather  tame. 

Continued  unity  of  purpose  is  the  strongest  safeguard  of  business 
in  the  present  crisis  and  a  mighty  weapon  against  Bolshevism. 
Remember  that  a  property  owner  is  inherently  conservative  even 
though  the  property  be  only  a  baby  bond.  For  your  own  sake  as 
well  as  for  your  country,  get  behind  the  loan.  Talk  it  at  home,  in 
the  office,  in  the  factory,  and  make  it  go. 
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^^:o^??S5==| Acme  Roll  Feeds  for  Press  Work 
The  Acme  Machine  Works,  4125  Ravenswood  Ave., 

Chicago,  111.,  has  announced  a  new  line  of  roll  feeds 
for  power  presses,  one  of  which  is  shown  in  the  illus- 

tration. It  is  believed  to  be  the  only  roll  feed  on  the 
market  which  is  built  in  connection  with  a  straightening 
device  and   which   has   a   scrap   cutter.     The    drive   is 

ACMK  ROLL,  FEEDS  FOR  POWER  PRESSES 

also  stated  to  be  a  new  feature.  The  roll  feeds  are 
mounted  on  their  own  bolster  plates  and  are  made  to 
fit  any  make  or  size  of  press.  The  stock  first  passes 
through  the  straightening  rolls  to  remove  the  curva- 

ture caused  by  coiling.  These  rolls  are  hardened  and 
ground,  run  on  roller  bearings  and  are  adjusted  by 
means  of  handwheels  for  any  weight  or  stiffness  of 
stock.  From  the  straightening  rolls  the  stock  passes  to 
the  feed  rolls  which  are  of  large  diameter  and  also 

hardened  and  ground.  These  are  fitted  with  the  Acme 
drive  which  has  from  five  to  seven  pawls,  each  having  a 
toggle  grip  action.  With  this  driving  device  the  pawls 
take  hold  the  instant  the  direction  of  rotation  of  the 
driving  housing  is  reversed,  thus  assuring  accurate 
and  noiseless  feeding  and  an  extremely  fine  adjustment 
at  high  speed.  All  working  parts  are  hardened  and 
ground.  The  scrap-cutting  attachment  cuts  the  scrap 
into  small  pieces  which  drop  into  a  barrel  or  box 
relieving  the  operator  from  handling  the  stock,  and 
avoiding  the  necessity  of  baling  and  having  the  floor 
littered  with  scrap.  The  automatic  feed  cut-out  can 
be  furnished  in  cases  where  the  stock  has  to  be  fed 

up  against  a  stop-pin;  this  feed  cut-out  eliminates  the 
slippage  of  the  rolls  on  the  stock,  which  is  of  course 
undesirable. 

Defiance  Gas-Engine-Cylinder 
Boring  Machine 

The  illustration  shows  a  new  vertical  gas-engine- 
cylinder  boring  machine  equipped  with  a  circular  in- 

dexing jig  that  is  a  recent  product  of  the  Defiance  Ma- 
chine Works,  Defiance,  Ohio.  The  speed  and  feed  mech- 

anisms of  this  machine  are  somewhat  similar  to  those 
incorporated  in  other  machines  built  by  this  concern, 

but  the  rotating-jig  fixture,  together  with  the  arrange- 
ment of  the  spindles,  is  said  to  be  a  new  method  of 

boring  gas-engine  cylinders.  This  method  allows  the 
machine  to  produce  constantly  and  saves  the  time  ordi- 

narily lost  in  loading  and  reloading  the  fixture.  The 
machine  is  a  single-purpose  tool  and  is  built  in  three 
sizes,  taking  36,  48  and  60  in.  between  the  housings. 
The  machine  can  be  fitted  with  either  two  or  three 
spindles  or  with  two  or  three  groups  of  spindles.  When 
fitted  with  three  groups  of  spindles  it  will  rough-bore, 
semi-finish  and  ream  gas-engine  cylinders  of  either 
single  units  or  a  number  of  units  cast  en  bloc,  these 
three  operations  being  accomplished  at  one  time.  The 
circular  indexing  jig  is  designed  to  hold  four  units, 
this  method  of  construction  allowing  the  three  above- 
named  operations  to  be  carried  on  at  the  same  time 
the  operator  is  unloading  and  loading  at  the  fourth 

station. 
Lubrication  is  secured  by  means  of  a  force-feed  and 1 
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DEFIANCE    CYLINDER-BORING    MACHINE    WITH 
CIRCULAR    INDEXING 

splash  system,  this  being  made  possible  by  the  all- 
inclosed  feature  of  the  machine,  both  the  feed  and 
drive  mechanism  being  tightly  incased  and  practically 
submerged  in  a  bath  of  oil,  while  the  bearings  are 
lubricated  through  individual  leads  from  a  force-feed 
mechanism. 

The  unit  method  of  construction  is  followed  through- 
out, each  unit  being  accessible  without  disturbing  other 

parts  of  the  machine.  The  drive  to  the  spindle  is  from  a 
three-step  cone  pulley  through  steel  worms  and  bronze 
worm  gears,  but  instead  of  driving  the  spindles  by  means 
of  keys,  as  in  common  practice,  large  tongue  drives  are 
cut  integral  with  the  spindles  and  mesh  with  grooves 
in  the  worm  gears.  This  construction  is  located  close 
to  the  spindle  nose  and  as  used  in  conjunction  with 
the  worm  gear  is  said  to  effect  a  very  smooth  and 
powerful  drive  which  reduces  the  possibility  of  torque 
in  the  spindle  to  a  minimum  and  eliminates  the  chatter 
of  the  cutting  tools.  The  spindles  themselves  are  of 
hammered  stock  supported  in  three  bronze  bearings. 
The  nose  bearings  are  of  conical  shape  with  a  means  of 
adjustment,  while  end  thrust  is  carried  on  two  sets 
of  SKF  ball  bearings.  Momentum  of  the  spindles  can 
be  overcome  after  the  power  has  been  shut  off  by  a 
friction  brake  located  in  the  drive  pulley  and  operated 
by  a  lever  within  reach  of  the  operator.  The  boring 
tools  are  fitted  to  the  spindles  by  tapered  shanks  and 
are  securely  held  in  place  by  long  bolts  passing  through 
the  spindles,  this  method  of  construction  eliminating 
the  possibility  of  the  tools,  being  extracted  from  the 
spindle  on  the  return  feed. 

All  feed-shaft  bearings  are  bronze  bushed  while  end 
thrusts  are  carried  on  SKF  ball  bearings.  The  feed 
changes  can  be  made  by  removing  the  gear-case  cover 
and  changing  two  gears.  A  hand  adjustment  for  the 
table  is  provided,  and  when  in  operation  the  table 
feeds  the  work  to  the  cutters  and  when  through,  the 
cut  automatically  reverses  on  fast  travel,  returns  to 
the  loading  position  and  stops. 

The  table  is  raised  and  lowered  by  jackscrews,  each 
screw  being  retained  in  a  jack  and  actuated  by  a 
worm  and  gear  through  a  bronze  nut  which  is  sleeved 

to  the  worm  gear.  Each  jack  is  a  unit  in  itself,  and 
its  contents  are  packed  in  grease.  A  means  is  also  pro- 

vided for  adjusting  the  screws  independently  to  main- 
tain alignment  of  the  table.  All  thrusts  are  carried  on 

SKF  ball  bearings.  The  jackscrews  are  located  directly 
beneath  the  table  and  a  vertical  feed  is  obtained,  elimi- 

nating side  thrust. 
The  table,  column  and  base  are  of  cast  iron,  the  table 

being  gibbed  to  the  column  on  both  sides.  The  column 
and  base  are  of  box  section,  reinforced,  and  the  base 
rests  on  the  floor  at  three  points  only.  The  machines 
are  built  to  specifications  as  best  adapted  to  special 
requirements  of  individual  customers. 

Crawford  Dynamic  Balancing  Machine 
The  Crawford  Tool  and  Manufacturing  Co.,  1617 

South  Crawford  Ave.,  Chicago,  111.,  has  just  placed 
on  the  market  the  dynamic  balancing  machine  shown 
in  the  illustration  which  is  suitable  for  use  on  flywheels, 
pulleys,  gearwheels,  turbine  rotors,  waterwheels,  con- 

necting-rods, propellers,  fans,  separator  disks,  clutch- 
assembly  parts,  induction  rotors,  pistons  and  other  such 

CRAWFORD    DYNAMIC    BALANCING    MACHINE 

Capacity,  work  from  4  to  36  in.  in  diameter  and  weighing'  up  to 
GOO  lb.  at  500  r.p.m.  ;  speed  of  macliine,  250  to  900  r.p.m.  ;  tight 
and  loose  pulleys,  4x3  in.,  1150  r.p.m.;  floor  space,  3  x  6  ft.  ; 
height  of  table,  44  in.  ;  diameter  of  table,  24  in.  ;  diameter  of 
base,  27  in. ;  horsepower  for  belt  drive,  3  ;  horsepower  for  dirept- 
lonnected  motor  drive,   J  ;  weight  of  bare  machine,   1175  lb. 

bodies  as  must  be  put  into  dynamic  balance.  Other 
bodies  can  be  balanced  with  the  use  of  special  fixtures. 
In  handling  any  of  the  above  bodies  they  need  not 
be  in  static  balance  before  being  operated  upon.  The 
machine  will   indicate  by   means   of  the  vibration  the 
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place  and  the  weight  of  the  counterweight  that  must 

be  added.  It  is  stated  that  the  accuracy  of  the  ma- 
chine is  well  within  i  oz.  and  that  the  sensibility  is 

such  that  the  machine  will  show  the  vibration  caused 

by  a  weight  of  }  oz.  placed  at  a  radius  of  5  in.  with 
the  machine  revolving  at  900  r.p.m. 

The  principle  of  the  machine  is  stated  to  be  such 
that  the  so-called  critical  speed  of  the  rotating  body 

does  not  affect  the  indications  of  the  machine.  The 

operation  is  said  to  be  very  simple,  there  being  little 

chance  for  the  operator  to  make  mistakes  in  the  indica- 
tion. The  actual  indication  of  the  unbalanced  body 

takes  15  to  25  sec,  and  the  time  required  to  place  the 

body  on  the  machine  and  remove  it  depends,  of  course, 
on  the  parts  and  facilities  provided.  The  machine  will 
handle  parts  from  4  to  36  in.  in  diameter  weighing 
up   to   500  lb.   at   500   r.p.m. 

Taylor  &  Fenn  Bore  Grinding  Machine 
One  of  the  latest  bore  grinding  machines  to  make 

its  appearance  on  the  market,  and  one  that  is  said  to 
have  a  number  of  features  that  are  not  incorporated 
in  other  machines,  is  shown  in  the  illustrations.  It  is 
the  product  of  the  Taylor  &  Fenn  Co.,  Hartford,  Conn. 

Fig.  1  is  a  front  view  of  the  machine,  while  Fig.  2 
shows  the  right  end.  The  machine  is  entirely  self- 
contained  and  may  be  driven  from  a  lineahaft,  or  an 
intermediate  jackshaft  may  be  used  if  desired.  It  will 
be  noticed  that  the  crossfeed  instead  of  being  placed 
under  the  wheel  head,  is  placed  under  the  work  head. 
This  wheel  head  remains  in  a  fixed  position  in  regard 
to  the  base  or  body  of  the  machine,  and  is  integral  with 
the  bridge  that  spans  the  table.  Both  the  cross  and 
longitudinal  movements  are  on  V-  and  flat-ways,  doing 
away  with  all  gibs.  It  i.s  believed  that  this  is  the  first 
time  this  construction  has  been  incorporated  in  an  in- 

ternal grinding  machine.  The  construction  of  the  V- 
and  flat-ways  for  the  longitudinal  movement  can  be  seen 
in  the  end  view  of  the  machine,  Fig.  2. 

Another  feature  which  is  said  to  be  of  great  conven- 
ience to  the  operator  is  the  placing  of  the  handwheel 

for  controlling  crossfeed.    This  can  be  seen  just  in  front 

MACHINE    SHOWING   THE    LOCATION    OF    GEAR 
ROXE.S  AND  OTHER  MBCHANI.SMS 

Capacity  of  machine,  holes  8  in.  long  and  8  in.  deep,  it  being 
possible,  iiowever,  to  grind  slightly  larger  holes  in  emerg<^nry ; 
diameter  of  inside  of  chuck  guards,  12  in.  ;  swing  of  machine 
without  chuck  g^Jard,  14  in.  ;  work  speeds,  four,  arranged  in 
geometrical  progression  ;  table  feeds,  three,  arranged  in  geometri- 

cal progression  ;  speeds  of  wheel  spindle,  two  for  each  size  of 
.spindle,  spindle  speed  furnished  ranging  from  6000  to  L'.'j.OOO r.p.m.;  width  of  main  driving  shaft  belt,  li  in.;  travel  of  auto- 

matic  crossfeed,    3    in. ;    floor   space,    42    in.    wide,    95    in.    long. 

of  the  work  head  in  Fig.  1  and  is  mounted  at  an  angle 
so  as  to  be  very  convenient  for  the  hand  of  the  operator 
when  he  is  leaning  over,  watching  the  work.  The  pawl 
lever  for  the  crossfeed  is  operated  at  both  ends  of  the 
longitudinal  stroke  and  receives  its  motion  through  the 
swinging  leaf  just  below  the  table.  This  swinging  leaf 
is  operated  by  the  trip  lever,  for  the  longitudinal  feed ; 
this  construction  making  it  possible  to  operate  the 
crossfeed  and  table  reverse  with  one  set  of  dogs,  these 
being  visible  on  the  front  of  the  table  to  which  they 
are  fastened  by  bolts  in  a  T-slot  running  along  the 
front  edge.  The  stroke  of  the  pawl  lever  for  the  cross- 
feed  is  controlled  by  means  of  an  adjustable  nut  and 
screw  mechanism  just  back  of  the  handwheel. 

Longitudinal  feeds  are  obtained  through  a  rack-and- 
pinion  mechanism  driven  from  the  gear  box  placed  on 
the  back  of  the  machine  as  shown  at  B  in  Fig.  3.  This 

gear  box  gives  three  feeds,  these  being  changed  or  con- 
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FIG.    1.      FRONT  VIEW  OP  TATIXJR  &  FENN  BORE    GRINDING  MACHINE  FIG.    2.      END  VIEW  OP  THE  MACHINE 
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drolled  by  the  short  lever  at  the  left  of  the  sector  at 
the  right  end  of  the  machine  in  Fig.  1.  It  will  be  no- 

ticed that  all  gear  boxes  are  mounted  on  the  outside  of 

the  machine,  this  method  being  used  in  order  to  over- 
come the  necessity  of  cutting  holes  through  the  base 

of  the  machine  in  order  to  allow  for  the  installation  of 

parts  on  the  inside.  This  method  of  construction  is 
claimed  to  make  the  machine  considerably  more  rigid 
than  where  the  gears  and  other  apparatus  are  located 
in  the  inside. 

The  work  spindle  is  started  or  stopped  by  means  of 
the  lever  seen  projecting  from  the  front  upper  part  of 
the  work  head  in  Fig.  1.  This  lever  operates  a  brake 
for  stopping  the  spindle  quickly  when  pushed  to  the 
limit  of  its  travel.  The  spindle  is  of  large  size  and  runs 
in  tapered  bronze  bushings  provided  with  means  for 

taking  up  wear.  The  oiling  is  by  means  of  sight-feed 
lubricators.  Another  feature  of  the  machine  is  that  all 

shaft  holes  coming  through  to  the  outside  of  the  ma- 
chine are  plugged,  in  order  to  prevent  dirt  getting  into 

the  bearings.  To  prevent  dirt  or  grit  from  getting  on 
the  ways,  the  table  is  cupped  down  over  the  bed  as  may 
be  seen  at  C  in  Fig.  2. 

As  previously  stated,  the  complete  wheel-spindle  unit 
is  carried  on  top  of  the  bridge,  which  is  ribbed  and  bolted 
to  the  bed  for  solidity.  The  spindle  is  belt-driven  from 
the  main  shaft  through  a  jackshaft  located  at  the  back 
of  the  head,  the  belt  being  of  the  endless  variety  in  or- 

der to  prevent  vibration  caused  by  lacing. 
The  speeds  of  the  work  spindle  are  four  in  number 

and  are  controlled  by  the  long  lever  on  the  right  of  the 
sector  located  at  the  front  right  corner  of  the  machine 

in  Fig.  1.  The  gears  for  these  changes  are  also  lo- 
cated in  the  gear  box  B  at  the  rear  of  the  machine  in 

Fig.  3.  All  gears  in  this  box  are  lubricated  by  a  bath 
of  oil.  The  reverse-gear  box  shown  at  D,  Fig.  3,  is  also 
oil-tight,  lubrication  being  by  means  of  an  oil  bath. 
A  notable  feature  of  the  machine  is  that  all  horizontal 
shafts  connecting  these  boxes  are  inclosed  in  tubing  to 
prevent  dirt  getting  into  the  bearings,  while  the  hole 
for  each  vertical  shaft  is  covered  by  a  sleeve  fastened 
to  the  shaft  and  projecting  down  over  a  piece  of  tubing 
set  in  the  top  of  the  lower  box.  Fig.  3  also  shows  how 
the  drum  providing  for  longitudinal  motion  of  the  work 
head  is  mounted  at  the  back  of  the  machine,  obviating 
the  use  of  a  countershaft  for  this  member.  It  will  also 
be  noticed  that  all  gear  boxes,  etc.,  are  placed  at  the 
back  and  in  this  position  do  not  interfere  with  the  op- 

erator while  at  work  at  the  front  of  the  machine. 

All  high-speed  shafts  turn  in  ball  bearings,  while  the 
slow-speed  bearings  are  of  bronze.  The  wheel  guard  is 
automatically  controlled  and  may  be  set  from  the  front 
of  the  machine.  The  large  handwheel  at  the  right  in 
Fig.  1  is  for  hand  movement  of  the  table,  but  this  is 
automatically  disengaged  when  power  feed  is  being 
used.  The  machine  shown  is  for  belt  drive,  but  a  motor- 
driven  machine  can  be  furnished  if  desired,  in  this  case 
the  main-drive  pulley  being  replaced  by  a  coupling  which 
connects  directly  to  the  motor  that  is  mounted  on  an 
auxiliary  base. 

The  water  pump  is  just  inside  of  the  ba.se  of  the  ma- 
chine at  E,  Fig.  2  and  is  of  the  centrifugal  type.  A 

novel  feature  is  the  top  of  the  table,  which  acts  as  a 
sediment  pan.  This  is  cast  with  a  number  of  baffle  walls 
and  the  water  or  cutting  lubricant  must  travel  twice 
the  length  of  the  table  before  returning  to  the  tank 
in  the  base  of  the  machine. 

Another  feature  that  might  be  mentioned  is  the 
method  of  fastening  the  gear  boxes  to  the  bed  of  the 
machine,  a  ledge  planed  on  the  bed  of  the  machine 
locating  the  boxes  in  a  vertical  direction,  while  a  pin 
placed  at  the  top  locates  in  a  horizontal  direction. 

Morris  Horizontal  Drilling  and 

Boring  Machine 
The  horizontal  drilling  and  boring  machine  shown  in 

the  illustration  has  just  been  placed  on  the  market  by 
the  Morris  Machine  and  Tool  Co.,  Cincinnati,  Ohio,  in 
answer  to  a  demand  for  a  machine  for  drilling,  boring, 

facing  and  tapping  operations.  The  bed  is  of  one-piece 
box  section,  ribbed  internally  and  runs  down  to  the 
floor.    The  column  is  also  a  box  section  and  is  bolted  to 

MORRIS    HORIZONTAL    DRILLING    AND    BORING    M.\CHINE 

Smallest  diameter  spindle,  1  IS  in. :  diameter  of  spindle  nose,  3}J 
in.:  taper  in  spindle  nose,  Moi-se  No.  .',  :  spindle  .traverse,  17i  in.; 
maximum  distance  between  spindle  and  outer  support,  48  in.  :  size 
of  table,  20  x  36  in.  :  longitudinal  feed  of  table.  31  in.  ;  orossfe;<l 
of  table,  283  in.  :  height  from  table  to  floor,  31  in.  ;  feeds,  six,  0.006, 
0.009,  0.012,  0.017,  0.022,  and  0.030  in.  per  spindle  revolution: 
spindle  speeds,  18  through  speed  box,  15  on  pulley,  20  to  350 
r.p  m.  ;  driving  pulley  on  speed  box  14  x  33  In.,  400  r.p.m. ;  size 
and  speed  of  motor  5   hp.,  1200   r.p.m.,   net  weight,  6500   lb. 

the  base.  The  bed  moves  on  ways  arranged  with  taper 
gibs,  adjustable  for  wear,  and  is  counterbalanced,  the 
handwheel  at  the  top  of  the  column  serving  to  raise 
or  lower  the  head.  A  steel  scale  graduated  in  six- 

teenths of  an  inch  is  set  into  the  column,  and  this  in 

connection  with  the  mi'crometer  column  on  the  head  ele- 
vating screw  enables  readings  in  thousandths  to  be 

obtained  for  the  full  travel  of  the  head. 

The  spindle  is  of  forged  high-carbon  steel  ground 
to  size,  the  thrust  being  carried  on  ball  bearings.  The 
sleeve  is  graduated  and  provided  with  a  direct-reading 
depth  gage.  The  spindle  drive  gears  are  helical,  this 
construction  giving  smoothness  of  action  and  the  elimi- 

nation of  chatter.  The  back  gears  are  of  3i  per  cent, 
nickel  steel,  heat-treated  and  hardened,  and  are  fully 
inclosed  and  mounted  as  a  unit  on  the  back  of  the 
head.  The  speed  box  is  mounted  on  the  bed  with  the 
gears  fully  inclosed  and  running  in  light  grease.  Six 
speeds  are  provided  controlled  by  two  vertical  levers 
on  the  front  of  the  bed  below  the  column.  The  lever 
at  the  left  controls  the  double  friction  clutch  and  pulley 
shaft,  and  the  other  lever  the  three  sliding  gears.  The 
feed  box  is  also  a  unit  mounted  on  the  head,  the  gears 
being  inclosed  and  running  in  oil.  Six  speeds  are  pro- 

vided that  can  be  automatically  tripped  at  any  depth 
within  the  traverse  of  the  spindle. 
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The  bearings  throughout  are  of  bronze  arranged 

with  oil  chambers,  the  oil  being  drawn  into  the  bearings 

by  felt  wipers.  The  machine  shown  is  for  belt  drive, 
but  motor  drive  can  be  furnished  if  desired.  In  this 

case  a  three-to-one  variable-speed  motor  is  connected  to 

the  lower  shaft  by  one  pair  of  gears  or  a  constant-speed 
motor  used  in  connection  with  the  speed  box. 

Gale-Sawyer  Self-Tightening  Inserted- 
Tooth  Milling  Cutters 

A  line  of  self-tightening  inserted-tooth  milling  cut- 
ters, similar  to  the  ones  shown  in  the  illustration,  has 

just  been  placed  on  the  market  by  the  Gale-Sawyer 
Co.,  36  Oliver  St.,  Boston,  Mass.     The  features  claimed 

FIG.   1 GALE-SAWYER    INSERTED-TOOTH    MILLING 
CUTTER 

for  the  new  line  of  cutters  are  that  the  pins  and  other 
small  parts  generally  used  in  fastening  the  teeth  in 
place  are  done  away  with ;  the  method  of  holding  the 
blades  makes  it  impossible  for  them  to  become  loose 
or  change  position  while  the  cutter  is  in  operation; 
the  harder  the  cutter  is  driven  the  tighter  the  blades 
will  be  held,  and  that  it  is  impossible  for  the  cutter 
to  become  frozen  on  the  arbor  or  shank  due  to  ex- 

cessively heavy  work. 
The  body  is  made  in  two  sections.  These  two  sections 

are  slightly  separated  and  the  slots  for  the  cutters  or 
teeth  are  milled  for  the  insertion  of  the  blades,  the 
alternate  slots  being  at  angles  of  7  and  15  deg.  with 
the  center  line.  Fig.  1  shows  an  exterior  view  of  the 
cutter  while  Fig.  2  shows  a  cross-section.  After  the 
slots  have  been  milled  and  the  blades  put  in  place,  the 
cutter  is  screwed  onto  the  spindle  or  adapter,  this 
operation  serving  to  press  the  sides  together,  and  to 
clamp  the  blades  securely  on  account  of  the  differing 
angle  of  alternate  teeth.  It  will  be  noticed  that  about 
midway  between  the  spindle  and  the  outside  edge  are 
screws,  four  in  number,  these  serving  to  loosen  the  cutter 
when  removing  from  the  spindle  or  adapter.  By  turn- 

ing the  four  relieving  screws  to  the  right  about  one- 
quarter   of   a  turn   the   shank  or   adapter    is   released 

and  can  be  easily  removed.  To  remove  one  or  all  of  the 
blades,  the  relieving  screws  A  are  tightened  by  turning 
to  the  right  about  one-quarter  of  a  turn.  The  shank  or 
adapter  B  will  then  turn  out  easily  and  should  be 
backed  out  four  turns.  The  relieving  screws  A  are 
then  turned  to  the  left  until  they  strike  the  bottom 

of  the  hole  C,  after  which  the  further  motion  of  one- 
quarter  of  a  turn  will  release  the  blades,  the  exact 
point  at  which  these  will  slide  easily  corresponding 
to  the  position  of  the  two  sections  when  the  slots  were 
originally   milled. 

It  should  be  stated  that  the  bottom  of  the  tooth  is 
made  wider  than  the  top,  this  construction  preventing 

FIG.  2.     A  CROSS-SECTION  OF  THE  BODY  OF  THE  CUTTER 
SHOWING   the:    METHOD    OF   FA.STENING   AND 

RELEASING    THE    BLADES 

the  tooth  moving  out  in  a  radial  direction.  The  con- 
struction of  the  cutter  lends  itself  readily  to  all  methods 

of  fastening  on  the  nose  of  the  spindle  on  any  milling 
machine,  as  any  type  of  adapter  can  be  readily  made 
to  suit  conditions.  The  company  is  prepared  to  furnish 
adapters  of  any  type  as  required  to  suit  the  machines 
on  which  the  cutters  are  to  be  used. 

"Master"  Portable  Air  Outfit 

The  illustration  shows  the  "Master"  portable  com- 
pressed-air outfit  on  which  a  number  of  changes  have 

recently  been  made  by  its  manufacturers,  the  Hartford 
Machine  Screw  Co.,  Hartford,  Conn.  The  outfit  is  said 
to  be  very  useful  in  cleaning  machine  parts  and  can  be 
readily  transported  from  place  to  place  about  the  shop 
and  connected  to  any  regular  electric-light  socket.  A 
new  motor  is  now  being  fitted.     The  pump   is  a  two- 

"MASTER"   PORTABLE  AIR  OUTFIT 
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cylinder  machine,  a  small  expansion  chamber  being 
used  instead  of  a  regular  tank.  The  bore  of  the  pump 
is  II  in.,  the  stroke  2  in.  and  the  motor  is  of  i  hp. 
The  outfit  shown  is  mounted  on  a  metal  truck  with 

three  wheels,  but  a  stationary  outfit  is  also  manu- 
factured. 

American  Parallel-Grip  Master-Hinge 
Collet  Chuck 

The  illustration  shows  a  new  type  of  collet  chuck 
being  manufactured  by  the  American  Pneumatic  Chuck 
Co.,  Chicago,  111.,  and  marketed  by  Neidow  &  Payson 
Co.,  9  South  Clinton  St.,  Chicago,  111.  The  important 
departure  from  the  usual  type  of  collet  chuck  is  that 

PARALLEL-GRIP   MASTER-HINGE   COLLET    CHUCK 

with  the  parallel  grip  the  work  is  held  with  the  same 
pressure  the  full  length  of  the  gripping  surface,  ir- 

respective of  any  variation  up  to  i  in.  in  size  or  taper. 
The  device  is  made  with  an  open  rear  end  for  bar 
work.  The  pull  of  the  draw  rod  is  directly  on  the  jaws, 
the  hinge  pins  not  being  subject  to  stress,  causing  the 
pin  holes  to  become  elongated  or  the  jaws  to  lose 
alignment.  A  long  slow  taper  bearing  on  the  front 
end  of  the  jaws  is  provided  to  insure  a  powerful  grip 
and  long  wear,  but  the  gripping  power  may  be  adjusted 
so  that  thin  walls  will  not  be  crushed.  All  parts  subject 
to  wear  are  hardened  and  ground  and  the  regular 
equipment  includes  master  jaws  with  open  rear  end. 
False  jaws  either  blank  or  shaped  to  the  work,  and 
?.n  adjustable  stop,  can  be  furnished  as  extras.  The 
chuck  can  also  be  made  with  two  or  four  jaws  instead 
of  three  if  desired.  It  is  regularly  made  in  2-,  3-, 
4-  and  6-in.  sizes  with  outside  diameters  of  4S,  5?, 
61  and  9  in.  respectively,  and  lengths  of  4,  4i,  5i 
and  6i  in.  respectively. 

Beaman  &  Smith  Slot-Milling  Machine 
This  machine  was  designed  for  milling  internal 

grooves  in  gun  carriages,  but  can  be  readily  adapted  for 
slotting  any  hole  over  7  in.  in  diameter  within  practical 
limits.  The  bed  is  of  the  box  type  and  carries  in- 

dividual motors  for  the  cutter  and  feed,  as  well  as  the 
milling-bar  supports  and  a  revolving  table  for  cutting 
two  slots  with  one  set-up  of 
the  work.  Fast  forward  and 
reverse  motion  are  provided 
for  the  milling  bar.  The  cut- 

ter is  carried  on  a  vertical 
spindle  in  a  steel  bar  and  is 
driven  through  reduction 
gearing  by  a  variable-speed 
motor,  allowing  the  spindle 
speed  to  be  adjusted  to  meet 
requirements.  The  spindle  is 
mounted    on    New    Departure 

double-  and  single-row  ball  bearings  at  the  head  and 
tail  end  respectively.  The  bar  is  ground  to  a  sliding 
fit  in  the  support  brackets,  and  the  end  which  carries 
the  cutter  is  clamped  securely  in  a  bearing  on  the 
saddle  after  being  located  by  a  dowel  pin  in  the  bear- 

ing. Adjusting  .screws  in  the  bottom  of  this  bearing 
work  against  the  pin  in  the  bar,  which  turns  suf- 

ficiently to  allow  accurate  alignment  of  the  cutter,  this 
device  locating  the  dowel  hole  in  successive  bars  when 
it  is  desired  to  take  more  than  one  cut  in  the  same  slot. 

The  dowel  pin  has  a  threaded  end  to  allow  its  quick 
removal,  and  when  once  the  dowel  hole  is  located  the 
cutter  bar  can  be  quickly  set. 

The  spindle-drive  shaft  in  the  bar  is  connected  to 
the  main  drive  shaft  by  a  coupling  located  immediately 
behind  the  clamp  bearing  on  the  saddle,  this  construc- 

tion allowing  for  the  rapid  changing  of  cutter  bars. 
The  saddle  carries  the  cutter-bar  motor  and  reduction 
gearing  and  travels  on  flat-ways  on  a  slide  attached 
to  the  bed.  The  bearing  surface  is  more  than  three 
times  as  long  as  it  is  wide,  to  insure  accuracy  of  align- 

ment, and  wear  is  taken  up  by  a  gib.  The  feed  nut 
attached  to  the  bottom  of  the  saddle  is  of  bronze. 

The  feed  and  rapid  traverse  are  by  means  of  a  motor 
carried  at  the  front  of  the  machine,  the  rapid  traverse 
being  operated  by  friction  clutches  controlled  by  a 
lever  at  the  front.  Close  beside  this  lever  is  the  feed 
handwheel,  power  being  applied  to  the  feed  screw  by 
a  clutch  in  this  wheel.  With  the  clutch  out,  hand  feed 
or  rapid  traverse  in  either  direction  are  available,  and 
with  the  clutch  in,  power  feed  in  one  direction  only  is 
available.  Two  changes  of  feed  are  secured  through 
change  gears  and  a  large  variety  through  the  variable- 
speed  motor,  ranging  from  *  in.  to  44  in.  per  minute, 
the  rapid  traverse  giving  from  4  ft.  to  12  ft.  per  minute. 

The  revolving  table  carries  the  work  and  is  operated 
by  hand.  It  is  attached  to  the  bed  and  set  so  that  the 
top  is  the  proper  distance  from  the  cutter.  The  function 
of  the  table  is  to  turn  the  work  around  in  order  to 

slot  the  opposite  side  without  changing  the  set-up. 
The  table  is  carried  on  ball  bearings,  when  in  motion, 
but  when  in  working  position  it  is  clamped  flat  upon 
a  large  bearing.  A  taper  latch  serves  to  locate  it 
accurately.  The  Beaman  C.  Smith  Co.,  Providence,  R.  I., 
is  the  manufacturer. 

Porter-Cable  Differential-Cross 
Centering  Machine 

The  machine  shown  in  the  illustration  is  shown 
centering  the  arm  of  a  differential  cross.  This  machine 
bores  and  reams  the  center  holes  through  the  hubs  and 
faces  the  ends,  and  is  the  product  of  the  Portor-Cable 
Machine  Co.,  Syracuse,  N.  Y.  The  work  is  clamped  to 
the  indexing  turret  by  means  of  an  arbor  through  the 
hub  and  the  indexing  mechanism   is  arranged  to  turn 

BEAMAN    &    .SMITH    .SLOT-MILLING    MACHINE 
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the  cross  90  deg.  after  each  operation.  The  centering 
tool  is  a  regular  combination  drill  and  countersink. 
The  indexing  and  feed  of  the  tool  are  automatic  and 
a  circulating  pump  provides  lubricant.  The  capacity  of 
the  machine  is  said  to  be  approximately  90  crosses  per 
hour. 

The  tool  blocks  are  of  heavy  design,  arranged  so  that 
the  tool  will  be  held  in  a  perpendicular  position  at  all 
times.  The  construction  of  the  side  heads  is  massive, 
as  is  also  that  of  the  saddles,  which  have  extra  supports 
on  the  inside  of  the  housings.  These  saddle  supports 
are  angle  plates  bolted  to  the  inside  of  the  housing, 
and  not  only  furnish  a  bearing  but  carry  an  inside 
clamp  for  the  saddle.  In  designing  the  side  head,  the 
harp  was  dispensed  with  and  the  slide  given  a  square- 
gibbed  bearing  directly  in  the  saddle,  this  construction 
decreasing  the  number  of  parts  and  increasing  the 
strength  and  rigidity  of  the  head.  The  heads  are 
counterbalanced  by  a  self-contained  system  of  weights. 

Vertical  and  horizontal  power  feeds  are  supplied  to 
each  head  from  the  same  friction  that  operates  the 
rail  heads.  All  gearing  and  racks  are  of  steel,  the 

driving  gears  being  of  chrome-nickel  steel,  and  the  high- 
speed bearings  of  bronze.  The  machine  has  been 

arranged  for  motor  drive  from  the  top  of  the  housing, 
but  any  type  of  drive  desired  may  be  obtained. 

Lufkin  Mechanic's  Steel  Reference 
Table  and  Scale 

The  Lufkin  Rule  Co.,  Saginaw,  Mich.,  has  just  placed 

on  the  market  a  mechanic's  steel  reference  table  and 
scale,  the  two  sides  of  which  are  shown   in  the  illus- 

LUFKIN  STEEL  REFERENCE  TABLE  AND  SCALE.   SHOW- 
ING  THE  MARKI.VGS  ON  BOTH   SIDES 

Cincinnati  30-Inch  Special  Forge 
Planing  Machine 

The  Cincinnati  Planer  Co.,  Cincinnati,  Ohio,  has  just 
brought  out  the  special  new  planing  machine  shown  in 

the  illustration,  which  is  known  as  the  company's  special 
forge  planer.  It  is  a  30-in.  machine  and  is  said  to 
have  been  designed  throughout  for  extra-heavy  duty, 
special  care  having  been  taken  in  the  design  of  the 
side  heads.  The  bed  is  heavy,  of  box  section,  and 
strengthened    where    the    gearing    and    uprights    are 

mounted.  Oil  reservoirs  are  cast  in  the  girths  at  each  trations.  This  is  known  as  the  company's  No.  97*  rule, 
end  of  the  bed,  and  catch  the  oil  used  and  hold  it  As  may  be  seen,  the  device  carries  on  one  side  tables 
until  drawn  off  through  the  plug  in  the  end  of  the  bed.  of  tap  and  drill  sizes,  U.  S.  Standard,  including  frac- 
The  table  is  also  of  the  box  type, 
heavy  and  deep,  the  bottom  being  en- 

tirely closed  so  that  no  chips  can  go 
through  the  table.  Ribs  tie  the  top 
and  bottom  together  at  short  intervals 
to  prevent  springing,  either  when 
clamping  the  work  or  when  the  table 
is  at  the  limit  of  its  travel.  The  table 
is  also  gibbed  to  the  bed  to  prevent 
any  tendency  to  rise  as  the  tools  enter 
a  heavy  cut. 

The  housings  are  of  box  type  and 
are  keyed,  bolted,  and  pinned  to  the 
bed,  and  tied  together  at  the  top  by  a 
heavy  arch.  The  side  heads  can  be 
run  down  completely  out  of  the  way 
of  the  rail,  which  has  a  box  brace  on 
the  back  to  give  additional  stiffness. 
Two  heads  are  provided,  right  and 
left  hand,  so  that  they  can  be  run 
close  together.  The  slides  have  a  full 
bearing  on  the  harp  at  all  times  and 
the  heads  are  equipped  throughout 
with   taper   pins   to    compensate   for 
wear. 

CINCINNATI   HEAVY-DUTY    SPECIAL     FORGE     PLANING     MACHINE 
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tional  as  well  as  numbered  sizes;  also  S.  A.  E.  and 

Briggs  pipe  standard,  and  a  6-in.  scale  graduated  in 
32nds  of  an  inch.  The  other  side  carries  a  6-in.  scale 
graduated  in  64ths  of  an  inch,  with  the  improved  fea- 

ture of  readable  graduations,  and  a  table  of  common 
fractions  and  their  decimal  equivalents.  The  device  is 
in  the  form  of  a  semi-flexible  6-in.  steel  rule,  li  in. 
wide,  and  has  legible  figures  throughout.  It  is  con- 

venient to  be  carried  in  the  pocket  and  also  has  a 
hole  at  one  end  so  that  it  may  be  hung  up. 

High-Speed  Riveting  Hammer 
The  High  Speed  Hammer  Co.,  Inc.,  Rochester,  N.  Y., 

has  just  placed  on  the  market  the  new  riveting  hammer 
shown  in  the  illustration  which  will  produce  full  round 
heads  cold  from  s  to  5  in.  and  oval  heads  of  from 
i  to  li  in.  The  machine  is  said  to  be  sufficiently  heavy 
to  stand  up  under  the  constant  vibration  required, 
the  bronze  vibrator,  which  is  the  connecting  link 
between  the  hickory  helve  and  rubber  cushions,  con- 

HIGH-SPEEI)  RIVKTING  HAMMER 

Capacity,    round    heads,    i   to    3    in.    in    diameter,    oval    heads.    ! 

to   li  in.;  height.   6  ft.;  length  of  hickory  helve.  2  ft.   8  in.;  hori- 
zontal gap,    16   in.  ;  vertical  gap,   16   in.  ;  dimensions  of  base. X   3   ft.    8   in. 

2  ft. 

.stituting  the  member  through  which  all  shock  is  trans- 
mitted to  the  helve  where  it  is  ab.sorbed.  This  vibrator 

is  of  solid  bronze  and  weighs  40  lb.  The  eccentric 
and  rear  main  shaft  are  made  from  one  solid  piece  of 

special  steel  ground  to  size  and  mounted  on  ball-thrust 
bearings.  The  bearing  between  the  eccentric  and 

eccentric  strap  is  of  the  Hyatt  roller  type.  The  ̂ nvil 
block  is  provided  with  rack  and  pinion  and  gear  for 
easy  adjustment.  The  peen  is  revolved  by  a  worm 

and  worm  gear,  this  feature  being  incorporated  to  pro- 
duce a  finish  on  the  rivet  heads. 

The  Electric  Drive  of  the  Battleship 

-  "New  Mexico" 
The  successful  application  to  the  driving  system  of 

the  battleship  "New  Mexico"  of  the  results  of  experi- 

ments with  electric  motors  on  the  collier  "Jupiter"  is 
cause  for  congratulation  of  the  Navy  Department  and 

its  engineers  and  of  the  General  Electric  Co.,  who  built 
the  units. 

For  some  years  small  boats  have  been  driven  by 
direct-current  electric  motors.  For  larger  craft  the 
installation  of  induction  motors  receiving  current  from 

high-speed  turbine-generators  where  maximum  efficiency 
could  be  combined  with  minimum  weight  has  seemed 

very  attractive  to  engineers.  The  ease  of  operation  and 

improved  maneuvering  qualities  of  the  "Jupiter"  when 
so  equipped  were  so  marked  that  the  decision  was  made 
to  obtain  the  same  advantages  for  our  largest  fighters. 
The  requirements  for  the  application  of  the  system  to 
the  "New  Mexico,"  a  32,000-ton  ship,  were  for  highest 
economy  both  at  high  speed  and  full  power  at  21  knots, 
and  at  medium  speed  of  15  knots  where  the  maximum 
cruising  radius  without  refueling  is  of  the  greatest  im- 

portance. To  meet  these  conditions  a  changeable-pole 
motor  was  mounted  on  each  of  the  four  shafts,  all  four 
motors  taking  power  from  two  generators  when  at  full 

speed  and  from  one  when  cruising.  ■t^' 
New  Type  of  Winding 

As  the  motors  and  generators  were  to  be  designed 
especially  for  this  job  and  were  to  work  together,  it 
was  feasible  to  devise  a  new  type  of  winding,  the  coils 

of  which  were  so  grouped  that  a  change  in  the  con- 
nection at  the  motor  terminals  would  give  a  balanced 

quarter-phase  distribution  for  either  24  or  36  poles. 
At  speeds  from  8  to  15  knots  the  four  motors  are 
operated  on  the  36-pole  connection  from  one  generator 
with  its  winding  connected  in  parallel,  the  switching 
being  arranged  so  that  either  generator  can  be  used. 
At  speeds  from  15  to  17  knots  the  motors  are  thrown 
over  to  the  24-pole  connection,  still  on  one  generator. 
Above  a  speed  of  17  knots  two  generators  are  used, 
connected  in  two  squares.  For  reversing,  the  36-pole 
connection  is  used.  At  a  speed  of  21.5  knots  the  screw 
is  brought  to  full-speed  astern  in  20  seconds.  The 
speed  variation  is  obtained  by  steam  control  on  the 
turbine. 

Elaborate  safety  devices  and  interlocking  switches  are 

provided  to  prevent  accident,  and  adequate  arrange- 
ments for  cooling  the  motors  and  generators  have  been 

made. 
The  electrical  units  are  very  similar  to  land  machines 

of  the  same  capacity  except  that,  owing  to  the  different 
operating  conditions,  it  has  been  possible  to  reduce  the 
weights  considerably  by  substituting  steel  for  cast  iron 
in  some  places  and  by  modifying  the  design. 

The  trials  of  the  "New  Mexico"  were  attentively 
watched  by  the  naval  experts  and  the  designing  engi- 

neers who  were  invited  to  be  present  and  all  were  im- 
pressed by  the  manner  in  which  the  various  parts  stood 

up  to  the  tests  and  exceeded  the  requirements.  The 
accompanying  table  gives  an  idea  of  the  relations  exist- 

ing between  the  calculated  and  the  actual  performance. 

Speed  in 

Knots 
Eetimated 

Horsepower 
Actual 

Horsepower 

Estimated 

r.p.m. 

Actum 

T.p'm. 

10 

15 

19 

21 

2.550 
8,350 
18,650 

26,300 

3,200 
10.350 24,350 

32,480 

75  0 

112  0 144  5 

161.0 

78.4 
115.6 t49.2 

166  ; 
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Special  Board  for  War 
Contract  Claims 

Established    by    the    War    Department 
and  Known  as  Board  of  Contract 

Adjustment   for    Hearing 

Appeals 

The  War  Department  authorizes  the 

following  statement  from  the  War  De- 
partment Claims  Board,  of  which  Hon. 

Benedict  Crowell,  Acting  Secretary  of 
War  and  Director  of  Muni- 

tions, is  the  president: 
The  attention  of  the  War 

Department  has  been  directed 
to  the  fact  that  several  pri- 

vately owned  organizations 
or  agencies  have  been  created 
for  the  purpose  of  preparing 
or  presenting  to  the  War  De- 

partment for  adjustment, 
payment  or  discharge,  con- 

tractors' claims  arising  out 
of  the  suspension  or  termina- 

tion of  contracts. 

While  the  War  Depart- 
ment, of  course,  can  have  no 

objection  whatever  to  con- 
tractors availing  themselves 

of  any  facilities  for  the  pre- 
sentation of  claims  which 

may  seem  desirable  to  them, 
it  is  important  that  it  be 
clearly  understood  that  the 
organizations  and  agencies 
referred  to  above  are  of  a 
purely  private  character  and 
have  absolutely  no  official 
connection  with  the  War  De- 
partment. 
There  has  been  set  up 

within  the  War  Department 
a  comprehensive  organization 
for  the  consideration  and  dis- 

posal of  all  claims  arising  un- 
der contractual  relations,  im- 

plied or  expressed,  with  the 
War  Department. 
There  has  also  been  set  up  a  special 

board  known  as  the  Board  of  Contract 
Adjustment  for  the  purpose  of  hearing 
appeals  on  petition  of  the  contractors 
from  any  decisions  made  by  the  bureau 
boards.  Any  contractor,  who,  after  due 
negotiation  with  the  settlement  board 
of  any  supply  bureau,  feels  that  the 
award  of  settlement  offered  to  him  is  not 
just  has  the  right  to  file  a  petition  on 
appeal  with  the  Board  of  Contract  Ad- 

justment, which  will  then  review  the 
case,  making  settlement  direct  or  re- 

turning it  to  the  bureau  board  with  di- 
rections as  to  basis  of  settlement.  The 

contractors,  submitting  their  claims 
to  the  Board  of  Contract  Adjustment, 
are  not  required,  in  any  degree,  to  waive 
their  right  of  appeal  to  the  Court  of 
Claims  in  the  event  they  are  unwilling 
to  accept  the  decTsion  of  the  Board. 

It  is  therefore  believed  that  every 
facility  has  been  afforded  contractors 
for  the  prompt  and  efficient  determina- 

tion of  their  rights  as  claimants.  Every 
claim,  whether  under  express  or  im- 

plied contract,  will  receive  careful  and 
full  consideration  while  settlements  in 
every  instance  will  be  made  as  promptly 
as  possible. 

The  War  Department,  at  all  times, 
will  give  claimants  full  information 
concerning  the  presentation  and  hand- 

ling of  claims  and  no  one  should 
feel  that  any  information  at  the  dis- 

posal of  the  War  Department  may  be 
more  readily  obtained  through  the  in- 

tervention of  a  privately  owned  organ- 
ization or  agency. 

Claimants  may  apply  either  person- 
ally or  in  writing  to  Maj.  Erskine  Bains, 

Recorder  of  the  War  Department 
Claims  Board,  Room  2402,  Munitions 
Building,  Washington,  D.  C,  for  any 
information  concerning  filing  of  claims 
against  the  War  Department  and  this 
information  will  be  given  promptly  and 
in  as  full  detail  as  possible. 

The  War  Department  desires  espe- 
cially to  point  out  that  claims  presented 

direct  by  contractors  will  receive  the 
same  attention  as  those  presented 
through  a  claims  organization  or 
agency. 

Colonel  Hayden  Eames  Delivered 
the  Goods 

Col.  Hayden  Eames  who  has  traveled 
all  over  the  world  may  be  said  to 
inherit  his  taste  for  travel.  He  was 
born  in  Shanghai,  China,  his  parents 
having  gone  there  from  the  State  of 
Maine,  U.  S.  A.  He  came  to  this  coun- 

try when  he  was  about  eight  years  old. 
At  the  age  of  14,  he  entered  the  U.  3. 
Naval  School,  graduating  in  1882. 

After  having  served  in  the 
naval  service  on  this  coast,  in. 
Northern  Europe,  the  Medi- 

terranean, the  West  Indies, 
South  America  and  West  Af- 

rica, Colonel  Eames  resigned 
on  Mar.  14,  1894. 

Since  his  resignation  he 
has  been  either  in  charge  of, 
or  financially  interested  in, 
industrial  and  mercantile  en- 

terprises of  various  kinds. 

Upon  his  return  in  the  sum- 
mer of  1917,  from  a  business 

sojourn  in  Russia,  he  imme- 
diately volunteered  his  serv- 

ices to  the  Navy  Department, 

but  on  account  of  his  experi- 
ence in  small  arms,  machine 

guns  and  ammunition  pro- 
duction for  the  Navy,  he  was 

sent  for  to  take  charge  of 
production  for  this  class  of 
articles  for  the  Army  Ord- 

nance Department.  How  ably 
Colonel  Eames  succeeded  in 

handling  this  task  is  evi- 
denced by  the  remarkable 

achievement  of  the  small- 
arms  section  in  the  matter 

of  production,  for  which  he 
was  very  largely  responsible. 
Everybody  is  familiar  with 
the  rifle  situation  as  it  was 
when  we  entered  the  war. 

Apparently  there  was  no 
hope  for  an  adequate  pro- 

duction of  rifles.  Yet  in  spite  of  this 
alarming  outlook  every  soldier  of  the 
A.  E.  F.  has  been  adequately  armed 
with  small  arms  and  the  accomplish- 

ment of  the  Small  Arms  Section  in  so 

doing  represents  one  of  the  most  credit- 
able pieces  of  work  of  the   Ordnance 

Department. *     *     ♦ 

Clubs  Hold  Joint  Meeting 

The  Machinery  Club  and  the  Rotary 
Club  of  Chicago  held  a  joint  meeting 
in  the  club  rooms  of  the  Machinery 
Club  on  Thursday  evening,  Apr.  10. 
The  meeting  was  held  with  the  view 
of  increasing  the  acquaintance  of  the 
members  of  these  two  large  business 
men's  clubs.  A  dinner  was  served  in 
the  dining  room  of  the  Machinery  Club 
and  a  program  of  home  talent  from 
both  clubs  furnished  the  entertainment. 
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I 

Joint  Convention  of  Two  Drop 
Forge  Associations 

The  American  Drop  Forge  Associa- 
tion will  hold  its  sixth  annual  conven- 
tion jointly  with  the  Drop  Forge  Supply 

Association,  June  12,  13  and  14,  at 
Pittsburgh.  The  convention  headquar- 

ters will  be  the  William  Penn  Hotel. 
The  following  are  the  officers  of  the 

American  Drop  Forge  Association: 
President,  E.  J.  Frost,  Frost  Gear  and 
Forge  Co.,  Jackson,  Mich.;  vice  presi- 

dent, J.  F.  Connelly,  Champion  Ma- 
chine and  Forging  Co.,  Cleveland; 

secretary,  A.  W.  Peterson,  Americam 
Drop  Forger,  Pittsburgh;  treasurer, E.  B.  Home,  Packard  Motor  Car  Co Detroit. 

The  officers  of  the  Drop  Forge  Sup- 
ply Association  are  as  follows-  Presi- 

dent, H.  N.  Talyor,  N.  &  G.  Taylor  Co., Philadelphia;  vice  president,  Charles 
Harmon,  Jr.,  National  Machinery  Co., 
Tiffin,  Ohio;  secretary-treasurer,  A.  l' Wurster,  Sizer  Forge  Co.,  Bourse Building,  Philadelphia. 

The    local    entertainment    committee 
IS  as  follows:    For  the  American  Drop 
Forge    Association,    A.    W.    Peterson, 
American     Drop     Forger,     Pittsburgh, 
and  T.  W.  Siemon,  Union  Switch  and 
Signal    Co.,    Swissvale,    Penn.;    for   the 
Drop  Forge  Supply  Association,  Floyd Rose,  Heppenstall  Forge  and  Knife  Co 
Pittsburgh,  and  Charles  E.  Hill,  Cru- 

cible Steel  Co.  of  America,  Pittsburgh. 
Technical    papers    on    the    following subjects   will    be    read    and   discussed: 

Electric    Welding   as    Applied    to   the 
Forging    Industry";    "Testing    of    Ma- 

terials"; "Powdered-Coal  Developments 
in  the  Forging  Field";  "Sand  Blasting 
versus  Pickling";  "Heat-Treating  Prob- 

lems   That    Originate    in    the    Forge 
Shops";    "Forge-Shop    Profits";    "The Die  Factor  in  Selling  Forgings";  "The 
Low-Pressure     Exhaust     Steam'   Tur- 

bine," and  "The  Bonus   System  in  the Entire  Forge  Shop." *  *  * 

Enlistments  for  the  Air  Service 
The  Air  Service  of  the  Army,  as  re- 

organized by  Maj.-Gen.  Charles  T. 
Mencher,  has  been  given  authority  by the  General  Staff  to  include  enlisted 
men  up  to  about  15,000.  Under  the 
terms  of  the  draft  act,  the  men  who 
are  now  in  the  Air  Service,  will  be  dis- 

charged, and  if  flying  is  to  persist  as  a major  branch  of  the  army,  some  of 
these  men  must  reenlist,  or  others  must 
be  attracted  to  fill  their  places.  To  this 
end  the  Air  Service  has  begun  a  nation- 

wide recruiting  campaign,  the  work  in 
the    Eastern    Department    being    under 

in!  ̂""^I'o"   °*   ̂^•i'"'  J-    McClintock, 104  Broad  St.,  New  York  City. 
"At  the  present  time,"  says  an  Air Service  statement,  "enlisted  men  con- 

stituting  the   Air   Service    Forces   are 

men  who  have  been  in  for  the  period of  the  war  and  most  of  them  are  ex- 
tremely desirous  of  severing  their  con- 

nection with  the  Army.  It  is  thought that  from  among  this  number  who  de- 
sire to  get  out  of  the  service,  if  the 

proper  inducements  the  Air  Service 
IS  able  to  give,  were  presented  to  them in  the  right  light,  they  could  be induced  to  stay  in  for  a  period  of  one 

year." 

It  is  possible  at  this  time  for  these 

S];n"  *.1  f^-  ̂^^}?  discharge,  receive  the ?bO,  that  IS  allowed  each  discharged man,  reenlist  in  the  Air  Service  for  one 
year  then  be  given  one  month's  fur- 

lough, and  in  most  cases  it  will  be  per- 
fectly possible  for  that  man  to  retain the  non-commissioned  grade  that  he has  attained,  and  upon  this  reenlist- ment,  m  addition  to  the  $60  allowed each  discharged  man,  be  allowed  five 

cents  per  mile  to  his  home.  Inasmuch 
as  he  can  obtain  a  one-cent-a-mile  rate when  going  on  a  furlough  and  return 
to  his  proper  station,  he  can  save  from this  amount  a  certain  nominal  sum 

There  is  not  any  particular  advantage 
for  enlisted  men  who  have  not  had  pre- vious experience,  to  enlist  for  one  year 
because  the  Air  Service  cannot  guaran- tee teaching  them  any  trade.  However 
for  men  who  have  had  service  in  the 
army,  it  is  believed  that  there  is  a decided  advantage  for  the  period  of  one year  enlistment. 
The  Air  Service  enlisted  personnel  is 

composed  of  the  following  skilled  work- 
ers: Chauffeurs,  auto  mechanicians, auto-engme  repair  men,  carpenters, radio  operators,  electricians,  instrument repair  men,  coppersmiths,  armorers 

(machine-gun  repair  men),  sailmakers, photographers,  machinists,  blacksmiths 
motorcycle  repair  men,  stenographers cabinet  makers,  draftsmen  (mechan- 

ical), magneto  repair  men,  metal  work- 
ers, automobile  engine  testers,  rope  rig- 

gers (cordage  workers),  propeller makere  (airplane),  riggers  (airplane assemblers),  telephone  linemen,  tool- makers,  vulcanizers,  welders,  telephone operators,  motorcyclists,  plumbers, painters,  tailors,  gas  works  employees, molders,  patternmakers,  telephone  ad- 
justers, truck  masters,  propeller  testers 

(airplane),  boat  builders,  saddlers,  and stock-keepers   (experts). 

The  National  Metal  Trades Association 
The  Committee  on  Industrial  Education 

Makes    Its    Report— Other    Papers 
Read,  and  Election  of  Officers 

Ordnance  Circular  for  Recruits 
A  circular  has  been  issued  by  the 

Ordnance  Department  entitled  "In- 
formation for  Recruiting  Officers  and 

Applicants."  This  circular  contains information  on  what  ordnance  is;  what 
ordnance  pays  its  soldiers;  what  sort 
of  men  ordnance  needs;  what  the 
projected  ordnance  training  courses 
are;  and  what  ordnance  experience means  to  men. 

The  twenty-first  annual  convention 
of  the  National  Metal  Trades  Asso- 

ciation was  held  in  New  York  on  Apr. 
23  and  24,  and  was  well  attended. 
After  the  usual  reports  of  officers, Harold  C.  Smith  of  the  Illinois  Tool 
Co  chairman  of  the  committee  on industrial  education,  reported  on  a 
tour  of  Inspection  made  by  members 
of  this  committee  to  various  plants  in Providence,  Worcester,  New  Haven 
Bridgeport,  Stamford  and  Buffalo;  they are  unanimously  agreed  as  to  the 
necessity  of  more  intensive  training  in the  metal-working  industry. 
The  training  of  workers  is  now 

carried  on  under  five  general  plans: 
Apprenticeship,  trade  and  continuation schools,  instruction  by  foremen,  special 
training  in  plant,  and  vestibule  schools. 
The  apprenticeship  systems  and trade  schools  have  for  their  object  the 

manual  and  technical  training  of  boys 
and  young  men  in  a  particular  craft or  trade  which  they  may  select.  These methods  have  been  covered  by  previous 
committee  reports  and  it  is  the  opinion 
of  the  present  committee  that  their 
value  has  already  been  proved.  They emphasize  the  desirability  of  each  mem- 

ber training  apprentices  in  proportion 
to  the  number  of  journeymen  crafts- 

men employed,  and  supporting  the 
trade  and  continuation  schools  wher- ever they  are  in  existence. 

The  committee  desires  to  point  out 
however,  that  apprenticeship  and  trade 
schools  are  particularly  designed  to 
take  care  of  young  men  who  wish  to 
learn  a  trade  in  all  its  branches,  and 
are  not  generally  adaptable  to  the  in- 

struction and  up-grading  of  unskilled workers. 

The  system  of  instructing  by  fore-  ' 
men  is  perhaps  most  universally  em- 

ployed and  consists  in  putting  the 
workmen  directly  under  the  supervision 
of  the  foreman  in  charge,  who  is  en- 

tirely responsible  for  their  success  or 
failure.  The  observation  of  the  com- 

mittee is  that  the  particular  objection 
to  this  method  is  that  the  foreman, 
being  responsible  for  the  success  of  his 
department,  in  a  great  many  instances, 
has  not  the  time  nor  the  patience  to 
properly  instruct  the  worker,  nor  the 
ability  to  impart  his  own  knowledge. 
There  is  also  the  possibility  that 

prejudice  on  the  part  of  the  foreman 
may  prevent  him  from  properly  in- 

structing the  worker  in  the  perform- 
ance of  the  required  operations,  the 

result  being  a  lack  of  efficiency  and consequent  loss  to  both  the  employer 
and  worker. 
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A  system  of  special  training  in  the 

plant  consists  of  training  in  the  de- 
partment by  a  general  instructor.  This 

has  some  of  the  advantages  of  the 
vestibule  school,  and  in  the  opinion  of 

the  committee  is  preferable  to  instruc- 
tion by  foremen. 

The  vestibule-school  plan  came  into 
prominence  during  the  war.  As  the 
name  implies,  it  is  intended  to  be  the 
worker's  entrance  to  the  factory,  and 
while  by  no  means  supplanting  appren- 

ticeship, it  is  adaptable  in  some  form 
in  every  shop  and  goes  far  toward 
solving  the  problem  of  the  shortage  of 
skilled  labor.  It  has  been  applied  very 
largely  to  the  intensive  training  of 
workers  for  repetition  work,  and  has 

A  Successful  Meeting  of 
Gear  Makers 

American    Gear    Manufacturers'    Asso- 
ciation Held  Its  Annual  Convention 

in    Cleveland    and    Was    Well 
Attended 

The  annual  convention  of  the  Ameri- 

can Gear  Manufacturers'  Association, 
held  in  Cleveland  on  the  dates  of  Apr. 
14  and  16  inclusive,  was  exceptionally 
well  attended.  More  than  three-quar- 

ters of  the  member  companies  were 
represented  and  some  of  these  by  four 
to  five  officials  from  each.  An  excep- 

tionally interesting  program  had  been 
prepared  so  that  in  addition  to  giving 

ization  of  inspection  was  also  exten- 
sively discussed  and  will  eventually 

lead  to  uniform  practice  in  regard  to 
this  matter,  especially  in  regard  to 
complaints  by  users  of  gears  for 
claims  which  are  in  no  way  the  fault 
of  the  gear  manufacturer.  A  standard 
form  of  contract  providing  for  all 
eventualities  is  also  under  considera- 
tion. 

The  technical  papers  which  were  pre- 
sented at  the  Tuesday  morning  session 

of  the  association  included:  "Gear 
Steels,"  by  Dr.  J.  Heber  Parker,  of  the 
Carpenter  Steel  Co.;  "Worms  and 
Worm  Wheels,"  by  G.  W.  Carlson,  of 
the  Timken-Detroit  Axle  Co.,  and 
"Proper  Sizes  and  Materials  for  Gears 

F.  W.  SINRAM 
President 

H.    E.    EBERHARDT 
Vice    President 

F.    D.    HAMLIN 
Secretary-Treasurer 

B.    F.    WATERMAN,    Chairman 
Standardization   Committee 

also  been  used  to  train  specialists  as 
operators  of  particular  types  of  ma- 

chine tools.  To  this  school  should  be 
sent  all  accepted  applicants,  where  their 
fitness  or  unfitness  is  determined.  The 

length  of  time  spent  in  the  school  de- 
pends upon  the  skill  students  possess 

at  the  start,  their  aptness,  and  the 
character  of  the  work  they  are  to  be 
taught.  The  committee  found  in  the 
schools  visited  that  the  training  time 
varied  from  three  days  to  three  months. 
Many  of  the  thousands  of  men  and 

women  from  all  walks  of  life,  trained 
to  high  efficiency  as  specialists  in  the 
vestibule  schools  during  the  war,  con- 

tinue to  retain  their  positions,  and  in 
numerous  instances  surpass  in  produc- 

tion workers  trained  under  other  sys- 
tems. 

A  system  so  wide  in  its  scope  and  so 
general  in  its  application  can  be  only 
outlined  in  such  a  report  as  this.  It 
must  also  be  remembered  that  local 
conditions  will  determine  the  adjust- 

ment of  the  course  to  the  members' 
needs.  The  committee  is  strongly  of 
the  opinion  that  intensive  training  will 
in  a  large  measure  assist  in  success- 

fully meeting  the  competition  of  the 
world.  It  has,  therefore,  decided  to 
recommend  to  the  national  executive 
committee  the  employment  of  a  man 
specially  qualified  in  this  work,  whose 
duty  will  be  to  further  industrial  train- 

ing in  the  individual  plants  of  the  mem- 
bers. In  the  meantime,  the  committee 

hopes  to  receive  the  individual  ex- 
pressions of  the  members  as  to  their 

experience  in  the  various  forms  of 
training  which  may  already  be  estab- 

the  members  of  the  association  an  op- 
portunity to  get  together  and  become 

better  acquainted,  they  also  had  a 
chance  to  discuss  many  of  the  trade 
problems  which  they  meet  in  connec- 

tion with  the  conduct  of  their  regular 
business  affairs. 

The  standardization  committee  re- 
ports show  that  while  nothing  as  yet 

can  be  considered  in  its  final  form  in 
this  respect,  still  the  amount  of  work 
which  this  committee  is  performing  is 
stupendous,  and  will  eventually  lead  to 
remarkable  results  in  obtaining  a 
better  standard  for  gear  users  and 
gear    manufacturers.       The    standard- 

lished  in  their  plants,  and  the  desir- 
ability of  the  association  becoming 

more  active  in  carrying  on  a  campaign 
for  the   intensive  training  of  workers. 

Following  this  were  talks  on  "Our 
Constitution,  the  Antidote  for  Bolshev- 

ism," by  Harry  F.  Atwood;  "The  'Dust' 
in  Industry,"  by  Frank  Jewel  Ray- 

mond; "Work  of  the  Department  of 
Commerce  and  Its  Relation  to  Busi- 

ness," by  Hon.  Wm.  C.  Redfield; 
"Problems  in  Shipbuilding,"  by  Howard 
Coonley,  vice  president,  U.  S.  Ship- 

ping Board,  and  "Industrial  Democ- 
racy," by  Rev.  Charles  Aubrey  Eaton. 

The  officers  for  the  ensuing  year 

are:  President,  John  W.  O'Leary, 
Arthur  J.  O'Leary  &  Son  Co.,  Chicago, 
111.;  first  vice  president,  Murray  Ship- 

ley, the  Trailmobile  Co.,  Cincinnati, 
Ohio;  second  vice  president,  Albert  E. 
Nevrton,  Reed-Prentice  Co.,  Worcester, 
Mass. ;  treasurer,  F.  C.  Caldwell,  H.  W. 
Caldwell  &  Son  Co.,  Chicago,  111. 

for  Tractor  Construction,"  by  E.  J. 
Frost,  of  the  Frost  Gear  and  Forge 
Co.  The  papers  were  all  very  interest- 

ing and  led  to  lengthy  discussions. 
In  order  not  to  interfere  with  the 

full  attendance  of  the  members  at  the 
convention  meeting,  no  shop-visitation 
trips  were  planned  during  the  course 
of  the  convention,  but  a  great  many  in- 

vitations were  extended  to  the  mem- 
bers to  visit  plants  of  the  different 

machine-tool  and  machinery  manufac- 
turers of  Cleveland  on  the  day  follow- 

ing the  close  of  the  convention. 
The  following  officers  were  reelected 

to  serve  for  another  term:  President, 
F.  W.  Sinram,  of  the  Van  Dorn  & 
Dutton  Co.,  Cleveland,  Ohio;  vice 
president,  H.  E.  Eberhardt,  of  the 
Newark  Gear-Cutting  Machine  Co., 
Newark,  N.  J.;  secretary-treasurer, 
Frank  D.  Hamlin,  of  the  Earle  Gear 
and  Machine  Co.,  Philadelphia,  Penn. 
The  three  vacancies  on  the  executive 
committee  were  filled  by  the  election  of 
E.  J.  Frost,  of  the  Frost  Gear  and 

Forge  Co.,  Jackson,  Mich.;  Wm.  Gans- 
chow,  of  the  Wm.  Ganschow  Co., 
Chicago,  111.,  and  J.  B.  Foote,  of  Foote 
Bros.  Gear  and  Machine  Co.,  Chi- 

cago, 111. 
The  semi-annual  meeting  of  the  as- 

sociation has  been  fixed  for  Boston, 
Mass.,  for  the  dates  of  Oct.  6,  7  and  8, 
1919.  The  general  committee  reports, 

and  especially  that  of  the  standardiza- 
tion committee,  will  not  be  given  out 

until  they  have  an  opportunity  to  put 
these  into  more  concrete  form  and  re- 

fer them  to  the  associations  for  full 
consideration  before  adoption. 
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Government  Gets  New  Plan 
for  the  Sale  of  Tools 

Machine-Tool     Builders     Want     Larger 
Commission,  Claiming  7}  Per  Cent. 

Offered  by  Present  Plan 
Inadequate 

At  a  conference  held  recently  in 

Washington  between "  the  representa- 
tives of  the  National  Supply  and  Ma- 

chinery Dealers'  Association  and  the 
officials  of  the  office  of  director  of 
sales  of  the  War  Department,  a  plan 
was  drawn  up  by  a  committee  of  the 
machine-tool  dealers  for  the  disposal 
of  second-hand  tools  owned  by  the 
Government.  It  is  understood  the  plan 
will  soon  be  submitted  to  Government 
officials  as  a  substitute  for  the  Gov- 

ernment proposal,  which  the  dealers 
regard  as  unacceptable  because  the 
compensation  offered  is  only  7i  per 
cent.  Under  the  plan  to  be  proposed 
by  the  dealers,  the  Government  is 
asked  to  pay  a  total  of  15  per  cent. 
While  the  machine-tool  dealers  as- 

sert they  are  not  making  any  attempt 
to  dictate  to  the  Government  what  it 
shall  pay,  it  is  stated  unofficially  by 
some  of  the  dealers  that  nothing  less 
than  a  15-per  cent,  commission  will  be 
accepted.  The  plan  is  to  divide  the 
country  into  25  selling  districts,  these 
districts  to  be  generally  recognized  by 
machine-tool  builders  in  their  selling 
arrangements  with  dealers.  A  dealer 
would  be  appointed  in  each  district  to 
be  solely  responsible  to  the  War  De- 

partment for  all  sales  in  his  district, 
his  compensation  to  be  2i  per  cent,  on 
gross  sales.  He  is  to  have  the  right 
to  enlist  the  cooperation  of  other  deal- 

ers in  his  district,  the  idea  being  to 
sell  various  makes  of  tools  through  the 
distributer  who  handles  new  tools  of 
the  same  make.  The  commission  to  be 
paid  to  these  other  dealers,  as  proposed, 
is  12i  per  cent.  The  Government  is 
asked  to  furnish  warehouse  space  free 
until  the  tools  are  disposed  of. 

The  following  committee  is  in  charge 
of  the  arrangements :  George  H.  Cher- 
rington,  president  of  the  Brown  &  Zort- 
man  Machinery  Co.,  Pittsburgh,  chair- 

man; W.  J.  Radcliffe,  E.  A.  Kinsey  Co., 
Cincinnati,  and  J.  W.  Wright,  Colcord- 
Wright  Machinery  and  Supply  Co.,  St. 
Louis.  A  special  committee  on  the 
disposal  of  Government  tools  consists 
of  M.  A.  Sherritt,  Sherritt  &  Stoer  Co., 
Philadelphia;  H.  W.  Strong,  Strong^ 
Carlisle  &  Hammond  Co.,  Cleveland, 
and  Thomas  A.  Fernley,  secretary  and 
treasurer  of  the  National  Supply  and 
Machinery  Dealers'  Association,  Phil- adelphia. 

Disposal  of  all  new  tools,  which  were 
bought  by  the  War  Department  and  not 
used,  is  to  be  arranged,  if  possible, 
through  the  machine-tool  builders,  each 
builder  being  a.sked  by  the  Government 
to  take  back  and  resell  his  own  tools 
on  a  7J   per  cent,  commission. 
Some  of  the  builders,  however, 

object  to  the  commission  as  inade- 
quate, especially  as  they  pay  their 

distributers  10  per  cent,  or  more  on all  sales. 

Business  Items 

The  Wetmore  Reamer  Co.  is  the  new 
name  of  the  Wetmore  Mechanical  La- 

boratory Co.  of  Milwaukee.  The  com- 
pany has  taken  more  floor  space  and 

enlarged  its  offices.  P.  H.  Dorr,  re- 
cently released  from  service,  has  been 

made  secretary  and  sales  manager. 
The  Aborn  Steel  Co.,  Inc.,  has 

arranged  to  have  the  Charles  A.  Dowd 
Sales  Co.  of  San  Francisco,  Calif.,  as representative  on  the  Pacific  Coast. 
The  Foster  Machine  Co.,  Elkhart, 

Ind.,  has  secured  the  rights  and  privi- 
leges of  a  patent  issued  to  W.  A. 

Barker  for  the  manufacture  and  sale  of 
the  Barker  wrenchless  chuck.  Mr. 
Barker  the  inventor  and  patentee  of 
the  wrenchless  chuck  is  now  associated 
with  the  Foster  Machine  Co.,  as  mana- 

ger of  the  chuck  department.  He  was 
formerly  with  the  Thomas  Elevator  Co., 
Chicago,  111.,  as  general  superintendent! 

The  Bailey  Meter  Co.  has  removed  its 
main  office  and  works  from  Boston 
Mass.,  to  Cleveland,  Ohio.  The  Boston 
office,  with  Mr.  H.  D.  Fisher  as  mana- 

ger, is  retained  to  handle  sales  and 
engineering  service  work  in  New  Eng- 

land district.  For  the  present  New 
York  and  Philadelphia  districts  will  be 
covered  from  Boston  and  all  other  dis- 

tricts will  be  covered  from  Cleveland. 
William  K.  Stamets  of  Pittsburgh, 

Penn.,  is  opening  a  new  office  in  Cleve- 
land, Ohio,  under  the  management  of 

Wm.  S.  Dickson,  formerly  general  man- 
ager of  the  Greaves  Klusman  Tool  Co., Cincinnati,  Ohio. 

*     *     * 

Lathe   Firms  of  Syracuse 
Consolidate 

The  Porter-Cable  Machine  Co.,  with 
a  large,  new  plant,  five  stories  high 
at  Nos.  1708-12  North  Salina  St., 
Syracuse,  N.  Y.,  has  taken  over  the 
Mulliner-Enlund  Tool  Co.,  of  No.  541 
South  Clinton  St.,  it  is  announced  by 
the  officers  of  both  concerns.  This  is  a 
consolidation  of  the  only  two  industries 
in  Syracuse  making  lathes. 
The  plant  of  the  Mulliner-Enlund 

company,  manufacturing  machinery 
and  other  equipment,  will  be  moved  to 
the  Porter-Cable  Machine  works,  and 
G.  N.  Enlund  and  R.  H.  Mulliner  will 
join  the  enlarged  company.  Mr.  En- 

lund has  been  president  and  Mr.  Mul- 
liner, treasurer  of  the  former  company. 

As  a  result  of  the  merger  the  work- 
ing force  of  the  Porter-Cable  Machine 

Company  will  be  practically  doubled, 
150  persons  being  employed  there  now, 
and  the  Mulliner-Enlund  force  amounts 
to  135  persons. 
The  officers  of  the  Porter-Cable 

Machine  Company  are:  President, 
Walter  A.  Ridings:  vice  presidents, 
George  G.  Porter  and  Robert  Love; 
treasurer,  Frank  E.  Cable;  secretary, 
Stewart  F.  Hancock;  superintendent, 
L.  J.  Schuyler;  chief  engineer,  W.  H. 
Hafermalz. 

Sixth  National  Foreign- 
Trade  Convention 

A   Number  of   Papers  Were   Presented 
on  the  Foreign-Trade  Outlook,  and 

Extracts  Are  Here  Given 

The  Sixth  National  Foreign-Trade 
Convention  was  held  Apr.  24,  25  and 
26  at  the  Congress  Hotel,  Chicago.  The 
convention  had  a  very  interesting  pro- 

gram and  extracts  are  given  from  the 
various  papers  which  are  of  interest 
to  our  readers. 

A  speech  by  Edward  Prizer,  presi- 
dent of  the  Vacuum  Oil  Co.,  entitled 

"Export  of  Industrial  Products,"  in which  he  pointed  out  the  needs  of 
foreign  trade,  was  delivered  at  the 
first  general  session  on  Thursday,  Apr. 
24.  In  this  speech  he  said:  "We  are 
now  facing  an  industrial  crisis  unless 
we  can  largely  and  rapidly  increase 
our  exports  of  finished  products;  for 
in  no  other  way  can  our  great  indus- 

trial capacity  be  utilized.  The  export 
of  raw  or  semi-finished  articles  unques- 

tionably adds  to  national  wealth  but 
gives  little  aid  to  industry.  We  must 
export  cotton  in  fabrics  and  not  in  the 
bale;  iron  and  steel  in  machinery  and 
implements;  leather  in  shoes  and  other finished  articles;  use  our  coal  in  our 
own  factory  boilers;  and  in  every  way 
multiply  the  overseas  movement  of 
products  of  hand  and  brain  which  our 
recognized  manufacturing  and  invent- 

ive skill,  unequaled  by  any  other  coun- 
try in  the  world,  so  eminently  fit  us 

to  produce." 
In  addressing  the  opening  session 

William  Pigott,  president  of  the  Seattle 
Car  and  Foundry  Co.,  said:  "In  my opinion  there  is  very  little  difference 
between  the  basic  fundamental  princi- 

ples necessary  to  the  development  of foreign  trade  and  the  methods  com- 
monly used  in  the  successful  develop- 

ment of  our  home  business.  The  elab- 
orate training  for  foreign  trade  is 

much  discussed,  but  I  believe  in  the 
final  analysis  the  salesman  with  the 
lowest  cost  and  better  quality  of  goods, 

speaking  good  plain  American  English,' and  possessed  of  average  American 
honesty,  application,  and  intelligence, vnll  in  the  end  book  more  orders  than 
the  man  who  wastes  his  time  and  his 
company's  money  aping  foreign  habits, customs  and  peculiarities.  Manufac- 

turers, business  men  and  salesmen  of 
the  United  States  must  cut  down  to 
plain  living  and  high  thinking  before 
we  can  expect  to  secure  any  great  pro- 

portion of  competitive  foreign  trade." 
J.  W.  Hook,  president  of  the  Allied Machinery  Co.,  of  America,  opened  a 

plea  for  a  definite  foreign-trade  policy based  upon  the  allotment  of  a  certain 
proportion  of  product  to  foreign  trade 
and  on  the  establishment  of  ail-Ameri- can sales  agencies. 

"Can  American  Fabricated  Products 
Hold  Foreign  Markets?"  was  the  title 
of  a  paper  by  William  E.  Peck,  presi- dent of  W.  E.  Peck  &  Co.,  Inc.,  and 
which  was  delivered  at  the  group  ses- 

sion of  the  convention  on  foreign-trade merchandising. 
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P.  C.  GuNiON  has  recently  been  ap- 
pointed advertising  manager  of  the  in- 
dustrial division  of  the  General  Motors 

Corp.,  Nevir  York  City. 

John  Bossert,  formerly  in  the  local 

sales  department  of  the  Hart-Parr  Co., 
Charles  City,  Iowa,  has  been  appointed 
manager  of  the  branch  office  at  Wichita, 
Kan. 

Amos  E.  Carle  has  recently  been 
appointed  to  the  machinery  sales  office 
of  the  Cadillac  Tool  Co.,  Detroit,  Mich. 

J.  R.  AsPLEY  has  been  appointed 
head  of  the  salvage  department  of  the 
Hart-Parr  Co.,  Charles  City,  Iowa. 
This  is  a  new  department  at  the  Hart- 
Parr  works,  having  been  established 
since  the  close  of  the  war,  to  take  care 
of  the  machinery  and  material  no 
longer  needed  for  war  manufacturing. 

N.  Clausen,  formerly  superintendent 
of  the  Gillespie  Loading  Co.,  Morgan, 
N.  J.,  has  taken  a  position  as  engineer 

with  the  Epping-Carpenter  Pump  Co., 
Pittsburgh,  Penn. 

Lieut.  L.  K.  Goss,  Ordnance  De- 
partment, U.  S.  A.,  recently  discharged, 

has  become  associated  with  the  Manu- 
facturers Equipment  Co.,  Chicago,  111., 

as  assistant  to  the  president.  Previous 
to  his  enlistment,  Mr.  Goss  was  in  the 
employ  of  the  Warner  &  Swasey  Co.  as 
a  western  representative  and  manager. 

Charles  A.  Dowd  has  been  released 

from  the  Production  and  Inspection 
Division  along  the  Atlantic  Coast.  For 
the  last  three  months  he  has  been  in 
charge  of  17  plants  in  northern  New 
York,  as  gage  inspector.  Mr.  Dowd 
returns  to  San  Francisco  to  take  up 
the  business  under  the  name  of  the 
Charles  A.  Dowd  Sales  Co.,  under 
which  name  he  did  business  before  the 

war.  He  will  represent  the  following 
firms:  The  Napier  Saw  Works,  J.  T. 
Slocomb,  Thomson  Welding  Co.,  C. 
Johannsen,  Vixen  File  Co.  (Heller 
line).  Cox  Brass  Co.  All  of  his  em- 

ployees have  been  in  the  service  and  are 
going  back  into  the  firm  with  him. 

New  Publications 

The  TnrnoTer  of  Factory  I^abor. — By  Sum- 
ner   H.    Slichter.       Four    hundred    and 

sixty  5J  X  8-in.  pages  ;   bound  in  dark- 
red    cloth    boards.       Published    by    D. 
Appleton  &  Co.,   New  York.      Price,   $S. 

In    the    average    plant    the    annual    ter- 
minations    of     employment     by     discharge, 

resignation,    or    other    causes    approximate 
the   average   number  of  workers   employed. 
Such  a  turnover   involves  a  huge   expense, 
and   In   an  era   such   as   the   present,   when 
mdustrial    and    economic    conditions    have 
assumed  abnormal  aspects,  an  understand- 

ing of  so   important  a  phase   of  the   labor 
problem    as    is    embodied    in    the    present 
volume  becomes  an  invaluable  asset  to  the 
business     man      and      manufacturer.      The 
author   was   special   expert   on   labor   turn- 

over  lor    the    Federal    Commission    on    In- 
dustrial Relations.     The  book   is  based   on 

the   results   of   his   extensive   investigations 
for  the  commission,  supplemented  by  many 

private  inquiries.  It  suggests  and  explains 
methods  lor  reducing  the  turnover  by  the 
application  of  right  principles  in  the  em- 

ployment and  training  of  employees  and 
the  adoption  of  the  proper  attitude  in  the 
handling  of  men.  The  book  is  constructive 
in  its  criticism ;  informing  and  timely. 
The  book  is  divided  into  lour  parts.  In 
Part  I,  the  chapter  headings  are:  What 
Is  Labor  Turnover?  The  Size  of  the  Turn- 

over ;  The  Effect  of  Different  Factors  upon 
the  Size  of  the  Turnover ;  The  Ettect  of 
Different  Factors  upon  the  Turnover  Rate  ; 
The  Numerical  Importance  of  Resigna- 

tions, Layoffs,  Discharges  and  Miscel- 
laneous Causes  of  the  Turnover.  Part  II 

is  divided  into:  The  Cost  of  the  Turnover 
to  the  Employer,  and  the  Cost  of  the  Turn- 

over to  the  Workman.  Part  III :  Survey  of 
the  Causes  of  Turnover ;  Causes  of  the 
Turnover  Pertaining  to  the  Job  ;  Causes 
of  the  Turnover  Arising  from  Relations 
between  the  Men  and  the  Management  ; 
Causes  of  the  Turnover  Pertaining  to  the 
Men,  and  the  Turnover  Due  to  More  At- 

tractive Opportunities  Elsewhere.  Part  IV: 
Survey  of  What  a  Number  of  Establish- 

ments Have  Accomplished  in  Reducing  the 
Turnover ;  The  Fundamental  Prerequisites 
for  Reducing  the  Turnover  ;  Hiring ;  Break- 

ing in  the  New  Worker  ;  The  Handling  of 
Men  ;   The  Supervisor  of  Labor.      Index. 

The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington,  D.  C,  has  Inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  tlic 
above  address  by  referring  to  the  number 
following  each  item. 

An  engineer  in  France  wishes  to  -secure 
an  agency  for  the  sale  of  machinery  of 
various  kinds,  equipment  for  carrying  on 
public  works  (road-making  machinery', 
etc.),  and  products  and  machinery  for  use 
in  the  chemical  industry.  Correspondence 
should  be  in  French.     No.  28949. 
A  man  in  Sweden  wishes  to  secure  an 

agency  for  the  sale  of  cheap  structural 
iron  and  iron  shipbuilding  material.  Pay- 

ment against  bill  of  lading.  Correspondence 
may  be  in  English.     Reference.     No.  28952. 

A  company  in  China  desires  to  purchase 
woodworking  machinery  for  pencil  making, 
such  as  planing  machine,  grooving  ma- 

chine, polishing  machine,  and  double  cutt- 
ing off  machines.  Catalogs  with  full  de- 

scriptions and  prices  are  requested.  No. 29152. 

A  firm  in  this  country  with  a  branch  In 
Italy,  and  also  proposing  to  open  ofBces 
in  other  European  coutitrles,  desires  to 
secure  agencies  for  the  sale  of  electrical 
railway  equipment,  metal  goods,  and  other 
electrical  supplies,  and  especially  insulated 
wires,  cables,  rubber  goods,  and  all  the 
machinery  and  materials  for  their  manu- facture.     No.    29153. 

A  firm  in  England  desires  to  purchase 
and  secure  an  agency  for  the  sale  of  rail- 

way rolling  stock,  mild  steel  sections,  rail- 
way rails,  cast  steel  castings,  light  railway 

equipment,  railway  stores  generally,  as- 
bestos millboard,  asbestos  roofing,  railway 

sleepers,  French  and  Belgian  standard, 
pressed  steel  work,  built-up  girder  work, 
bridge  work  of  a  standard  pattern,  steel 
structures  lor  building,  wheels  and  axles, 
and  all  requirements  for  railway  rolling 
stock  and  permanent  railway  equipment. 
Terms,  cash  against  documents.  Refer- 

ences.     No.    29109. 

A  company  in  Algeria  desires  to  pur- 
chase a  complete  outfit  of  lathes,  drills, 

tools,  etc.,  for  automobile  repair  work,  and 
automobiles,  motor  trucks  and  tires.  Cor- 

respondence should  be  in  PYench.  Refer- ence.     No.    29136. 

An  American  firm  with  established  con- 
nections in  Denmark  is  in  the  market  lor 

automobiles,  both  trucks  and  pleasure  cars, 
motorcycles,  automobile  parts  and  accesso- 

ries, marine  engines,  tractors,  aeroplanes, 
pneumatic  and  solid  tires  and  tubes,  brake 
lining,  and  tools  and  machinery  lor  auto- 

mobile shops  and  garages.  Relerences. 
No.    29068. 

A  firm  in  Italy  desires  to  secure  exclusive 
agencies  lor  the  sale  of  special  tools,  small 
machine  tools,  technical  articles  for  various 
industries,  and  novelties  of  any  kind  which 
will  obtain  a  ready  sale  in  that  country. 
No.   28980. 

American  Association  of  Engineers.  An- 
nual meeting  has  been  scheduled  for  May 

13  at  Chicago.  C.  E.  Drayer.  national 
secretary,    29    S.   La   Salle   St.,    Chicago,    111. 

American  Foundrymen's  Association.  An- nual convention  and  exhibit  will  be  held  in 
Philadelphia  the  week  of  Sept.  29,  1919. 
C.  E.  Hoyt,  secretary,  111  W.  Monroe  St. 
Chicago,    111. 

The  American  Railway  Association,  Me- 
chanical Section,  will  hold  its  convention 

and  exhibition  at  Atlantic  City,  N.  J.,  June 
18-25.  Secretary,  J.  B.  Conway,  1841  Oliver 
Bldg..    Pittsburgh,    Penn. 

The  American  Railroad  Master  Tinners'. 
Coppersmiths'  and  Pipefitter.s'  Association. Annual  convention  will  be  held  June  23, 
24  and  25,  1919,  at  Marquette  Hotel,  St. 
Louis,  Mo.  The  officers  of  the  association 
are :  President,  W.  J.  Moffatt ;  first  ̂ •^ce 
president.  G.  B.  Hosford ;  second  vice 
president,  W.  W.  Nash ;  third  vice  presi- 

dent, T.  E.  Holderby ;  secretary-treasurer. 
Otto  E.  Schlinck,  485  West  5th  St..  Peru, 
Ind. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler,  Detroit,  Mich..  June  16-19.  1919 
Secretary.  Calvin  Rice,  29  West  39th  St.. 
New  York   City. 
American  Society  for  Testing  Materials 

will  hold  its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  24-27,  head- 

quarters at  the  Hotel  Traymore.  Secretary- 
treasurer.  University  ol  Pennsylvania, 
Philadelphia,   Penn. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock.  Jr.,  secretary.  Room 
41.    166    Devonshire    St.,    Boston,    Mass. 
Electric  Hoist  Manufacturers'  Associa- 

tion. Monthly  meetings  at  the  ofBces  of 
the  Yale  &  Towne  Manufacturing  Co..  9 
East  40th  St.,  New  York  City.  Secretary, 
W.  C.  Briggs,  Shepard  Enectric  Crane  and 
Hoist   Co. 

Engineers'  Club  of  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the  month, 
with  the  exception  of  July  and  August. 
Lewis  H.  Kenney  is  the  chairman  ol  com- mittee on  papers. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K 
Hiles,  secretary,  Oliver  Building,  Pitts- 

burgh,   Penn. 

New  England  Foundrymen's  Association. Regular  meeting,  second  Wednesday  of 
each  month.  Exchange  Club,  Boston.  Mass 
Fred  P.  Stockwell,  205  Broadway,  Cam- 
bridgeport,   Mass. 

National  Machine  Tool  Builders'  Asso- ciation. Spring  convention  to  be  held  at 
Atlantic  City.  N.  J.,  May  12  and  13  with 
headquarters  at  Hotel  Traymore.  C.  Wood 
Walter,  secretary,  Cincinnati,  Ohio.  C.  E. 
Hildreth.    manager,    Worcester,    Mass. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  ol  each  month. 
Manufacturers'  Club,  Philadelphia,  Penn.. Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia,    Penn. 

Providence  Engineering  Society.  Monthly 
meeting  fourth  Wednesday  of  each  month. 
A.  E.  Thornley,  corresponding  secretary, 
P.  O.  Box  796.     Providence.  R.  I. 
Rochester  Society  of  Technical  Drafts- 

men. Annual  meeting  and  election  of  offi- 
cers to  be  held  June  28.  On  May  29 

Maurice  A.  'Wilder  will  be  the  speaker. 
Secretary,  O.  L.  Angevine.  Jr.,  Rooms  131- 
137,    Sibley    Block,    Rochester,    N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine.  Jr.,  secretary,  857  Genesee 
St.,  Rochester,  N.  T. 

Society  of  Automotive  Engineers.  Spring 
meeting  to  be  held  at  Ottawa  Beach.  Mich.. 
June  23-27.  1919.  Secretary,  Coker  Clark- 
son.   29  West   39th  St..  New  York  City. 

Southern  Metal  Trades  AssociJition  will 
hold  its  annual  convention  at  the  St.  Charles 
Hotel.  New  Orleans.  La.,  on  May  5  and  6. 
W.  E.  Dunn.  Jr.,  Chandler  Building,  At- 

lanta,  Ga.,   is  the   secretary. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel.  secretary.  310  New 
England  Building.  Cleveland.  Ohio. 

Technical  League  ol  America.  Regular 
meeting,  second  Friday  ol  each  month 
Oscar  S.  Teale.  secretary,  240  Broadway, New   York, 
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Slmpiiij^    31achiiie,    2U-Bii4li 
Mattison   Machine  Works,    Uockford,    III. 

"American    Machinist,"    April    10,    1919 
Actual  length  of  stroke,  21  in.; 

horizontal  travel  of  table,  24  in.  ; 
vertical  travel  of  table.  15  in.  ; 
maximum  distance  from  table  to 
ram.  18J  in.  ;  maximum  distance 
from  base  to  ram,  38  in.";  top  of table.  16  x  17  in.  ;  top  of  table. 
Including  apron,  16  x  22  in.  ; 
depth  of  table,  15J  in.  ;  down- 
feed  to  head.  7  in.  ;  diameter  of 
head.  8  in.  :  length  of  ram  A\'ith- 
out  head.  46  in.  ;  ram  bearing  in 
column,  37  x  11  in.  ;  crossrail 
bearing  on  colunm,  16  x  20  in.  ; 
keyseating  capacity,  3  J  in.  ;  size 
of  vise  jaws,  2J  x  12  in.:  open- 

ing of  vise,  12J  in.  ;  size  of  tools, 
3x2  in.  ;  cone  pulley,  8  to  14 
in.  in  diameter,  four  step  with 
31-in.  faces;  tight  and  loose  pul- 

leys on  countershaft.  14  x  4i  i]i. ;  speed  of  countershaft.  330  r.p.m. ; 
speeds  of  ram,  eight.  8  to  1(10  strokes  per  minute;  single  gear 
ratio,  7  to  1  ;  back,  gear  ratio.  26  to  1  ;  size  of  base.  24  x  66  in.  ; 
floor  space.    48   x   92    in.;   weight   for  domestic  shipment,   4800   lb.  _ 

BroachinK  Attachment   for   Lathes,   "Veleo" 
V.    E.    La    Pointe    Manufacturing   Co.,    17   Hungerford    St., 

Hartford,   Conn. 
"American  Machinist,"  April  10,  1919 For  use  in  connection 

with  an  ordinar-y  engine lathe,  and  intended  for 
use  in  shops  where  the 
expense  of  a  regular 
broaching  inachine  would 
not  be  warranted.  Con- 

sists essentially  of  three 
heads,  one  sliding"  and 
two  stationary.  The  lat- 

ter rest  on  the  ways  and 
are  held  a  fixed  distance 
apart  by  means  of  the 
two  compression  members 
shown  at  each  side.  The  sliding  head  at  a  center  serves  as  a 
guide  for  the  screw  and  the  broach,  and  also  holds  the  mech- 

anism connecting  these  two  parts.  The  lathe  spindle  ser\'es 
simply  as  a  means  of  driving  the  attachment,  and  does  not 
carry  any  of  the  thrust  which  is  taken  up  in  the  compression 
members.  The  bronze  nut  which  moves  the  screw  lengthwise  is 
carried  in  the  head  at  the  left.  The  machine  has  as  many 
speeds  as  the  lathe,  and  when  the  bronze  nut  is  turned  on  the 
screw,  it  pulls  it  back  to  the  left  through  the  hole  in  tlie  spindle. 

~A 

Drill,    Klettrir    Hand,    T.vpe    .V 
Arnold  Electric  Tool  Co.,  Inc.,  902  Chapel  St.,  New  Haven,  Conn. 

"American  Machinist,"  April   10,    1919 

A  portable  hand  drill  for  use 
on  either  metal  or  wood.  The  mo- 

tor runs  at  high  speed  and  the 
reduction  gearing  is  of  the  plane- 

tary type,  giving  a  six-to-one  re- 
duction. The  transmission  is  in- 

closed in  a  tight  aluminum  case. 
and  either  grease  or  heavy  oil  is 
used  to  insure  proper  lubrication. 
A  pin-operated  switch  is  mounted 
in  the  handle  at  the  side  of  the 
motor.  The  handle  at  the  rear 
can  be  removed  in  case  it  is 
desired  to  replace  it  with  a  taper 
shank,  so  that  the  drill  can  be 
used  in  the  tail  spindle  of  a  lathe, 
weight.  6  lb.;  capacity,  J-in.  in  steel; 
120  volt,   25-60  cycle;  chuck,  Jacobs. 

Tool    CheHt,    Garage 

Union  Tool  Cliest  Co.,  Inc.,  Rochester,  N.  Y. 
"American   Machinist,"    April    10.    1919 

Intended  especially  for  mechan- 
ics and  shops  doing  automoblle 

rcpair  work.  Is  made  of  kiln- 
dried  oak,  is  lock  cornered  and 
has  giued  joints,  the  backs  of 
the  chests  being  rabbitted  or 
.-^iiouldered  to  the  frame  as  well 
as  glued  and  nailed  in  place. 
Metal  corners  arc  used  to  pro- 

tect against  damage.  The  handle 
IK  covered  with  leather  and  has 
a  heavy  steel  wire  through  the 
center,  the  weight  being  carried 
by  rivets  extending  through  the 
top  of  the  chest.  The  drawer 
pulls  are  of  the  flush  type.  Two 
drawers,  4  In.  long.  78  in.  wide. 
;  in.  deep;  one  drawer,  4  In.  long. 
i-  in.  wide.  2J  in.  deep;  two  drawers.  12J  in.  long,  7g  in.  wide. 
i,  m.  deep;  one  drawer,  125  in.  long,  7g  in.  wide,  2i  in.  deep; 
oiie  drawer.  18J  in. -long,  78  in.  wide,  2i  in.  deep;  and  one  tray 
IS  m.  long,  7g  in.  wide,  3 J  in.  deep.  Outside  dimensions,  20}  in. 
long^^J    in.  wide,   13}   in.  high.      Weight,   23   lb. Drill,   Electric    SenHitIre 

Arnold  Electric  Tool  Co.,  Inc.,  902  Chapel  St.,  New  HaA-«n,  Conn. 
"American  Machinist."  April  10.  1919 

This  machine  is  of  the  inotor-driven.  sen- 
sitive t.vpe  and  is  mounted  on  double  trunnions 

in  such  a  manner  that  the  coinplete  unit  of 
motor  and  drill  can  be  swung  at  any  desired 
angle  to  the  table.  Graduations  are  provided 
on  the  trunnions  so  that  the  drill  can  he  set 
quickly  to  any  angle,  after  which  it  is  locked 
in  place  by  means  of  knurled  hand  screws. 
Base,  12x8  in.  ;  distance  from  center  of  table 
to  post.  41  in.  ;  diameter  of  table,  6i  in.  ; 
total  height.  23  in.  ;  feed,  rack  and  pinion 
type  with  IJ-in.  travel  ;  clearance  from  base 
to  bottom  of  shaft.  11  in.;  capacity,  4-in.  in 
steel;  weight.  30  lb.;  motor  equipment,  Hamil- 

ton Beach  universal  type,  110-120  volt,  25-60 
cycle ;  chuck,  Jacobs. 

Length    over    all.    13    in.  ;    | 
motor,  universal  type,   110-  j 

(ireane  Cups,   "Rolir" 
Tes-Tite  Piston  Ring  Co.,  Freeport,  Long  Island,  N.  Y.  Man- ufacturers;  B.  E.  Carpenter,  1328  Broadway,  New  York  City, Selling  Agent 

"American  Machinist,"  April   10,    1919 

The  features  of  this  cup  are, 
that  as  the  top  cannot  be  taken 
off,  there  is  no  danger  of  losing 
it  or  crossing  the  thread  in  try- 

ing to  replace  it,  and  the  fact 
that  there  are  no  coil  springs, 
ratchets  or  other  complicated 
parts  to  get  out  of  order  and 
cause  trouble.  To  fill  the  cup  it 
is  simply  necessary  to  turn  it  to 
the  left  with  the  thumb  and  finger 
by  means  of  the  haniKe  until  it 
comes  to  a  stop,  when  the  cover 
will  turn  in  the  cup-bodv  and 
come    off.      After    filling    the    cup 
with  grease,  the  cover  is  simply  pressed  down  tightly  and  turned 
to  the  right,  the  first  half-turn  serving  to  secure  'th.>  cover  in place  while  further  turning  places  pressure  on  the  grease 

MilliuK   Machine,   Nu.    2-li    I'lain 
Davenport    Manufacturing    Co.,    Meadville,    Pa. 

"American  Machinist,"  April  10.   1D19 

Table.  38  x  10  in.  ;  longitudinal  move- 
ment, 23  in.  ;  cross  movement,  9  in. ;  ver- 

tical movement,  19  in.  ;  spindle.  2^  in.  in 
diameter  x  43  in.  long  in  ground  hearing ; 
No.  10  B.  &  S.  taper  hole;  IJ  in.  hole 
through ;  2^  in.  diameter  nose,  threaded 
10  per  in.;  three-step  cone;  12  speeds; 
back  gear  ratio.  4.57  to  1  ;  feed  box.  12 
changes  ;  tripping  mechanism  plunger  type  ; 
overhanging  arm  steel  bar,  3.^  in.  in  diam- 

eter; countershaft,  two  speeds;  10  x  3J 
in.  pulleys;  arbor,  1  x  10  in.;  vise,  steel 
Jaws,  61  X  IJ  in.,  3 J  in.  opening;  equip- 

ment-— vise,  1-in.  arbor,  end  support  brooe. 
wrenches  and  overhead  works ;  weight, 
1900  11).  net;  2000  lb.,  domestic  shipping; 
2250   lb.,   export. 

Cluick,   l>ril|,  Twin   Screw 
Marvin  &  Casler   Co.,   Canastota,    N.   Y. 

"American  Machinist,"  April  10, 
1919 

The  Casler  chuck  has 
two  adjusting  screws, 
one  E  to  set  the  Jaws  B 
against  the  drill  shank 
and  the  other  D  to  force 
the  floating  nuts  C 
against  the  ends  of  the 
products  in  the  jaws  to 
{Strengthen  the  gripl 
The  cast-iron  body  is 
fitted  with  tempered 
high-carbon    steel     jaws 
ana  screws  and  has  a  steel  cap  to  prevent  spreading  under  strain. It  IS  claimed  that  the  chuck  can  exert  twice  the  grip  of  tlie 
single-screw  type  and  thus  allow  the  drill  to  be  forced  up  to  the limit  of  its  strength. 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG  IRON 
Current CI.NCINNATI 

No.  2  Southern     $30  35 
Northern  Basic        27 .  55 
Southern  Ohio  No.  2       28. 55 

NEW  YORK,  Tidewater  delivery 
2X  Virginia  (silicon  2.25  to  2  75)           32.40 
Southern  No.  2  (silicon  2.  25  to  2.  75)       34. 70 

BIRMINGHAM 
No.  2  Foundry        26.75 

PHILADELPHIA 
Eastern  Pa.  2X  (silicon  2.  25  to  2.75)    31.90* 
Virginia  No.  2    33. 25t 
Ba.sic    29.65* 
Grey  Forge    29.  65* 

CHICAGO 
No.  2  Foundry  Local        26.  75 
No.  2  Foundry  Southern        33 .  00 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley        26. 25 
Basic          25. 75 
Bessemer        29 .  35 

*  F.o.b.  furnace,     t  Delivered. 

One  Month  Ago 

$34.60 31.80 
32.80 

36  15 
39.95 

31.00 

36.15* 

38. lot 

33  90* 
33  90* 
31  00 
37.25 

31  CO 
30  00 
33  60 

STEEL  SHAPES — '^^^  following  base  prices  per  1 00  lb.  are  for  structural 
shapes  3  in.  by  J  in.  and  larger,  and  plates  {  in.  and  heavier,  from  jobbers'  ware- 

houses at  the  cities  named: 

.   New  York   .     ̂ -  Cleveland  — ■  . — Chicago — . 
One        One                        One  One 

Current  Month    Year    Current     Year  Current      Year 
Ago        Ago                         Ago  Ago 

Structural  shapes      $3.47     $4  07     $4.20     $3.37     $4.20  $3.47       $4.20 
Soft  steel  bars        3.37       3.97       4   10       3.27       4.20  3.37         4.10 
Soft  steel  bar  shapes. .      3  37       3.97       4   10       3.27       4  20  3.37         4.10. 
Soft  steel  bands        4.07       4.57          
Plates,  }  to  1  in.  thick     3.67       4.27       4.45       3  57       4.20  3.67         4.45 

*For  A-'"-  plates  the  extra  i.-*  30c.  per  100  15. 
Note— For  less  than  carload  lots  add  4Jc.  per  100  lb. 

BAH   IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows: 
Current  One  Year  .A  go 

Pittsburgh,  mill,Eastem  shipment      $2.35  $3 ,  50 
Warehouse,  New  York       3.37  4  70 
Warehouse,  Cleveland        3.22  4   10 
Warehouse,  Chicago        337  4.10 

STEEL  SHEETS— The  following  arc  the  prices  in  cents  per  pound  from 
jobbers'  warehouse  at  the  cities  named: 

  New  York         Cleveland   ^Chicago— 

^3*5     kl^     SSo    c  S  o     u*i      s- ^  o     i.-^    Hi  sa  o 

*No.  28black       4.35     5  50     6.22     6.45     5.27     6.385  5.37  6.45 
•No.  26  black       4.25     5.40     6.12     6.35     5.17     6.285  5  27  6  35 
♦Nos.  22  and  24  black    .      4.20     5.35     6.07     6  30     5   12     6  235  5  22  6  30 
Nos.  18  and  20  black   .      4.15     5.30     5  02     6  25     5.07     6.185  5   17  6  25 
No.  1 5  blue  annealed..       3.75     4.77     5  37     5  65     4.67     5  585  4  77  5  65 
No.  14  blue  annealed   .      3  65     4.67     5  27     5  55     4  57     5  485  4  67  5  55 
No.  10  blue  annealed   .      3.55     4.57     5   17     5  45     4  47     5  385  4  57  5  45 

*No.  28  galvanized        5.70     6  50     7  57     7  70     6.62     7  635  6  72  7  70 
•No.  26  galvanized        5.40     6  20     7  27     7  40     6.32     7  335  6  42  7  40 
No.  24  galvanized        5.25     5  90     7   12     7  25     6.17     7.185  6  27  7.25 

*  For  painted  corrugated  sheets  add  30c.  per  100  lb.  for  25  to  28  gage;   25c.  for 
19to  24  gages;  for  galvanized  corrugated  sheets  add  15e.,  all  gages.' 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
requiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  the following  discounts  hold: 

Current         One  Year  Ago 

rwT.n'n    ^"t  Listplus  10% 
rfcl„              5%  off  List  plus  10% ^'"''»«°           2%  off  Listplus  10% 

DRILL  ROD— Discounts  from  list  price  are  as  follows  at  the  places  named: Extra  Standard 
New  York    4c<„  ^nor 
Oeveland    \\^  ??» 

SWEDISH  (NORWAY)  IRON-The  average  price  per  100  lb.,  in  ton lota  is: 

.,  .   „  Current  One  Year  Ago 

rStJf^^i    $25.5(>-30                  $15.00 
^y^^"*    20.00                          15.00 i.'nicago    16  50                          IS  00 In  eoils  an  advance  of  50c.  usually  is  charged 

Domeatic  iron  (Swedish  analysis)  is  selling  at  15c.  per  lb. 

WELDING   MATERIAL    (SWEDISH)-P"ces  are  as  follows  in  cent, per  pound  f.o.b.  New  York,  in  100  lb.  lot.s  and  over: 
Welding  Wire 

|,H.  ft,  1.  A.  A        1 No.  8,  A  and  .No.  1 0    | 

No.'iy.    .'.'.'.'.'.'.
'.'" 

A,  No.  14  and  A 
No.  18   
No.  20   

25.  50  to  33.00 

Domestic  20c.  for  ■^,  1 5c.  for  J  to  ft. 

Cast-Iron  Welding  Rods 

A  by  12  in.  loni;        14  00 
1  by  19  in.  lone      12  00 
I  by  19  in.  long      10.00 
5  by  21  in.  long      10  00 

Special  Welding  Wire,  Coated 
J      33.00 

A        30.00 
ft   •.      38.00 

MISCELLANEOUS  STEEL— The    following    quotations    in  cents    per pound  are  from  warehouse  at  the  places  named: 
New  York         Cleveland  Chicago 
Current             Current  Current 

Openhearth  spring  steel  (heavy)        7.00                -8.00  8  00 .Spring  steeUlight)      10  00                  11.25  1 1   75 
Coppered  bessemer  rods        8  00                    8.00  7  07 
Hoop  steel         4  07                  4.75  4  07 
Cold-rolled  strip  steel            7  50                    8. 25  8   10 
Floor  plates                           3  o7                    6.00  5  92 

Note — For  less  than  carload  lots  add  4c.  per  100  lb. 

PIPE — The    following  discounts  are  for  carload  lots   f.o.b.  Pittsburgh;  basing 
card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.  M.  Byer's  Co.  for  iron,  both 
dated  Mar.  21,  1919. 

BUTT  WELD 
Steel 

Inches  Black 
},  and  I      50i% J 

i 

5  to  3 
2 

54i% 
575% 

50i% 
Galvanized 

24% 
40% 

44% 
Inches 

:  to  IJ   

2i  to6      53|% 
BUTT  WELD, 

,  5  and  1      46S  %      5IJ% 

to  1i      55»% 
LAP  WELD, 

2      48i% 

LAP  WELD 

35%  2 

Iron 

Black 

39i% 

32i^ 

2i  to  4. 

4j  to  6. 

5li% 
50J% 

41%  2Ho6      34S% 

EXTRA  STRONG  PLAIN  ENDS 

29%  J  to  15     39S% 

39% 
43% 

EXTRA  STRONG  PLAIN  ENDS 
37%  2      335% 

2}  to  4      355% 

40% 
39^ 

Stock  discounts  in  cities  named  are  as  follows: 

45  to  6      345% 

Galvanized 

23!% 

I«5% 

2li% 

24!% 

205% 
235% 
225% 

f  to  3  in.  steel  butt  welded. 
3|  to  6  in.  ateel  lap  welded.  . 

. —  Chicago  — . 

Gal-      • 

Black       vanized 

571%        44<^c 
53}%       41% 

--New  York—-     ̂ Cleveland- 
Gal-  Gal- 

Black   vanized   Black   vanized 

47%       31%     46i%      31    % 
42%       27%     42i%      271% 

Malleable  fittings.    Class  B  and  C,  from  New  York  stock  sell  at  list  +12}%. 
Cast  iron,  standard  -sizes,   10  "^^  off. 

METALS 

MISCELLANEOUS  METALS— Present  and  past  New  York  quotations 
in  cents  per  pound,  in  carload  lots; 

Cur-                      One  One   Year 
rent  Month  Ago  Ago 

Copper,  electrolytic        15.25                   17.00  23  50 
Tin  in  5-ton  lots        72  50                    72  50  85  00 
Lead          4  70                      5   10  7.25 
.Spelter         6  40                    6.85  7.50 

ST.  LOUIS 

Lead         4  95  4  80  7.10 
Spelter          6  05  6  50  7.25 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  ton  or 
more: 

.   New  York   .     —Cleveland—         —Chicago  — 

is^         SioO        O03O  L*^  w3o         it;        -~  a  o U£      o<;<  o>-<:  ut  cx  Ofc  z>< 
Copper  sheets,  base..  22.50  24  50-27  31.50-35  23.50  35.00  26.00  35  00 
Copper  wire  (carload 

lots)    23.00  25.00-28  32.00  23  00  34  00  22.00  34.00 
Brasssheets    18  75  23.75-28  30.75  23  00  30  00  21    50  35.00 
Brasspipe      28  00  34  00-37  36.50  30  00  41   00  31   00  41.00 
.Solder  (half  and  half) 

(caselots)    46.50  38.00-41  62  00  43  00  41.50  39  00  48  00 

Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  oz.  and  heavier, 
add  Ic;  polished  takes  1c.  per  sq.ft.  extra  for  20-in.  widths  and  under:  over 
20  in.,  2c. 

BRASS  RODS — The  following  quotations  are  for  large  lots,  mill.  100  lb.  and 
over,  warehouse;  25%  to  be  added  to  mill  prices  for  extras;  50%  to  be  added  to 
warehouse  price  for  extras; 

Current  One  Year  .\go 
Mill    $18.00  $25  25 
NewYork    19.50  26  25 
Cleveland    24.00  30.00 
Chicago    24.00  35.00 
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Editorial   Bapplement   to   American    Uacblnlst,  May  8.  1919 



The  Basic  Industry;  Or  the  Industry  on 

Which  All  Else  Depends 

E  ALL  know  that  the  building  of  ma- 
chine tools  is  the  basic  industry,  and 

yet  how  many  of  us  realize  what  this 
really  means.  Do  we  fully  realize 
that  without  the  lathe,  the  planing, 
the  drilling,  the  boring  and  the  milling 
machine  and  all  the  rest  we  should 

have  none  of  our  modern  industries? 
Without  machine  tools  we  should  be  tilling  the  soil  by 

the  methods  of  bygone  centuries.  In  place  of  the  mow- 
ing machine,  the  harvester,  the  thresher  and  the  tractor 

we  should  have  the  scythe,  the  pitchfork  and  the  ox  or 
horse.  We  should  have  the  spinning  wheel,  the  hand  loom 
and  knitting  needle  instead  of  the  great  textile  industry 
of  today.  The  old  hand-hewn  wooden  waterwheel  would 
furnish  our  power,  as  steam  engines  and  electrical  ma- 

chinery would  be  unknown.  The  transportation  would 
be  confined  to  canal  boats,  sailing  vessels  and  horse- 
drawn  vehicles.  The  motor  vehicle  and  the  airplane 
would  still  be  dreams  instead  of  actualities.  The  quill 
pen  would  be  doing  duty  in  place  of  the  typewriter  and 
the  adding  machine,  but  this  woyld  not  be  such  a  hard- 

ship as  there  would  not  be  enough  business  to  need  them. 
This  list  only  skims  the  high  spots  and  might  be  ex- 

tended in  many  directions.  It  merely  goes  to  show  how 
dependent  the  world  is  upon  the  machine  tool,  and  that 
it  is  well  for  us  to  realize  just  how  important  it  is.  Some 
do  not  yet  appreciate  how  the  war  brought  its  great  im- 

portance to  the  front  or  how  widely  the  War  Industries 
Board  recognized  it  in  the  matter  of  priorities. 

Perhaps  a  better  idea  of  its  importance  may  be  had 
by  analyzing  a  few  figures.  The  population  of  the 
United  States  of  America  is  assumed  to  be  110,000,000. 
Those  engaged  in  the  manufacture  of  machine  tools  are 
estimated  at  72,000.  In  other  words  the  comfort  and 
well-being  of  110,000,000  people  depend  on  72,000 
workers.  Less  than  one-tenth  of  one  per  cent,  of  the 
population  make  possible  the  possession  and  use  of  the 
modem  appliances  of  civilization  by  all  the  rest. 

The  real  position  of  the  machine-tool  industry  should 
be  thoroughly  recognized  and  appreciated  by  all  who 
are  engaged  in  it  for  two  important  reasons ;  first,  for 
the  opportunities  it  presents  and  second,  for  the  services 
which  it  can  render.  For  unless  we  realize  both,  the  in- 

dustry will  not  thrive  as  it  should. 
The  opportunities  which  it  presents  should  be  utilized 

in  obtaining  the  pick  of  men  from  the  whole  country. 

Its  comparatively  small  size  gives  it  the  chance  to  select 
only  the  very  best  men  for  the  different  branches.  This 
in  turn  means  that  it  must  recognize  its  own  importance 
to  the  extent  of  raising  its  standard  of  remuneration  to 

its  good  men  to  at  least  the  equal  of  that  of  the  indus- 
tries which  are  dependent  on  it.  It  is  certainly  inconsist- 

ent to  find  men  who  design  and  build  machine  tools  on 
which  other  industries  depend  for  their  existence,  receiv- 

ing less  remuneration  than  the  men  who  use  them.  When 
we  consider  the  thousands  of  dollars  of  product  turned 
out  by  a  machine  costing  only  a  few  hundred  those  en- 

gaged in  the  building  of  such  machinery  should  cer- 
tainly be  as  well  rewarded  as  those  who  use  it. 

Taking  the  automobile  as  a  good  example  we  find  that 
its  enormous  growth  has  been  made  possible  by  the 
builder  of  machine  tools.  Without  the  development  of 
special  or  improved  machines  for  making  pistons,  fly- 

wheels, cylinders  and  other  parts,  the  cost  of  the  auto- 
mobile would  make  it  prohibitive  to  at  least  half  of  its 

present  users.  Is  it  not  reasonable  that  the  men  who 
design  and  produce  the  machinery  which  makes  such 
an  industry  possible  should  earn  at  least  as  much  as 
those  in  similar  capacities  in  the  industry  which  de- 

pends upon  them? 
It  is  an  old  saying  that  a  man's  value  is  judged  largely 

by  what  he  considers  himself  worth — this  of  course  not 
applying  to  the  bluffer  but  to  the  man  who  can  make 
good.  Is  it  not  time  the  machine-tool  industry  set  a 
truer  value  on  its  services  to  the  world  at  large?  Has 
it  not  overlooked  its  importance  to  the  rest  of  the 

metal-working  industry  and  been  left  behind  in  the  gen- 
eral advance  which  has  taken  place? 

There  can  be  no  question  as  to  the  importance  of  the 
machine-tool  industry  to  the  world.  We  have  greatly 
underestimated  its  value  in  the  past.  Is  it  not  time  we 
brought  it  up  to  where  it  belongs?  By  so  doing  we  can 
offer  the  best  men  opportunities  which  are  now  often 
impossible  and  raise  the  importance  of  the  industry 
still  more.  We  can  then  render  still  greater  service  to 
the  other  industries  and  make  possible  a  more  wide- 

spread use  of  mechanical  devices  of  all  kinds. 
On  the  sturdiness  of  the  trunk  of  the  tree  of  manu- 

facturing, the  size  of  the  branches  and  the  quality  of 
the  fruit  depend.  The  more  vigorous  the  trunk  the 
greater  the  yield  of  fruit.  It  is  time  to  put  the  tree  in 

the  healthiest  condition  possible — and  keep  it  so. 
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IN  THE  days  when  business  was  spelled  in  ordinary 
lower-case  letters  the  multiplication  table  was  con- 

sidered a  quite  useful  adjunct  to  the  business  office. 
Everybody  in  the  office,  from  the  old  man  down  (or  up) 
to  the  office  boy,  was  supposed 
to  have  a  working  knowledge 
of  this  table,  and  the  more 
thorough  the  knowledge, 
other  things  being  somewhere 
near  equal,  the  better  was  the 

possessor's  chance  for  ad- 
vancement. 

The  clerk  who  could  dis- 
sect this  table,  work  it  upside 

down,  inside  out,  forward  or 
backward,  generally  attained 
early  to  the  exalted  position 

of  "head  bookkeeper,"  and  in 
a  manufacturing  plant  the 
head  bookkeeper  was  a  per- 

sonage of  importance,  not 

infrequently   being    the    pay- 

master, the  purchasing  agent,  the  factory  manager,  the 
employment  bureau  and  pretty  much  everything  else  in 

the  way  of  management — a  regular  "pooh-bah"  around 
the  place,  whose  good  graces  it  was  well  to  cultivate 
and  whose  displeasure  was  a  thing  to  be  avoided. 

Later,  since  business  has  come  to  be  spelled  with  a 
big  B,  the  mathematical  adjunct  has  grown  in  im- 

portance to  a  point  where  the  multiplication  table,  from 

being  a  tool  with  which  to  demonstrate  one's  skill,  has 

I.     Development  of  the  Machine 
Of  all  the  mechanical  appurtenants  to  mod- 

ern business,  few  occupy  a  more  substantial 

or  fundamental  position  than  the  comput- 
ing, or  calculating  machine.  The  volume  of 

figures  to  be  handled;  the  necessity  for 

speed  and  accuracy;  the  serious  losses  that 
may,  and  probably  will,  attend  upon  error, 
all  demand  that  the  burden  of  computation 

be  lifted  from  the  human  brain.  The  ma- 
chine described  in  this  article  is  one  of 

many  that  will  shoulder  this  burden  and, 
entirely  eliminating  the  personal  factor, 
carry  out  its  exacting  and  intricate  details 
with    mechanical   certainty   and  precision. 

become  the  ruling  power,  the 
fetish  before  which  all  else 
must  make  obeisance.  In 

short,  from  being  their 
master,  business  has  become 
the  slave  of  figures. 

The  hurry  and  bustle  of 
business  offices,  the  enormous 
amounts,  whether  of  money 
or  material,  represented  by 
the  figures,  the  magnitude  of 
disasters  consequent  upon 
error  long  since  indicated  the 
necessity  for  the  elimination 
of  the  human  element  of  falli- 

bility, and  for  nearly  fifty 
years  certain  mathematically 
inclined  minds  with  a  genius 
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for  mechanics  have  been  experimenting,  developing  and 

perfecting  the  means  by  which  the  burden  of  computa- 
tion may  be  shifted  from  the  overworked  and  not  always 

sure  brain  of  the  mathematician  to  the  unemotional  and 
inexorable  certainty  of  the  machine. 

Early  Computing  Machine 

One  of  the  earliest  practical  attempts  to  shift  the 

drudgery  of  mathematical  computation  from  man  to 
machine  is  recorded  in  the  United  States  patent  granted 
to  Frank  S.  Baldwin  in  1874.  A  model  of  the  machine 

on  which  this  patent  was  issued  is  shown  to  the  right 
in  the  headpiece  and  was  built  at  the  Reliance  Machine 
Works,  Philadelphia,  Penn. 

During  the  intervening  years  Mr.  Baldwin  has  been 
at  work  developing  and  perfecting  his  machine,  which 
has  passed  through  many  stages  and  assumed  varied 

appearances,  each  housing  some  mechanical  modifica- 

performing  addition  it  shows  not  only  the  sum  but  the 
number  of  items  added  together  to  produce  it.  These 
machines  will  perform  any  mathematical  computation 
involving  any  combination  of  the  four  fundamental 
functions  of  arithmetic  and  will  show  the  result  with 
unerring  certainty  in  less  time  than  would  ordinarily 
be  required  to  set  down  the  principal  figures  by  hand. 

The  machine  here  described  is  built  by  the  Monroe 
Calculating  Machine  Co.  at  its  factory  in  Orange,  N.  J. 
The  buildings  now  occupied  by  the  company  were  taken 
over  from  a  concern  in  an  entirely  different  line  of 
endeavor,  and  while  they  are  not  ideal  for  the  purposes 
of  their  present  owners  they  have  been  well  adapted  to 
the  work  in  hand. 

They  are  of  modern  mill  construction  and  are  prac- 
tically fireprof.  The  main  buildings  are  of  brick, 

four  stories  high,  with  concrete  floors  which  are  over- 
laid with  maple,  giving  all  the  advantages  of  a  wooden 

FIGS.  3,  4  AND  5.     FLATTENING  PLATES.  STRAIGHTENING    SMALL  PARTS  AND  THE  FL.\TTENING  MACHINE 
Fig.    3 — Flattening  a  keyboard   plate.      Fig.    4 — .Straightening   small    part.s.      Fig.    5 — A  flattening  machine 

tion  of  the  one  general  principle,  until  the  present  stage 
of  its  evolution  is  reached  in  the  machine  shown  at  the 
left. 

The  purpose  of  this  article  is  to  give  a  summary  of 
the  construction  and  action  of  the  machine,  and  in  so 
doing  take  up  each  detail  that  may  involve  or  suggest 
difficult  or  unusual  methods  of  production,  describing 
the  way  in  which  it  is  manufactured  and  in  some  in- 

stances illustrating  the  tools  used. 

One  General  Principle 

All  calculating  and  computing  machines  are  built  on 
one  general  principle,  and  that  a  very  simple  one.  Each 
key  movement  sets  certain  parts  of  the  machine  in 
position  to  bring  corresponding  dials  to  designated 
figures  when  the  crank  or  lever  is  moved,  and  when  by 
addition  or  multiplication  a  dial  figure  becomes  more 
than  nine,  or  by  subtraction  or  division,  less  than  0, 
certain  other  parts  are  brought  into  action  to  pass  along 
the  job  of  registering  to  the  next  higher  or  lower  dial 
as  the  case  may  be. 

Some  machines  are  made  to  print  each  operation  step 
by  step  on  a  paper  ribSbon  after  the  manner  of  a  type- 

writer, while  others  indicate  only  the  result  on  a  dial 
or,  as  in  some  cases,  all  the  factors  that  produce  the 
result.  For  instance,  the  machine  under  discussion  will, 
when  multiplication  is  performed,  show,  through  the 
medium  of  keyboard  and  upper  and  lower  dials  re- 

spectively, the  multiplicand,  multiplier  and  product 
when  the  work  is  finished.  In  division  it  will  show  in 
the  same  order  divisor,  quotient  and   remainder.     In 

floor  and  the  fire  protection  of  concrete.  Two  briek- 
and-concrete  towers  have  been  added,  which  house  the 
stairways,  elevators  and  lavatories. 

A  power  plant  occupies  a  detached  building,  which 
also  contains  the  hardening  and  the  enameling  depart- 

ments; thus  all  elements  that  might  be  a  source  of 
danger  from  fire  are  segregated  in  a  building  in  which 
there  is  nothing  combustible  except  the  fuel,  and  as  far 
enough  removed  from  the  main  buildings  to  eliminate 
the  fire  hazard.  The  power  transmission  is  entirely 
electric. 

The  principal  material  from  which  the  machine  is 
constructed  is  cold-rolled  steel,  and  this  is  received  at 
the  factory  in  the  form  of  sheets,  bars  and  coils.  A 
small  amount  of  brass  is  used,  some  iron  castings  and 
a  quantity  of  die  castings.  The  storage  rooms  are 
separate  buildings  and  are  so  located  that  the  stock 
goes  directly  to  the  first  operations  in  the  press  and 
automatic  departments  on  the  ground  floor  whence 

scrap  material  can  be  removed  direct  without  the  ex- 
pense of  hoisting  the  extra  weight  above  ground  level 

and  without  tying  up  elevators  in  useless  work. 
The  general  plan  is  to  have  the  work  progress  steadily 

from  the  ground  level  to  the  top  floor  where  under  the 
best  conditions  of  light  the  final  assembling  and  test- 

ing are  done.  Thus  there  is  nothing  to  be  brought 
down  by  the  elevators  except  the  finished  machines,  and 
these  of  course  represent  the  smallest  possible  weight 
which  the  material  can  assume. 

The  main  frame  of  the  machine  is  built  up  from  sec- 
tions  of   sheet   steel   of   0.072    gage   held   together   by 

* 
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spacers  of  gray  iron.  The  spacers  are  milled  to  length 
by  passing  between  a  pair  of  side  milling  cutters  and 
are  held  to  very  close  limits.  The  operation  is  shown 
in  Fig.  1.  Bearing  spots  on  the  sides  of  the  spacers 
are  also  finished,  the  work  being  done  on  Pratt  &  Whit- 

ney vertical  grinding  machines. 
The  larger  parts  of  the  case,  which  are  made  of  cold- 

rolled  steel,  are  cut  to  size  on  a  roll  shear,  it  having 
been  found  more  practicable  to  produce  many  of  these 
parts  in  this  way  than  to  maintain  the  heavy  presses 
and  costly  dies  that  would  be  necessary  to  blank  them. 
There  is  also  less  waste  of  material. 

Cold-rolled  sheet  steel,  although  apparently  flat  is 
far  from  being  accurately  so,  and  as  the  pieces  that  go 
to  make  up  the  frame  or  case  of  this  machine  are  re- 

quired to  be  flat  to  a  considerable  degree  of  accuracy 
there  is  a  department  devoted  entirely  to  the  flattening 
and   straightening  of  them   and   to   straightening  the 

the  old-time  sawsmifn  goes  about  his  work  and  the 
altogether  surprising  and  (to  the  uninitiated)  unex- 

pected results  that  follow  a  series  of  blows  delivered 
anywhere  but  what  appears  to  be  the  right  place.  One 
old  sawmaker  when  asked  how  he  knew  where  to  hit 

a  crooked  saw,  replied  that  he  "carefully  figured  out 
the  most  likely  place  to  hit  it,  and  then  hit  it  some- 

where else." In  the  straightening  department  at  the  Monroe  plant 
are  employed  a  number  of  these  old-time  sawsmiths 
who  learned  their  trade  in  such  shops  as  Disstons, 
Simonds,  Atkins,  etc.,  and  who  by  virtue  of  long  ex- 

perience are  able  to  flatten  a  piece  to  test  true  in  less 
time  than  the  before-mentioned  average  man  would  re- 

quire to  determine  where  to  hit  it. 
All  of  the  plates,  shafts  and  rods  of  the  operating 

mechanism  and  even  the  gears  and  counting  wheels 
pass    through    this    department    and     are     flattened. 

^    
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FIGS.  6,  7  AND  8.    PIERCING    TOOLS    AND   KEYBOARD    PARTLY    ASSEMBLED 
Fig.  6 — Tools  for  piercing  the  Iceyboards.     Fig.   7 — Keyboard  partly  assembled.     Fig.   8 — Tools  for  piercing  carriage  cover 

rods  and  shafts  of  which  the  operating  part  of  the 
machine  is  comprised. 

It  is  no  easy  matter  to  flatten  a  piece  of  sheet  steel 
so  that  it  will  stay  flat,  as  will  readily  be  acknowledged 
by  any  amateur  who  has  tried  it,  and  to  flatten  such 
pieces  rapidly  and  accurately  is  an  operation  that  re- 

quires skill  and  judgment  acquired  only  through  years 
of  experience.  This  fact  was  primarily  recognized  by 
sawmakers,  who  by  acquiring  proficiency  in  this  art 
brought  into  existence  the  craft  known  as  sawsmithing. 

The  average  man  who  desired  to  flatten  a  warped 
piece  of  sheet  steel  (and  there  are  none  that  are  not 
warped,  regardless  of  the  manner  in  which  they  are 
produced)  would  probably  lay  the  offending  piece  on 
an  anvil  or  bench  plate  and  hit  the  high  spots  with  a 
hammer,  gaging  the  truth  of  the  sheet  as  he  proceeded 
by  looking  along  its  edge  and  by  rocking  it  on  the  bench 
plate.  If  he  succeeded  at  all,  the  surface  of  the  sheet 
would  probably  be  full  of  minute  depressions  caused  by 
the  hammer  and  the  flatness  would  be  the  result  of 
opposing  surface  strains  induced  by  tlie  peening  action. 
When  the  surface  was  polished,  the  marks  would  be 
glaringly  apparent  if  left  in,  while  if  taken  out  the 
surface  strains  would  be  removed  and  the  sheet  assume 
its  original  shape. 

Sawsmithing,  or  as  it  is  sometimes  called,  saw  ham- 
mering, has  for  years  been  looked  upon  as  an  art  rather 

than  an  exact  science,  and  its  acquirement  a  matter  of 
Instinct  and  temperament  rather  than  the  following  of 
cut-and-dried  rules.  This  idea  is  rather  intensified  to 
the  casual  onlooker  by  the  mysterious  manner  in  which 

straightened  or  otherwise  manipulated  to  make  them 
function  properly  in  the  machine,  the  work  being  tested 
for  truth  with  special  gages,  straight-edges  and  surface 
plates.    Figs.  2,  3,  and  4  show  some  of  these  operations. 

While  much  of  this  work  is  done  with  the  peculiar 
shaped  hammers  of  the  sawsmith  a  new  method  has 
been  developed  by  the  foreman,  Mr.  Grant,  for  flatten- 

ing the  plates  used  to  make  the  case.  A  standard  make 
of  foot  press  was  used  as  a  basis  for  the  flattening 
machine ;  the  lever  was  taken  out  and  a  pinion  substi- 

tuted which  meshes  with  a  rack  on  the  press  gate,  and 
a  new  treadle  connection  provided  so  that  while  only 
a  comparatively  light  blow  may  be  delivered  the  action 
is  very  quick  and  not  so  tiresome  to  the  operator  as  a 
regular  foot  press. 

The  "tools"  used  are  made  of  wood  faced  with  leather, 
and  with  this  rig  an  operator  familiar  with  the  work 
may  flatten  a  warped  plate  in  an  astonishingly  short 
space  of  time.  This  method  has  the  advantage  of  doing 
the  work  without  marring  the  surface,  and  there  is 
less  liability  of  the  plates  returning  to  their  original 
shape  when  subjected  to  further  operations.  The 
machine  is  shown  in  Fig.  5. 

One  of  the  pieces  to  be  flattened  is  the  keyboard  plate. 
This  part  is  in  fact  two  plates,  each  pierced  with  81 
rectangular  holes  for  the  key  stems  as  well  as  several 
holes  for  other  purposes.  These  plates  are  not  sub- 

jected to  the  flattening  process  until  after  the  piercing 
operation.     One  of  the  plates  may  be  seen  in  Fig.  3. 

The  tools  for  piercing  the  keyboard  plates  are  shown 
in  Fig.  6.     They  are  of  the  pillar  type  and  pierce  all 
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FIG.  9.     A  SET  OF  KEY  STEMS 

holes  for  the  key  stems  at  once.  The  punches  are  re- 
movable and  any  required  combination  of  them  can  be 

used  for  piercing  keyboards  other  than  standard.  The 
holes  pierced  by  this  tool  are  slightly  smaller  than  is 
required  in  the  finished  plate. 

It  is  very  desirable  to  have  the  key  stems  a  close  fit 
in  the  plate,  and  for  that  reason  the  holes  are  made 
smaller  than  is  required  and  are  later  subjected  to  an 
individual  broaching  operation,  which  is  done  in  a 
foot  press  with  a  broach  that  has  a  pilot  to  fit  the 
pierced  holes.  This  broach  leaves  the  holes  smooth  and 
exactly  to  size.  In  Fig.  7  is  a  partly  assembled  key- 

board showing  the  jig  in  which  the  assembling  is  done, 
the  key  stems,  springs,  lock-washers  and  key  locks,  also 
the  cast-iron  spacers  which  separate  the  two  plates  com- 

prising the  board. 
The  cover  of  the  machine  carriage  is  made  from  sheet 

steel  rolled  to  the  required  shape  at  the  mills.  One  of 
the  sets  of  tools  for  piercing  the  little  windows  in  this 
part  is  shown  in  Fig.  8,  one  of  the  covers  being  shown 

at  JL  ■  As  will  be  noticed  in  this  picture  the  punch 
conaw  only  a  portion  of  the  die.  The  work  passes  these 
todis  twice,  with  the  punch  in  different  positions.  Only 

alternate  ho'es  are  pierced  at  each  setting,  and  this 
Biethod  permits  a  much  stronger  die  construction  than 
would  be  possible  if  the  holes  were  as  closely  spaced  in 
the  die  as  they  are  needed  in  the  work.  It  also  enables 
the  body  of  the  die  to  be  made  of  soft  material  while 
the  actual  cutting  edges  are  supplied  by  tool-steel  bush- 

ings.   The  ends  of  the  carriage  are  die  castings. 

A  considerable  portion  of  the  "works"  of  a  calculating 
machine  consists  of  toothed  wheels  which  to  the  un- 

initiated would  seem  to  be  gears,  but  most  of  these  are 
counting  wheels  and  the  mating  member  is  either  the 

pins  on  the  "clutch''  or  the  "dogs"  on  the  "carrying 
shaft."  There  are,  however,  a  number  of  bona  fide  gears 
in  the  machine,  and  these  are  cut  in  the  usual  manner. 

The  counting  wheels  are  blanked  and  pierced  in  com- 
pound dies,  each  piece  coming  from  the  tools  complete, 

including  the  teeth  and  all  necessary  holes  in  the  web. 
They  are  then  straightened  and  flattened  and  are  ground 
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to  thickness  on  a  Bristol  surface-grinding  machine, 
after  which  they  are  subjected  to  a  shaving  operation 
in  a  compound  die,  which  is  very  much  like  the  blank- 

ing die,  but  which  takes  off  but  a  small  amount  of  stock, 
leaving  the  wheel  exact  in  size  and  perfect  in  form. 

The  wheels  of  the  "clearing-out  train"  as  well  as  some 
of  the  operating  wheels  are  in  effect  intermittent  gears 
and  are  produced  in  the  same  manner  as  the  counting 
wheels  except  that  the  smooth  portion  of  their  periphery, 
which  must  be  perfectly  concentric,  is  finished  with  a 
small  profiling  cutter,  the  work  being  held  in  a  fixture 
which  feeds  the  gear  to  the  cutter,  turns  it  about  its 
own  center  until  the  cutter  has  milled  the  smooth  por- 

tion and  then  withdraws  it. 

Another  product  of  the  press  department  requiring 
great  accuracy  is  the  key  stems  shown  in  Fig.  9.  There 
are  nine  registering  keys  and  a  clearing  key  to  each 
column,  and  there  is  the  general  clearing  key  to  the 
right  of  the  key  bank,  making  11  kinds  of  key  stems. 
From  one  of  the  lower  corners  of  each  first  register- 

ing key  stem,  or  "1"  key,  there  extends  a  narrow  wedge- 
like projection  the  office  of  which  is  to  move  or  "set" 

a  part  which  directly  affects  the  counting  wheel.  On 

the  stems  of  keys  "2,"  "3"  and  "4"  this  wedge  is  in- 

creasingly wider,  the  resultant  movement  of  the  "set"' 
corresponding.  On  the  "5"  key  there  is  no  projection 
from  this  comer,  but  there  is  one  on  the  opposite  cor- 

ner, which  is  repeated  without  variation  on  keys  "6," 
"7,"  "8"  and  "9."  These  last  four  keys  all  have  two 

projections  each,  one  corresponding  to  the  "5"  key  and 

the  other  corresponding  relatively  to  the  "1,"'  "2,"  "3" 
and  "4"  keys,  so  that  for  all  keys  above  the  "5"  the 
"set"  is  a  combination  of  two  movements. 

It  will  be  evident  therefore  that  accurate  methods  of 
production  are  required,  as  the  range  of  movement  is 
quite  limited  and  it  must  be  divided  by  at  least  five  to 
differentiate  one  key  from  another.  The  method  of 
production  is  the  same  as  in  the  case  of  the  counting 
wheels,  the  stems  being  blanked  and  shaved  with  com- 

pound dies. 
Fig.  10  will  serve  to  show  the  arrangement  of  the 

keys  in  the  key  bank  with  reference  to  the  various 
wedge-shaped  projections.  In  this  cut  the  workman 
is  adjusting  a  keyboard  after  assembling  to  correct  any 
error  that  may  interfere  with  the  accurate  registering 
of  the  keys. 

The  assembling  of  the  machine  will  be  taken  up  in 
a  subsequent  article  and  further  operation  described. 

How  Would  You  Prevent  This  Grinding 
Trouble? 

By  J.  S.  Damon 

Referring  to  the  query  on  page  705  of  the  American 
Machinist,  I  believe  that  the  work  can  be  done  on  a 
Simplex  grinding  machine.  The  grinding  medium  in 
this  machine  is  a  belt  to  which  the  abrasive  (emery, 
corundum,  or  similar  material)  is  affixed  by  glue  or 
cement.  This  rapidly  moving  belt  is  supported  from  the 
inside  by  a  plane  surface  of  cast  iron,  therefore  pre- 

senting a  broad  flat  surface  completely  covering  the 
surface  of  the  article  to  be  ground.  The  grinding  is 
accomplished  all  at  once  instead  of  removing  the  metal 
a  little  at  a  time  by  a  point  of  contact  moving  to  and 
fro  as  in  the  wheel  type  of  grinding  machine.  It  is  my 
opinion  that  the  piece  described  by  Mr.  Vernon  can  be 
handled  satisfactorily  on  this  machine. 
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XL     Low-Pressure  Acetylene  and 
Thermalene  Generators* 

The  details  of  the  latest  type  of  low-pressure 
acetylene  generator  will  be  of  interest  to  every 
mechanic  having  anything  to  do  with  gas-torch 
welding.  Thermalene  generation  is  a  very 
unique  proposition  and  ivas  first  voted  in  the 

"American  Machinist,"  Aug.  10,  1916. 

THE  use  of  a  low-pressure  acetylene  generator, 
the  pressure  of  which  is  limited  to  1  lb.  or  less, 
makes  it  possible  to  use  a  gasometer  for  the 

storage  of  the  generated  gas,  with  its  accompanying 
advantage  of  absolute  volumetric  or  pressure  control. 
A  phantom  view  of  a  typical  low-pressure  generator, 
made  by  the  Oxweld  Acetylene  Co.,  is  shown  in  Fig. 
102.  The  carbide-feeding  mechanism  and  tank  closely 
resemble  that  of  the  pressure  type,  and  with  the 
exception  of  the  gasometer  and  its  mechanism,  the  rest 
of  the  apparatus  resemble  it  also. 

The  possibility  of  loss  of  gas  through  ordinary  leak- 
age in  the  line  and  connections  is  practically  eliminated 

with  the  lov/-prcssure  system.  The  gas  bell  A  provides 
storage  for  gas  and  effectively  guards  against  the  loss 
due  to  after-generation.  Control  of  the  carbide-feed 
mechanism  is  accomplished  through  the  rise  and  fall 
of  the  gas  bell,  giving  a  very  constant  gas  pressure. 
The  movement  of  the  gas  bell  gives  a  dual  motor 
control,  first  through  a  carefully  adjusted  friction 
brake,  which  provides  for  gradual  starting  and  stopping, 
and,  second,  through  a  positive  jaw  clutch.  Special 
provision  is  made  for  shutting  off  the  motor  feed  when 

•For    the    author's    forthroming    book,    "Welding    and    Cutting." AU    rights    reserved. 

the  gas  bell  is  in  its  lowest  position,  which  might  result 
from  a  severe  leak  in  the  line  or  connections. 

Operation  of  the  generator  is  effected  by  a  small  but 
efficient  weight-driven  motor  B,  which  is  automatically 
started  and  stopped  in  proportion  to  the  amount  of  gas 
being  used.  The  motor  weights  C  always  lower  approxi- 

mately the  same  distance  for  each  pound  of  carbide 
used,  and  constitute  a  reliable  indication  of  the  amount 
of  carbide  remaining  in  the  machine  at  any  time.  The 
generator  requires  no  attention  whatever  other  than 
periodic  recharging  with  carbide  and  water.  By  the  use 
of  a  positive  forced  feed,  it  is  impossible  for  more  than 
the  proper  quantity  of  carbide  to  be  fed  to  the  water 
at  a  time.  In  order  to  secure  cool,  and  hence  efficient, 
generation,  it  is  necessary  to  have  not  less  than  one 
gallon  of  water  capacity  per  pound  of  carbide  charge. 
This  requirement  is  met  by  all  of  these  generators. 

A  complete  and  efficient  system  of  interlocking  safety 
devices  prevents  mistakes  in  operation  due  to  careless- 

ness or  forgetfulness  when  charging  the  generator.  The 
hydraulic  back-pressure  valve  with  threo  distinct  water 
seals,  prevents  the  possibility  of  any  oxygen  entering 
the  generator. 

The  generator  is  equipped  with  an  agitator  D,  which 
churns  the  residuum  thoroughly,  allowing  it  to  flow  out 
freely  and  quickly  when  the  residuum  outlet  is  opened 
for  recharging.  These  low-pressure  generators  use  the 
nut,  or  1\  X  i-in.  size  carbide. 

The  Oxweld  Duplex  Generators 

The  duplex  form  of  generator,  shown  in  Fig.  103,  is 
designed  to  meet  the  requirements  of  many  industries, 
where  continuous  operation  of  the  generator,  without 
interruption  for  cleaning  or  repairing,  is  essential.  It 
is  made  up  of  two  of  the  low-presure  generators,  both 
delivering  to  the  same  gasometer.  Either  generator  can 
be  operated  independent  of  the  other,  allowing  one  to 
be    used   while   the    other    is    being   recharged.      The 
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PIG.   102.     SKCTIONAL  VIEW  OF  OXWELD  LOW-PRESSURE  GENERATOR 
SHOWING    INTERIOR   ARRANGEMENT    AND  DIRECTION  OP  FLOW  OF  GAS 

low-pressure  generators  are  made  in  a  number  of  sizes, 
details  of  which  are  given  in  Table  VIII. 

Reputable  manufacturers  always  supply  detailed 
instructors  as  to  the  care  and  maintenance  of  their 
generators.     These   should   be  posted   in    a   permanent 

TABLE  VIII. OXWELD  LOW-PRESSURE   GENERATOR 
SIZES 

Carbide 
Capacity Single  or 

Duplex 

Gas 
Capacity 
Cu.  Ft. 

Per Hour 

Approx. No.  of 

Blow- 

pipes 

DIMENSIONS 
Approx. 

Shipping 

Weight. 

Com- 

plete 

Plant 

Min. 
Width 
of  Door 

in 
Pounds Height 

Length Width 

Through 

Which 
Gen.  will 

Pass 

50 50 
50 100 

100 200 
200 
300 

300 
500 500 

! 
3 
6 
6 

12 
12 
18 
18 

10 

30 

7' 4" 

TV 

7' 6" 

7' 6" 

9'4" 9' 4" 

lOT' 10'  1" 

ir7" 11- 7" 

5'    7" 8' 10" 
6'    2" 

9'   8" 
8'   0" 

13'   0" -  8'  10" 

14'    1" 

ir   3' 
18'   0" 

3' 2" 

3' 2" 3' 7" 

3' 7" 

5'0" 

5'0" 
S'4" 

1% 

6' 6" 

1400 

1800 1900 
2400 

2500 

3500 4100 
4800 
4800 
6500 29M" 

29K" 

SO 
100 

Duplex   

100 

33' 

200 

200 

41''
 

300 
Single     .. 

48"
 

48" 62"
" 

62" 

300 
SOD 
SOO Duplex   

when  not  in  use.  Whon  the  sludge  is 
drawn  off  and  the  machine  flushed  out, 
do  not  do  anything  else  until  it  has 
been  refilled  as  directed  in  the  in- 

structions for  recharging  it. 
Never  open  the  carbide  filling  plug, 

charge  the  machine  with  carbide,  do 
any  adjusting  or  manipulating,  or 
make  repairs,  unless  the  generating 
chamber  is  full  of  water,  as  directed 
in  the  instructions  for  operating  the 

generator. Renew  the  water  in  the  generating 
chamber  each  time  any  carbide  is 
placed  in  the  hopper.  Never  run  more 
than  one  charge  of  carbide  into  the 
generating  chamber  without  refilling 
with  fresh  water.  Do  not  experiment. 

If  water  in  any  chamber  of  the  gen- 
erator should  freeze,  do  not  attempt  to 

thaw  it  with  anything  but  hot  water; 

and  then  examine  the  generator  care- 
fully for  any  damage  which  freezing 

may  have  caused. 
If  the  generator  should  ever  require 

repair:  First,  remove  all  carbide; 
second,  drain  all  water  from  the  gen- 

erating chamber,  then  refill  the  gen- 
erating chamber  as  if  for  recharging; 

third,  disconnect  the  generator  from 
piping  and  remove  it  to  the  open  air, 

then  fill  all  the  compartments  with  water  and  thus  force 
out  all  mi.xtures  of  gas  and  air  before  applying  soldering 
irons  or  any  tools  that  could  cause  a  spark.  See  that 
the  workmen  removing  or  repairing  the  generator  un- 

derstand this  thoroughly. 
Familiarize  yourself  thoroughly  with  the  directions 

for  operating  your  generator,  which  are  furnished  by 
its  makers;  and  when  recharging  the  machine  follow 
them  in  the  order  in  which  they  are  given. 

In  composition  and  method  of  production,  thermalene 
differs  from  any  gas  previously  used  for  welding  pur- 

HYDRAULIC 

BACK-PRESSURE 
VALVE 

place  near  the  generator  and  should  be  strictly  adhered 
to  in  setting  up,  starting,  and  refilling. 

The  following  general  precautions  should  always  be 
observed : 

In  charging  a  generator  never  use  anything  but  the 
hands  or  a  wooden  stick  to  poke  the  carbide,  on  account 
of  the  danger  of  causing  a  spark. 

As  far  as  practicable  do  all  charging,  cleaning,  ad- 
justing, and  manipulating  of  the  generator  by  daylight. 

Avoid  as  far  as  possible  the  introducing  of  air  into 
the  generator,  or  the  circulation  of  air  through  it. 
Never  leave  any  opening  in  the  machine  open  longer 
than  is  necessary  and  never  have  any  two  openings, 
such  as  the  carbide  charging  door  and  the  sludge  valve, 
open  at  the  same  time. 

Keep  the  generator  full  of  water  at  all  times,  even 
FIG.    103. OXWELD    LOW-PRESSURE    ACETYLENE    GEN- 

ER.\TOR.    DUPLEX    TYPE 
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PIG.  106.   THBRMALENE  OUTFIT  FOR  SHOP  USE 

Referring  now  to  the  illustration,  a  cylindrical  screen 

A  is  first  placed  in  the  can  to  be  filled  and  then  a  layer 
of  carbide  is  placed  in  the  bottom  of  the  can  around 
the  screen  tube.  An  unglazed  carboard  disk  B  is  next 
placed  on  top  of  the  carbide.  A  spacer  C,  made  of 
thin  metal  bent  so  as  to  lie  edgewise,  is  placed  on  top 
of  the  cardboard  and  then  a  disk  of  screen  is  put  over 
it.  Sawdust  impregnated  with  crude  oil  in  a  cloth 
sack  made  of  two  cloth  disks  sewed  together  is  laid 
on  the  screen.  On  this  is  another  screen,  then  a  spacer 
and  a  cardboard  disk,  and  so  on  to  the  top,  ending 
with  a  sack  of  oil-soaked  sawdust  covered  with  a  piece 
of  screen  that  has  no  hole  in  the  center  for  the  cylin- 

drical tube.  The  end  of  the  can  is  closed  with  a  cover 
for  handling,  which  is  removed  before  placing  in  a 
generator. 
As  previously  mentioned,  the  water  feeding  in 

through  the  valve  in  the  cartridge  chamber  drips  down 
through  the  cylindrical  screen  tube  and  starts  slacking 
of  the  lower  layer  of  carbide,  the  heat  of  which 
vaporizes  the  oil  in  the  sack  above  it.  The  cardboard 
disks,  while  strong  enough  to  hold  the  layers  firmly  in 
place  while  dry,  begin  to  soak  up  as  soon  as  the  feeding 
starts,  and  consequently  become  soft,  so  as  to  give  way 
under  the  pressure  of  the  expanding  carbide,  allowing  it 
to  be  forced  into  the  spacing  between  the  carbide  and 
the  oily  sawdust.  This  space  is  so  calculated  as  to  keep 
the  various  layers  firmly  in  place  until  the  cartridge  is 
exhausted.  Another  thing  is  that,  as  any  liberated 
steam  or  water  vapor  must  pass  through  the  absorbent 
cardboard  as  well  as  the  oil,  before  it  reaches  the  next 
layer  of  carbide,  action  of  the  steam  on  the  carbide 
above  is  prevented.  This  insures  that  the  respective 
layers  of  carbide  will  not  be  acted  upon  until  the  water 
becomes  level  with  them  in  turn.  In  consequence,  a 
cartridge  can  remain  in  a  generator  a  long  time  without 
becoming  spent.     The  screen  disks  on  top  and  bottom 

of  each  layer  of  oily  sawdust  furnish  efficient  volatiliza- 
tion and  egress  for  the  gas. 

By  the  method  of  producing   thermalene,   the  heat 
evolved  by  the  generation  of  acetylene  is  absorbed,  at 
the  place  of  generation,  in  the  production  of  the  oil 
gas.     This  utilization  of  heat  serves  to  keep  the  tem- 

perature down,  since  the  heat  generated  is  used  and 
dissipated  by  the  latent  heat  of  the  oil,  so  that  radiation 
and  absorption   by  water   is   not  necessarily   depended 
upon.     The   gas   combination   that   results   passes   out 
through  the  T-pipe  ends  and  bubbles  up  through  the 
water  into -the  upper  part  of  the  generator.     The  low 
temperature  causes  the  impurities  to  drain  back  into 
the  chamber,  from  which  they  are  easily  removed.    The 
layers  of  carbide  and  oily  sawdust  are  so  proportioned 
as  to  cause  only  the  vaporization  of  the  lighter  oils, 
such  as  benzine,  naphthalene,  kerosene  and  the  like. 
The  temperature  is  not  high  enough  to  vaporize  the  tar 
oils,  as  these  are  heavy  and  give  a  deposit  of  lamp- 

black.    These  heavy   oils   are   therefore   not   utilized, 
but  remain  in  the  cartridge.     The  temperature  in  the 
cartridge  is  maintained  between  200  and  300  deg.  C. 
(392  to  572  deg.  F),  depending  upon  the  rapidity  with 
which  the  gas  is  being  used  and  the  amount  which  is 
generated  and  delivered.     It  is  not  intended  that  an 
actual  boiling  take  place  at  any  time,  for  if  the  tem- 

perature is  too  high  there  will  be   a   vaporization   of 
the  heavy  oils,  causing  deposits  in  the  pipes  and  also 
an    increase    in   the    impurities.      The    gases    passing 
through  the  pipes  cooled  by  the  water  of  the  generator 
are  kept  between  60  and  70  deg.  F.     In  the  passage 
through  the  cooled  pipes  the  impurities  are  removed  in 
the  following  manner:     Acetylene  has  a  comparatively 

high  specific  heat,  so  that  its  rate  of  cooling  when  pass- 
ing through  the  pipes  is  low.    The  specific  heat  of  oil 

gas  is,  however,  only  one-eighth  of  that  of  acetylene, 
so  that  its  cooling  effect  will  be  eight  times  as  great. 
Now   if  the  two   gases   are   passed   together   along   a 
cooling  surface,  the  temperature  of  low  specific  heat  will 
decrease  rapidly  and  cause  a  rapid  lowering  of  the  tem- 

perature of  the  other  gas.     This  causes  a  deposit  of 
the  vapors  suspended  therein.    So  this  action  results  in 

the  deposit  of  the  sulphur,  phosphorus  and  silicon  com- 
pounds, and  of  the  ammonia.     In   order,   however,   to 

bring  about  this  precipitation  the  temperature  must  be 

FIG.  107.  PORTABLE  THERMALENE  GENERATOR  OUTFIT 
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sufficiently  low — that  is,  as  stated  above,  between  60  and 
70  deg.  F.  If  the  gas  finally  issuing  from  the  pipes 
and  water  was  too  hot,  the  impurities  would  not  be 
thrown  out. 

In  this  process  the  acetylene  and  oil  gas,  generated 
and  cooled,  will  combine  in  the  pipes  after  the  im- 

purities are  removed.  It  is  important,  however,  that 
the  impurities  be  removed  and  the  product  sufficiently 
cooled,  since  no  real  combination  will  take  place  at  too 
high  a  temperature.  Foi;'  instance,  if  the  water  is  above 
180  deg.  F.  the  oil  burns  and  no  proper  combination 
results. 

The  combined  gas  produced,  named  thermalene,  pos- 
se.sses  marked  characteristics  that  distinguish  it  from 
oil-gas,  from  acetylene,  and  from  the  usual  mixture 
of  the  two.  The  density  is  greater  than  air,  being 
1.1  taking  air  as  unity.  The  issuing  gas  can  be  seen 
to  sink  WTien  thrown  through  a  sunbeam.  The  specific 
heat  is  low,  being  a  little  over  one-eighth  of  that  of 
acetylene.  Thermalene  liquefies  at  between  1400-  and 

1500-lb.  pressure  per  square  inch  at  room  tempera- 
ture, and  in  its  liquid  state  is  nonexplosive  and  stable. 

A  very  noticeable  thing  is  the  odor,  which  is  not  at 
all  like  the  odor  of  either  acetylene  or  of  oil-gas,  but  is 
a  soft,  sweet  smell,  not  strong  or  offensive  in  any  way. 
The  color  is  white,  but  with  a  predominating  proportion 
of  the  red  and  yellow  parts  of  the  spectrum.  The 
maximum  Same  temperature,  according  to  H.  Mc- 
Cormack,  professor  of  chemical  engineering.  Armour 
Institute  of  Technology,  Chicago,  111.,  has  been  found  to 
be  about  £500  deg.  F.  The  high  density  of  the  gas 
has  a  num.ber  of  advantages.  It  has  more  body  than 
acetylene  and  does  not  need  so  much  oxygen.  Moreover, 
it  mixes  better  with  oxygen.  It  does  not  explode  as 
readily  as  acetylene,  so  can  be  mixed  with  greater 
proportions  of  air.  In  a  Bunsen  burner  it  is  possible 
to  mix  as  much  as  32  per  cent,  of  air  without  causing 
a  flareback.  It  can  readily  be  turned  down  without 
causing  a  flareback,  and  it  can  be  used  with  a  Welsbach 
mantle  to  advantage.  The  upper  and  lower  explosive 
limits  are  12  per  cent,  and  30  per  cent.  It  averages 
approximately  13.97  cu.ft.  per  pound. 

Some  Advantages  of  Thermalene 

When  used  for  welding  and  cutting,  thermalene  has 
numerous  good  points.  It  does  not  require  an  excess 
of  oxygen,  and  the  flame,  therefore,  produces  a  soft 
weld,  especially  in  cast  iron.  When  welding  it  is  notice- 

able that  less  sparks  are  thrown  off  than  when  using 
acetylene.  It  can  be  used  at  a  lower  pressure  also, 
owing  to  its  greater  calorific  value.  Owing  to  the  re- 

moval of  the  various  impurities,  there  are  no  corrosive 
effects  on  fittings,  nor  poisonous  effects.  It  is  also 
for  this  reason  that  there  is  little  or  no  danger  of 
explosion.  Neither  does  the  spent  cartridge  give  off 
explosive  gases,  for  the  reason  that  the  gases  liable 
to  cause  explosion  are  separated  and  drained  off  from 
the  generator  chamber.  Corrosion  of  interior  walls, 
due  to  water  action,  is  prevented  by  the  oil  vapor  which 
is  always  present  and  forms  a  protecting  and  sealing 
effect  throughout. 

A  thermalene  generator  may  discharge  its  gas  into 
a  storage  tank,  or  the  gas  may  be  used  direct  from 
generator  to  torch.  A  welding  or  cutting  outfit,  suitable 
for  shop  use,  where  it  will  not  need  to  be  moved  fre- 

quently, is  shovm  in  Fig.  106.  Here  the  gas  is  used 
direct  from  generator  to  torch.  The  smallest  generator 
like  the  one   shown   is   lOJ    in.   in   diameter,   stands   3 

ft.  9  in.  high,  and  weighs  about  60  lb.  An  apparatus 
mounted  on  a  truck  is  shown  in  Fig.  107.  As  a  rule 
a  No.  2  generator  is  used  for  this  purpose.  This  size 
is  16  in.  in  diameter,  stands  6  ft.  high,  and  will  produce 
70  cu.ft.  of  gas  with  one  charge,  the  generator  weighing 
225  lb.  and  the  storage  tank  120  lb.  The  largest  size 
generators  will  produce  200  cu.ft.  of  gas  per  charge, 
and  they  may  be  coupled  in  batteries  where  a  large 
amount  of  gas  is  desired.  These  can  be  arranged  so 
that  part  of  them  can  be  recharged  while  the  others 
are  working,  or  storage  tanks  of  sufficient  capacity  may 
be  used  to  allow  for  recharging. 

Former-Plate  Construction  for Shell  Turning 

By  A.  R.  Melloy 

The  construction  of  former  plates  for  turning  shells 
in  a  lathe  involves  a  few  points  that  are  bound  to 
puzzle  the  designer  in  his  first  attempts  at  former- 
plate  design.  The  following  description  will  probably 
be  of  some  help  to  shell  men  in  general: 

Let  it  be  required  to  turn  the  shell  A  in  the  figure, 
using  two  former  plates  Bl  and  B2  to  guide  a  roller 
C.  The  roller  C  operates  the  tool  D  by  means  of 
rigid  connections  to  the  cross-slide  of  the  lathe  so 
that  D  cannot  pivot  around  C  and  can  only  travel 
parallel    to    it. 

Consider  for  the  present  that  the  shell  has  only  one 
curve  of  radius  E,  then  the  following  rules  will  apply: 

a.  The  radius  of  the  plate  B2  will  be  the  radius  E 
of  the  shell. 

b.  The  radius  of  the  plate  J51  will  be  the  radius  E 
plus  the  diameter  of  the  roller  C,ot  K  =  C  -\-  E. 

c.  The  tool  for  finishing  must  be  ground  to  the  radius 
of  the  roller  C 

d.  The  roughing  tool  must  bear  a  definite  relation 
to  the  finishing  tool. 

In  order  to  prove  rules  a  and  b,  imagine  a  finished 
shell  to  be  in  the  machine  and  a  roller  G  replacing 
the  tool  D.  The  center  of  this  roller  is  rigidly  fixed 
to  the  center  of  the  roller  C;  therefore  these  two  centers 
will  travel  in  an  arc  of  a  circle  of  radius  H  which 
is  the  same  for  both.  It  is  important  to  establish 
clearly  in  mind  the  fact  that  the  roller  G,  in  traveling 
parallel  to  C,  must  pivot  around  a  center  J,  which  is 
quite  different  from  the  center  7  around  which  C  pivots. 

The  radius  H  is  equal  to  the  radius  E  plus  the  radius 
Q 

of  the  roller  ox  H  ̂   E  -\-  -^  and  the  radius  K  is  equal 
to  the  radius  E  plus  the  diameter  of  the  roller  or  K 

=  E  ■  |-  C.  The  radius  K  of  the  shell  layout  corre- 
sponds to  radius  K  of  the  plate  51  and  radius  E  of 

the  shell  corresponds  to  radius  E  of  the  plate  B2  by 
reason  of  the  parallel  motions  of  the  two  rollers. 

In  considering  rule  c  the  roller  G  is  seen  to  touch 
the  shell  at  various  points  L,  M  and  N,  which  are 
really  points  of  tangency  of  the  two  circles,  and  the 
cutting  point  travels  on  an  arc  through  an  angle  O. 
Consequently,  the  cutting  edge  of  the  tool  must  be  the 
arc  of  a  circle  which  passes  through  those  points  and 

has  a  radius  -x.  ' 
Some  firms  use  circular  tools  held  by  a  special  holder, 

but  every  grinding  of  such  a  tool  changes  the  diameter 
of  the  tool  and  consequently  changes  the  profile  of  the 
shell.     If  a  lathe  tool  is  ground  with  a  gage  to  the 
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radius  of  the  roller  it  Is  always  the  same,  will  always 

give  the  same  results  and  is  the  simplest  possible. 

In  considering  rule  d  it  is  necessary  to  study  D 

in  the  figure,  which  shows  the  roughing  tool  super- 

imposed on  the  finishing  tool.  In  both  of  these  tools 

and  in  a  set-up  gage,  to  be  described  later,  a  distance 

P  must  be  established  which  is  the  same  for  all  tools 

and  gages,  and  forms  the  basis  of  an  "interchang
e- 

ability"   system.     The  radius    g    necessary   for   good 

finishing,  will  be  found  too  great  for  roughing  and  a 

smaller  radius  Q  must  be  used  in  the  roughing  tool 

FORMER-PLATK   CONSTRUCTION     ' 

which  may  be  made  to  suit  the  designer,  remembering 
that  the  smaller  the  radius  Q  is  made,  the  more  metal 
the  roughing  tool  leaves  on  for  the  finishing  tool  to 
remove.  Conditions  might  arise  where  it  would  be 
desirable  to  use  two  roughing  tools  in  which  the  second 
tool  might  have  a  radius  intermediate  between  the  first 
and  the  finishing  tool. 

For  setting  up  a  machine  a  gage  R  may  be  used, 
which  is  an  ordinary  threading  tool  in  which  the  dimen- 

sion P  of  the  tools  D  corresponds  to  dimension  P  of 
the  gage. 

It  is  necessary  that  the  toolholder  shall  have  a  firm 
side  against  which  the  tools  can  be  lined  up  firmly  before 
clamping.  This  side  constitutes  a  positive  stop  for 
setting  the  tools  and  is  the  reason  why  the  dimension  P 
is  established  in  the  tools  and  gage. 

The  shells  should  be  cut  off  to  a  definite  depth  of 
cavity  so  that  the  shell  base  can  be  used  as  a  working 
point.  In  mounting  in  the  machine  a  stop  should  always 
locate  the  base  in  the  same  position.  Then  all  that  is 
necessary  is  to  clamp  the  gage  in  the  toolholder  and 
bring  the  point  touching  the  base  of  the  shell. 

In  the  former  plates  three  lines  are  laid  out,  one 
corresponding  to  the  point,  one  to  the  base  and  one  at 
a  distance  equal  to  the  radius  of  the  roller  to  the  rear 
of  the  shell-base  line. 

With  the  gage  R  at  the  base  of  the  shell  move  the 
former  plates  till  the  roller  ju.st  touches  a  straight- 

edge laid  on  the  layout  line  on  the  formers.  Then 
clamp  down  the  formers,  remove  the  gage  and  the 
roughing  and  finishing  tools  may  be  interchanged  and 

shells  changed  without  further^  setting  up.  Any  varia- 
tion in  the  shape  of  the  tools  will  be  sure  to  cause 

trouble. 

It  is  evident  that  a  sharp  corner  cannot  be  cut  with 
this  former,  and  where  a  step  is  made  from  diameter 
S  to  diameter  T  it  must  be  done  by  means  of  a  double 
radius  as  at  V  and  V  on  both  shell  and  former.  The 
.smaller  radius  V  should  not  be  less  than  the  radius  of 
the  roller  and  the  larger  radius  U  is  equal  to  the 
smaller  radius  V  plus  the  roller  diameter,  or  V  ̂ =  V 
-f-  C. 

In  certain  kinds  of  shells  the  point  is  not  one  curve, 
but  a  compound  curve.  In  these  cases  the  shape  of 
/?2  is  as  before  the  shape  of  the  shell,  but  the  shape 
of  Bl  is  complicated. 

Consider  four  points  in  plate  B\  as  WXYZ  and  let 
BB  be  the  location  of  the  center  of  the  new  radius  A  A 
involved.  From  BB  extend  the  radius  AA  through  the 
point  CC  and  let  it  pass  indefinitely  through  Y.  From 
/  draw  DD  (equal  to  E)  through  CC  and  indefinitely 
through  X.  As  before  the  arc  WX  has  a  radius  E  -f- 
C  or  K.  Arc  YZ  has  a  radius  AA  -f  C  or  EE.  Between 
the  points  XY  a  new  curve  is  introduced.  The  center 
of  this  arc  is  CC  and  its  radius  is  equal  to  C  or  the 
diameter  of  the  roller. 

Radius  FF  may  be  made  any  convenient  size,  its 
purpose  being  merely  to  prevent  the  corner  from  wear- 

ing.   Radius  GG  will  then  be  FF  -f  C. 

To  Prevent    Splattering  of  Workers 
By  W.  D.  Forbes 

Every  once  in  a  while  I  run  across  things  in  piping 
that  amuse  me,  and  once  in  a  while  I  make  a  mistake 
in  judging  too  hastily.  I  was  astonished,  one  day,  to 
notice  that  six  milling  machines  were  supplied  with 
soda  water  from  a  trunk  line,  11  in.  in  diameter,  but  the 
leads  from  the  line  were  two  inches.  Well,  I  laughed 
myself  almost  sick  over  it,  and  pointed  it  out  to  one  of 
the  directors  of  the  company,  who  joined  in  the  laugh. 
The  super  was  called  to  the  office  and  was  questioned 
as  to  how  such  a  thing  could  happen  in  such  a  well 
regulated  and  efficient  company.  It  did  not  seem  to 

disturb  the  super  at  all.  He  said,  "I  do  not  see  why  the 
piping  was  done  that  way,  but  I  will  find  out,  as  my 
piper  is  a  man  that  rarely  goes  wrong  and  I  would  like 

to  hear  what  he  has  to  say  about  it."  So  the  piper  was 
called,  a  man  well  over  50.  To  my  surprise  he  was  not 
a  bit  flustered  when  asked  why  a  2-in.  lead  was  taken 
from  a  l}-in.  run. 

"Yes,  that  looks  strange,  but  I  had  to  do  it  that  way 
as  the  men  on  the  millers  said  they  did  not  want  to 
put  up  their  unbrellas  while  running  the  machines. 

You  see,"  he  said,  "i-in.  pipe  was  called  for,  but  the 
soda  water  came  in  at  such  a  velocity  that  it  almost 

drowned  the  men  by  splattering,  so  I  cut  in  "bull  heads" 
and  reduced  the  velocity  and  we  had  no  more  kick." 

The  next  time  I  see  a  queer  job  of  piping  I  will  not 
laugh  quite  so  early  in  the  game. 



«, »» 

The  Aims  of  the  American  Gear 

Manufacturers'  Association' 
MaaCH 

^^ 

-*f 

rffailBiiMVMalta 

riMbi 

^U 

ImaL 

a2L3i 

TB»-TT-     if  ' 

-ir-TUf 

if  mir 

'*e 

«■ 

\     -i 

^mtmmmt. 

i  I       > 

«i«ii 

AiritaribiiAB 

H       !■ 



886 AMERICAN     MACHINIST Vol,  50,  No.  19 

means  readily  suggest  themselves,  namely,  our  present 
loose-leaf  sheets  with  complete  minutes  of  meetings,  in- 

cluding addresses  and  discussions;  loose-leaf  sheets  for 
standardization  and  technical  data  of  all  kinds ;  our  present 
system  of  bulletins,  which  you  have  no  doubt  found  of 
interest,  and  a  periodical  organization  publication. 

The  bulletins  would  naturally  be  the  means  employed 
for  circulating  such  matter  which  by  its  very  character 
should  be  distributed  in  this  form.  Also  that  in  which  the 
element  of  time  is  important.  On  the  other  hand,  a  period- 

ical publication  could  be  used  to  advantage  in  distributing 
news  pertaining  to  the  industry  and  a  considerable  volume 
of  interesting  information  and  data  of  various  kinds. 

Fourth  in  the  list  of  stated  objects  is  "The  standardiza- 
tion of  gear  design,  manufacture  and  application."  At 

White  Sulphur  Springs  I  originated  the  slogan  "A  gear 
standard  to  be  a  recognized  standard  should  be  an  Ameri- 

can Gear  Manufacturers'  Association  standard."  If  we 
are  to  qualify  as  an  industry  we  must  make  progress  to 
this  end.  The  evolution  of  gear  standards  is  an  obligation 
we  owe  not  only  to  ourselves  but  the  collective  gear  pur- 

chasers and  the  engineering  world. 
While  gear  standardization  in  the  aggregate  is  a  task 

of  considerable  magnitude,  a  start  with  the  simpler  phases 
will  form  the  foundation  on  which  we  may  build  success- 

fully. To  this  end  our  organization  for  standardization  will 
undoubtedly  have  some  definite  and  specific  standards  to 

recommend  for  your  consideration*  in  the  near  future. 
The  demands  of  the  war  and  other  conditions  restricted 

our  progress  during  a  part  of  the  year  just  closing.  How- 
ever, a  most  successful  meeting  was  held  in  Buffalo  in 

February  solely  in  the  interest  of  standardization.  This 
meeting  and  the  sessions  to  be  held  here  promise  to  be  the 
start  to  standardization  accomplishment. 

Last  on  the  list  of  stated  objects  of  our  association  is 

"The  promotion  of  a  spirit  of,  cooperation  among  its  mem- 
bers for  the  improved  production  and  increased  application 

of  gears."  Every  meeting  evidences  an  ever-increasing 
spirit  cf  cooperation,  and  has  advanced  the  improved  pro- 

duction of  gears.  As  a  consequence  the  business  is  being 
more  ably  conducted.  Better  gears  are  being  made,  and 
gears  are  being  more  economically  produced.  As  to  the  in- 

creased application  of  gears,  individually  many  of  those 
represented  in  the  association  have  not  been  inactive.  The 
very  character  of  the  times  since  our  inception  has  re- 

stricted any  concerted  action. 
So  much  for  the  defined  objects  of  the  association.  I 

would  also  comment  briefly  and  make  some  observations  on 
other  association  activities. 

Our  commercial  standardization  committee  also  met  in 
Buffalo  recently.  As  a  consequence  definite  and  specific 
recommendations  will  be  submitted  for  your  consid;  ration 
where  it  is  believed  the  uniformity  of  practice  is  desirable. 

In  addressing  you  in  April  last  I  remarked  that  "Sooner 
or  later  the  association  must  give  serious  consideration  to 

uniform  cost  accounting,"  adding  further  that  the  time 
was  probably  not  far  distant  when  the  Government  would 
itself  provide  in  this  connection  for  such  industries  as  did 
not  work  out  the  problem  to  its  satisfaction  for  themselves. 
Your  committee  on  uniform  cost  accounting  gave  c  onsider- 
able  time  and  thought  to  this  subject,  and  at  the  semi- 

annual meeting  in  September  presented  a  detailed  report 
with  recommendations.  Your  executive  committee  should 
give  this  further  consideration.  As  in  view  of  the  condi- 

tions under  which  we  operate  now  the  desirability  of  uni- 
form cost  accounting  grows  in   importance. 

Some  consideration  has  been  given  to  a  division  or  bu- 
reau to  adjust  controversies  as  to  product  between  sup- 
plier and  purchaser — a  plan  to  insure  equitable  settlement 

without  litigation.  Assist  your  executive  committee  with 
suggestions  so  that  they  may  recommend  some  definite 
plan  to  the  membership  for  consideration. 

While  an  increasing  number  of  representatives  have  con- 
tributed in  no  small  degree  to  the  progress  of  the  year 

just  closing,  our  association  is  especially  indebted  to  Mr. 
F.  D.  tlamlin,  its  secretary  and  treasurer,  and  Mr.  B.  F. 
Waterman,  chairman  of  the  general  standardization  com- 

mittee. You  all  appreciate  the  extent  to  which  our  secre- 
tary, ably  seconded  by  his  assistant.  Miss  Benton,  has 

increased  the  efficiency  of  his  office.     As  thj  directing  head 

of  our  standardization  activities  Mr.  Waterman  has  the 
necessary  vision  and  is  steadily  building  for  productive 
results. 

Times  and  conditions  considered,  the  association  is  to  be 
congratulated  on  its  progress  and  the  present  state  of  the 
organization.  A  successful  industry  organization  has  been 
developed  under  most  abnormal  conditions  and  is  now  avail- 

able for  service  when  the  industry '  that  is  not  organized will  be  at  a  great  disadvantage. 
To  be  of  greatest  benefit  to  the  membership  now  demands 

activity  in  practically  every  phase  cf  association  endeavor. 

Again,  "the  success  of  the  association  is  the  responsibility 
of  every  representatve." 

It  has  now  been  my  privilege  to  serve  as  your  president 
for  two  years,  or  since  the  inception  of  the  organization — 
an  honor  in  which  I  shall  always  take  pride.  The  task  has 
been  a  pleasant  one  because  of  the  conTidonce  reposed  in 
me  and  the  consideration  accorded  me.  I  shall  never  for- 

get the  evidences  of  true  friendship,  loyalty  and  esteem  on 
the  part  of  the  gear  men  reflected  in  resolutions,  letters, 
telegrams,  etc.,  from  all  parts  of  the  United  States,  vhen 
there  came  to  me  but  a  short  time  since  probably  the  great- 

est trial  I  shall  ever  be  called  upon  to  bear. 
This  sentiment  and  the  loyalty  of  my  associates  and 

friends  in  general,  coupled  with  my  little  son,  the  precious 
legacy  of  the  one  who  was  ever  an  inspiration — accom- 

plished, lovable,  kind  and  considerate,  a  real  partner,  an 
ideal  mother  and  a  true  friend — is  lighting  the  way  and 

helping  me  to  "carry  on." In  the  interest  of  the  association,  may  I  ask  for  my  suc- 
cessor the  same  confidence  and  consideration? 

How   Would  You    Prevent   Oil    From 
Discoloring  Finished  Surfaces? 

By  Harry  Senior 

Replying  to  your  query  on  page  802  of  the  Americav 
Machinist  as  to  how  the  finished  surfaces  of  machine 

tools  may  be  kept  free  from  the  molasses-colored  discol- 
oration due  to  the 

drying  on  of  oil, 
the  only  application 

known  that  will  posi- 

tively prevent  this 
is  "elbow  grease."  It 
must  be  vigorously 

and  persistently  ap- 

plied to  the  affected 
surfaces,  preferably 

through  the  medium 
of  cotton  waste  or 
similar  material. 

Firemen  and  assist- 
ants in  engine 

rooms,  apprentices 

and  helpers  in  ma- 
chine shops,  house- maids in  charge  of 

door  knobs,  etc., 
have  been  searching 
for  a  substitute  for 

this  well-known  and 
justly  celebrated  reagent  ever  since  Jim  Watt  discovered 
that  steam  came  out  of  a  tea  kettle,  but  so  far  it  re- 

mains without  a  serious  rival  in  its  field. 

It  might  possibly  lessen  to  some  extent  the  quantity 

of  the  aforementioned  "grease"  required  to  reduce  the 
molasses-colored  discoloration  of  which  you  complain  if 

you  did  not  use  molasses-colored  oil  on  your  machinery 
but  the  necessity  for  it  cannot  be  wholly  eliminated 

even  though  you  use  no  oil  at  all. 
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AUTOMOTIVE    CONSTRUCTION 

Machining  a  Six-Cylinder  Motor — II 
AN  EXTENSIVE  study  of 
I-\  tooling  has  been  made 

X  -m-  at  the  plant  of  the 
Falls  Motor  Corporation,  She- 

boygan Falls,  Wis.,  and  some 
of  the  methods  they  employ 
for  loading  every  machine  tool 
to  its  full  cutting  capacity 
might  be  applied  to  other  lines 
of  manufacture.  No  oppor- 

tunity has  been  neglected  ■ 
wherever  this  study  has  showrn 
that  thcoutput  of  a  milling  machine  can  be  increased  by 
running  a  large  number  of  different  castings  through 
the  machine  for  each  cut  by  changes  which  improve 
the  capacity  or  character  of  the  work-holding  fixtures. 

The  quantity  and  character  of  work  simultaneously 
machined  on  a  large  Ingersoll  milling  machine  is  shown 
in  Fig.  9.  There  are  seven  fixtures  mounted  on  the 
table,  which  are  not  identical  because  they  have  been 
adapted  to  the  different  pieces  they  are  to  carry.     The 

By  J.  V.  HUNTER 
Western    Editor    American    Machinist 

Attention  to  the  smaller  parts  of  this  automobile 
motor  has  not  been  neglected  in  the  development 
of  the  most  efficient  machining  methods.  The 
reader  should  ask  himself  whether  or  not  some  of 
these  methods  which  employ  the  full  capacity  of 
each  machine  tool  could  be  applied  to  different 
types  of  icork  in  his  own  machine  shop. 

total  load  at  one  complete  set- 
ting of  the  table  consists  of 

six  oil  pans,  24  cylinder  heads, 
six  manifolds  and  12  flywheel 
housings.  The  cylinder  heads 
require  four  cuts  to  finish  and 
the  flywheel  housings  require 
two,  so  that  after  each  run, 
the  positions  of  12  cylinder 
heads  and  six  housings  must 
be  transposed  to  bring  the 
other  sides  up  for  cutting. 

By  this  arrangement  after  the  third  run  of  the 
milling-machine  table  six  complete  sets  of  these  parts 
are  produced  on  each  succeeding  run.  The  time 
required  for  one  complete  travel  of  the  milling-machine 
table  is  25  min.,  and  the  runs  are  followed  through 
continuously  by  loading  and  unloading  the  table  while 
the  cuts  are  being  made.  Three  men  are  employed  in 
handling  the  work  on  this  machine. 

The  milling  fixtures  used  for  this  work  are  rather 

FIG.  9.     MILLING  MOTOR  PARTS  IX  MULTIPLE 
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intricate  in  detail,  necessarily  so  because  of  the  variety 
of  pieces  which  each  carries.  The  end  fixture  A  is 
devoted  to  the  flywheel  housings  which  rest  on  suitable 
stops  and  are  fastened  by  the  clamp  B.  The  heavy 
adjustable  screws  C  are  provided  to  take  the  heavy 
thrust  of  the  cut.  The  oil  pans  are  held  against  the 
sides  of  other  fixtures  by  the  heavy  crossbars  D,  from 
which  small  jackscrews  E  extend  to  the  top  and  bottom 
to  prevent  the  thrust  of  the  milling  cutters  from  spring- 

ing  them. 
The  neat  and  orderly  manner  in  which  the  many 

castings  are  handled  about  the  machines  constitutes 
a  lesson  on  elementary  efficiency  to  machine  shops  where 
castings  are  dumped  and  piled  indiscriminately.  The 
illustration,  Fig.  10,  shows  how  hundreds  of  castings 
are  neatly  piled  on  conveying-truck  platforms  for  trans- 

portation to  and  from  the  machines. 

After  the  cylinder  head  has  been  milled  it  is  carried 
through  a  series  of  Natco  drilling-machine  operations. 
The  first  of  these.  Fig.  11,  is  a  series  of  four  operations 
on  the  different  faces  by  use  of  an  indexing  jig.  The 
six  drills  must  drill  all  12  valve  holes  on  this  side  of 
the  piece.  This  is  accomplished  by  first  drilling  the 
left-hand  set  of  six  holes  with  the  sliding  and  revolving 
jig  C  in  the  position  that  it  now  stands  in  the  main 
frame  D.  The  aligning  pin  E  is  tlien  lifted  and  the 
frame  C  slid  to  the  left  on  its  trunsions  F  until  the 

pin  G  locks  into  place.  This  permits  the  right-hand 
set  of  holes  to  be  drilled  in  their  turA 

At  the  same  setting  of  the  cylinder ^ad  in  the  jig 
the  holes  on  the  other  side  of  the  castirfes  (which  are 
of  identical  size)  are  drilled  by  revolvirw  the  jig  on 
its  trunnions.  For  some  of  these  holes  itsis  necessary 
to  slightly  shift  the  drill  spindles,  which  is  accomplished 

^^^^K;  ̂ ^^M 
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FIG.   11.      DRILLING  CYLINDER   HEADS FIG.  12.     DRILLING  GKAU-OASE  COVERS 
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by  releasing  the  clamping  screws  that  hold  the  in- 
dividual sleeves  H  on  the  crossrail  /.  For  all  heavy 

drilling  operations  on  both  the  cylinder  block  and  head 
the  drills  are  run  at  a  speed  of  90  ft.  per  minute  with 
a  feed  of  0.015  in.  per  revolution. 

Another  Natco  drilling  machine  is  used  to  drill  the 
smaller  bolt  holes  in  the  cylinder  head.  A  simple  jig 
plate  is  used  for  this  operation  and  is  held  in  line  on 
the  cylinder  head  by  means  of  dowel  pins  which  fit  into 
some  of  the  holes  previously  drilled. 

Drilling  Gear-Case  Covers 

The  gear-case  cover  A,  Fig.  12,  has  12  holes  drilled 
in  its  rim  at  one  setting  in  the  jig.  It  is  clamped  to 
the  under  face  of  the  drill  jig  B  and  firmly  held  up  into 
place  by  means  of  a  bolt  and  a  wing  nut. 

The  large  ends  of  the  connecting-rods  are  bored  in  the 
Foote-Burt  drilling  machine,  Fig.  13,  which  customarily 

drilled  end,  and  is  drawn  up  against  the  frame  of  the  jig 
by  the  hand  screw  C  on  the  front  face,  while  the  lower 
end  is  lined  up  by  two  dowel  pins. 

After  the  caps  have  been  sawed  from  the  large  ends 
of  the  connecting-rods  they  are  taken  to  a  Victor  casting 
machine,  Fig.  15,  where  they  are  babbitt  lined,  the 
lining  being  secured  in  place  by  anchor  holes  drilled 
in  both  halves  of  the  bearing.  The  cap  A  and  rod  B 
are  shown  after  the  babbitt  lining  has  been  cast  and 
show  the  oil  grooves  which  are  cast  in  them. 

In  casting,  the  connecting-rod  is  placed  about  in  the 
position  C  with  the  cap  in  place  on  the  large  end,  a 
central  mandrel  passing  through  the  bearing.  By  rais- 

ing the  handle  D  the  cam  E  causes  the  levers  F  on  each 
side  of  the  machine  to  close  the  ends  of  the  mold  around 
the  mandrel.  The  metal,  which  is  melted  in  the  rear 
part  of  the  base  of  the  machine,  is  squirted  into  the 
opening  about  the  mandrel  under  heavy  pressure. 

i^S[i P "
^
^
 ^^ 

l|Pi. l 
'c^mj^^^Wf^ 

4  jf 

^ 

^ 

Fig. FIGS.    13.    14   AND    16.      BORING,    DRILLING   AND   REAMING-   OPERATIONS 
13 — Boring    connecting-rods.      Fig,    14 — Drilling   for   cap    bolts.     Fig.   10 — Reaming  cranlscase  bearings. 

uses  four  spindles  on  this  job.  At  the  time  this  photo- 
graph was  taken  the  machine  was  set  up  for  some 

special  work  so  that  only  two  spindles  and  three  jigs 
were  in  position.  In  regular  production  the  four 
spindles  are  so  set  up  that  two  drills  are  used  for  rough- 
boring  and  two  for  finish-boring.  Three  lip  drills  are 
used  for  making  this  cut  and  are  furnished  with  a 
liberal  flow  of  coolant.  The  main  bodies  of  the  drill 
jigs  A  have  pins  at  their  outer  ends  B,  which  serve 
as  guides  for  the  small  end  of  the  connecting-rod. 
At  the  point  C  is  a  three-pronged  bearing,  upon  which 
the  large  end  of  the  forging  rests  to  provide  ample 
space  for  chip  clearance. 

Very  heavy  bushings  D  have  been  provided  for  the 
double  purpose  of  guiding  the  drill  and  acting  as  a 
clamp  for  holding  the  connecting-rod  forgings  in  place. 
The  clamping  is  done  by  tightening  dovm  on  the  bolt  E 
of  the  clamp  F  until  the  bushing  has  been  forced  down 
tightly  on  the  top  of  the  forging.  Springs  are  provided 
beneath  the  bushing  heads,  which  serve  to  raise  them 
when  the  clamp  Is  removed  and  thus  release  the  forg- 
ings. 

In  the  standard  connecting-rod  the  two  bolt  holes 
for  attaching  caps  are  simultaneously  drilled  on  the 
Moline  drilling  machine,  Fig.  14.  The  jig  A  has  been 
provided  in  duplicate  so  that  two  connecting-rods  may 
be  drilled  at  a  time.  The  connecting-rod  is  held  on  a 
tight  spindle  B,  which  passes  through   the  previously 

All  of  the  bearings  of  the  crankshaft  and  camshaft 
are  in  the  base-block  casting  and  are  reamed  by  a 
triple-spindle  line-reaming  device  improvised  from  a 
heavy  lathe.  The  fixture  A,  Fig.  16,  fits  on  the  carriage 
of  the  lathe  and  carries  the  block  casting  as  indicated. 
A  geared  head  B  has  been  provided  for  driving  the 
three  spindles  which  carry  the  reamers.  These  spindles 
are  supported  at  their  outer  ends  by  the  three  bearings 
C,  D  and  E,  which  assure  correct  alignment  and  sup- 

port. The  operator  standing  in  front  of  the  lathe  feeds 
the  carriage  against  the  reamers  until  they  have  passed 
through  the  bearings.  One  of  the  reamers  used  for  this 
purpose  is  shown  at  A,  Fig.  17. 

The  Washing  Machine 

After  all  machine  work  has  befn  completed  on  the 
cylinder  block,  it  receives  a  thorough  washing  in  a  soda 
solution  to  remove  the  cutting  grease  and  make  sure 
no  particles  of  steel  or  chips  remain  that  might  cause 
damage  to  the  motor  after  assembly.  The  apparatus 
used  for  this  purpose,  Fig.  18,  is  the  large  hooded  struc- 

ture in  the  background.  The  pieces  A  are  started  at 
one  end,  and  by  a  chain  conveyor  are  carried  through 
this  structure  very  slowly,  during  which  they  are 
sprayed  with  a  strong  solution  of  caustic  that  removes 
all  oil  and  dirt;  they  finally  receive  a  washing  with 
clear  water  to  put  them  in  good  shape  for  assembly. 
Since  both  the  caustic  solution  and  washing  water  are 
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very  hot  the  hoods  E  and  F  have  been  provided  at  the 
ends  to  carry  away  the  escaping  steam. 

After  complete  assembly  the  engines  are  placed  on 
the  testing  block  shown  in  the  headpiece  and  there 

driven  by  shaft  and  chain  drive  from  the  large  electric 
niC*or  in  the  foreground  until  all  bearings  and  working 

parts  have  been  given  a  thorough  test  of  some  hours' duration  to  insure  that  all  operating  parts  of  the  motor 

The  General-Purpose  Tractor 
A  new  type  of  tractor  was  recently  placed  on  the 

market  by  the  Allis-Chalmers  Co.,  Milwaukee,  Wis., 

called  the  "General  Purpose  Tractor."  This  tractor 
is  rated  at  6.12  hp.,  being  of  the  two-wheel  type, 
balanced  in  the  rear  by  a  truck  wheel,  which  is  removed 
in  pulling  certain  machines.    The  tractor  has  a  normal 

FIGS.   15,   17   AND  18.     BABBITTING,   BEAMING  AND  WASHING 
Fig.  15 — Babbitting  connecting-rods.     Fig.  17 — Apparatus  for  washing  motor  parts.     Fig.  18— 

(showing  one  of  the  reamers). 
Reaming  cranlicases 

are  in  good  working  order  before  it  is  taken  to  the  final 
testing  block.  In  the  final  test  they  are  run  for  several 
hours  under  their  own  power  to  insure  against  trouble 
when  sent  out  into  actual  service. 

Production  of  Airplanes  In  England 
According  to  the  estimate  of  the  British  Advisory 

Committee  of  he  Ministry  of  Reconstruction  the  exist- 
ing airplane  factories  in  England  are  capable  of  the 

production  of  40,000  airplanes  and  30,000  motors  a 
year  and  are  able  to  supply  spare  parts  for  an  air  force 
of  that  size. 

Operation  Cost  of  Motor  Trucks 
At  a  recent  meeting  of  the  Motor  Truck  Association 

of  America,  the  operation  cost  of  motor  trucks  was 
discussed  to  determine  a  proper  cost-accounting  system. 
As  a  basis  for  this  determination,  one  of  the  largest 
operators  of  trucks  has  submitted  the  cost  of  operation 
for  a  five-ton  truck  which  makes  50  miles  per  day  and 
works  300  days  in  the  year.  The  total  cost  per  day 
operated  was  found  to  be  $29.22.  Average  operation 
conditions  as  to  the  load  were  used  in  compiling  this 
figure.  Up  to  the  present  time  these  have  equaled  a 
full  load  one  way,  or  for  a  50-mile  day  transportation 
of  125  ton-miles  at  about  24c.  per  ton-mile.  These 
are  actual  costs,  no  profit  being  included  to  cover  risks, 
etc.  These  figures,  as  given,  apply  particularly  to 
operation  of  trucks  in  large  fleets. 

drawbar  pull  of  1000  lb.  at  a  speed  of  25  m.p.h.  The 
power  plant  consists  of  a  four-cylinder  L-head  type 
engine,  with  cylinders  cast  en  bloc,  the  head  being 
removable,  and  with  a  bore  of  3»  in.  and  a  stroke  of 
4J  in.  It  weighs  325  lb.  and  is  equipped  with  a 
centrifugal  governor.  It  has  the  splash  lubrication 

system  and  is  equipped  with  a  Kingston  l-in,  carburetor, 
an  Eisemann  high-tension  magneto  and  a  Bennett  dry 
air  cleaner.  The  power  is  transmitted  through  a  Bork 
and  Beck  dry  plate  clutch,  sliding  gear  transmission, 

roller  pinion  and  bull  gear  final  drive.  The  trans- 
mission is  lubricated  by  a  geared  pump  mounted  in 

the  transmission  case  and  directly  connected  with  the 
sliding  gear  shaft,  so  that  when  the  tractor  moves  oil 
is  circulated  through  the  case. 

Altitude    Adjustment    Device    for 
Airplanes  Invented 

An  altitude  adjustment  device  for  airplane  motors 
has  been  invented  by  a  French  engineer,  Augusta 
Rateau.  This  consists  of  an  arrangement  by  which  the 
exhaust  from  the  engine  drives  a  small  turbine  which 

compresses  air  drawn  into  the  engine  to  normal  pres- 
sure, so  that  the  engine  develops  full  power  no  matter 

what  altitude.  It  is  claimed  that  a  heavy  day  bombing 
machine  whose  speed  at  15,000  ft.  ordinarily  did  not 
exceed  80  miles  an  hour,  made  140  miles  per  hour  when 

fitted  with  M.  Mateau's  invention. 
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Problems  of  Our  Foreign  Trade' By  G.  a.  O'REILLY 

FOREIGN  trade  as  we  find  it  treated  ordinarily  now- 
adays forms  an  almost  ideal  subject  for  discussion, 

that  is,  at  least  from  the  viewpoint  of  speakers  upon 
this  subject.  Nobody  seems  to  know  enough  about  it  to 
represent  serious  danger  to  anything  anybody  else  may  wish 
to  say.  The  next  speaker  always  may  assume  rather  safely that  nothing  has  been  said 
by  the  last  speaker  which 
will  disturb  or  interfere  with 
any  comfortable  theory  which 
it  may  be  considered  expedi- 

ent or  desirable  to  propound. 
Nearly  everybody  who  touches 
the  subject  talks  about  for- 

eign-trade problems,  outlines 
problems,  defines  problems, 
shows  problems  against  a 
proper  background,  calls  at- 

tention to  the  dire  things 
that  will  happen  if  these 
problems  are  not  solved,  and 
then,  just  not  to  be  guilty  of 
the  sin  of  consistency,  does 
not  solve  these  problems, 
treating  the  whole  matter  as 
though  the  solution  was  to 
come  later  on,  and  in  a  dif- 

ferent connection. 
But  the  subject  of  foreign 

trade  itself  is  serious  enough 
and  the  problems  it  suggests 
difficult  enough  to  demand  our 
best  and  most  serious  efforts 
in  their  treatment.  Speakers  may  find  it  simple  and  easy 
to  interest  audiences  who  wish  to  hear  about  foreign  trade, 
and  writers  may  find  excellent  space  for  their  efforts  out- 

lining foreign-trade  problems,  even  without  solution,  but 
the  foreign-trade  question  itself — the  big  problem — in  our 
commercial  relations  with  other  countries  not  only  has  not 
been  solved,  but,  it  sometimes  appears,  has  not  yet  been  even 
fairly  we]}  outlined. 

For  a  number  of  years  our  national  life  has  been  an  ex- 
ceedingly satisfactory  one.  We  have  developed  institutions 

of  our  own,  a  few  of  them  almost  exclusively  ours.  We 
have  quite  properly  abandoned  our  ancient  position  of 

"splendid  isolation" — we  have  definitely  accepted  the  fact 
that  we  must  learn  far  more  about  other  nations  and  other 
peoples  and  their  institutions  than  we  have  known  in  the 
past;  but  through  it  all  we  have  preserved  a  national  indi- 

viduality. We  even  went  into  this  great  world  war  in  a 
spirit  differing,  we  believe,  from  that  which  characterized 
the  attitude  of  any  other  nation  entering;  and  we  believe, 
too,  that  we  have  come  out  of  it  with  a  few  things  at  least 
not  possessed  by  nations  generally. 

And  now,  in  the  face  of  all  this,  a  danger  presents  it- 
self— one  which,  if  developed,  is  certain  to  seriously  and 

unfavorably  affect  our  national  possibilities  in  the  field 
of  foreign  trade.  We  had  hoped,  many  of  us  who  ob- 

served the  splendid  conduct  of  our  soldiers  and  our  people 
in  the  war,  that  we  might  emerge  with  a  nationality  v/hich 
would  be  bigger  and  stronger  and  more  effective  for  our 
own  purposes,  and  for  those  of  the  rest  of  the  world  too, 
than  any  we  had  known  in  the  past.  In  spite  of  this,  we 
find  ourselves  engaging  in  such  a  wild  rush  for  what  we  call 
internationality,  that  we  are  in  danger  of  sacrificing,  in 
the  interest  of  the  new  thing,  qualities  of  nationality  which 
represent  the  strongest  possibilities  in  the  life  of  our  coun- 

try. That  this  danger  touches  our  foreign-trade  possibili- 
ties goes  almost  without  saying. 

Another  problem,  a  serious  one,  too,  comes  to  us  in  the 
form  of  a  strongly  developed  tendency  on  the  part  of  our 

•From  an  address  before  the  Editorial  Conference  of  the  New 
York  Business  Publishers'  Association  in  New  York  City,  April 11,  1919. 

With  the  exception  of  those  engaged  solely  in 
export  trade,  very  few  know  much  about  its  de- 

tails. As  a  nation  tve  have  in  the  past  occupied, 
comparatively  speaking,  a  back  seat  in  the  export 
game,  and  the  reasons  are  not  hard  to  find.  Many 
manufacturers  have  sent  representatives  to  for- 

eign countries  who  not  only  could  not  speak  the 
language  but  were  not  familiar  vnth  the  trade 
conditions  existing  in  those  countries.  We  have 
tried  to  sell  the  foreigner  goods  made  to  our  own 
standard  specifications,  giving  little  or  no  thought 
to  the  requirements  of  the  purchaser.  We  were 
not  prepared  with  foreign  banking  facilities  that 
would  permit  giving  the  long  credits  customary 
in  some  countries.  Our  drastic  shipping  laws 
are  such  as  to  make  prohibitive  the  carrying  of 
ocean  freight  in  American  bottoms  in  competition 
with  ships  of  foreign  registry. 

people  to  read  into  the  people  of  other  countries  qualities 
and  characteristics  peculiarly  our  own.  Take  gratitude, 
for  instance — the  gratitude  of  our  friends  abroad,  because 
of  the  splendid  part  we  have  played  in  the  war.  Many  of 
our  people  actually  take  the  possibility  of  such  gratitude 
seriously — believe  that  it  will  bear  importantly  upon  our 

future  success  in  foreign 
trade — expect  the  people  of 
France  and  Belgium  and 
England  and  Italy  and  the 
other  nations  with  which  we 
have  been  associated  in  the 
winning  of  the  war  actually 
to  mix  sentiment  with  busi- 

ness, and  to  give  us  prefer- 
ential treatment  in  purely 

business  matters,  simply  be- 
cause they  and  we  happen  to 

have  agreed  upon  the  sound- 
ness of  a  particular  great 

principle  controlling  men  and 
nations.  In  other  words, 
many  of  us  are  disposed  to 
expect  reward  in  the  form  of 
gratitude  from  these  nations 
simply  because  we  have  done 
something  which  it  was  our 
obvious  duty  to  do — because 
we  have  participated  in  a 
war  which  was  just  as  much 
our  war  as  it  was  theirs. 

Or  course,  the  nature  of  our 
participation  in  the  war  has 

been  such  as  to  confer  upon  us  rather  distinct  advantages, 
even  material  advantages,  which,  if  we  are  fortunate,  will 
be  utilized  effectively  in  our  foreign  trade  of  the  future.  We 
now  possess  that  which  before  the  war  was  not  generally 
conceded  to  us  by  other  nations,  that  is,  background.  From 
now  on,  if  we  do  not  throw  away  the  gifts  which  have  come 
to  us,  the  mere  fact  of  being  an  American,  of  possessing  an 
American  representation,  of  having  an  American  nation 
back  of  us,  will  be  well  worth  while,  even  in  ordinary  every- 

day business.  The  best  way  to  gain  clear  understanding  of 
what  this  means  is  to  try  to  imagine  the  position  of  the 
German  commercial  representative  in  his  foreig:n-trade  con- 

tact of  the  future.  It  is  possible  to  imagine  the  time  when 
hatred,  disgust,  and  a  desire  to  punish  will  pass  from  the 
hearts  of  men,  but  when  can  we  expect  that  time  when  men 
will  trust  German  honesty,  German  veracity,  German  con- 

sistency, as  they  trusted  these  things  before  the  war? 
Merchandise  will  continue  to  be  sold  in  the  competitive  mar- 

kets of  the  world,  largely  upon  a  basis  of  quality  and  price. 
Another  of  the  important  problems  we  must  consider  in 

the  foreign-trade  connection  concerns  our  national  financial 
situation.  At  last  we  have  unloaded  the  responsibilities  of 
a  debtor  nation  and  have  taken  on  the  not  less  serious  re- 

sponsibilities of  a  creditor  nation.  We  got  along  very  suc- 
cessfully under  the  old  burdens  and  responsibilities — how 

shall  we  get  along  under  the  new?  In  the  old  situation 
the  initiative  was  largely  in  the  hands  of  the  other  fellow — 
our  creditor — and  it  was  necessary  only  that  we  comply 
with  the  reasonable  requirements  of  the  relationship; 
satisfy  him  as  to  our  financial  soundness  and  integrity,  and 
work  to  the  end  that  in  time  the  obligation  would  be  liqui- 

dated. Now  the  initiative  is  Vinith  us,  as  well  as  the  respon- 
sibility of  getting  our  world  financial  relations  upon  a 

proper  basis. 
The  bearing  of  this  question  upon  the  future  of  our  for- 

eign trade  is  very  important  and  most  intimate.  Whether 
or  not  the  world  money  center  of  today  is  located  in  Lon- 

don or  in  New  York  does  not  matter  particularly.  We  have 
the  gold,  the  credit  and  the  industrial  and  commercial 
health  and  vigor  which  mark  financial  responsibilities  to- 

ward other  nations  which  cannot  be  overlooked.     If  in  the 
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future  our  world  trade  attitude  leaves  out  of  consideration 

the  importance  not  only  of  being  able  to  meet  our  own  obli- 
gations, but  also  of  making  it  possible  for  the  other  fellow, 

our  customer,  to  meet  his  obligations  to  us,  we  shall  find 

ourselves  doing  rather  scant  justice  to  our  own  foreign- 
trade  possibilities.  Of  course,  we  cannot  consistently  give 
this  other  fellow,  from  whatever  nation,  all  he  wants,  or 
may  request. 

In  what  we  have  referred  to  as  our  "big  problem"  in  the 
foreign-trade  connection,  that  is,  ourselves,  the  question  of 

national  point  of  view  appears  conspicuously.  Our  outlook 

upon  the  entire  field  of  foreign  trade  must  undergo  change. 

Trade  with  the  world  must  be  brought  into  the  class  of  na- 
tional institutions,  national  necessities.  We  must  come  to 

realize  that,  from  whatever  cause  or  causes,  we  are  in  for- 
eign trade  definitely  and  without  the  possibility  of  getting 

out  of  it.  We  were  committed  to  this  theory  before  the  war, 
and  conditions  which  have  been  produced  by  the  war  make 
the  conclusion  irresistible. 

There  is  no  good  reason  why  our  sales  representative,  or 

investigator,  should  become  expatriate — should  lose  any 
portion  of  the  privilege  of  Americanism  merely  because  he 
crosses  our  frontiers  and  extends  his  activities  into  foreign 
fields.  There  is  no  reason  why,  assuming  an  intelligent 
attitude  here  at  home,  there  should  not  be  American 

"spheres  of  influence"  in  Latin  America,  and  India,  and 
China,  and  other  fields  in  which  our  poorer  world  interests 

lie.  These  "spheres  of  influence"  need  take  on  no  political 
color  of  any  kind — they  simply  will  form  atmospheres  which 
will  be  congenial  to  Americans  who  find  it  desirable  to  do 
business  in  these  fields,  and  to  the  spirit  of  Americanism  as 
we  find  it  here  in  our  own  country. 

These  "spheres  of  influence"  do  not  exist  at  present  any- 
where outside  the  United  States,  not  because  the  people  of 

the  different  countries  concerned  have  any  slightest  ob- 
jection to  their  development,  but  because  we,  good  Ameri- 

cans, in  the  United  States  have  not  yet  come  to  recognize 
the  importance  of  a  congenial  atmosphere  for  those  we  send 
abroad  to  do  our  work  and  sell  our  goods.  England  and 
France  and  Germany  and  the  other  countries  which  have 
found  foreign  trade  profitable  have  made  no  such  mistake 
as  this.  They  have  gone  into  foreign  lands  fully  nation- 

alized, backed  up  by  a  national  spirit  which  was  definite 
and  tangible;  their  commercial  backbone,  no  matter  what 
else  it  contained,  was  at  least  80  per  cent.  British  or  French 
or  German  or  whatever  other  national  spirit  was  represented. 

Necessity  for  Government  Aid 

In  the  development  of  this  new  national  spirit  not  only 
must  be  included  those  of  us  who  sell  and  those  of  us  virho 
manufacture  for  sale,  but  all  other  expressions  of  activity, 
not  perhaps  directly  bearing  upon  foreign  trade  but  in  one 
way  or  another  included  in  its  support,  or  interested  in  its 
success.  Most  important  of  all,  perhaps,  government  must 
be  included.  How  futile  it  must  appear  for  any  govern- 

ment to  talk  about  its  interest  in  foreign  trade,  and  about 
the  facilities  it  is  providing  in  the  interest  of  foreign  trade, 
while  there  remain  in  existence  laws  which  make  it  im- 

possible for  American  ships  to  carry  merchandise  to  the 
markets  of  the  world  in  competition  with  the  ships  of  other 
nations. 

There  are  those,  not  so  many  now  as  formerly,  who  be- 
lieve that  our  great  problem  in  foreign  trade  is  salesman- 

ship. This  may  be  true,  but  only  in  the  sense  that  one  of 
our  greatest  problems  in  domestic  trade  also  is  the  problem 
of  salesmanship.  Salesmen,  like  any  other  class  of  men, 
can  be  divided  into  good,  bad  and  indifferent.  If  we  keep 
the  good  ones  at  home  and  send  the  bad  or  indifferent  ones 
abroad,  we  certainly  shall  encounter  a  serious  salesmanship 
problem  in  our  foreign  efforts.  Or,  if  we  reverse  this 
process  and  keep  the  bad  ones  here  at  home,  we  are  sure  to 
discover  unexpected  weaknesses  in  our  domestic  commercial 
situation. 

If,  in  trying  to  secure  an  advantage  in  a  particular  for- 
eign market  we  indulge  in  the  very  bad  habit  of  "sending 

a  boy  to  do  a  man's  work"  we  must  not  expect  best  results. 
The  representative  of  the  New  York  concern  who  goes  to 
Tokio,  or  Singapore,  or  Buenos  Aires,  in  the  hope  of  inter- 

esting the  business  men  of  these  places  in  his  wares,  must 
be   careful  to   avoid   shocking   sensibilities    and    disturbing 

existing  conditions  which  the  people  of  these  countries  take 
seriously.  He  must  be  prepared  to  encounter  and  under- 

stand new  points  of  view  quite  different  from  those  which 
are  very  common  in  good  old  New  York.  In  other  words 

he  must  "watch  his  step,"  and  watch  it  continually. 

Distance  in  Points  of.  View 

It  is  a  long,  long  cry  from  commercial  Boston,  say,  to 
commercial  Singapore,  Buenos  Aires,  if  considered  in  terms 
of  difference  in  points  of  view,  but  when  we  speak  of  points 
of  view,  we  must  realize  that  Boston,  and  Ipswich,  South 
Dakota,  or  New  York  and  Portland,  Oregon,  are  not  near 
neighbors  after  all,  and  there  are  New  Yorkers  who  con- 

sider Newark,  N.  J.,  a  long  way  off. 
So  why  worry?  Why  try  to  make  ourselves  believe  that 

the  field  of  foreign  trade  presents  nothing  but  new  prob- 
lems? Why  not  try  to  convince  ourselves  that  in  our 

domestic  commercial  experience  we  have  been  proceeding 
along  sound  lines;  have  had  opportunity  to  deal  with  indus- 

trial and  commercial  fundamentals?  And  then,  why  not 
apply  our  experience  in  this  domestic  field  to  the  very  much 
over-estimated  difficulties  which  must  be  encountered 
abroad?  And,  above  all,  why  send  a  boy;  why  not  attack 
this  supposedly  difficult  foreign  situation  with  the  very  best 
we  have;  the  best  that  is  in  us? 

If  we  do  this  we  will  find  that  the  foreign-trade  problem 
is  not  so  terribly  difficult  after  all.  If  we  manufacture  spe- 

cifically for  a  foreign  demand,  as  we  do  for  domestic  cus- 
tomers; if  we  find  out  what  the  foreign  customer  wants, 

and  give  it  to  him  as  he  wants  it  and  when  he  wants  it, 
just  as  we  do  in  the  domestic  field,  and  if,  when  confronted 
by  a  stiff  salesmanship  problem,  as  we  are  in  the  foreign 
field,  we  send  abroad  the  best  salesman  instead  of  the  ordi- 

nary or  poor  ones,  again  following  our  domestic  plan  of 
treating  difficult  sales  situations,  there  is  no  reason  why 
we  should  not  succeed. 

Of  course,  if  this  theory  is  to  be  carried  out  in  a  practical 
way  we  must  eliminate  certain  tendencies  at  present  ap- 

pearing in  our  foreign-trade  plans.  These  tendencies  are 
not  noticeable  in  the  plans  of  those  of  us  who  are  in  foreign 
trade  seriously;  nor  in  the  plans  of  those  who  have  had  op- 

portunity to  study  foreign  trade  in  a  practical  way,  but  in 
the  plans  of  those  who  have  gone  into  overseas  trading, 
either  with  insufficient  equipment,  or  in  a  spirit  which  does 
not  include  the  elements  we  are  accustomed  to  expect  in 
substantial,   commercial   enterprise,   foreign   or   domestic. 

The  most  undesirable  form  assumed  by  these  tendencies 

is  a  disposition  to  force  our  goods,  our  ideas,  and'our  points 
of  view  upon  the  foreigner  by  a  process  practically  of  main 
strength.  It  is  for  instance  assumed  that  a  particular 
style  of  shoe,  or  fabric,  or  piece  of  machinery,  or  business 
method  is  good  and  sound,  and  hence  should  be  acceptable 
to  any  man  of  sense  and  business  judgment.  It  may  be 
that  in  pursuing  this  dangerous  policy  we  have  been  so  im- 

pressed with  the  merit  of  our  product  that  we  have  hoped 
in  time  that  the  foreigfn  customers  would  come  to  see  the 

product  as  we  saw  it. 
Fortunately  this  tendency  among  manufacturers  and 

salesmen  has  received  a  serious  check  in  recent  times.  It  is 

coming  to  us  gradually  that  it  is  the  other  fellow's  judg- 
ment, and  not  ours,  that  must  control  in  the  selection  of 

what  he  purchases.  We  are  rapidly  approaching  the  con- 
clusion that  if  we  are  not  willing  to  play  the  foreign-sales 

game  on  a  basis  agreeable  to  the  foreign  customer  and  un- 
derstandable by  him,  we  are  playing  the  wrong  game  and 

had  better  abandon  the  foreign  field  and  stay  right  here  at 
home  where  the  difficulties  incident  to  a  getting  together 
between  manufacturers  and  consumers  are  not  so  serious 

as  they  are  abroad. 
So  much  for  the  gloomy  side  of  the  foreign-trade  situa- 

tion, the  problem  side.  Now,  what  of  the  future?  What 
possibilities  and  attractions  does  it  hold  out  to  us?  Our 
present  foreign  trade  in  volume  is  quite  satisfactory,  or 
at  least  was  until  a  very  few  weeks  ago,  but  when  peace 
after  war,  actual  peace,  becomes  an  established  fact,  and 
after  the  nations  of  the  world,  our  competitors,  get  squared 
away  again  for  action  and  competition,  what  then?  How 
much  of  the  war-conferred  benefit  we  now  enjoy  will  re- 

main with  us?  Can  we  hold  our  present  trade?  Can 
we  produce  at  a  price  which  will  enable  us  to  compete  with 
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the  nations  which,  for  many  years,  have  heen  able  to 
operate  on  a  wage  scale  much  lower  than  ours?  Will  the 
increase  in  our  wage  scale  which  has  resulted  from  the 
war  be  met  by  a  corresponding  increase  in  scales  of  wages 
in  competitor  countries?  Will  the  part  we  have  played  in 
the  war  help  materially,  in  ouf  trade  relations?  Will  the 
fact  of  our  world  supremacy  in  money  matters  give- us  an. 
advantage  which  will  continue? 

These  are  the  questions  which  are  being  discussed  most 
seriously  at  the  present  time.  And,  on  the  whole,  the  situ- 

ation, that  is,  the  'prospect  for  the  future,  seems  at  least hopeful.  Some  features  of  the  case  clearly  are  in  our 
favor.  For  instance,  because  during  the  war  we  have 
fed  the  armies  of  the  world,  it  is  nearly  certain  that 
American  food  products  in  the  future  will  enjoy  a  degree 
of  popularity  outside  the  United  States  which  they  did  not 
enjoy  in  the  past.  Soldiers  returning  from  the  battlefields 
of  Europe  tell  many  and  interesting  stories  about  the  ex- 

perience of  foreigners  with  our  foods,  and  describe  an 
entirely  new  attitude  abroad  toward  Boston  baked  beans 
and  brown  bread,  for  instance,  and  a  number  of  other 
institutions  well  known  to  the  American  table,  but  until 
the  experience  of  the  war  practically  unknown  in  many 
other  countries.  Another  fact  sure  to  be  found  to  our 
advantage  is  that  as  the  result  of  the  increased  purchas- 

ing power  of  the  average  individual  in  other  lands  he  is 
now  able  to  take  a  much  greater  interest  in  what  we  call 

"quality"  in  goods  than  was  practicable  for  him  in  pre- 
war times.  Then,  he  was  obliged  to  buy  cheap  goods; 

now,  he  is  able  to  buy  goods  of  a  much  better  quality.  In 
former  years  the  cheaply  produced,  low-grade  articles  man- 

ufactured in  Germany  possessed  a  distinct  advantage  over 
the  more  expensive,  better  American  article,  because  it 
more  nearly  harmonized  with  the  financial  condition  of  the 
South  American,  or  Far  Eastern,  or  Scandinavian  pur- 

chaser, than  did  the  American  article. 
Another  advantage  which  has  come  to  us  through  the 

war  is  to  be  found  in  the  lessons  we  have  learned.  Our 
point  of  view  has  been  broadened;  our  national  commercial 
horizon  extended.     We  have  learned  much  concerning  world 

Dusmess  which,  before  the  war,  we  did  not  know.  Our 
banking  situation  has  improved  wondenully,  both  at  home 
and  abroad.  The  processes  of  foreign  exchange  no  longer 
are  shrouded  in  deep  mystery,  but  are  things  with  which 
a  great  number  of  American  banks  have  acquired  substan- 

tial familiarity.  The  problems  of  foreign  finance,  too,  have 
been  put  on  the  high  road  to  solution.  One  cannot  read 
English  financial  publications  or  reports  issued  by  im- 

portant British  financial  institutions  without  being  struck 
by  the  very  substantial  respect  these  people  have  developed 
for  certain  qualities  we  possess  in  the  field  of  world  finance. 

And  we  are  learning  everywhere,  and  shall  continue  to 
learn.  We  find  ourselves  rather  effectively  emancipated 
from  many  of  the  fictions  which  in  the  past  tended  to  con- 

fine our  study  and  investigation  to  things  domestic.  Our 
nation  is  sound,  vigorous,  possesses  practically  unlimited 
wealth  and  credit,  has  become  definitely  established  among 
the  nations,  not  as  a  youngster  seeking  for  recognition, 
but  as  a  seasoned  veteran,  possessing  national  qualities 
which  demand  respect  and  inspire  confidence. 

We  still  have  our  problems  to  solve,  of  course,  but  who, 
realizing  the  miracles  of  accomplishment  to  our  credit  as 
the  result  of  our  part  in  the  war,  can  have  any  reasonable 
doubt  as  to  our  ability  to  solve  them?  We  cannot  afford 
to  play  with  the  situation,  or  to  sleep  upon  our  opportuni- 

ties. The  case  is  altogether  too  serious  for  that.  Before 
launching  our  plans  we  must  take  stock  carefully;  must 
measure  our  world  assets  with  reasonable  accuracy;  must 
not  over-estimate  our  advantages,  or  underestimate  the 
advantages  possessed  by  our  world  competitiors.  Grati- 

tude and  brotherly  love  and  world  citizenship  and  interna- 
tionality  all  must  be  given  their  proper  place  in  our  plans 
for  the  future,  but  no  one  of  them  must  be  exalted  beyond 
its  rightful  place  in  our  own  United  States  world  plans. 
We  must  avoid  mixing  things  up  unnecessarily.  Busi- 

ness and  sentiment  generally  must  be  kept  apart.  If  world 
gratitude  is  to  be  ours  we  will  be  that  much  ahead;  if 
world  charity  is  to  be  ours  to  dispense,  let  us  dispense  it 
intelligently,  and  upon  plans  of  our  owr,  not  upon  those 

prepared  for  us  by  other  nations. 

Industrial  Co-operation' By  CHARLES  P.  STEINMETZ 

Capital  and  labor  are  equally  essential  to  in- 
dustry. While  the  interests  of  employer  and 

employee  are  opposed  at  some  points  they  are 

identical  at  others.  To  bring  about  an  ideal  con- 
dition in  industry  it  is  necessary  to  merge  as  far 

as  possible  the  two  interests  in  one.  It  has  taken 
two  generations  to  bring  about  the  unfortunate 
situation  wherein  it  seems  that  fighting  is  the 
only  way  to  settle  the  differences.  We  can  only 
get  back  to  a  saner  basis  by  working  along  these 
lines;  merely  wishing  for,  or  talking  about  it  will 
accomplish  nothing. 

THERE  is  an  old  saying,  '"In  unity  lies  strength  and  a 
house  divided  against  itself  must  fall."  If  that  is  true 
of  anything  it  is  true  in  Mother  Industry  and  particu- 

larly true  today  where  modern  civilization  in  the  world's 
war  has  practically  become  bankrupt  and  we  now,  as  re- 

ceivers, have  to  reorganize  the  world  again.  Our  industries 
must  have  cooperation  to  be  successful  and  efficient;  to  be 
able  to  take  care  of  the  world's  work  as  it  has  to  be  done 
to  redeem  our  civilization  from  what  has  occurred  in  the 
last  few  years.     But  is  it  possible? 

The  socialistic  radical  labor  agitator  tells  us  there  can  be 
no  peace  between  capital  and  labor.  They  are  inherently 
antagonistic  and  must  fight  to  a  finish  because  the  inter- 

•.\n  address  before  the  Industrial  Conference  of  the  New  York 
Iluslness    Publishers   Association,   April    11,   1919. 

ests  of  one  are  against  the  interests  of  the  otTier.  In  in- 
dustrial depression  the  employer  as  well  as  employee  suffer. 

The  old-time  corporation  president  preaches  to  us  that  cap- 
ital and  labor  interests  are  identical;  that  if  the  individual 

interests  are  trusted  to  his  keeping  that  they  will  be  taken 
care  of.  At  the  same  time  every  child  sees  and  knows  that 
a  dollar  more  paid  out  in  wages  means  a  dollar  less  profit 

and  that  the  interests  of  capital  and  labor  are  different — 
entirely  opposite  in  some  respects.  We  cannot  get  pny 
further  in  solving  the  problem  if  we  take  an  extreme  view 
one  way  or  the  other.  Capital  and  labor  interests  are  not 
identical  but  are  the  same  in  some  respects  and  opposite 
in  others.  In  general,  in  any  industry,  those  interests  which 
have  to  do  with  industry  on  the  outside,  customers,  etc.,  are 
usually  identical. 

Within  the  industry  the  interests  of  employer  and  em- 
ployee are  often  opposite  to  each  other.  There  are  relations 

in  which  capital  and  labor  interests  are  identical  and  seme 
in  which  they  are  not  identical,  but  there  are  many  other 
relations  in  our  modern  civilization  where  there  are  common 
interests  and  unidentical  interests.  Take  buyer  and  seller, 
manufacturer  and  customer,  landowner  and  renter.  Many 
interests  in  common,  and  still  we  do  not  have  warfare.  They 
are  not  going  to  fight  merely  because  there  are  some  fea- 

tures where  the  interests  are  opposite.  In  all  those  relations 
where  the  relations  exist  as  between  employer  and  employee, 
there  is  no  settlement  of  the  condition  by  fight  and  war- 

fare ;  but  on  the  contrary  there  are  often,  usually  very  often, 
friendly  relations  between  the  manufacturer  and  customer. 
It  is  not  the  historical  relation,  as  we  unfortunately  find, 
in  this  one  feature.  Why  is  it  necessary  that  employer  and 
employees  and  capital  and  labor  cannot  get  along  in  the 
same   manner   by   cooperation?      The    reason    is    historical. 
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Originally,  the  employer  and  employee  bore  an  equal  stand- 

ing as  regar-'ing  industrial  power,  in  the  days  of  small 
manufacture.  The  organization  of  employers  as  repre- 

sented by  the  formation  of  industrial  corporations  meant 

an  increased  power  on  the  side  of  the  employer  and  a  dis- 
advantage to  the  employee,  until  labor  organizations  were 

formed;  but  conditions  had  already  become  hostile. 

How  to  bring  the  cooperation  about;  how  to  return  to 
such  conditions  as  should  have  remained  operative,  is  the 

main  problem,  because  we  must  bring  about  cooperation 
within  our  industry  if  we  wish  to  meet  the  demands  of  the 
new  world.  It  has  taken  two  generations  of  development  to 

bring  about  the  present  unfortunate  situation  where  differ- 
ences are  settled  by  fighting.  We  cannot  expect  to  secure 

this  cooperation  by  merely  wishing,  or  talking  about  it.  It 

is  a  long,  slow,  difficult  work  which  will  mean  many  set- 
backs and  we  have  to  remain  at  it  and  fight  for  it. 

Each  Side  Equally  Responsible 

Adjustment  must  come  first  from  the  employers,  but  not 
for  any  moral  reason.  The  present  situation  is  not  the  fault 
of  labor  more  than  capital.  It  is  merely  historical  develop- 

ment of  a  situation  beyond  the  control  of  man.  The  em- 
ployer must  have  a  broader  view  than  the  employee.  We 

must  not  forget  that  there  are  still  many  imperfections  in 
our  civilization.  Most  serious  is  that  a  large  majority  of 
men  cannot  enjoy  complete  education,  as  would  be  desirable 
for  making  the  most  of  themselves,  and  heads  of  industry 
as  a  rule  have  the  benefit  of  the  broader  education  and  must 
take  the  broader  view  of  things.  We  cannot  expect  the 
same  broad  view  of  the  one  who  left  school  at  fourteen  years 

of  age  as  the  one  who  has  enjoyed  a  more  extensive  educa- 
tion. That  the  initiative  must  come  from  capital  is  real- 
ized. All  through  groups  of  occupations  and  industries  we 

have  talk  on  cooperation.  We  must  realize  it  does  not 
mean  to  spend  a  few  dollars  here  and  there,  but  the  work 
is  probably  the  most  important  development  in  the  in- 

dustrial field  which  faces  us  today  and  men  must  devote 
their  time  and  attention  to  it,  and  must  give  high-grade 
service,  the  same  as  those  in  charge  of  other  administra- 

tions. We  cannot  expect  to  see  any  positive  results  until 
we  are  really  willing  to  approach  it  more  seriously  in  time, 
interest,  quality  of  men  and  amounts  of  money  devoted  to 
bringing  about  industrial  cooperation. 

Cooperation  implies  two  parties  working  together,  not 
one  settling  the  matter  and  telling  the  other  you  must  do 
that  and  that  and  then  we  will  cooperate.  Unfortunately 
most  of  the  serious  efforts  made  in  this  direction  have  been 

of  that  character — that  the  employer  has  worked  out  plans 
and  then  asked  the  employees  to  cooperate  on  those  plans. 
Very  often  those  plans  were  good  and  the  whole  scheme 
would  have  been  satisfactory  if  it  could  have  been  worked 
out  jointly,  but  it  came  as  paternalism  and  was  therefore 
tainted  from  the  beginning.     That  is  not  cooperation. 

It  is  easy  to  say  we  must  have  cooperation;  also  to  find 
fault.  It  is  not  easy  to  make  suggestions  how  it  should 
be  done  and  how  the  present  strained  relations  between 
capital  and  labor  should  be  overcome.  Probably  there  is  no 
single  way  to  bring  about  true  cooperation.  It  depends 
largely  on  local  conditions  and  social  conditions.  In  short, 
there  is  not  a  broad  and  single  way.  Before  we  try  to  find 
out  let  us  discover  the  relation  of  Mother  Industry.  One 
attitude,  the  attitude  of  the  old-time  employer,  is  that  indus- 

try is  the  private  property  of  the  ovraer,  recognizing  only 
capital  and  not  labor.  This  relation  was  destroyed  forever 
at  the  moment  when  President  Roosevelt  interfered  in  the 
anthracite  coal  trouble  and  brought  both  sides  to  terms. 
The  other  extreme  is  the  socialistic  conception  that  all 
wealth  is  created  by  labor  and  that  all  wealth  therefore 
belongs  to  labor  and  that  capital  is  a  parasite  on  labor  due 
to  having  acquired  a  monopoly  of  the  means  of  production. 
At  present  industrial  production  requires  capital  and  labor. 
Both  are  necessary.  Labor  unrest  Is  a  demand  for  a  share 
of  the  profits  of  industry  and  a  share  in  the  management 
of  industry.  This  is  the  final  foundation  of  all  our  social 
unrest.  Since  they  are  both  necessary  it  is  right  that 
they  both  demand  a  right  in  the  share  of  the  profits  and 
management  of  industry.  There  are  several  ways— mostly 
unsuccessful.  One  way,  welfare  work,  which  is  important 
and  useful,  but  offensive  and  insulting,  by  being  forced  on 

labor  in  a  paternalistic  manner,  is  appreciated  only  when 
not  done  as  a  welfare  work  but  merely  as  a  matter  of 
corporate  self-interest.  We  must  realize  that  quality  of 

one's  work  depends  on  conditions  under  which  work  is  done. 
That  makes  the  difference  in  the  self-respect  and  quality 
of  the  man.  This  will  not  bring  about  cooperation.  We 
must  not  use  the  name  "welfare  work."  It  should  be  called 
an  industrial  relation  department  or  committee,  instead  of 
welfare  department. 

Another  attempt  which  has  been  made  is  the  attempt  of 
getting  closer  relation  by  the  bonus  system,  giving  bonuses 
during  times  of  industrial  prosperity  and  getting  the  em- 

ployee interested  in  the  industry.  To  some  extent  that  is 
all  right.  Somewhat  of  paternalism.  It  may  be  all  right 
in  Germany  where  people  have  been  trained  to  look  up  to 

their  masters  as  superiors,  but'  leaves  a  bad  taste  among 
Americans.  They  are  prone  to  ask,  "Why  not  give  us  an 
ir.vrrease  of  wages  instead  of  a  bonus?"  The  bonus  system 
has  the  disadvantage  of  sharing  only  in  profit  and  not  in 
management. 

Another  attempt  is  the  committee  system,  claimed  to 
have  been  successful  in  England.  There  are  several  forms. 
There  are  the  committees  elected  by  employees  which  take 
up  with  employers  all  relations  of  mutual  importance  and 
interest,  arbitrating  wages,  hours,  etc.  Another  form  is 
joint  committee,  half  of  which  is  elected  by  employees  and 
half  by  the  corporation.  This  appears  to  have  very  much 
in  its  favor.  There  are,  however,  some  difficulties;  the 
most  serious  of  which  is  that  labor  has  its  own  organization 
and  such  action  is  apt  to  be  taken  by  labor  unions  as  not 
recognizing  them.  Labor  unions  claim  that  they  represent 
the  employees.  Facts  show  in  many  cases  that  they  are 
right,  because  while  union  men  may  often  have  a  minority 
among  employees,  when  serious  questions  arise,  experience 
very  often  shows  that  the  majority  of  non-union  workers 
take  the  lead  of  the  unions  rather  than  the  non-union  com- 

mittees. Shop  committees  are  liable  to  be  considered  as 
eliminating  the  labor  unions  by  putting  up  a  rival  union. 
While  leaders  of  industry  recognize  the  necessity  of  coop- 

eration, unions  of  labor  organizations  have  not  yet  realized 
the  advisability  of  cooperation  in  industry.  But  there  is 
another  side.  Do  we  want  the  committee  system?  Let 
us  assume  it  is  successful — a  board  of  directors  on  one 
side  and  a  labor  committee  on  the  other.  Is  this  not  another 
warfare  by  organizing  two  different  parties? 

The  last  is  wage  dividend.  Mother  Industry  requires 
capital  and  labor.  Therefore  both  are  entitled  to  share 
in  the  profits.  Capital  is  entitled  to  a  fair  rate  of  interest 
on  the  money  invested  and  labor  is  entitled  to  a  fair  rate  of 
wages  for  the  work  done.  All  profits  beyond  that  belong 
to  capital  and  labor.  These  should  be  divided  as  dividends, 
being  dividends  on  capital  stock,  the  other  being  divided 
on  labor  stock  as  found  by  yearly  wages.  This  system  is  in 
operation  in  a  number  of  corporations,  in  electric-utilities 
companies  and  others.  It  lacks  provision  for  share  in  the 
management.  But  we  could  carry  it  further  and  recog- 

nize labor  as  equivalent  to  capital  and  give  the  labor  stock- 
holder the  same  right  as  the  capital  stockholder  in  the 

management.  This  would  be  revolutionary,  but  both  would 
share  in  the  profits,  getting  dividends,  one  on  capital  and 
the  other  by  labor  stock.  Both  share  in  the  management 
(labor-union  officials  could  hold  the  proxies).  This  does 
not  set  up  rival  administration,  but  brings  about  joint  con- 

trol by  evolution  and  not  by  revolution.  The  question  is. 
How  far  should  employees  be  recognized  as  stockholders? 
Should  every  one,  even  if  he  joined  yesterday,  vote  today? 
There  are  many  things  that  show  that  only  those  who  have 
been  with  the  organization  for  a  number  of  years  should 
be  recognized  as  wage  stockholders,  taking  part  in  divi- 

dends and  management.  We  could  set  the  limit  at  ten  years. 
There  would  not  be  many  and  would  not  make  any  radical 
change  in  industry,  and  every  year  or  so  we  could  change 
the  minimum,  going  down  to  six  or  five  years.  This  would 
eliminiate  any  opposition  except  from  the  extreme  socialists. 

Finally,  leave  only  the  laboring  men  as  stockholders. 
This  revolution  could  be  brought  about  by  evolution  if  de- 

sired. This  would  be  carried  to  full  socialization  of  society 
by  evolution,  as  the  final  outcome  of  our  industrial  develop- 

ment. We  all  believe  we  want  to  bring  about  this  change 
by  evolution  and  not  by  revolution. 
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Manufacturing  the  9.2-In.  Howitzer  Shell — II 
UPON  the  co

mpletion  of 
finish-turning  the  out- 

side of  the  shell  the  next 

operation  is  to  score,  under- 
cut, turn  the  groove  for  the 

copper  band  and  form  the 
base  radius.  This  is  done  in 
a  26-in.  lathe  and  the  shell  is 
held  by  the  interior  on  a  short 
expanding  mandrel  with  four 

wide  blades  similar  to  that 
 "'^^~~~~^^^^^^^

~~" 

used  for  finish-turning.  The  tools  for  this  operation  are 
held  in  a  square  turret  on  the  lathe  carriage;  three  of 

them  are  forming  tools  of  high-speed  steel  and  one 
is  a  square  Stellite  tool  in  a  holder.  Fig.  16  shows 
the  tool  layout.  First,  the  position  of  the  band  is 
marked  with  the  scoring  tool,  then  the  Stellite  tool 
is  used  to  turn  the  band  groove  to  the  diameter  of 
the  top  of  the  wave  lands.  The  scoring  tool  is  again 
used  to  score  the  ends  of  the  band  groove  to  the 
diameter  of  the  roots  of  the  wave  lands,  after  which 
the  undercutting  tool  is  fed  in  to  the  same  depth  and 
moved  sidewise  in  both  directions  to  make  the  groove 

the  proper  width  and  to  undercut  or  dovetail  the  sides 
to  an  angle  of  7^  deg.  The  last  operation  is  to  form 
the  radius  on  the  base.     The  sinusoidal  waves  are  cut 

By  S.  a.  hand 
Associate  Editor  American  Machinist 

This  instrument  covers  operations  on  the  shell 
from  finish-turning  the  outside  until  it  is  ready 
for  fitting  the  base  plug  in  place.  At  this  point 
the  operations  are  interrupted  to  describe  the 
making  of  the  base  plug.  This  will  be  considered 
as  an  integral  part  of  the  shell  in  the  further 
descriptions  which  will  appear  in  the  next  article. 

OPERATION   NO.  S 
FORM  RADIUS 

OPERATION  NO.  2 
CROSS  CUT 

IMP 
arustrono 
TOOL  tlOLDlR 

OPERATION  NO  4 
UNDERCUT 

OPERATION  NO.J   SCORE 
OPERATION    NO.  1  MARKWEU 

in  a  26-in.  lathe,  the  shell  be- 
ing held  on  an  expanding 

mandrel  provided  with  six 
buttons,  three  near  the  front 
and  three  near  the  back.  The 

buttons  (which  are  equidis- 
tantly  spaced  circumferenti- 
ally)  are  normally  pressed  in- 

wardly by  flat  springs  and  are 
expanded  by  the  longitudinal ^^^"^"~~^^^"~^^  movement  of  a  tapered  plug 

controlled  by  a  handwheel  at  the  left  of  the  headstock. 
The  reciprocating  motion  of  the  carriage  necessary 

to  produce  the  waves  is  controlled  by  the  cam  A,  Fig. 
17,  which  revolves  with  the  spindle  of  the  lathe.  The 
roller  B  is  fastened  to  the  carriage  and  is  held  against 
the  cam  face  by  a  heavy  spiral  spring  under  the  cover 
at  C,  which  pushes  the  carriage  to  the  left.  Thus 
motion  is  transmitted  to  the  carriage  in  one  direction 
by  the  cam  and  in  the  other  direction  by  the  spring. 

The  waves,  seven  in  number,  form  an  included  angle 
of  70  deg.  and  are  0.05  in.  in  height.  The  tool,  made 
of  high-speed  steel,  is  formed  so  as  to  cut  all  the  waves 
at  once.  It  is  held  in  the  tool  block  in  the  manner 
shown  in  the  illustration  and  is  fed  in  bodily  by  the 
large  handwheel,  the  top  of  which  may  be  seen  in  the 
lower  left-hand  corner.  Afterward  five  scores  are  cut 
across  the  waves  at  an  angle  of  about  45  deg.  with  a 
broad  chisel.  These  act  as  air  vents  and  prevent  the 
trapping  of  air  around  the  waves  as  the  band  is  being 
pressed  into  place.  At  this  stage  the  shell  is  subjected 
to  a  preliminary  Government  inspection.  This  is  a 
visual  inspection  for  cracks  and  general  condition ;  it 
also  includes  gaging  the  band  groove  and  waves  for 

all  operations. 

FIG.    16. TOOL,   SET-UP  FOR   SCORING,   TURNING  AND 
UNDERCUTTING FIG.   17.      CUTTING  THE  WAVES 
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Before  pressing  on  the  copper  band  an  expanding
 

plug,  details  of  which  are  shown  in  Fig.  18,  is  inse
rted 

in  the  bore  at  the  base  and  expanded  by  the  use  of 

a  long  wrench.  This  is  to  minimize  the  collapsing 

effect  of  the  pressure  in  banding.  All  grease  is  washed 

from    the   band    groove   by    dipping    in    a   vat   of    hot 
Oakite. 

Pressing  on  the  Copper  Band 

The  copper  band  is  brought  to  a  red  heat  in  an  oil- 
fired  muffle  furnace  and  the  shell  is  placed  with  its 

base  in  a  depressed  seat  in  a  Metalwood  six-cylinder 

banding  press  of  the  usual  construction,  Fig.  19.  The 

hot  copper  band  is  dropped  over  the  shell  and  rests  on 

a  shoulder  of  the  shell  seat  which   is  of  the  proper 

— \ 
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FIG.   18. 

U   3/ 

THK  EXPANDING  PLUG 

height  to   bring   the   band   fair   with   the   groove    into 
which  it  is  to  be  pressed. 

The  ram  heads  of  the  banding  press  are  scored  cir- 
cumferentially  in  such  a  way  that  the  greatest  pressure 

is  exerted  directly  over  the  waves  and  at  the  edges 
where  the  band  must  be  forced  into  the  dovetailed 
sides  of  the  groove. 

The  pressure  applied  to  the  cylinder  in  banding  is 
2500  lb.  by  the  gage,  which  is  equal  to  about  20,000  lb. 
per  square  inch  of  band  surface.  In  addition  to  the 
pressure  exerted  by  the  press  there  is  that  of  shrinkage 
as  the  hot  band  cools. 

In  banding,  the  pressure  is  applied  and  released 

several  times,  and  in  the  interim  the  shell  is  part'^- 

TRANSFORMATION  FOR  OPERATION  507— SCORE,  UNDER- 
CUT AND  TURN  FOR  WAVE 

Machine— Fairbanks-Morse  26-ln.  lathe.  Number  of  Operators 
— One.  Work-holding  device — Wrench-operated  expanding  man- 

drel with  four  blades.  Tool-holding  device — Squaie  turret  on 
carriage.  Tools — Stellite  for  turning  :  high-speed  steel  for  scoring 
and  undercutting.  Number  of  cuts — One.  Cut  data — Speed,  52 
ft.  per  minute;  feed,  0.046  in.  per  revolution.  Coolant — Soluble 
oil.  Gages — Angle,  depth,  width,  diameter  and  length  from  base. 
Production — 6.i  per  machine  in  eight  hours. 

I  ^^ 
TRANSFORMATION  FOR  OPERATION  508— WAVE 

Machine — Fairbanks-Morse  26-in.  lathe.  Number  of  operators 
— One.  Work-holding  device — Wrench-operated  expanding  man- 

drel with  six  .serrated  buttons.  Cutting  tool — High-speed  steel. 
Number  of  cuts — One.  Cut  data — Speed,  32  ft.  per  minute;  feed, 
hand.  Coolant — Soluble  oil.  Special  fixtures — Cam  on  faceplate  ; 
roller  on  carriage  held  to  cam  by  spring.  Gages — ^Diameter  for 
top  of  wave  lands.     Production — 225  per  machine  in  eight  hours. 

I- 
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FIG.    19.      PRESSING   ON   THE   COPPER    U.\NU 

revolved  so  as  to  equalize  the  pressure  at  all  points. 
The  banding  operation  requires  the  labor  of  seven  men 
distributed  as  follows:  Two  to  put  in  the  expanding 
plugs,  one  to  wash  and  put  the  shell  in  press,  one 
to  heat  and  put  on  the  bands,  one  to  operate  the 
press,  one  to  remove  the  shells  from  the  press  and 
one  to  take  out  the  expanding  plugs. 

Reboring 

Notwithstanding  the  use  of  an  expanding  plug  the 

banding  pressure  collapses  the  shell  from  0.015  to  0.020 
in.  at  the  location  of  the  band  and  to  a  less  extent  for 

some  distance  above  and  below.  This  necessitates  re- 
boring  as   far    in    depth    as    any    reduction    has    taken 

1   Cu^^hum^J^ 
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TRANSFORMATION  FOR  OPER.\TION   509— PRESS   ON COPPER    B.\XD 

Machine — Metalwood    six-cylinder    banding    press.      Number    cf 
operators — One   and   six   helpers.      Pressure — 2500    lb.    on    gage    r; 
9  long  tons  per  square  inch  on  band.     Special  fixtures — Expansion 
plug  for  shell  base.     Production — 350  per  machine  in  eight  hours. 

place.  This  is  done  in  a  22-in.  lathe,  the  shell  being 
held  in  a  long  draw-in  chuck  supported  at  the  outer 

end  in  a  ring  steadyrest.  A  single-pointed  Stellite 

boring  tool  is  used. 
Before  removing  the  shell  from  the  lathe  the  countei- 

bore  for  the  flange  of  the  base  plug  is  roughed  out 

and  the  base  below  the  copper  band  is  re-turned  to  a 
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diameter  of  9.05  in.,  the  lower  edge  of  the  band  faced 
to  a  definite  distance  from  the  base  and  the  base-corner 
rounded.  The  reduced  diameter  provides  clearance  for 
any  burrs  that  may  be  forced  back  from  the  copper  band 
by  the  rifling  when  fired  from  the  gun. 

The  thread  for  t"he  base  plug  is  a  left-hand  Whit- worth  thread,  eight  per  inch.  It  is  made  left  hand  so 
that  the  sudden  spinning  of  the  shell  to  the  right  as 
it  takes  the  twist  of  the  rifling  will  tend  to  tighten  the 
plug  in  its  place.     Whitworth  thread  is  used  because 

TRANSFORMATION   FOR  OPERATION   510 — REBORE, 
ROUGH  COUNTERBORE  AND  ROUND  CORNER  AT 

BASE 
Machine — Davis     22-in.     lathe.       Number     of     operators — One. 

Work-holding   device — Hand-operated   draw-in.    collet.      Tool-hold- 
ing   device — Turret    on    carriage.      Cutting    tools — Stellite.      Num- 
ber   of   cuts — One.      Cut    data — Speed.    184    ft.    per    minute;    feed, 

0.039   in.   per  revolution.     Coolant — Soluble  oil.     Gages — For  bore 
diameters,    plug,    go.    6.490    in.,    no-go,    6.510    in.  ;    rear    of    band, 
snap,   go,    9.055    in.,   no-go,   9.045    in.;    length    from   base   to   band: 
radius  for  corner.      Production — 5.')  per  machine  in  ei^ht  hours. 

TRANSFORMATION  P'OR  OPER.XTION  511 — .MILL  THREAD 
AND  FINISH  COUNTERBORE 

Machine — Lees-Bradner  thread-milling.  Numbei-  of  operators: — 
One.  Worli-holding  device — Hand-operated  draw-in  collet.  Cut- 

ting tools — High-speed  steel  hob  and  plain  milling  cutter.  Number 
of  cuts — Two,  one  for  thread  and  one  for  counterbore.  Cut  data — 
Speed,  84  ft.  per  minute.  Coolant — Mineral  lard  oil.  Gages — 
Plug.  Whitworth  left-hand  thread,  8  per  in.  :  diameter  and  depth 
of  counterbore.     Production — 45   per  machine  in  eight  hours. 

the  plant  had  been  previously  making  the  9.2-in.  British 
shells  which  required  that  type  of  thread.  As  the  plant 
was  already  supplied  with  hobs  and  gages  for  the  Whit- 

worth thread  there  was  no  objection  to  its  use,  as  the 
plug  becomes  an  integral  part  of  the  shell  and  is  never 
removed. 
(This  Article  Will  Be  Continued  in  the  May  15  Issue.) 

Abstracts  ot  Recent  Office  Orders  of 
General  Interest 

No.  610,  Mar.  27.  Maj.  Parker  Dodge  is  desig- 
nated a  member  of  the  Board  of  Officers  to  approve 

executive  salary  increases  at  plants  working  on  a  cost 
plus  basis.  The  present  members  of  the  board  are  as 
follows:  Maj.  H.  L.  Rice,  Maj.  Arthur  Frantzen,  Maj. 
B.  T.  McCormick,  Maj.  C.  A.  Stolberg,  Maj.  J.  S.  Black, 
Maj.  Parker  Dodge. 

No.  611,  Mar.  28.  Maj.  J.  L.  Crane  is  designated 
■Chief  of  the  Rochester  District  Ordnance  Office  and 

Chairman  of  the  Rochester  District  Claims  Board, 
succeeding  Mr.  Frank  S.  Noble.  Appointment  effective 
Apr.  1. 

No.  614,  Mar.  31.  Col.  L.  B.  Moody  is  assigned  as 
Chief  of  the  Tank,  Tractor  and  Trailer  Division,  suc- 

ceeding Maj.  Paul  Weeks. 
No.  G16,  Mar.  31.  J.  H.  Scobeel  is  appointed  Ord- 

nance District  Chief,  Cleveland  District  Ordnance 
Office  and  is  designated  Chairman  of  the  Cleveland  Dis- 

trict Claims  Board,  succeeding  Samuel  Scovil,  effective 
Mar.  27. 

No  617,  Apr.  2.  George  J.  Roberts,  special  assist- 
ant to  the  Chief  of  Ordnance  and  Deputy  Fixed- 

Nitrogen  Administrator,  is  placed  in  charge  of  all 
matters  concerning  the  fixed-nitrogen  interests  of  the 
Ordnance  Department,  with  authority  to  act  for  the 
Chief  of  Ordnance  in  all  such  matters — especially  in 
connection  with  the  administration  of  the  Nitrate  Divi- 

sion and  the  present  and  future  disposition  of  nitrate 

plants. No.  618,  Apr.  1.  A  board  to  consist  of  the  following, 
Col.  Thomas  J.  Smith,  Lieut.-Col.  Dwight  K.  Shurtlefl, 
Lieut.-Col.  Russell  L.  Maxwell,  Lieut.-Col.  Patrick  J. 

O'Shaunessy,  Maj.  Amasa  Trowbridge,  Maj.  Frank  J. 
Stephenson,  Maj.  Michael  T.  Carney,  Maj.  Frederick 
C.  Hosea,  Capt.  F.  H.  Keller,  and  First  Lieut.  Henry  L. 
Slade,  is  appointed  to  investigate  and  determine  proper 
methods  of  procedure  at  ordnance  establishments  in 
assuming  property  and  financial  responsibility  for 
salvage  materials  transferred  to  those  establishments. 
This  board  will  meet  at  Washington,  D.  C,  at  such 
times  as  may  be  called  by  the  senior  member. 

Capt.  Earle  K.  Williams,  350  Broadway,  New  York, 
who  was  commissioned  First  Lieutenant  in  June,  1917, 
has  been  discharged.  He  attended  the  University  of 
Pennsylvania  and  was  formerly  an  executive  with  S.  H. 
Kress  &  Co.  He  has  been  on  duty  in  the  Planning  and 
Control    Section   of  the   Engineering   Division. 

Maj.  Frank  W.  Wood  of  Cleveland,  Ohio,  president  of 
the  Wood  &  Spencer  Co.,  machinists  and  machinery 
manufacturers,  and  also  president  of  the  Cleveland  Cast- 

ings Pattern  Co.,  has  been  recently  discharged  from 
the  service.  He  served  about  11  months  in  France 
in  the  Construction   and  Maintenance  Division. 

First  Lieut.  Hudson  D.  Dravo,  whose  home  is  at 
4732  Center  Ave.,  Pittsburgh,  Penn.,  was  discharged 

on  his  return  to  America  after  ten  months'  service 
with  the  American  Expeditionary  Forces.  His  servicj 
overseas  was  in  connection  with  the  construction  of 
railway  artillery.  Before  entering  the  service  he  was 
employed  by  the  Pennsylvania  Railroad  Company. 

Maj.  Carlisle  Mason  has  returned  from  France,  and 
has  resigned  his  commission.  He  will  resume  the  prac- 

tice of  general  engineering  in  a  consulting  capacity 
under  the  firm  name  of  Carlisle  Mason,  Inc.,  207  Broad- 

way, N.  Y.,  and  will  be  assisted  by  a  staff  of  experts 
in  the  specialized  branches.  Major  Mason  has  had 

30  years'  of  varied  engineering  experience  covering  a 
;vide  field  of  scientific  research  both  at  home  and  abroad. 
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LIGHT, 

ELECTRICITY 
cin D 

By 

C.  
E.  

Clewell 
Small  Motors  for  Hand  Tools  and  Others  Uses 
THE  h

igh  efficienc
y 

and  wide  range  of 
usefulness  of  small 

electric  motors  with  rated 

capacities  of  less  than  1  hp. 

are  perhaps  not  generally 

recognized,  and  the  object 

of  the  following  notes  is  to 
call  attention  to  a  number 

of  their  practical  uses.  The 
principal  reasons  advanced 

for  the  development 
 of  the 

small  electric  motors  in- 
clude: (a)  The  influence  of 

efficiency  engine  e  r  i  n  g , 
which  has  made  the  indus- 

tries realize  that  time  and 

wages  can  often  be  saved 

by  the  operation  of  the 

smaller  appliances  by  elec- 
tric power;  (b)  the  fact 

that  it  has  become  possible 

to  use  small  motor-driven 

equipment  on  electric 

circuits  which  were  orig- 

inally installed  for  pur- 
poses of  lighting  only,  and 

(c)  the  fact  that  the  small 

motor  has  proved  itself  to 
be  a  reliable  source  of  me- 

chanical power  and  has  thus 
led  motor  manufacturer

s  to 

make  the  necessary  invest- 
ments to  develop  this  line 

of  equipment  as  an  im- 
portant branch  of  the  elec- 

tric-motor field'.     Bernard 
Lester  in  some  of  his  writings  on  small  motors  for 
power  purposes  calls  attention  to  wh«t  seem  to  be 
the  principal  features  that  make  them  so  popular 
for  many  purposes.  First,  the  small  electric  motor 
is    a    simple    device    to    start    and    stop;    second,    its 

The  field  of  electric  motors  in  capacities  of  frac- 
tions of  a  horsepower  is  sometimes  overlooked. 

This  article  takes  up  the  question  of  small 
motors  for  industrial  purposes  and  emphasizes 
why  their  use  has  increased  so  rapidly  in  recent 
years.  Included  also  are  illustrations  of  some 
types    of    hand    tools    with    motor    equipment. 

PIG.  1.     A  MOTOR-DRIVEN  DRILL 

'These  causes  of  development  of  the  small  motor  field,  together 
with  certain  points  concerning  types  of  small  motors,  their  char- acteristics and  uses  are  based  in  part  on  discussions  of  Bernard 
Lester,  Trans.  Am.  Inst,  of  Elcc.  Eng.,  Vol.  XXXIV,  1915.  p.  681. 
and   "Standard   Handbook    for    Electrical    F^ngineers,"   p.    1286. 

weight  is  usually  so  light 
that  together  with  that  of 
the  device  driven  it  is  low 
enough  to  make  them  easily 
portable,  and  third,  small 
motors  can  be  operated  con- 

tinuously or  intermittently 

over  long  periods  with  lit- 
tle or  no  attention.  The 

average  central  station 
from  which  shops  purchase 
electric  current  tends  to  the 

use  of  the  alternating  cur- 
rent for  its  transmission 

and  distribution  circuits. 
It  also  often  occurs  that  the 

lighting  and  other  circuits 
of  the  shop,  as  supplied  by 

the  shop  power  house,  are 
fed  by  alternating  current. 
It  follows  therefore  that  the 

principal  development  of 
the  type  of  motor  for  these 
small-power  applications 
has  been  one  that  could 
readily  be  connected 

through  an  ordinary  light- 
ing socket  or  other  means 

to  the  regular  lighting  or 
other  circuits,  and  as  the 

lighting  circuit  is  prac- 
tically always  single  phase, 

when  of  the  alternating- 
current  type,  it  follows  also 
that  most  of  the  attention 

on  the  part  of  the  motor  de- 
signers has  been  along  the 

lines  of  a  good  and  reliable  single-phase  alternating- 
current  motor.  In  a  general  way  all  of  the  principal 
single-phase  small  motors  fall  under  one  of  the  two  main 
classes,  in  one  of  which  the  speed  varies  widely  with  the 
torque  which  the  motor  is  called  upon  to  deliver,  and  in 
the  other  the  speed  remains  practically  constant  under 
all  conditions  of  the  load  up  to  the  full  rated  capacity  of 
the  motor.  The  first  type,  because  of  its  wide  speed 
variation  with  load  changes,  has  a  rather  limited  fieM 
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of  application,  while  the  second  is  better  suited  to 

the  general  run  of  service. 

The  name  given  to  the  first  type  is  the  series-wound, 

single-phase,  alternating-current  motor,  and  while  its 

speed  characteristics  may  be  a  disadvantage  in  some 

cases  one  of  its  greatest  advantages  is  that  it  can 

be  used  under  certain  conditions  of  construction  on 

both  direct-  and  alternating-current  circuits  having 

the  same  voltages,  and  that  when  so  used  the  operating 

characteristics  are  sufficiently  similar,  in  general,  to 

meet  the  needs  of  the  driven  device.  One  of  the  con- 

ditions of  its  use,  however,  is  that  it  must  be  mechan- 

ically coupled  to  its  load  at  all  times,  since  motors 

of  this  type  attain  dangerously  high  speeds  if  they 
are  operated  without  load. 

The  use  of  the  series  single-phase  motor  is  largely 

is  equipped  in  the  smaller  sizes  with  a  simple  auxiliary 
device  to  make  it  self-starting  under  load. 

Besides  the  alternating-current  motors  those  of  the 
direct-current  type  may  also  be  used,  and  the  practice 
has  been  standardized  by  some  motor  manufacturers  to 
such  an  extent  that  the  sizes  of  both  alternating-  and 
direct-current  small  motors,  with  the  same  operating 
characteristics  and  ratings,  are  the  same  so  that  either 

may  be  attached  to  a  device  at  will 

Small  Induction  Motors 

In  small  induction  motors  the  starting  torque  varies 

approximately  as  to  the  square  of  the  circuit  voltage.  It 
follows  therefore  that  if  the  circuit  voltage  is  below 
normal,  due  to  any  cause,  the  ability  of  the  motors 
to  start  under   load   will  suffer  more  of  a  reduction 

FIGS.    2    AND   3.      A   GRINDER   AND  A   FAN   DRIVEN   BY    MOTORS 

limited  to  such  industrial  cases  as  fan-type  forge 
blowers,  fans  for  exhaust  or  supply  purposes,  and  for 
portable  tools  where  the  electric  supply  is  turned  off 
when  the  tool  is  not  in  service,  rather  than  mechanically 
to  disconnect  the  motor  from  the  tool,  thus  leaving 
the  motor  attached  to  the  supply  circuit.  In  all  of 
these  applications,  therefore,  it  is  understood  that  the 
series  motor  is  permanently  connected  to  its  load  to 
avoid  the  dangerously    ligh  sueeds  above  referred  to. 

The  So-Called  Repulsion  Type 

Another  alternating-current  form  of  small  motor  is 
the  so-called  repulsion  type,  which  has  approximately 
the  same  speed-torque  characteristics  as  above  outlined 
for  the  series  alternating-current  motor,  but  which 
does  not  reach  a  dangerously  high  speed  at  zero  load; 
that  is  when  the  motor  is  disconnected  mechanically 
from  the  device  with  which  it  is  used.  While  this  is 

an  advantage  in  some  cases,  this  type  does  not  possess 
the  same  flexibility  of  use  on  both  direct-  and  alter- 

nating-current circuits  as  may  be  the  case  with  the 
series-wound  type. 

The  other  type  of  alternating-current  motor  in  com- 
mon use  is  that  knovra  as  the  induction  type,  which 

than  the  amount  of  the  reduce  voltage.  In  good, 

practice  it  is  considered  desirable  to  design  the  motor 
so  that  it  will  start  up  the  machine  to  which  it  is 
connected  with  a  voltage  as  nuch  as  20  per  cent,  below 
normal. 

With  he  foregoing  notes  as  a  basis  it  will  be  possible 
to  turn  to  some  of  the  practical  applications  of  the 
small  motor  in  the  shop  field,  and  these  applications 
in  turn  will  serve  to  emphasize  some  of  the  preliminary 
notes  regarding  the  types  of  small  motors  available 
<ind  some  of  their  uses  and  limitations. 

Description  of  Illustrations 

Fig.  1  illustrates  the  compact  appearance  of  a  motor- 
riven  drill',  in  which  the  extension  line  for  making 

connections  to  a  lamp  socket  or  other  receptacle  is 
seen  in  the  figure.  Fig.  2  gives  an  idea  of  a  portable 

grinding  machine.  In  Fig.  3  the '  application  of  the 
small  notor  to  a  blower  is  shown.  The  motor  has  a 
rated  capacity  of  /„  hp.  only,  and  is  of  the  series  type 

before  referred  to. 

=Fi&s  1  and  5  are  due  to  the  United  States  Electrical  Tool  Co.; 
Fig-s.  2,  4,  6  and  7  to  Jas.  Clark.  Jr.  &  Co..  and  Fig.  3  to  the 
Crociter-Wheeler   Co. 
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lUU.     i.       GRINDING    A    LATHK    CENTER 

However,  the  great  convenience  o^  tnese  smaller 

motor-driven  devices  is  perhaps  best  illustrated  by- 
views  which  show  operating  conditions.  Thus  Fig.  4 
shows  a  small  motor-driven  grinder  arranged  for 
grinding  a  lathe  center.  The  shank  of  the  grinder 
is  clamped  in  the  toolpost  of  the  lathe  and  the  grinder 
is  then  placed  in  proper  position  and  angle  for  grind- 

ing the  center. 

Grinding  Operations 

The  practice  of  one  manufacturer  is  to  make  tool- 
post  grinders  of  this  general  kind  in  a  variety  of  sizes 
for  taking  wheels  ranging  from  4i  to  14  in.  in  diameter, 
split  taper  bearings  being  used  so  that  the  grinder  may 
be  adjustable  for  wear,  and  dustproof  collars  being  em- 

ployed to  prevent  the  emery  from  reaching  the  bearings. 
Fig.  5  shows  a  case  of  internal  grinding  which  is 

readily  accomplished  by  an  extension  arbor.  Fig.  6 
illustrates  another  adaptation  of  the  toolpost  type  to 
grinding  operations  on  lathes.  Motor-driven  grinders 
may  be  employed  for  light  grinding  generally  and  for 
bench  grinding,  or  for  surface  grinding  in  shaping 
and  planing  machines.  Fig.  7  shows  a  grinding  oper- 

ation on  a  planing  machine. 
It  is  perhaps  evident  that  the  small  portable  tool 

is  not  likely  to  receive  as  much  care  and  attention  as 
the  larger  apparatus  in  the  shop.  At  the  same  time 
it  is  an  advantage  to  know  something  of  the  kinds  of 
items  that  are  most  likely  to  require  attention  in  the 
operation  of  such  light  tools,  as  in  the  following  notes 
based  on  General  Instructions,  sub-headed  care  of  Elec- 

trical Tools,  by  the  United  States  Electrical  Tool  Co. 

FIG.     5.       INTERNAL.    tiKINUlNG 

If  a  portable  tool  fails  to  operate,  first  try  out  the 
.supply  circuit  by  inserting  a  good  lamp  in  the  socket. 
If  the  lamp  burns  it  indicates  that  the  trouble  is 
between  the  socket  and  the  motor  or  in  the  motor. 
Take  off  the  commutator  end  of  the  motor  and  with 

the  motor  attached  to  the  supply  circuit  note  if  there 
are  any  sparks  at  or  near  the  brushes.  Next  note  if 
the  brushes  are  bearing  on  the  commutator.  Look  at 
the  commutator,  and  if  it  looks  black  or  oily  wipe  it 
off  with  a  rag  and  some  kerosene.  While  inspecting 
and  cleaning,  the  current  must  be  turned  off. 

two  important  points  to  consider  in  operating 
These  Tools 

After  the  commutator  is  cleaned  and  the  brushes 
have  been  found  to  fit  on  the  commutator  turn  on  the 
current  again  and  try  the  tool.  If  it  still  refuses  to 
work  look  at  the  commutator  again  and  see  if  there 
is  a  burned  spot  between  two  of  the  bars.  If  a  burned 
spot  is  noted  take  out  the  armature  and  return  it  to 
the  factory  for  repairs. 
Two  of  the  most  important  points  to  consider  in 

the  operation  of  such  tools  are  that  they  are  oiled  from 
time  to  time,  and  where  brushes  are  used  that  they 
are  replaced  with  new  ones  when  the  old  ones  are  worn 
down.  Where  the  tools  are  equipped  with  their  own 
fuses  failure  of  the  tool  to  operate  should  be  followed 
up  by  an  inspection  of  these  fuses,  and  if  a  burnt  place 
is  noted  a  new  fuse  should  be  inserted.  Care  should 
also  be  exercised  to  see  that  the  brushes  do  not  stick 
in  the  brush  holder,  as  this  will  sooner  or  later  keep 
the    motor    from    operating. 
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FIG.    6.      CYLINDRICAL    GRINDING FIG.    7.      GRINDING   FLAT  WORK 
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Proper  Sizes  and  Materials  for  Gears  for 

Tractor  Construction* By  E.  J.  Frost 
Frost  Gear  &  Forge  Co. 

THAT  the  tractor  has  come  to  stay  and  is  going  
to 

be  an  important  factor  in  the  future  development  of 

the  world,  from  an  industrial  and  agricultural  stand- 
point, few  will  dispute.  That  its  manufacture  and  sale 

will  add  tremendously  to  the  wealth  and  prosperity  of  those 
countries  capable  of  producing  and  marketing  it  in  any 
considerable  quantities,  also  needs  no  debate.  That  the 
tractor  of  today  has  in  any  large  measure  reached  its  ulti- 

mate development  and  will  satisfy  the  needs  or  ideals  of  the 
future,  is  very  much  open  to  question. 

The  histories  of  the  pleasure  car  and  the  truck  both 
point  to  development  covering  a  period  of  years  and,  judg- 

ing from  the  new  features  brought  out  each  year,  the  end 
is  not  yet.  It  is  therefore  imreasonable  to  suppose  that 
in  the  short  time  of  experimenting  and  trying  out  in 
actual  field  service,  a  mechanism  will  have  been  developed 
that  will  measure  up  to  the  requirements  of  the  future. 
Prom  an  engineering  standpoint,  the  problem  seems  to  have 
been  approached  mainly  from  two  different  angles,  due  to 
the  previous  training  of  what  might  be  called  separate 
schools  of  engineers. 

Naturally  one  of  the  first  to  enter  this  field  of  endeavor 
was  the  man  having  had  training  and  experience  in  making 
agricultural  implements,  with  very  little  or  no  training  at 
all  in  engine,  clutch,  transmission,  differential  and  radiator 
design;  and  it  is  natural  to  expect  that  most  of  the  thinking 
of  this  type  of  eningeer  would  be  strongly  biased  by  the 
previous  experierce  with  horse-drawn  agricultural  imple- 
ments. 

The  other  type  came,  naturally,  from  the  pleasure-car 
and  truck-manufacturing  interests,  and  while  he  might 
have  had  all  the  experience  and  ability  necessary  in  con- 

nection with  the  power  end  of  the  problem,  he  naturally  was 
lacking  in  the  lore  of  the  implement  man. 

It  is  natural  that  the  implement  man  should  be  biased 
toward  the  use  of  cast  gears  and  unprotected  internal 
gears  and  chain  drives,  and  that  to  many  such,  strength 
and  ability  to  resist  wear  should  be  represented  only  by 
cast-iron,  malleable,  or  possibly  steel  castings,  in  most  in- 

stances large  to  the  point  of  being  cumbersome,  and  fre- 
quently incapable  of  being  properly  housed  to  retain 

lubrication  and  keep  out  dirt. 
The  subject  of  upkeep,  cost  of  repairs  and  accessibility  of 

the  parts  is  going  to  be  given  increasing  attention  by 
future  buyers,  and  it  behooves  designers  to  spend  any 
amount  of  thought  and  time  necessary  to  attain  the  desired 
ends.  A  careful  analysis  of  the  physical  properties  of  the 
cheaper  materials  sometimes  used,  as  compared  with  even 
medium-priced  alloy  steels,  will  disclose  the  fact  that 
smaller  gears  and  shafts  can  be  used,  giving  equal  resist- 

ance to  wear  and  shock  and  permitting  assembling  in  much 
smaller  housings,  greatly  facilitating  protection  from  dirt 
and  making  it  much  easier  to  apply  proper  lubrication.  I 
assume  too,  that  frequently  these  substitutions  can  be  made 
with  little  or  no  increased  expense,  due  to  the  decreased 
size  lessening  the  machine  work,  and  the  decreased  weight 
offsetting  the  increase  in  cost  per  pound. 

In  a  paper  of  this  character,  time  will  not  permit  of  an 
extended  discussion  of  the  varied  requirements  to  cover 
the  entire  gamut  of  tractor  design  as,  in  all  probability, 
each  case  would  have  to  be  analyzed  by  itself,  taking  into 
account  the  power,  speed,  drawbar  pull,  weight  and  any 
other  items  affecting  the  required  strength;  and  possibly 
considerable  experimenting  and  field  trials  would  be  neces- 

sary to  determine  proper  sizes. 
It  is  apparent,  even  to  the  casual  observer  that  both 

extremes  have  been  reached.    It  is  evidently  unfair  to  ask 

fant^«t.ti"'l^=.,^L'5'i®  annual  convention  of  American  Gear  Manu- facturers   Association,   Cleveland,   April   15.   1919. 

a  successful  manufacturer  of  gears,  on  the  one  hand,  to  put 
his  trade-mark  on  and  guarantee  the  durability  of  another 
man's  design,  known  to  be  wrong,  because  too  light,  and 
on  the  other  hand  compel  him  to  equip  his  shop  with 
machinery  for  cutting  teeth  of  a  size  so  large  and  over- 

powered as  to  make  it  only  a  question  of  a  season  or  two 
before  a  decided  alteration  must  take  place. 

It  would  seem,  therefore,  that  the  best  interests  of  the 
tractor  manufacturers  would  be  conserved  by  conferences 
of  their  engineering  staffs  looking,  as  far  as  possibl  .  to- 

ward standardizing  design  and  materials  of  construction,  in 
an  effort  to  improve  the  general  average  and  increase  the 
confidence  of  prospective  buyers.  It  also  might  not  be 
amiss  to  call  for  such  help  as  the  American  Gear  Manufac- 

turers' Association  can  give  and  I  am  sure  that  I  voice  the 
sentiment  of  those  here  when  I  say  that  we  would  give 
nothing  short  of  the  best  we  have. 

A  carefully  made  3i-deg.  nickel,  low-carbon  steel  suitable 
for  case-hardening  may  safely  be  used  for  tooth  pressures 
away  in  excess  of  common  open-hearth  steel.  The  same  is 
true  of  chrome  nickel  and  chrome  vanadium;  the  latter, 
however,  in  the  hands  of  those  inexperienced  in  its  heat- 
treatment  to  secure  machineability,  may  find  considerable 
difficulty  in  maintaining  uniformly  good  results,  and  will 
have  to  slow  down  so  much  in  making  and  cutting  the 
blanks  that  the  work  becomes  unprofitable. 

Higher  carbon  (40-45)  chrome  nickel  may  also  be  used  in 
many  instances,  with  good  results,  as  such  material  can  be 
heat-treated  to  give  the  required  physical  properties  so  far 
as  tooth  strength  is  concerned,  and  when  properly  made  by 
the  mill  will  give  good  wearing  service  although  soft 
enough  so  that  a  new  file  will  bite  the  teeth. 

The  only  trouble  I  have  found  with  a  steel  of  this  analysis 
was  destruction  of  the  contact  surfaces  of  the  teeth  due  to 

what  is  termed  "pitting"  and  the  only  explanation  we 
could  find  for  our  difficulties  was  that  something  had  gone 
wrong  in  its  manufacture  at  the  mill.  The  chemical 
analysis  showed  material  up  to  specifications  and  the  mi- 

croscope revealed  nothing  that  we  could  assume  pointed  to 
trouble.  However,  the  trouble  existed  and  in  our  efforts  to 
eliminate  the  difficulty  we  experimented  with  steel  of  the 
same  analysis  but  with  the  carbon  content  increased  from 
0.37  to  0.45. 

This  did  not  remedy  the  pitting,  and  I  went  so  far  as  to 
take  out  a  set  of  gears  from  an  automobile  transmission 
after  having  been  driven  20,000  miles  and  showing  no  appre- 

ciable wear,  and  substituted  a  set  made  from  the  chrome- 
nickel  steel  of  0.45  carbon  and  with  the  scleroscopic  hard- 

ness (checked  by  the  Brinnell  machine)  considerably  raised, 
and  these  failed,  showing  considerable  pitting  in  500  miles. 

It  is  therefore  evident  that  where  steels  are  to  be  used 
in  service  that  will  approach  the  destructive  limits,  great 
care  must  be  taken  to  see  that  they  not  only  check  up  as 
to  chemical  analysis  and  physical  properties  as  ordinarily 
determined,  but  that  experiments  should  be  made  to  satisfy 
us  that  the  individual  batch  of  steel  under  consideration 

will  stand  up  under  the  proposed  load,  speed  and  other  con- 
ditions. 
My  criticism  of  what  I  saw  at  the  Kansas  City  tractor 

show  is  along  two  lines:  First,  such  a  multiplicity  of  levers, 
reach  rods,  valve  tappets,  links,  chain  drives  and  in  too 
many  instances  gears  unprotected  from  flust  and  grit,  so 
that  unless  an  owner  spent  most  of  his  time  wiping  up, 
the  tractor  never  would  be  cleaned;  secondly,  and  to  my 
mind  a  serious  matter,  the  bull  gears  and  main  drive  pin- 

ions, and  frequently  other  gears,  were  left  unprotected,  I 
imagined,  due  to  excessive  size,  which  can  be  corrected  only 
by  using  better  materials  of  construction  which  will  tolerate 
adequate  protection  without  making  the  housings  too  cum- 
bersome. 
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IDEAS PRACTICAL  MEN 

Gear-Tooth  Chart 
By  J.  H.  Moore 

I  had  considerable  gear  work  to  do,  so  I  constructed 
the  chart  shown  in  the  illustration,  which  operates  as 
follows:  Bearing  in  mind  that  the  various  figures 
around  the  chart  represent  the  values  of  the  different 

G'EAR-TOOTH    CHART 

diametral  pitches  the  key-shaped  piece  is  moved  over 
to  the  pitch  desired  and  all  the  necessary  dimensions 
can  then  be  read  at  a  glance.  This  scheme  has  proved 
a  time  saver  of  no  mean  proportion  and  is  well  worth 
the  work  spent  on  its  construction. 

Grinding  Large  Ring  in  a  Boring  Mill 
By  James  Mitton 

The  sketch  shows  the  manner  in  which  I  ground  a 
ring  in  place  on  a  fixture  in  a  Lucas  precision  boring 
mill.  Having  no  lathe  large  enough  to  swing  the 
work  it  was  clamped  on  an  angle  plate  on  the  platen 
cf  the  boring  mill  and  set  up  as  if  for  boring.  A 
Dumore  tool-post  grinding  machine  was  mounted  in  a 
Casler  offset  boring  head.  To  carry  the  electric  current 
to  the  motor  I  took  two  brass  rings  (scrap  ends  of 
bushings)  with  a  4-in.  hole  in  them  and  secured  them 
in  place  on  the  spindle  of  the  machine  with  hardwood 
wedges,  this  method  enabling  me  to  true  up  the  rings 

and  at  the  same  time  insulate  them  electrically  from 
the  spindle.  The  leads  from  the  motor  were  then 
soldered  to  their  respective  rings. 

Two  brass  strips  or  brushes  were  then  fastened  by 
screws  to  a  board  which  was  secured  by  clamping  to 

A    KINK    FOR    THE    INTERNAL,    GRINDING    OF    LARGE 
DIAMETERS 

the  spindle  handwheel  bracket  in  position  to  bring  the 
brushes  to  bear  upon  the  rings.  Wires  from  a  conven- 

ient lamp  socket  to  the  brushes  completed  the  circuit 
allowing  the  grinding  wheel  to  run  continuously  while 
feeding  the  platen  forward  and  backward  to  grind 
through  the  ring. 

The  job  was  finished  as  well  as  could  be  done  in  a 
regular  grinding  machine  and  in  a  very  reasonable  time. 
The  sketch  shows  how  the  connections  were  made. 

Hobbing  Wormwheels  Without 
Gashing  the  Blanks 

By  Bernie  Soulf 

Oscar  Craft  describes  on  page  41  of  the  American 
Machinist  how  he  rigged  up  the  dividing  head  of  his 
milling  machine  to  hob  some  wormwheels  without  the 
usual  preliminary  of  gashing  the  blanks.  This  seems 
to  me  to  require  considerable  rigging  up  and  to  be  not 
particularly  good  exercise  for  the  dividing  head.  The 
fixture  I  am  showing  in  the  accompanying  cut,  while 
it  has  no  advantage  in  the  way  of  preliminary  rigging, 
is  still  very  simple  to  make,  is  very  sturdy  and  efficient, 
and  does  not  involve  the  dividing  head  at  all. 

The  short  stud  A  turns  freely  in  a  bronze  bearing 
sleeve  forced  into  the  casting  B.  The  wormwheel  C, 
a  duplicate  of  the  wheels  to  be  cut,  is  keyed  to  this  stud, 
the  key  extending  to  the  top  of  the  stud.     The  latter 
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is  made  a  light  drive,  or  hard  push  fit  for  the  bore  of 

the  wheels,  The  hob  D  is  held  in  the  chuck  of  the  mill- 

ing machine  and  is  geared,  even,  to  the  worm  shaft  E. 

In  operation,  a  wormwheel  blank  is  tapped  onto  the 
shaft  with  a  mallet  or  piece  of  lead,  and  the  table  of 

the  milling  machine  is  fed  straight  toward  the  hob  until 

DEVICE  FOR  HOBBING  WORMWHEEL.S 

it  reaches  a  set  stop,  at  which  point  the  work,  after 
making  a  revolution  or  two  to  cut  clear,  is  finished. 
The  table  is  then  withdrawn  and  the  completed  worm- 
wheel  lifted  off  the  stud  with  two  small  specially  made 
pinchbars. 

The  gears  on  this  device  would  ordinarily  constitute  a 
considerable  item  of  construc- 

tion, but  in  most  machine 
shops  a  suitable  pair  of  gears 
may  be  found  close  enough  to 

requirement  to  allow  the  de- 
vice to  be  adapted  to  them. 

No  leeway  can  be  had  in  re- 
spect to  the  diameters  of  hob, 

wormwheel  and  worm,  but  the 
center  distances  of  the  gears 
may  be  accommodated  within 
reasonable  limits  by  a  spacing 
collar  of  the  required  thick- 

ness between  the  driving 
wormwheel  and  the  blank  be- 

ing cut.  This  separates  the 
planes  of  the  hob  and  worm 
shafts  in  a  vertical  direction 
and  compensates  for  slight 
variation  in  this  respect.  No 
such  compensation  was  neces- 

sary  in  the  case  illustrated. 

When  starting  a  blank  toward  the  cut,  the  gears  are 
of  course  out  of  mesh  and  must  be  entered  carefully, 
but  if  gears  of  sufficiently  coarse  pitch  are  chosen,  they 
will  connect  before  the  hob  touches  the  work,  will  work 
toward  the  proper  position  as  the  cutting  proceeds,  and 
will  be  running  on  their  pitch  circles  when  the  work  is 
completed. 

This  device  has  seen  long  service  and  has  turned 
out  wormwheels  at  the  rate  of  four  per  hour  con- 
tinuously. 

Form-Milling  a  Wire  to  a  Peculiar 
Cross-Section 
By  Adolph  Moses 

Some  time  ago  I  was  called  upon  to  make  the  wires 
shown  at  A  in  the  sketch.  Originally  it  had  been 
intended  to  draw  this  wire  to  form  and  then  upset  and 
thread  the  ends,  but  this  method  did  not  work  out, 
and  as  only  a  few  wires  were  needed  at  the  time  and 
the  stock  available  was  J  in.  in  diameter  and  rough,  1 
proceeded  as  follows: 

The  ends  of  the  rods  were  turned  and  threaded  in  a 

lathe.  Then  by  holding  in  an  ordinary  milling-machine 
vise  and  shifting  and  resetting  after  each  cut  a  flat 
was  milled  on  one  side  to  the  proper  depth.  Next  the 
rod  was  turned  over  and  another  flat  milled,  bringing 
the  wire  to  the  correct  width,  leaving  a  few  thousandths 
for  finishing.  After  the  other  two  sides  were  iiiilled 
the  wire  was  rectangular  in  shape  except  for  the  round 
ends. 

A  formed  cutter,  shown  in  section  at  B,  was  made 
from  an  old  milling  cutter  by  dressing  a  grinding 
wheel  to  the  proper  shape  and  then  feeding  it  radially 
into  the  cutter,  using  a  stop  on  the  grinding-machine 
table  to  get  all  the  teeth  the  same  height.  The  contour 
of  the  grinding  wheel  was  tested  by  cutting  a  piece 
of  sheet  metal  with  it  and  testing  the  profile  by  means 
of  an  accurately  filed  templet. 

Two  milling  machines  which  happened  to  be  properly 
located  were  used  for  the  milling.  The  rectangular  wire 
was  lightly  clamped  in  the  jig  as  sketched  and  the  jig 
bolted  to  the  table  of  the  first  milling  machine,  this 
table  being  rigidly  held  against  end  movement.  The 
feed  was  obtained  by  means  of  a  tie  rod  running  from 

Section    Q-r    Jig 

AN  UNUSUAL  MILLING  JOB 
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the  wire  end  to  the  table  of  the  second  milling  ma- 
chine. In  this  way  the  full  travel  of  the  second  table 

could  be  used  before  it  was  necessary  to  return,  get  a 
new  grip  on  the  tie  rod  and  start  the  machines  again 
without  disturbing  the  wire  in  the  fixture.  When  one 
side  was  milled  to  form  the  wire  was  turned  end  for 
end  and  inserted  in  the  other  side  of  the  fixture  in 
which  was  a  slot  formed  to  fit  the  recently  milled 
contour.  The  other  side  of  the  wire  was  then  milled 
to  form  in  the  same  manner. 

Each  end  where  the  cross-section  changed  from  the 
fish  shape  to  the  circular  was  shaped  by  filing.  Had 
not  this  method  been  used  it  would  have  been  neces- 

'  sary  to  hold  the  wire  in  a  vise  and  reset  it  after  each 
cut,  and  this  would  have  been  very  difficult  to  do  with 
this  peculiar  shape. 

Perhaps  the  wire  might  have  been  laid  in  a  long 
groove  and  fed  in  the  same  direction  as  the  cutting  teeth 
of  the  milling  cutter.  At  any  rate  the  method  used 
produced  the  wires  with  remarkable  accuracy  as  some 
of  them  did  not  vary  a  thousandth  of  an  inch  in  7  ft. 
of  length. 

Electric  Annunciator  Applied  to  Group 

Machine-Tool  Operation 
By  a.  Des  Angelis 

An  example  of  group-machine  running  is  shown  by  the 
illustrations.  Fig.  1  showing  the  arrangement  which  in- 

cludes gear-cutting  and  generating  machines,  milling 
machines,  etc. 

Each  machine  is  provided  with  an  electrical  contact 
so  arranged  that  when  the  machine  completes  its  cycle 
it  rings  a  bell  and  releases  the  corresponding  indicator 
needle  on  the  annunciator.  The  operator  determines 
by  a  glance  at  the  latter  which  of  the  various  machines 
needs  attention,  makes  the  necessary  adjustments  and 
resets  the  needle. 

One  of  the  contacts  is  shown  at  A,  Fig.  3.  It  is  very 
simply  made,  being  but  a  piece  of  spring  wire  wrapped 

FIG.    3. DKTAILS    OF    KLKCTRIC 
CONTACT 

around  the  hub  of 
the  indexing  wheel 
of  a  Gleason  gear 

generator  and  a  con- 
tact finger  attached 

to  the  gear  guard. 

The  guard  is  insu- 
lated from  the  ma- 

chine, and  guard 
and  machine  are 

connected  to  oppo- 
site legs  of  an  elec- 
tric circuit  which 

passes  through  the 
annunciator. 
In  Fig.  2,  is  the 
annunciator,  which 

by  means  of  bell 
and  indicator  needle 

warns  the  operator  which  machine  has  completed  its 
cycle.  This  device  has  been  in  service  for  a  considerable 
period  and  has  saved  its  cost  many  times  by  eliminating 
the  necessity  for  the  operator  to  watch  all  machines  at 
once. 

A  Cheap  Adjustable  Die 
By    J.    J.    VOELCKER 

A  die  needed  for  cutting  a  1-in.  outside  diameter 
thread,  eight  threads  per  inch,  on  bronze  cleaning  rods 
was  made  in  the  following  manner.  The  body  was  a 

4-in.  piece  cut  from  a  bar  of  ?-in.  x  4-in.  cold-rolled 
stock  and  was  bored  centrally  to  l^V  in-  diameter.  The 
six  dovetail  slots  shown  in  the  figure  were  then  cut 
and  carbon-steel  chasers  inserted.  The  hole  for  the 
No.  3  taper  pin  was  drilled  and  reamed  and  the  slot  cut 
which  bisects  the  hole.  The  hole  for  the  i-16  fillister 
head  capscrew,  which  clamps  the  die  on  the  taper 
pin,  was  next  drilled  and  tapped,  and  the  taper  pin 
inserted  and  locked  with  the  clamp  screw.  The  die 
was  then  bored  to  the  proper  size  and  the  chasers 
threaded,  hardened  and  ground.    Two  corners  were  cut 

FIG.    1.      MACHINES    EQUIPPED    WITH    ELECTRIC     TELL-TALE FIG.     2.       THE    ANNUNCIATOR 
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ADJUSTABLE    DIE   FOR   BRONZE   RODS 

off,  and  the  resulting  flats  were  drilled  and  tapped  for 

handles  made  of  i-in.  round  cold-rolled  steel.  The 

die  was  used  on  5000  pieces  without  the  need  for  re- 
grinding  and  was  apparently  good  for  many  more  when 
production  ceased. 

Direct  Drive  on  Table  of  Boring  Mill 
By  J.  Weight 

A  special  drive  has  been  used  to  speed  up  the  table 
of  an  old  vertical  boring  mill  in  the  shops  of  the 
Chicago  Surface  Lines  in  order  that  it  may  be  used 
for  boring  the  babbitt  lining  of  motor  bearings.  The 
bearings  are  held  in  a  three-jawed  chuck  as  shown  at 
A.  It  was  found  impractical  to  secure  a  sufficiently  high 
speed  with  the  regular  geared  drive  of  the  machine 
because  of  the  vibration  and  chattering  which  resulted. 
The  drive  is  by  belt  from  an  overhead  counter  and 
is  brought  down  over  idler  pulleys  and  around  the  rim 
of  the  table.  Flanges  were  put  on  top  and  bottom 
sides  of  the  table  to  prevent  the  belt  from  slipping  off. 

The  table  now  runs  at  a  speed  of  150  r.p.m.,  and 
to  overcome  its  momentum  when  power  is  shut  off  it 

is  provided  with  a  leather-faced  wood  block  for  a  brake. 
The  result  of  this  arrangement  has  proved  satisfactory 
and  the  operator  is  able  to  attain  rapid  production. 

Special  Reamer  with  Adjustable  Blades 
By  C.  H.  Dengler 

The  accompanying  illustration  represents  a  type  of 
adjustable  reamer  in  which  the  blades  are  adjusted  by 
means  of  a  taper  wedge  in  place  of  the  customary 
shims.  The  principle  is  readily  adaptable  to  any  size 
or  design  where  inserted  blades  are  used.  The  soft 

steel  body  is  milled  with  six  y'V-in.  slots  the  bottom  of 
which  are  at  an  angle  of  6  deg.  from  the  axial  line. 
The  body  is  drilled  and  tapped  for  the  special  screws 

Section       A-A 
ADJUSTABLE   BLADE   REAMER 

A  and  B,  there  being  six  of  each.  The  tapped  holes 
for  screws  A  are  countersunk  60  deg.,  while  the  holes 
for  screws  B  are  counterbored.  The  wedges  C,  which 
snugly  fit  the  slots,  are  actuated  by  the  screws  B. 
Turning  a  screw  moves  the  corresponding  wedge  in,  and 

thus  tends  to  raise  the  blade.  A  iig-in.  movement  of  the 
wedges  increases  the  diameter  of  the  reamer  0.013  in. 
This  design  gives  a  good  dependable  finishing  reamer. 

Frame  for  Drying  Blueprints 
By  a.  p.  M.  Wilking 

The  sketch  shows  a  device  for  drying  blueprints  in 

the  small  shop.  The  A-shaped  frame  has  horizontal 
bars  which  are  provided  with  headless  brass  brads 
projecting  about  j%  in.  and  spaced  3  or  4  in.  apart. 

The  wet  blueprints  are  pushed  over  these  brads,  which 

DIRECT  BELT  DRIVE  ON  TABLE  OF  VERTICAL 
BORING  MILL 

•STCAH 

DRYING   RACK    FOR   BLUEPRINTS 

make  it  very  easy  for  one  person  to  handle  the  prints, 
even  if  they  are  of  large  size. 

The  water  drips  into  a  zinc  trough  provided  with  a 
drain.  A  steam  pipe  furnishes  the  heat  for  quick 
drying. 
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The  Security  Chucking 
Grinding  Machine 

To  MEET  the  increasing  demand  for  a  heavy-duty 
internal  grinding  machine  the  Security  Tool  Works, 
Chicago,  111.,  has  brought  out  a  new  machine  of 

the  type  shown.  This  will  be  marketed  by  the  Security 
Mechanical  and  Engineering  Sales  Co.,  115  South  Clin- 

ton St.,  Chicago.  This  machine  is  intended  for  manu- 
facturing purposes  as  well  as  for  the  toolroom. 

The  maximum  capacity  of  the  machine  is  14-in.  swing 
with  lengths  of  work  up  to  12  in.  It  is  provided  with 
a  base  inclosing  all  of  the  feed  and  speed  change  gears 
which  are  operated  by  levers  on  the  apron.  The  chrome- 
nickel  steel  grinding  spindles  are  hardened,  ground 
and  lapped,  and  run  in  alloy-bronze  bearings.  These 
bearings  are  mounted  in  a  cylindrical  sleeve,  which  in 
turn  is  held  in  the  bore  of  the  support  bracket  by  three 
clamp  screws.  The  wheel  end  of  the  spindle  is  tapered, 
and  has  a  threaded  portion  on  the  extreme  end,  thus 
allowing  different  diameters  and  lengths  of  extensions 
to  be  screwed  on,  and  eliminating  the  use  of  long 
spindles  on  short  holes.  One  of  these  extensions  can  be 
seen  lying  on  the  table  of  the  machine.  Fig.  1.  The 
bearings  are  dustproof  and  provided  with  adjustment 
for  wear.  The  interchangeable  grinding  spindles  are 
made  in  three  sizes,  the  two  large-size  spindles  have 
each  a  range  of  four  speeds,  3500,  4500,  7000  and 
12,000  r.p.m. ;  while  the  small  spindle  has  one  speed 
only,  25,000  r.p.m.  The  three  spindles  are  identical  in 
construction  and  differ  only  as  to  size.  They  are 
driven  by  a  belt  from  a  pulley  mounted  on  an  inter- 

mediate shaft,  and  by  changing  this  pulley  the  different 
wheel  speeds  are  attained. 

The  intermediate  shaft  runs  on  SKF  ball  bearings 
mounted  in  a  dustproof  housing  bolted  to  the  swivel 
base,  which  also  holds  the  grinding-spindle  support 
bracket.    The  graduated  swivel  base  will  swing  45  deg. 

PIG. REAR  VIEW  CHUCKING  GRINDING   MACHINE 

Floor  space :  Length,  80  in. ;  width,  32  in. :  height,  52  in. : 
weight.  3.500  lb.  Ooiintenshaft  piillev :  Speed,  500  r.D.m.  :  diam- 

eter.  12  in. ;   belt   face,  3  in. 

ilG.    1.      THE   Si-ICUKITY    CHUCKING    GRINDING    MACHINE 

on  each  side  of  center,  and  is  mounted  to  a  taper  gibbed 
dove-tail  slide,  which  is  operated  by  a  handwheel  with 
graduated  dial  located  at  the  front  of  the  machine. 

The  headstock  of  rigid  design  swivels,  and  is  grad- 
uated for  45  deg.  It  is  provided  with  a  worm  and 

sector  arrangement  with  a  dial  mounted  on  the  worm- 
shaft  and  graduated  to  read  taper  per  foot  and  also 
angular  measure.  This  device  is  provided  with  ad- 

justments for  wear  in  all  directions. 
The  headstock  spindle  is  of  chrome-nickel  steel,  hard- 

ened, ground  and  lapped,  and  has  a  hole  through  the 
center  to  receive  a  draw  spindle.  The  front  bearing  is 
of  tool  steel,  hardened  and  ground,  and  is  of  a  taper- 
cone  construction.  The  rear  bearing  is  of  bronze,  and 
both  bearings  are  dustproof  and  provided  with  ample 
compensation  for  wear. 

The  draw  spindle  is  tubular,  permitting  the  wheel 
lubricant  to  be  fed  through  the  center.  The  faceplate 
and  chuck  are  mounted  on  hardened  and  ground  collets. 
Split  collets  are  carried  in  stock  up  to  and  including 
2i  in.  in  diameter,  and  special  over-size  collets  can  be 
furnished  up  to  6  in.  in  diameter. 

The  work  spindle  has  six  different  speeds,  40,  60,  126, 
160,  240  and  500  r.p.m.,  and  all  different  changes  of 
speed,  as  well  as  the  stopping  and  starting,  are  done 
by  levers  in  front  of  the  machine,  which  connect  with 
the  gear-chain  mechanism  inside  of  the  base.  A  2^-in. 
belt  connects  this  gear  box  to  the  countershaft  by  a 
jackshaft  on  the  right  side  of  the  machine,  and  this 
shaft  is  connected  to  the  gear  box  by  a  silent-chain 
drive. 

After  undergoing  the  various  changes  of  speed,  the 
gear  box  is  again  connected  by  a  silent  chain  to  a 
jackshaft  on  the  left  side  of  the  machine,  Fig.  2.  This 
shaft  is  connected  by  a  belt  to  a  double  idler  pulley  on 
the  countershaft,  which  drives  the  cylinder  with  a 
short  over-head  belt.  All  spindles,  clutches  and  pinions 
in  this  gear  box  are  made  of  chrome-nickel  steel,  hard- 

ened and  ground:  and  all  bearings  are  bronze.  The 
gear  box  is  filled  with  oil,  and  a  glass  in  front  indi- 

cates the  proper  oil  level.  This  gear-box  arrangement 
permits  speed  changes  while  the  machine  is  in  full 
operation  or  at  rest. 

The  table  is  55 J  in.  long  by  14]  in.  wide;  it  slides 
on  two  2i-in.  V-ways  which  are  19  in.  between  centers, 
these  being  provided  with  oil  pockets  with   rollers  on 
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spring  supports  for  delivering  the  oil  to  the  slides.  By 

a  special  arrangement  all  oiling  may  be  done  from  out- 
side of  the  machine.  The  table  has  three  feeds  of  20, 

35  and  55  in.  per  min. 
A  cam-and-roller  construction  is  used  for  the  reverse 

mechanism.  The  cam  is  so  designed  as  not  to  move  the 

clutch  fork,  leaving  the  clutch  teeth  engaged  until 

the  clutch  lever  has  traveled  slightly  over  center,  insur- 

ing instantaneous  reverse  movement  without  the  slight- 
est jar.    The  table  reverses  on  a  s-in.  stroke. 

The  wheel  lubricating  pump  is  located  in  the  rear 

inside  of  the  base,  and  is  driven  by  spiral  gears.  The 

pump  is  connected  to  the  draw-in  spindle  of  the  head- 
stock  by  flexible  tubing,  and  the  lubricant  is  regulated 

by  a  handwheel  on  the  apron  in  front  of  the  machine. 
All  bearings  not  immersed  in  oil  are  provided  with  glass 

oil  cups,  and  the  loose  pulleys  as  well  as  the  hangers  on 
the  countershaft  have  SKF  ball  bearings. 

Acknowledgment  to  M.  Schneider  et  Cie. 
In  the  series  of  articles  recently  published  in  the 

American  Machinist,  describing  the  manufacture  of  the 
155-mm.  howitzer  at  the  plant  of  the  American  Brake 
Shoe  and  Foundry  Co.,  mention  was  omitted  of  the 
fact  that  Schneider  et  Cie.,  of  France,  are  the 
originators  of  this  type  of  howitzer  as  well  as  of  the 
240-mm.  model  1918.  The  American  Ordnance  Depart- 

ment adopted  these  two  sizes  of  French  howitzers,  and 

Schneider  et  Cie.  has  furnished  to  the  Ordnance  De- 
partment assistance  such  as  is  outlined  below: 

M.  Schneider  et  Cie.  provided  us  with  the  complete 

plans  of  this  material;  the  specifications  of  metals  for 
different  parts,  also  the  treatment  of  these  metals  in 

order  to  obtain  the  necessary  characteristics;  the  com- 

plete plans  of  all  the  fixtures  employed  in  their  estab- 
lishment for  the  execution  of  this  material,  and  the 

complete  plans  of  all  the  shop  gages  for  the  final 
examination  of  the  gages  and  their  instruments. 

For  the  155-mm.  howitzer  they  supplied  two  sets  of 
principal  gages  and  instruments,  also  the  complete  data 
of  manufacture  regarding  each  piece;  the  series  of 
operations;  their  duration  and  kind  of  machine  used. 

They  gave  us  the  complete  lists  of  the  machines  neces- 
sary to  complete  five  of  the  155-mm.  type  each  day, 

together  with  photographs  and  films  showing  the 
different  operations  of  machining;  the  securing  of  the 

pieces  upon  the  machines ;  the  construction  of  the  equip- 
ment employed;  the  kind  of  tools;  the  inspection; 

gages;  etc. 
Messrs.  M.  Schneider  et  Cie.  permitted  American 

officers,  engineers,  foremen  and  mechanics  to  take  a 
course  of  instruction  in  their  workshops  in  France  in 
order  to  enable  them  to  employ  their  processes  of  manu- 

facture, material,  etc.,  in  the  production  of  artillery. 
These  officers,  etc.,  were  either  representatives  of  the 
Ordnance  Department  or  representatives  of  private 
manufacturers  delegated  by  the  Ordnance  Department. 
Messrs.  Schneider  et  Cie.  sent  to  the  Ordnance  De- 

partment a  contingent  of  eight  engineers,  a  foreman, 
and  specialists  to  give  information  in  all  of  the  branches 
needed.  Members  of  this  contingent  were  either  as- 

signed to  fixed  places  in  factories  or  moved  about  in 
various  workshops  following  the  manufacture  of  this 
material. 

Factories  in  the  United  States  manufacturing  the 
155-mm.  Schneider  howitzer  model  1918,  were  as  fol- 

lows:    American  Brake  Shoe  and  Foundry  Co.,  Erie, 

Penn.,  cannons  and  breeches;  Osgood-Bradley  Car  Co., 
Worcester,  Mass,  gun  carriages  and  cradles  or  saddles 
for  heavy  guns;  Mosler  Safe  Co.,  Hamilton,  Ohio,  gun 
carriages  and  cradles  for  heavy  guns;  Dodge  Bros., 
Detroit,  Mich.,  sledges  for  transportation  of  heavy  guns; 
Maxwell  Motor  Co.,  Detroit,  Mich.,  limbers;  Accurate 
Engineering  Co.,  Chicago,  111.,  wheels. 

Factories  in  the  United  States  building  the  240-.mm. 
Schneider  howitzer,  model  1918,  were  as  follows:  Ar- 

senal at  Watervliet,  Watervliet,  N.  Y.,  cannons  and 
breeches;  Watertown  Arsenal,  Watertown,  Mass.,  com- 

plete gun  carriages;  Cambria  Steel  Co.,  Johnstown, 
Penn.,  gun  carriages;  Knox  Motors  Co.,  Springfield, 
Mass.,  limbers  and  hind  carriages;  Pressed  Steel  Car 
Co.,  Pittsburgh,  Penn.,  platforms;  Standard  Steel  Car 
Co.,  Hammond,  Ind.,  complete  gun  carriages;  Otis  Ele- 

vator Co.,  Chicago,  111.,  sledges  for  transportation  of 
heavy  guns;  Davenport  Wagon  Co.,  Davenport,  Iowa, 
limbers  and  hind  carriages;  Kelsey  Wheel  Co.,  Detroit, 
Mich.,  wheels. 

That  these  companies  deviated  in  many  cases  from 
French  methods  of  manufacturing  and  installed  methods 
of  their  own  does  not  in  the  least  detract  from  the 
credit  which  Messrs  Schneider  et  Cie.  deserve  for  their 

wholehearted  cooperation  and  able  assistance. 

The  Value  of  Written  Instructions 
To  Draftsman 

By  John  S.  Carpenter 
Associate    Member  American  Society  of  Civil  En^neers 

The  chief  engineer  came  into  the  drawing  room 
looking  as  pleasant  as  if  he  had  a  mouthful  of  castor 
oil.  Throwing  down  a  pile  of  blueprints  in  front  of 

his  assistant,  he  exclaimed,  "Look  here.  Bill,  I  told 
you  very  distinctly  that  this  Brown  order  was  to  have 

all  wearing  surfaces  bronze  lined.  It's  been  sent  through 
just  as  if  I  hadn't  said  a  thing!  I  caught  it  in  time, 
before  it  got  into  the  shop.  Darn  this  forgetting 

things!" 

"I'm  sure  that  I  told  the  draftsman  about  it!  The 

checker  passed  it,  too!"  Bill  returned,  and  took  the 
drawings  out  to  the  draftsman  and  started  to  give  him 

a  piece  of  his  mind. 
The  draftsman  took  out  a  little  book  where  he  had 

jotted  down  Bill's  instructions  and  showed  the  assistant 
just  what  he  had  said.  The  checker  supported  the 

draftsman's  statements  when  questioned  by  the  chief, 
and  Bill  certainly  felt  uncomfortable. 

The  chief  picked  up  a  scale  and  laid  down  the  law. 

"After  this,"  he  stipulated  to  Bill,  "you  make  an  abstract 
of  the  essential  points  on  each  order,  dictate  it  to  the 
stenographer,  give  the  original  to  the  draftsman  and 
a  copy  to  me.  I  want  it  all  in  black  and  white ;  no  more 

guessing  or  relying  on  memory.  There's  more  time 
wasted  and  hard  feeling  created  in  fixing  up  these 
blunders  to  more  than  pay  us  to  keep  an  extra  girl 

for  that  work."    
The  above  is  not  fiction.  It  is  true  and  every  chief 

draftsman  knows  it.  Verbal  instructions  are  unre- 
liable unless  they  be  of  the  simplest  and  briefest  kind. 

Even  then,  other  matters  may  intervene,  sickness  may 
delay  the  work,  etc.,  so  that  when  the  job  is  taken 
up  again  all  the  instructions  and  impressions  are  cold. 
To  regain  these,  it  is  necessary  to  go  over  the  entire 
work  again  and  the  chances  are  that  something  will  be 

forgotten. 
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EDITORIALS 

Let's  Go! 
SOME  of  the  buyers  of  machinery  are  taking  a  little 

snooze  while  waiting  for  prices  to  drop.  If  they  do 
not  wake  up  pretty  soon  they  are  going  to  find  that  a 
few  of  the  live  wires  have  gotten  a  start  that  will  keep 
them  ahead  for  the  next  ten  years.  For  prices  are 
not  going  to  drop. 

Price  level  can  be  pictured  as  a  level  of  a  great 
ocean.  If  this  level  were  to  rise  three  or  four  feet, 
some  of  the  boat  houses  and  piers  on  the  shore  would 
be  so  low  that  people  on  them  would  get  their  feet 
wet.  If  under  these  conditions  a  convention  were 
called  to  consider  what  was  to  be  done  to  remedy 
conditions,  we  imagine  that  it  would  be  decided  to 
be  more  feasible  to  raise  the  level  of  the  piers  and  boat 
houses  than  to  lower  the  level  of  the  ocean. 

This  rising  tide  of  price  averages  has  carried  the 
majority  of  wages  with  it.  There  are  some  instances 
(and  these  are  making  most  of  the  trouble)  in  which 
individuals  are  getting  their  feet  wet  because  the  wages 
that  support  them  have  not  risen  to  the  new  level  of  the 
price  ocean. 

Prices  are  not  going  to  drop.  If  anything  they  are 
going  to  rise,  except  the  few  that  are  inflated  beyond 
a  reasonable  margin  of  profit.  Prices  that  are  honestly 
based  on  cost  are  bound  to  rise  for  the  simple  reason 
that  cost  is  based  on  labor  arid  we  face  an  inbvitable 
labor  shortage  within  the  next  ten  months.  The  rate 
of  emigration  of  labor  assures  us  of  this  fact  without 
the  shadow  of  a  doubt.  Everybody  believes  that  six 

or  ten  months  from  today,  after  th-^  adjustments  have 
been  made,  business  is  going  to  increase.  How  much 

drop  in  the  cost  of  labor  do  you  expect  then  with  in- 
creased demand,  when  you  find  it  extremely  difficult 

to  get  skilled  help  now? 
The  bright  boys  who  are  getting  the  jump  on  the  other 

fellows  are  the  ones  who  have  thought  out  these  facts 
and  who  are  taking  advantage  of  them.  They  know 
that  there  is  going  to  be  a  pretty  stiff  race  during 
the  coming  ten  years  and  that  the  wheels  must  turn 
with  a  minimum  amount  of  friction  and  the  maximum 
of  speed.  They  know  that  the  man  who  gets  his  car 
oiled  up  and  adjusted  and  running  perfectly  the  day 
before  an  automobile  race  has  more  chance  to  win  than 
the  fellow  who  begins  to  oil  up  and  adjust  and  replace 
parts  after  the  starting  shot  has  been  fired. 

For  the  pa.st  four  years  there  has  been  less  main- 
tenance of  machinery  and  machine  shops  than  during 

any  other  like  period  in  our  history.  There  hasn't 
been  time,  nor  has  there  been  men  enough  to  maintain 
our  machinery  in  first-class  condition.  It  has  been  a 
case  of  making  every  tool  work  as  nearly  twenty-four 
hours  as  possible.  The  machine  shops  of  America  are 
on  the  average,  therefore,  decidedly  not  in  first-class 
order  for  the  coming  race. 

These  live  wires  who  are  getting  the  jump  on  the 
other  fellows  are  going  about  their  business  quietly 
but  very  effectively.  They  are  putting  their  plants  in 
prime  condition  for  the  big  race.     They  are  rearrang- 

ing, repairing,  altering;  making  use  of  every  bit  of 
valuable  and  costly  experience  gained  during  the  war. 
They  are  searching  the  market  for  machinery  which 
will  produce  at  a  more  economical  rate  than  that  which 
they  already  have;  appreciating  the  fact  that,  with 
labor  costs  rising,  the  man  who  succeeds  must  utilize 
improved  machinery.  They  are  installing  lunchrooms, 
cafeterias,  better  heating  and  ventilating  systems,  bet- 

ter lighting  arrangements;  knowing  that  if  they  are 
to  attract  labor  in  a  competitive  market  they  must 
offer  inducements  of  this  kind.  They  are  making  use 
of  the  present  comparative  abundance  of  labor  to  do 
the  things  that  you,  if  you  do  not  do  them  now,  will 
find  it  impossible  to  do  ten  months  from  now. 

These  fellows  are  shrewd  enough  to  know  that  when 
the  rush  begins  the  fellows  who  have  been  holding  off 
will  find  themselves  permanently  handicapped.  The  man 
who  knows  that  his  shop  should  be  rearranged  and 
reequipped,  but  who  is  waiting  for  the  price  of  day 
labor  to  drop  so  that  he  can  rearrange  those  machines 
at  less  cost  than  he  can  now,  and  who  is  waiting  for 
the  prices  of  machine  tools  to  drop  so  that  he  can 
reequip  his  shop  at  less  cost  than  he  can  now,  will  find 
that  this  policv  of  procrastination  has  cost  him  his 
chances  of  winning  the  race,  and  that  he  will  have 
to  make  ten  times  the  effort  to  keep  abreast  that  he 
would  have  found  necessary,  had  he  read  the  times 
right. 

How  is  your  shop?  Is  there  a  department  that  needs 
rearranging?  Do  it  now!  Are  there  new  motors  to 
install  to  get  more  power  or  flexibility?  Do  it  now! 
Are  there  machines  on  the  market  superior  in  pro- 

duction to  the  ones  that  you  are  using?  Install  them 
now!  Do  the  line  shafts  need  relining,  boxes  need 
rebabbitting,  and  general  equipment  need  repairing? 
Do  it  now! 

Paste  this  in  your  hat:  Unless  you're  a  dead  one 
you've  got  a  considerable  distance  to  go  and  the  sooner 
you  get  started  the  sooner  you'll  get  there.  Perhaps 
you  are  one  of  the  live  wires  who  have  already  made 
a  start  but,  if  not,  take  our  advice  and  do  it  now! 

Let's  go! 

They're  At  It  Again 
THE  baccalaureate  Bolsheviki  who  believe  that  the 

sun,  moon  and  stars  operate  exclusively  on  the 
metric  system,  are  making  another  attempt  to  upset 

America's  industrial  digestion  by  forcing  us  to  take 
a  dose  of  their  dangerous  concoction.  Their  slogan 

is  "You  need  a  meter-liter-gram."  This  time  the 
propaganda  is  fathered  by  the  "World  Trade  Club, 
San  Francisco,  U.  S.  America."  By  means  of  a  circular 
and  stamped  envelopes  they  are  beseeching  that  we  peti- 

tion His  Excellency  David  Lloyd  George,  and  His 
Excellency  Woordrow  Wilson,  that  they  pause  a  moment 
from  their  trivial  duties  of  rearranging  world  bound- 

aries and  national  relations,  to  take  up  the  really 
important  work  of  abolishing  the  yard  and  the  inch. 
These  ardent  reformers  apparently  find  in  the  prohi- 
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bition  act  and  in  the  proposal  to  eliminate  the  curse  of 

tobacco  by  force,  an  indication  that  the  time  is  ripe 

to  do  away  forever  with  the  curse  of  the  inch,  pound 
and  foot. 

To  those  of  us  who  have  to  do  with  machinery  and 

the  mechanical  arts  in  which  the  establishment  of  stand- 
ards has  built  up  an  invested  value  of  many  billion 

dollars'  worth  of  equipment,  tools,  jigs,  fixtures,  etc.,  all 

made  to  English  measurements,  this  proposal  appears 

in  its  true  light;  namely,  the  childish  prattle  of  the 

"anti-izzers"— who  believe  that  because  things  are  they 
must  be  wrong. 

Engineers,  manufacturers  and  mechanics,  perhaps  un- 
fortunately, see  so  clearly  the  futility  of  permanently 

removing  the  foundation  from  under  American  industry 

by  philosophical  fiat  that  they  do  not  regard  these 

attempts  of  the  "I  want  things  my  way-ers"  very 
seriously.  We  say  "unfortunately"  because  those  whose 
experience  does  not  put  them  in  a  position  to  measure 

this  propagandic  twaddle  at  its  true  value  are  likely  to 
be  influenced  by  the  specious  attractiveness  of  the 

theory  proposed,  although  as  far  as  this  spasm  offered 

by  the  World  Trade  Club  is  concerned,  there  is  little 

danger  of  any  educated  man  reading  their  pamphlet 

without  getting  the  impression  that  the  mental  proc- 
esses of  these  metric  mentors  is  as  disjointed  as  their 

expressions  of  facts. 
For  example,  quoting  from  page  4  under  the  heading 

of  "It  is  all  very  simple.  .  .  .  U.  S.  American 
Bureau  of  Standards,  Director  S.  W.  Stratton,  tells,  in 
an  admirable  article  in  Americana,  the  Scientific 

American  Encyclopedia,  in  sense  1  per  cent. — read  the 

other  99  per  cent,  in  Americana — metric  system — the 

world's  one  system." 
This  may  be  futurist  or  cubist  talk  or  perhaps  an 

imitation  of  Irwin's  Japanese  school  boy,  but  it  would 
surely  take  the  ability  of  a  corkscrew  mind  to  follow 
the  logic  of  this  sentence. 

A  map  is  reproduced  in  this  16-page  effusion,  showing 
the  "well-nigh  world-wide  use  of  metric  units."  The 
United  States  and  Canada  on  this  map  are  described 

as,  "Countries  using  coins  of  metric  weight  and  meas- 
ure decimally  divided,"  (nothing  said  about  the  half- 

dollar  or  quarter  of  course) ;  "exclusively  metric  postal 
union,"  (nothing  said  about  the  ounce  under  which  all 
of  our  postage  is  carried) ;  "metric  units  in  electric 
industry,  in  science,  liberty  motor  airplanes,  Brit.-Am. 
heHum  Zeps  (science's  wonder  of  the  world  war)  ;  in- 

dorsed by  organized  manufacturers,  steel,  tanners, 
furriers,  canners,  packers,  growers,  miners,  grocers, 
fishers,  recorders,  writers,  draftsmen,  labor,  cooks, 
waiters,  shippers,  traders,  furriers,  world  advertisers 

and  women,  so  on,  so  on." 
What  a  pathetic  picture!  Think  of  the  poor  fisher- 

men who  are  now  deprived  of  their  catches  because 
they  have  no  metric  worms,  of  the  canners  and  growers 
who  see  golden  opportunities  withheld  them  because 
this  Government  does  not  compel  by  law  the  asparagus 
and  tomato  plant  to  grow  to  metric  measure,  the  cooks 

who  find  that  a  "pinch  of  salt  and  a  cup  of  flour"  are 
an  aggravation  to  their  culinary  art,  the  poor  waiters 
who  are  compelled  by  heartless  Congress  to  face  the 
insult  of  a  25-cent  tip  where  there  should  be  but 
dimes,  dollars  and  pennies.  But  most  pathetic  of  all 
is  the  thought  of  the  poor  women  at  the  end  of  the 
list  sewing  on  buttons  to  the  hated  English  system  of 
measurement. 

The   usual   hackneyed   arguments,   expressed    rather 

less  cleverly  than  usual,  however,  are  found  in  this 

World  Trade  Club's  circular.  Great  capital  is  made 
of  the  fact  that  the  simplification  of  arithmetic  would 
save  many  hours  of  trial  and  tribulation  to  the  suffering 
-school  child,  overlooking  the  fact  perhaps  that  the  best 
way  to  save  a  school  child  from  trial  and  tribulation  is 
not  to  make  him  study  at  all. 

Secretary  Redfield  is  quoted  as  follows:  "The  fact, 
of  course,  is  that  the  metric  system,  adopted  exclusively 
by  34  nations  is  simpler,  easier,  more  effective,  and 
more  widely  used  than  any  other.  It  has  made  its 
way  by  its  merits.  There  is  no  argument  for  the  reten- 

tion of  our  present  weights  and  measures  that  is  not 
an  argument  against  our  decimal  metric  dollar  system. 
No  reason  supports  our  decimal-dollar  system  of  cur- 

rency that  does  not  support  decimal  system  of  measure. 
This  handicap  we  must  throw  off,  get  out  of  the  dark- 

ness— out  of  foolishness  toward  reason."  Perhaps  the 
honorable  Secretary  in  his  close  association  with  the 
Bureau  of  Standards,  which  appears  to  be  the  self- 
constituted  hotbed  of  metric  propaganda  in  America, 

had  been  getting  a  whiff  or  two  of  the  famous  six-cent 
per  gallon  Liberty  fuel. 

It  is  difficult  to  become  angry  at  a  comedian  and 
herein  lies  the  danger,  for  the  sort  of  talk  put  out  by 
the  World  Trade  Club  contains  so  much  that  is  laugh- 

able and  side-splitting  to  the  man  of  sense  that  laughter 
leaves  him  weak. 

We  strongly  advise  you  as  a  precaution  against  a 
paralyzing  industrial  calamity  which  would  follow  the 
abandonment  of  our  standard  tools,  gages,  jigs  and 
fixtures,  and  more  serious  than  that,  the  abandonment 
of  our  instinctive  familiarity  with  our  own  measures — 
to  tell  your  Congressman  what  the  loss  of  the  inch  and 
the  foot  would  mean  to  your  business. 

How's  Your  Imagination? 
HAVE  you  ever  stopped  to  consider  the  effect  of 

imagination  on  present-day  mechanical  creation? 
Necessity  provides  the  itch,  it  is  true,  but  necessity 
without  imagination  is  like  an  armless  man  afflicted 

with  the  "cooties." War  has  brought  necessity  to  our  doors  by  destroying 

a  vast  amount  of  manufacturing  man-power.  As  nor- 
mal conditions  return,  the  war-engendered  itch  for  more 

efficient  production  must  be  satisfied  by  improved  ma- 
chinery. This  crippled  world  must  be  fitted  with 

mechanical  limbs.  Herein  lies  a  task  for  the  machinery 
builder  and  for  imagination.  Users  feel  the  necessity 
but  are  helpless  without  the  trained  machine  designer. 

Webster  says  that  imagination  is  the  power  of  having 
mental  images.  Did  you  ever  examine  one  of  yours 
or  try  to  draw  a  picture  of  it?  Two  to  one  it  was  as 
foggy  as  an  artistic  photograph  and  just  as  useless. 
After  you  have  tried  to  pick  the  details  out  of  one  or 
two  of  these  smoke-screens,  you  begin  to  realize  the 

value  of  an  imagination  like  the  chief  clerk's  card  index 
for  details  and  as  good  at  assembling  as  Henry  Ford's 
factory.  Such  imaginations  only  come  from  hard  train- 

ing and  are  scarce  enough  to  be  valuable. 
New  tools  are  coming  in  at  a  rate  which  shows  that 

something  is  stimulating  the  designer's  wits.  It  is  a 
good  sign  and  leads  us  to  believe  that  when  the  manu- 

facturers hear  the  howl  raised  by  necessity  they  will 
be  there  with  the  machines  to  relieve  the  itch.  The 
howl  has  already  started  and  is  increasing  daily  in 

volume.     Listen   and   answer. 
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SHOP  EQUIPMENT  NEWS 

Black  &  Decker  ><2-Inch  Electric  Drill 
The  Black  &  Decker  Manufacturing  Co.,  105-115 

South  Calvert  St.,  Baltimore,  Md.,  is  now  marketing 
a  i-hp.  electric  portable  drill  for  holes  up  to  4  in. 
in  diameter.  The  full-load  current  consumption  is  about 
700  watts,  and  the  no-load  speed,  600  r.p.m.  The  hous- 

ing is  of  aluminum  alloy  completely  inclosing  the  motor 

BLACK  &  DECKER  PORTABLE  ELECTRIC  DRILL 

Horsepower  of  motor,  i  ;  capacity,  holes  up  to  i  in.  in  diameter; 
current  consumption,  700  watts  ;  no-load  speed,  600  r.p.m.  ;  weight, 
21 J  lb.;  current  used,  either  direct  or  alternating^  of  25,  40  or  bO cycles. 

and  gears,  and  the  total  weight  is  21  i  lb.  It  is 
equipped  with  the  Black  &  Decker  pistol  grip  and  trigger 
switch,  the  arrangement  enabling  the  operator  to  con- 

trol the  drill  without  changing  the  position  of  his 
hands.  An  indicator  is  provided  showing  when  the 
switch  is  on  or  off.  The  motor  is  of  the  series-com- 

pensated wound  interpolar  type,  and  uses  direct  cur- 
rent or  alternating  current  of  25,  40  or  60  cycles.  The 

machine  will  operate  from  any  two  wires  of  a  three- 
phase  circuit.  The  motor  is  air  cooled  by  a  fan  mounted 
on  the  armature  shaft  which  draws  in  air  at  one  end 
of  the  motor  and  expels  it  at  the  other.  The  gears  are 
of  high-carbon  steel  mounted  on  ground  shafts  and 
operate  in  grease  in  a  separate  grease-tight  compart- 

ment.     The    drill    spindle    runs    in    a   bronze   bushing, 

thrust  being  taken  by  a  ball-thrust  bearing.  The  com- 
mutator end  cover  is  entirely  separate  from  the  arma- 

ture shaft  bearing  and  can  be  easily  removed  for  inspec- 
tion or  adjustment  of  the  brushes,  this  also  elimini- 

nating  the  possibility  of  the  armature  shaft  binding  in 
its  bearings  in  case  the  end  cover  is  accidentally  dis- 

torted by  dropping  the  drill. 

Ingersoll-Rand  Air  Compressor 
The  Ingersoll-Rand  Co.,  11  Broadway,  New  York,  has 

recently  placed  on  the  market  a  line  of  four  new  air 
compressors,  ranging  in  sizes  and  capacity  from  3  to  45 
cu.ft.  of  air  per  min.  at  a  pressure  of  100  lb.  per  sq.in. 
The  small-size  compressor  can    be   used   for  pressure 

CROSS-SECTION  VIEWS  OF  THE  INGF:RS0LL-RAND  AIR 
COMPRESSOR 

Sizes,  2J  X  3  in.,  3J  x  4  in.,  4J  x  5  in.,  and  6x6  in.,  the 
smallest  size  being  made  either  air  or  water  cooled,  the  other  three 
sizes  being  made  in  water-cooled  styles  only.  Capacities,  3  to  45 
cu.ft.   of  ai!"  per  min. 

requirements  up  to  200  lb.  per  sq.in.  if  desired.  The 
machines  are  single-acting,  vertical  type,  belt  driven  or 
motor  driven  as  desired.  They  are  said  to  be  so  bal- 

anced as  to  operate  satisfactorily  if  bolted  to  any  solid 
flooring.  The  smallest  size  is  built  for  either  air  or 
water  cooling,  the  former  being  for  intermittent  ser- 

vice, while  the  larger  machines  are  built  for  water  cool- 
ing  only,   employing   a   reservoir-jacket   system.     The 
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largest  machine  is  also  built  with  a  closed  jacket  for 

the  pressure  circulation  of  water.  The  crankshafts  and 

connecting-rods  are  drop-forged  while  the  bearings  are 
die  cast  and  removable  in  case  of  wear.  Lubrication  is 

by  the  automatic  splash  system. 

"Jiffy"  Hand  Punch 
The  "Jiffy"  metal  punch  shown  in  the  illustration 

is  for  use  on  sheet  metal  and  will  punch  holes  .,\,  -j\, 
^5  or  I  in.  in  diameter  in  metal  up  to  10  gage  thick. 
The  weight  is  5  lb.  and  the  over-all  length  is  9 J  in. 
The  throat  is  deep,  allowing  holes  to  be  punched  at  a 

■•JIFFY"    HAND    PUNCH 

considerable  distance  from  the  edge  of  the  sheet  of 
metal,  and  a  one-piece  automatic  disappearing  stripper 
is  used,  giving  a  clear  view  of  the  punch  mark,  as  well 
as  permitting  a  number  of  sheets  to  be  punched  at  one 
operation.  The  punches  are  of  the  crowned  floating 
type,  a  feature  that  is  said  to  greatly  reduce  punch 
breakage.  The  punch  is  driven  through  the  metal  by  one- 
half  a  turn  of  the  lever  handle.  Paul  W.  Ko^h  &  Co., 
19  South  Wells  St.,  Chicago,  111.,  is  the  manufacturer. 

Bicknell-Thomas  Tapping  Machine 
The  Bicknell-Thomas  Co.,  Greenfield,  Mass.,  has  just 

placed  on  the  market  a  new  bench  type  tapping  machine 
that  is  rather  a  distinct  departure  in  tapping-machine 
design.  It  is  compact,  and  there  are  no  protruding 
parts  to  catch  the  fingers  or  clothing.  It  has  a  cone 
friction  driving  mechanism  which,  it  is  said,  enables 
the  operator  to  tap  to  the  bottom  of  a  hole  without 

danger  of  breaking  the  tap,  and  also  enables  the  oper- 
ator to  tap  a  larger  number  of  holes  than  are  generally 

completed.  The  device  has  a  two-speed  geared  trans- 
mission that  is  said  to  be  noiseless.  This  runs  in  grease 

which  serves  to  lubricate  all  parts  of  the  machine  except 
the  motor.  All  spindles  are  hardened  and  ground  and 
the  main  spindle  runs  on  ball  bearings.  The  table  slide, 
which  is  made  to  hold  suitable  work-holding  fixtures, 
has  ball  bearings,  making  it  sensitive  in  operation,  and 
has  an  adjustable  stop  for  the  table.  The  machine  is 
furnished  either  with  or  without  oil  pump  and  piping. 
It  is  stated  that  the  machine  has  tapped  as  many  as 

twenty-four  j'„-in.  holes  per  minute. 

Milburn  Oxyacetylene  Cutting  and 
Welding  Tips 

The  illustration  shows  cutting  and  welding  tips  that 
are  now  being  marketed  by  the  Alexander  Milburn  Co., 
Baltimore,  Md.,  the  advantages  of  which  are  that  the 
same  torch  with  a  change  of  tip  can  be  used  for  both 
cutting  and  welding.     The  tip  at  the  left  is  the  cut- 

BICKNELL-THOMAS    MOTOR-DRIVEN     TAPPING     MACHINE 

MILBURN    WELDINr.'   TIPS    FOR    WEUDIXO    AND    CUTTING 

ting  tip  while  that  at  the  right  is  the  welding.  Another 
feature  is  that  the  cutting  tip  can  be  burned  back 
considerably  without  destroying  the  cutting  qualities  of 
the  flame.  To  prove  the  foregoing  statement,  the  tip 
in  the  center  was  purposely  burned  back  in  cutting  an 
8-in.  piece  of  steel,  after  which  the  tip  at  the  right 
was  put  in  place  and  the  piece  again  welded  without 
cooling  off.  It  is  also  claimed  that  it  is  impossible 
for   these   tips   to   backfire. 

Newton  Duplex  Locomotive  Connecting- 
Rod  Boring  Machine 

The  machine  shown  in  the  illustrations  is  primarily 
intended  for  the  boring  of  locomotive  connecting-rods, 
but  it  is  also  applicable  for  the  production  of  many 

other  parts  that  require  heavy  drilling,  such  as  cross- 
heads,  etc.  The  machine  is  the  product  of  the  Newton 
Machine  Tool  Works,  Inc.,  23rd  and  Vine  Sts.,  Phila- 

delphia, Penn.,.and  its  particular  advantages  are  sum- 
marized as  follows:  (1)  The  machine  utilizes  newly 

developed  cup  cutters  which  dispense  with  the  necessity 
of  drilling  pilot  holes  for  boring  bars,  this  feature 
being  said  to  conserve  drills,  material,  time  and  power; 
(2)  the  kerf  by  the  cup  cutters  in  no  case  exceeds 
?    in. ;    (3)    the  cores   are   removed   solid   and   have   an 
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FIG.  1.     NEWTON  DUPLEX  LOCOMOTIVE  CONXECTING-ROD 
BORTXO    MACHIXE    WITH    SPEED    BOXES 

Diameter  of  si)indle,  4  in.  ;  diameter  of  .'spindle  nose,  5J  in.  : 
lengtli  of  automatic  feed  for  spindle,  16  in.  ;  mmlmum  distance 
between  spindle  centers,  30  in.  :  maximum  distance  between 
spindle  centers.  11  ft.  4  in.;  tnaximum  distance  from  top  of  table 
to  end  of  spindle,  25J  in.  ;  distance  from  center  of  spindle  to 
upright,  17i  in.  ;  work  table.  24  in.  x  13  ft.  6  in.  ;  Morse  taper 
in  spindle,  No.  7  ;  distance  between  spindle  centers  w'ith  auxil- iary table.  14  ft.  5  in.  ;  distance  from  spindle  to  surface  of 
auxiliary  table,   50  in.  maximum,  34   in.   minimum. 

increased  salvage  value;  (4)  a  lower  support  that  makes 
the  above  economies  possible;  (5)  two  ends  of  one, 
or  one  end  of  two  rods  may  be  bored  at  the  same  time; 
(Q)  the  two  spindles  allow  the  duplication  of  center 
distances  in  like  rods;  (7)  cross-heads  can  be  reamed 
advantageously;  (S)  a  new  speed  box,  by  means  of 
which  speeds  may  be  controlled  by  levers  without  a 
change  of  gears,  and  (9)  adaptability  for  odd  jobs  of 
heavy  drilling. 

Fig.  1  shows  the  machine  with  the  speed  box  in 
place,  while  Fig.  2  shows  one  end  of  the  machine  and 
the  auxiliary  table.  The  base  consists  of  a  large  cast- 

ing, the  top  surface  of  which,  after  being  finished  and 
slotted,  is  used  for  the  working  surface.  This  surface 
is  surrounded  by  an  oil  pan  cast  integral  with  the  base. 
The  box-type  rail,  which  is  ribbed  internally,  is  at- 

tached to  the  base  by  means  of  three  uprights.  The 
spindle  saddles  have  angular  bearings  on  the  bottom 
section  of  the  rail  to  give  close  contact  under  heavy 
pressure,  while  the  top  bearing  is  square,  adjustment 
being  made  by  a  bronze  taper  shoe  on  the  top  and  ̂ ear 
by  a  gib  bolted  to  the  saddle.  The  saddles  may  be 
held  at  any  position  on  the  rail  and  are  adjusted  by  a 
pinion,  the  solid  end  of  which  is  squared  tc  fit  a  re- 

movable ratchet  handle. 
The  spindle  turns  in  the  sleeve  in  bushed  bearings 

and  has  a  Morse  taper  and  drift  and  retaining  key 
slots.  The  drive  is  through  worm  gearing,  the  wheels 
having  bronze  rings  with  teeth  of  steep  lead,  while 
the  worms  are  hardened  steel  fitted  with  roller  thrust 
bearings.  The  spindles  are  incased  for  lubrication 
purposes  and  the  section  fitting  the  rack  sleeve  revolves 
in  bronze  bushings.  The  upper  ends  of  the  spindles 
and  rack  sleeves  are  protected  from  dirt  by  covers  serv- 

ing as  a  support  for  the  counterweights.  A  feature  of 
the  design  is  that  the  thrust  of  the  driving  worm  is 
carried    on    a   bearing   cast    integral   with    the    saddle. 

The  feed  is  through  spiral  gears,  one  of  which  is 
mounted  on  the  spindle  sleeve  while  the  other  is  keyed 
to  the  horizontal  pull-pin  shank  on  which  are  also 
mounted  four  pull-pin  gears,  giving  four  changes  of 
feed  which  are  transmitted  to  the  rack  sleeve  through 
a  worm  and  worm  wheel.  This  motion  is  clutched  by 
means  of  a  cone  friction  permitting  both  power  and 
hand  elevation.  The  saddles  have  hand  adjustment  on 
the  rail.  The  auxiliary  or  lower  support  for  the  spindles 
has  a  bearing  on  each  upright  and  also  hand  elevation 
by  means  of  a  worm  and  wormwheel.  This  bearing 
supports  the  spindle  at  the  lowest  possible  point  and 
prevents  distortion. 

The  auxiliary  side  table  shown  in  Fig.  2  is  used  for 
reaming  cross-heads.  The  in-and-out  adjustment  of 
this  table  is  supplemented  by  the  longitudinal  adjust- 

ment of  the  spindle  over  the  table,  thus  permitting  the 
clamping  of  work  without  having  to  locate  to  the  actual 
center.  These  adjustments  also  permit  the  drilling  and 
boring  of  a  series  of  holes  on  varied  centers  at  one 
petting.  T-slots  are  incorporated  in  both  the  vertical 
and  horizontal  faces,  to  permit  clamping  as  most  con- 

venient. The  rail  is  extended  to  carry  the  spindle  center 
18  in.  beyond  the  vertical  face  of  the  auxiliary  table, 
giving  a  maximum  distance  between  centers  of  the 
spindles  of  14  ft.  5  in.  The  side  table  is  placed  low  to 
allow  for  the  extra  height  of  work,  the  distance-  from 
the  top  of  the  table  to  the  spindle  end  being  50  in. 
maximum  and  34  in.  minimum. 

The  speed  boxes  shown  in  Fig.  1  are  for  use  with 
constant-speed  motors  and  single-pulley  drive,  allowing 
for  changes  of  speed  by  means  of  sliding  sleeves  with- 

out the  removal  of  gears.  Each  spindle  is  under  the 
control  of  its  own  speed  box,  permitting  suitable  speeds 
when  the  spindles  are  boring  holes  of  different  sizes. 

FIG.    2.     THE  END  OP  THE  COX.XECTING-ROD   BORING 
MACHINE    SHOWIXG    THE    AUXILI.ARY    TABLE 

FOR  CROSS-HEAD   WORK 

I 
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"Hi-Lo"  Jack 
The  Harvard  Machine  Co.,  Harvard  Square,  Cam- 

bridge, Mass.,  has  recently  placed  on  the  market  the 

"Hi-Lo"  jack  shown  in  the  illustration.  This  has  a 
range  of  adjustment  from  2  to  4  in.  and  requires  very 

"HI-LO"    ADJUSTABLE    JACK 

little  space  in  the  tool  case.  By  removing  the  top 
screw  it  is  said  to  be  useful  in  drilling  parts  requiring 
a  support  directly  beneath  the  drill,  as  it  allows  the 
drill  to  go  through.  The  top  piece  is  secured  in  place 
but  is  free  to  adjust  itself  to  uneven  surfaces.  All 
parts  are  made  of  steel  and  hardened. 

Hobart  Battery-Charging  Outfit 
The  illustration  shows  a  new  battery-charging  outfit 

that  has  been  recently  placed  on  the  market  by  Hobart 
Brothers  Co.,  Troy,  Ohio.  This  is  made  for  charging 
the  storage  batteries  of  industrial  tractors,  or  the 
storage  batteries  of  automobiles,  and  can  also  be  used 
for  regular  electric-lighting  work,  if  desired.  The 
generator  is  wound  for  the  desired  voltage,  direct  cur- 

rent, and  runs  at  a  speed  of  1800  r.p.m.    The  weight  is 

/ 

300  lb.  It  is  intendv^d  to  be  operated  from  a  lineshaft 
or  engine  and  requires  approximately  4  hp.  at  full 
load.  The  outfit  includes  generator,  base  tracks,  field 
rheostat,  charging  panel  and  pulley  with  6-in.  diam- 

eter  and    4-in.    face,    no   switchboard   being   necessary. 

Noble  &  Westbrook  Marking  Machine 
This  machine  is  for  impressing  the  graduations  and 

figures  on  scale  beams  or  other  long  work  of  similar 
character,  and  is  a  recent  product  of  the  Noble  & 
Westbrook  Manufacturing  Co.,  Hartford,  Conn.  It  is 
claimed  that  the  machine  is  simple,  accurate,   easy  to 

■C   V 
^^■1 
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HOBART   STORAGE-BATTERY-CHARGING  OtTTFIT 

NOBLE    &   WESTBROOK    MARKING    MACHINE 

operate  and  that  it  is  a  great  saving  to  the  manufac- 
turer over  other  methods  of  graduating  this  class  of 

work.  The  work  to  be  marked  is  held  on  the  table 
by  a  suitable  fixture,  the  die  being  cylindrical.  The 
die  is  carried  in  a  yoke  or  holder,  and  is  connected  to 
a  cut  gear  meshing  with  a  rack.  The  marking  is  per- 

formed by  pressure  applied  to  the  foot  lever,  and  an 
adjustable  cam  regulates  the  depth  of  the  impression, 
so  as  to  make  this  uniform  on  the  various  pieces  of  work. 

Ferracute  Trimming  Press 
The  press  shown  in  the  illustration  is  a  recent  product 

of  the  Ferracute  Machine  Co.,  Bridgeton,  N.  J.,  and 
is  said  to  contain  a  number  of  new  features.  It  exerts 
a  pressure  of  200  tons  and  is  provided  with  a  side 
punch  exerting  a  pressure  of  50  tons.  A  pair  of  shear- 

ing dies  is  shown  set  in  the  side  press,  which  has  a 
stroke  of  3  in.,  the  stroke  of  the  ram  of  the  main  press 
being  6  in.  Motor  drive  is  furnished,  the  motor  being 
mounted  on  a  shelf  and  the  drive  being  through  a 
rawhide  pinion  engaging  teeth  on  the  rim  of  the  fly- 

wheel, which  weighs  one  ton  and  has  a  speed  of  183 
r.p.m.,   producing   20   strokes  per  min.   of  the   press. 
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Steel  gearing  is  used,  the  larger  gear  being  78  in.  in 
diameter  with  9-in.  face.  The  flywheel  and  gears  are 
guarded,  the  guards  being  made  in  sections  composed 
of  woven  wire,  the  edges  of  which  are  cast  into  an  iron 
frame.    The  diameter  of  the  steel  shaft  at  the  journals 

FEKKACUTB   TRIMMING  PRESS 

is  Ti  in.  and  at  the  crank  9  in.  The  adjustment  of  the 
main  ram  downward  from  top  position  is  5  in.,  and  of 
the  side-punch  ram,  3  in.  The  total  height  of  the 
machine  is  13  ft.,  and  the  weight,  39,500  lb.  The  ma- 

chine is  started  and  stopped  by  means  of  a  pin  clutch, 
pressure  on  the  treadle  causing  the  press  to  make  one 
stroke,  at  ttte  completion  of  which  the  ram  automatically 
stops  at  its  highest  position. 

FIG.  1.     A  SPIKE  OF  ".SEMINOLE"  CHISEL  STEEL.  DRIVEN 
THROL'GH    .V  LOW-CARBON   STEEL   BLOCK 

stated  that  in  the  case  of  chisels  made  of  this  steel 
the  head  will  mushroom  somewhat  but  will  not  chip 
off.    It  is  said  the  steel  is  very  peculiar  metallograph- 

FIG.    2.      A   CHISEL    DRIVEN   THROUGH    CARBON    STEEL 
AND  SHOWING  NO  SIGNS  OF  BENDING  OR  BREAKING 

ically  and  that  it  seems  to  have  a  very  fine  structure 
that  is  quite  difficult  to  define  in  the  usual  nomenclature 
of  the  metallographist. 

"Seminole"  Chisel  Steel 
The  Ludlum  Steel  Co.,  Watervliet,  N.  Y.,  has  recently 

developed  and  placed  on  the  market  a  new  chisel  steel 

known  as  "Seminole."  It  is  stated  that  this  new  alloy 
chisel  steel  can  be  made  so  hard  that  it  will  cut  glass, 
yet  may  be  bent  by  being  hammered  over  the  edge  of 
an  anvil.  It  is  claimed  that  the  steel  is  almost  fool- 

proof in  hardening  and  has  a  very  wide  temperature 
range,  this  being  from  1650  to  1950  deg.  F.  The  steel 
is  quenched  in  oil  and  slightly  dravm.  The  drawing 
does  not  seem  to  affect  the  hardness  but  assists  in 
producing  toughness. 

Fig.  1  shows  a  spike  made  of  this  steel  that  has 
been  driven  through  a  piece  of  low-carbon  steel  and  has 
curved  slightly  as  it  passed  through  the  bar,  yet  the 
spike  was  not  broken.  Fig.  2  shows  a  chisel  that  has 
been  driven  through  a  slab  of  steel  and  still  remains 
unbroken   and   with   the   edge   undamaged.      It   is   also 

American  Radial  Drilling  Machines 
The  radial  drilling  machine  showm  in  the  illustration 

is  made  in  two  sizes,  3  and  3J  ft.,  and  is  a  recent 
product  of  the  American  Tool  Works  Co.,  Cincinnati, 

Ohio.  It  is  known  as  the  company's  "Triple-Purpose 
Radial,"  it  being  stated  that  features  have  been  added 
that  make  it  not  only  useful  in  drilling  and  tapping, 
but  also  in  boring.  The  machine  is  intended  for  heavy 
work,  and  it  is  recommended  that  at  least  9  hp.  be 
delivered  to  the  speed  bo.\  through  the  belt  on  a  belt- 
driven  machine,  while  a  motor  not  less  than  74  hp.  is 
recommended  for  motor  drive. 

The  head  is  quadruple  geared,  these  four  distinct 
speeds  being  in  turn  divided  into  two  separate  ranges 
of  speed,  one  for  heavy  tapping  and  boring,  while 
the  other  is  for  high-speed  drilling  and  light  tapping. 
The  boring  and  tapping  range  in  conjunction  with  the 
six-speed  gear  box  gives  12  gpeeds  from  30  to  134  r.p.m. 
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obtained  through  an  internal  gear  drive  on  the  spindle, 

while  the  high-speed  drilling  range  consists  of  12  speeds 

from  155  to  700  r.p.m.  obtained  through  an  external 

gear  drive,  the  internal  and  external  gear  drives  being 

non-interfering.  These  24  spindle  speeds  are  in  geomet- 

rical progression.  The  head  mechanism  is  fully  inclosed 

in  a  casting  or  housing.  A  feature  of  the  double-spindle 
drive  is  that  it  allows  a  range  of  speed  from  30  to  700 

r.p.m.  without  encountering  excessive  gear  velocities. 

No  gear  in  the  machine  has  a  speed  greater  than  875 

ft.  per  min.,  which  is  said  to  be  considerably  lower  than 

the  gear  speed  on  most  machines  of  similar  type. 

The  entire  tapping  attachment  is  inclosed  and  runs 

in  oil.  Gears  are  semi-steel,  bronze-bushed,  the  friction 

bands  being  41  in.  in  diameter  and  adjusted  from  the 
outside. 

It  is  stated  that  the  machine  is  very  simple  and  con- 
venient, and  that  it  does  not  contain  a  multiplicity  of 

parts  in  consequence  of  the  added  speeds.  Only  14  gears 
are  used  in  the  speed-changing  mechanism  to  obtain  the 

24  spindle  speeds.     The  controlling  levers  on  the  heads 

THE  AMERICAN  TOOL.  WORKS  CO. 
CINCINNATI,    U.S.A. 

AMERICAN  3-  AND   3J-FT.   TRIPLE-PURPOSE   RADI.\LS 
Specifications  for  3 -ft.  machine:  Maximum  distance  from  spindle 

to  base,  53  in.  :  spindle  speeds,  24,  30  to  700  r.p.m.  :  range  of 
feeds,  0.004  to  0.026  per  spindle  revolution:  taper  in  spindle,  Morse 
No.  4  ;  drills  to  center  of  circle  outside  of  column,  72  in.  :  traverse 
of  spindle,  12  in.  ;  traverse  of  head  on  arm,  28  in.  ;  traverse  of 
arm  on  column,  28  in.  Specifications  for  3J-ft.  machine:  Maxi- 

mum distance  from  spindle  to  base,  53  in.  :  spindle  speeds.  24. 
30  to  700  r.p.m.  ;  range  of  feeds,  0.004  to  0.026  per  spindle  revolu- 

tion :  taper  in  spindle,  Morse  No.  4  :  drills  to  center  of  cii'cle outside  of  column,  84  in.  ;  traverse  of  spindle,  12  in.  ;  traverse 
of  head  on  arm,  34  in.  :  traverse  of  arm  on  column,  28  in. 

are  located  within  reach  of  the  operator,  and  two  head- 
moving  wheels  are  provided,  one  on  each  side,  so  that 
the  operator  can  use  either  as  most  convenient.  In 
order  to  allow  the  arm  to  be  swung  easily  a  conical 
roller  bearing  is  placed  between  the  column  and  sleeve 
at  the  bottom,  while  at  the  top  a  ball  bearing  is  inter- 

posed to  take  the  radial  thrust. 

AU'gears  in  the  machine  are  made  of  steel  with  the 
exception  of  the  gears  on  the  cap,  tapping  attachment, 
arm  miter  gears  and  main  spindle  gear  which  are  of 
semi-steel,  and  a  few  feed  gears  which  are  of  man- 

ganese bronze.  The  pinions  and  clashing  gears  in  the 
speed-changing  mechanism  except  for  the  large  internal 
gear    are    heat-treated    and   hardened.      All    shafts    in 

the  head  and  gear  box  are  of  crucible  steel,  while  the 
long  vertical  and  horizontal  shafts  are  made  of  45-point 
carbon  steel  ground  to  size.  Every  cylindrical  bearing 
is  renewable  and  bushed  with  phosphor  bronze. 

Another  feature  of  the  machine  is  the  centralized 
lubrication  system.  The  oil  ducts  are  brought  to 
centralized  locations  on  the  head  and  cap,  this  method 
insuring  an  oil  supply  to  all  bearings.  The  oil  is  led  to 
annular  chambers  formed  in  the  bronze  bushings,  these 
chambers  containing  a  large  supply  of  lubricant,  which 
is  in  turn  fed  to  the  bearings  by  strips  of  felt  in  slots 
cut  lengthwise  in  the  bushings,  this  construction  being 
said  to  insure  uniform  supply  without  flooding. 
Another  feature  is  the  counterweight  construction 

which  is  completely  inclosed  by  the  head  casting.  It  is 
stated  that  the  movement  of  the  head  along  the  arm  is 
facilitated  by  the  counterweight  being  built  close  in 
to  the  spindle,  bringing  the  center  of  gravity  close  to 
the  head  support  on  the  arm. 

The  feeding  mechani.sm  gives  six  feeds  in  geometrical 

progression  from  0.004  to  0.026  in.  per  spindle  revolu- 
tion. The  indicating  mechanism  of  the  feeds  is  direct 

reading,  only  one  dial  being  required,  on  the  face  of 
which  the  respective  feeds  are  indicated.  The  mech- 

anism is  protected  against  shocks  or  excessive  stress 
by  a  friction  which  forms  the  connection  between  the 
mechanism  and  the  spindle.  This  is  of  the  improved 

expanding-band  type,  quickly  adjustable  to  the  desired 
tension,  and  is  operated  by  two  levers  known  as  quick- 
return  levers.  Another  important  point  is  that  the 
feed  wormwheel  runs  in  an  oil  bath  to  insure  a  mini- 

mum amount  of  wear. 
The  arm  is  said  to  have  been  greatly  increased  in 

size  and  has  a  rib  or  web  at  the  bottom.  The  bearing 
area  of  the  arm  girdle  is  said  to  be  unusually  great,  and 
the  improved  arm  binders  permit  the  use  of  a  solid 
girdle  instead  of  a  split  girdle.  A  safety  friction  in- 

corporated in  the  elevating  gear  prevents  the  arm  from 
being  elevated  until  the  binders  are  loosened.  It  is 
also  impossible  to  raise  the  arm  above  or  below  fixed 
points.  The  friction  also  eliminates  the  shock  that  gen- 

erally takes  place  when  the  elevating  gears  are  engaged. 
The  elevating  mechanism  is  controlled  by  a  lever  which 
is  inoperative  until  a  safety  knob  is  released,  thereby 
guarding  against  breakage  caused  by  careless  handling. 

The  speed  box  which  furnishes  six  changes  of  speed 
is  of  the  cone  and  tumbler  type  and  has  an  automatic 
silent  clutch  auxiliary  drive  that  keeps  the  shafts  and 
gears  running  while  the  changes  are  being  made,  this 
system  eliminating  the  shock  caused  by  the  engaging 
of  the  gears.  This  drive  is  used  during  speed  changing 
only,  and  never  for  a  working  speed.  The  gears  of  the 
tumbler  mechanism  are  cut  with  20-deg.  cutters,  and 
later  carbonized  and  hardened,  the  pointed  teeth 
facilitating  the  engagement  of  the  gears.  A  spring 
shock  absorber  is  located  between  the  speed  box  and 
column  driving  gears  to  lessen  the  wear  and  tear  on 

the  mechanism. 
A  ledge  is  regularly  provided  on  the  base  to  accommo- 

date the  auxiliary  support  which  swings  as  the  arm  is 
moved.  The  machine  is  furnished  with  a  separate,  plain, 
box  table  as  shown  in  the  illustration,  but  if  desired 
can  be  equipped  with  a  swinging  box  table  or  a  worm 
swiveling  and  round  table,  it  being  possible  to  rotate 
this  latter  in  a  complete  circle  by  means  of  an  inclosed 
worm  and  wormwheel,  a  mechanism  also  being  provided 
to  tilt  the  table  at  any  desired  angle. 
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Simmons  Universal  Index  Heads 
The  Simmons  Machine  Co.,  Inc.,  Albany,  N.  Y.,  has 

recently  placed  on  the  market  the  universal  index  heads 
shown  in  the  illustration,  which  are  designed  to  swing 
work  up  to  10  in.  in  diameter.  The  swivel  block  is 
graduated  and  can  be  adjusted  to  any  angle  from  10 
deg.  below  horizontal  to  10  deg.  beyond  perpendicular, 

SIMMON.S   UNIVERSAL  INDEX  HEADS 

Tappr  in  spindle.  No.  10  B.  &  S.  :  hole  through  spindle,  1  I'j  in. ; 
threads  on  spindle,  2  ft  in.  in  diameter,  threaded,  6-pitch  right 
hand:  swivel,  from  10  deg.  below  hoi'izontal  to  10  deg.  beyond 
perpendicular ;  diameter  of  wormwheels,  5  in.  ;  gears,  3  in. 
thick.   14   in.   bore;   weight,   150   lb. 

and  by  removing  the  extension  arm  the  head  can  be 
swung  90  deg.  The  index  crank  is  adjustable  and  all 
bushings  are  hardened.  Equipment  includes  three  index 
plates,  gears,  four  i-in.  bolts,  driving  dog,  wrenches, 
index  chart  showing  every  division  obtainable  up  to  360 
deg.,  and  also  a  spiral  chart. 

Clamping  screws  C  and  D  are  now  tightened  and  the 
tool  used  in  the  same  manner  as  a  snap  gage  except  that 
the  work  will  enter  the  gage  readily  if  it  is  within  .,i^  in. 
of  correct  size,  and  a  glance  at  the  pointer  will  show 
immediately  not  only  whether  the  work  is  too  large  or 
too  small,  but  will  indicate  in  thousandths  of  an  inch 
the  amount  of  the  variation. 

Positive  stops  are  provided  on  the  gaging  spindle  so 
that  the  indicating  mechanism  cannot  be  injured  by 
forcing  the  gage  onto  a  piece  that  is  too  much  over 
size.  There  is  no  possibility  of  variable  readings  by 
different  individuals  becau.se  of  difference  in  the  sense 
of  touch  as  the  measuring  pressure  is  always  applied 
by  the  tension  of  the  indicator  spring. 

The  indicator  movement  is  through  a  compound  lever, 
segment  and  pinion,  the  spiral  spring  tending  at  all 
times  to  hold  the  parts  in  contact  in  one  direction  so 
that  there  is  no  liability  to  error  through  backlash  or 
lost  motion. 

The  tool  is  made  in  all  sizes  from  1  to  12  in.  and 
weighs  very  little  more  than  a  micrometer  of  corre- 

sponding size. 

Horstmann   Indicating  Clippers 
T.  Daniel  Bush,  119  South  Center  St.,  South  Allen- 

town,  Penn.,  has  just  placed  on  the  market  an  attach- 
ment   to    be    used    in    connection    with    the    universal 

Horstmam  Indicating  Clippers 
The  F.  W.  Horstmann  Co.,  of  210  Coit  St.,  Irving- 

ton,  N.  J.,  has  placed  on  the  market  an  indicating 
caliper  or  dial  comparator  which  is  designed  to  take 
the  place  of  the  snap  gage  to  some  extent.  It  is 
claimed  for  this  tool  that  work  can  be  more  quickly 
gaged,  and  that  inexperienced  operators  may  use  it  as 
readily  and  rapidly  as  the  more  experienced  ones. 

Where  it  is  desired  to  gage  quickly  a  number  of  round 
pieces  as  in  regular  production  of  turned  parts  from 
the  lathe  or  screw  machine,  the  stop  A  is  set  to  allow 
a  standard  plug  gage  of  corresponding  size  to  enter 
the  proper  distance  between  the  measuring  points  to 
gage  the  maximum  diameter;  that  is,  to  bring  the 
gaging  points  diametrically  opposite  in  relation  to  the 
center  of  the  plug.  The  screw  B  is  then  turned  until 
the  pointer  indicates  0  on  the  dial. 

{(     tw 

HORTSMAXN  I.N'DTr.ATINO  CAI-TPER 

NEW    ATTACHMENT    FOR    BUSH    UNIVERSAL,    INDICATOR 

indicator  described  on  page  419.  This  attachment 
allows  the  ball-headed  needle  to  be  reversed  and  is  said 
to  be  very  convenient  for  some  classes  of  work. 

Clark  "Tructractor" 
The  "Tructractor"  shown  is  a  recent  product  of  the 

Clark  Tructractor  Co.,  80  East  Jackson  Blvd.,  Chicago, 
III.,  and  is  intended  for  use  where  the  cornbined  features 
of  a  truck  and  tractor  are  desired.  As  a  truck  it  will 
carry  a  load  of  li  tons  and  as  a  tractor  will  haul  a 
number  of  loaded  trailers.  It  turns  in  a  radius  of  6 

ft.  and  is  mounted  on  three  single-piece  metal  disk 
wheels  with  roller  bearings  on  the  front  wheel  and 
annular  ball  bearings  on  the  two  rear  wheels,  the  tires 
being  of  the  solid  pressed-on  type.  The  motor  is  a 
four-cylinder  with  internal  gear-driven  axle;  dry  plate, 
multiple  disk,  non-adjustable  clutch ;  selective  type 
transmission,   three   .speeds   forward    and   one   reverse; 
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CLARK  "TRUCTRACTOR" 
Load  carried.  15  tons:  turning  radius,  6  ft.;  motor,  four- 

cylinder,  3 J  X  4J;  drive,  internal  gear:  clutch,  dry  plate,  multiple 
disk  :  transmission,  selective,  three  speeds  forward,  one  reverse  ; 
gasoline  feed,  gravity :  steering  gear,  worm  and  sector  type  : 
weight,  with  standard  body,  2050  lb.  :  wheel  base,  72  in.  :  tread, 
35J  in.:  over-all  length,  112  in.:  over-all  width,  42  in.:  height 
of  platform  above  ground,  28  in.  :  speeds,  1  to  1.5  m.p.h. 

and  standard  automobile  control.  The  gasoline  is  fed 
by  gravity.  The  steering  gear  is  of  the  worm  and 
sector  type.  Speeds  obtained  on  these  trucks  are  from 
1  to  15  miles  per  hour. 

Cleveland  Vertical  Milling  Attachment 
The  Cleveland  Milling  Machine  Co.,  18511-18517 

Euclid  Ave.,  Cleveland,  Ohio,  has  recently  placed  on 
the  market  the  vertical-spindle  milling  attachment 
shown  in  the  illustration.  This  attachment  is  made  for 
the  Nos.  1,  2  and  3  machines  made  by  this  company. 

1 ^^B  lift  .^k^HI^^^^^H^^^V 
VERTICAL    SPINDLE    MILLING    ATTACHMENT 

Specifications  for  a  No.  1  machine :  Distance  from  face  of 
column  to  center  of  vertical  spindle,  I03  in.  :  distance  from  nose 
of  spindle  to  table,  I4  to  16  J  in.  :  cross  range  of  machine,  8  in.  : 
longitudinal  range  of  machine,  22  in.  ;  taper  hole  in  spindle,  No. 
10  B.  &  S.  :  weight,  200   lb. 

Specifications  for  No.  2  machine :  Distance  froin  face  of  column 
to  center  of  vertical  spindle,  12J  in.  :  distance  from  nose  of  spindle 
to  table,  IJ  to  I65  in. ;  cross  range  of  macliine.  10  in. ;  longitudinal 
range  of  machine,  28  in. ;  taper  hole  in  spindle,  No.  11  B.  &  S. ; 
net  weight,  245  lb. 

Specifications  for  No.  3  machine :  Distance  from  face  of  column 
to  center  of  vertical  spindle.  1.")  in. ;  distance  from  nose  of  spindle to  table,  2  to  ISJ  in. ;  cross  range  of  machine,  12  in.  :  longitudinal 
range  of  machine,  34  in. ;  taper  in  spindle.  No.  12  B.  &  S.  ;  weight, 350  lb. 

The  drive  is  taken  from  a  gear  fastened  to  the  nose 
of  the  spindle,  which  in  turn  drives  the  spur  gear  on 
the  horizontal  shaft,  and  the  spindle  is  in  turn  driven 
by  miter  gears.  All  gears  and  shafts  are  made  of 
steel,  are  inclosed  and  run  in  bronze  bearings  through- 

out. The  bearings  on  the  spindle  form  two  taper  cones 
in  opposite  directions,  and  are  adjusted  by  a  nut  outside 
of  the  spindle.  The  base  of  the  head  is  graduated  so 
that  it  may  be  set  to  any  angle  in  a  vertical  plane 
parallel  to  the  elevating  screw,  and  the  distance  from 
the  face  of  the  column  to  the  vertical  spindle  and  the 
distance  from  the  nose  of  the  spindle  to  the  top  of  the 
table  in  its  highest  and  lowest  positions,  covers  the 
range  of  the  ordinary  vertical-spindle  milling  machine. 
The  attachment  is  clamped  in  position  on  the  dovetail 
slide  of  the  column  and  is  said  to  be  as  rigid  as  if  it 
were  a  part   of  the   machine. 

Cone  Worm-Gear  Robbing  Machine 
for  Production  Work 

The  Cone  Automatic  Machine  Co.,  Inc.,  Windsor,  Vt., 
has  recently  placed  on  the  market  the  machine  illus- 

trated, which  is  for  bobbing  worm  gears  on  a  production 
basis.  The  machine  is  primarily  intended  for  use  on 
gears  up  to  18  in.  in  diameter,  but  can  cut  gears  up 
to  24  in.  in  diameter  in  an  emergency.  The  blank  to 
be  cut  is  attached  to  the  upper  end  of  the  vertical 
spindle  at  the  right,  while  a  master  gear  is  mounted 
on  the  lower  end  of  the  spindle,  this  being  driven  from 
a  master  worm  mounted  on  the  horizontal  shaft  which 
is  in  turn  driven  through  a  system  of  gearing  from 

CONE    WORM-GEAR    HOBBING    M.\CHINE 

the  cutter  spindle.  The  cutter  is  fed  into  the  blank, 
suitable  stops  being  provided  for  limiting  its  motion. 

It  is  stated  that  the  machine  is  very  simple  in  con- 
struction, that  it  is  a  good  producer,  and  that  there 

is  little  chance  to  go  wrong  in  setting  up  the  work. 
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Plant  'em  Now.      There  Are  a  Few  Packages  of  Seeds  Left 

No  Care  or  Cultivation  Requited  -:  Absolutely  Hardy  and  Crop  Guaranteed 
Every  Year 

i 

War  Factors  Affecting  Mechanics 
By  C.  E.  Shaffner 

That  the  transition  from  war  to  peace  production  in 
the  factory  and  the  shop  is  characterized  by  a  changed 
attitude  on  the  part  of  mechanics  generally  toward 
modern  production  methods  seems  quite  apparent  and 
is  largely  due  to  a  broader  sense  of  correlation  to  which 
several  factors  engendered  wholly  by  the  circumstances 
of  the  war  have  especially  contributed. 

When  there  was  a  good  deal  of  hurrying  and  scur- 
rying about  in  our  war  preparations,  the  writer  heard 

an  efficiency  engineer  in  a  middle  western  factory  en- 

gaged in  making  cannons  say  to  his  associates:  "Pay 
no  attention  to 

what  any  one  tells 
you.  Simply  go 
ahead  and  get  the 
results  we  want 

and  the  informa- 

tion we  need."  At 
the  time  foremen 

throughout  the 
plant  were  openly 
disregarding  any 

attempt  to  main- 
tain production 

records  and  an 

adequate  system 
of  routing.  Here 
was  a  situation 

whereby  two  de- 
partments of  vital 

importance  t  o 
each  other  were 

setting  up  tangles 
and  difficulties 
rather  than  the 

proper  coopera- 
tion. As  a  matter 

of  fact  the  hin- 

drance of  pro- 
duction was  the 

last  thing  in  their 
minds  but  because 

of  petty  diflfer- 
ences  they  were 
accomplishing  the 
same  results  as  if 

they  had  pur- 
posely planned  to 

hold  up  the  work. 
At  the  same  time 

it  is  undoubtedly 
safe  to  say  that 
for  some  months 

before  the  arm- 
istice was  signed 

there  was  little 

evidence  of  any 
such  attitude  on 

the  part  of  the 
mechanics.  Aside 
from  motives 

and  feelings 

prompted  by  pa- 
triotism there 

were    other    con- 

Grow  Just  as  Well  in  a  Cracked  Teapot,  a  Desk   Drawer,  or  the  Pocket  of 
an  Old  Pair  of  Pants  ! 

Absolutely  Unaffected  by  Frost,  Flood,  Drouth  or  Grasshoppers  or  Neigh' 
bors'  Chickens 

Make  Excellent  Shade  Trees  for  Your  Old  Age  and  Equally  Good  for  Teeth- 
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siderations  which  brought  the  man  engaged  in  produc- 
tion work  in  closer  contact  with  the  other  departments 

of  the  plant  and  to  measure  of  understanding  as  to 
their  actual  needs  and  purposes  never  before  attained. 

From  observations  at  first  hand  whch  the  writer  was 

in  a  position  to  make  it  seems  that  two  factors  were 
chiefly  responsible  for  this  more  complete  understanding 
on  the  part  cf  the  man  in  the  shop  and  these  were:  The 
induction  into  the  .shop  and  factory  of  men  from  other 
walks  of  life;  and  the  increased  capacities  and  vision  of 
foremen  in  particular  and  of  all  mechanics  to  a  consid- 

erable extent.  In  several  ways  at  least  these  two  fac- 
tors are  so  closely  related  that  their  effect  is  best  de- 

scribed  briefly   by   general   illustrations   showing   how 
they  operated 
as  complementary 
forces.  In  this 

connection  I  re- 
call that  one  day 

last  winter  a 
bench  foreman  in 

an  ordnance  plant 
seized  a  box  of 
small  parts  for 

cannons  and  care- 
lessly emptied 

them  into  a  larger 

receptacle  even 
though  each  lot 
was  carefully 

marked  with  a 

shop  tag.  "What'u 
the  difference?" 
he  shouted.  "All 
of  them  are  oper- 

ating slide  liners 

and  why  shouldn't we  have  thera 

together?"  At the  end  of  that 

particular  shift 
he  was  no 

longer  foreman  in 

charge  of  that 
work ;  not  only 
because  he  had 

openly  disobeyed 
instructions  but 

also  on  account  of 

the  feeling  he  had 
stirred  up  among 

the  men  in  his 

charge  who  un- 
derstood t  h  0  r  - 

oughly  why  these 

gun  parts  should 
be  separated  and 
therefore  had  a 

particular  inter- est in  seeing  that 
no  unnecessary 

tangle  should  be 
introduced  into 

the  process  of 
production  which 
could  be  charged 
to  carelessness  cf 
some  of  them. 
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Sparks   from  ̂ he 
Can  Export  Metal  Goods  to 

England 
Restrictions    Placed    on   Machine   Tools 

and  Metal  Goods  by  the  British  Gov- 
ernment Are  Reported   Removed 

According  to  a  cable  received  in 

Washington  from  Consul  General  Skin- 
ner, the  British  Government  has  re- 

moved the  embargo  against  imports 
from  the  following  important  items: 
Belt  hooks  for  machinery  and  sewing 
machines,  bolts  atid  nuts,  enameled 
steel  tanks  with  glass  linings,  heddle 
steel  strip  iron,  hook  strip,  tube  strip, 
and  ground  flat  steel  stock;  machine 
tools  and  parts,  tools  and  appliances 

and  parts,  namely,  abrasive  wheels,  ad- 
justable clamps,  anvils,  auger  bits, 

bench  drills,  bolt  clippers,  boring  heads, 

calipers,  carpenters'  tools,  chasers, 
chucks,  cooper  tools,  cutting  nippers, 
dial  gages,  dies  and  die  stocks,  die 
heads,  drills,  drill  presses,  drill  sleeves 
and  sockets,  emery-wheel  dressers,  en- 

gineers' hammers,  expanding  mandrels, 
expansion  bits,  farriers'  tools,  furni- 

ture and  dovetail  bits,  gaged  glass 
cutters,  hacksaw  blades,  hand  and 
breast  drills,  hand  grinders,  hand 
screwing  machines,  hide  hammers,  iron 

hammer  heads,  joiners'  tools,  lathe  car- 
riers, lathe  dogs,  lead  hammers,  ma- 
chine vises,  masons'  tools,  measuring 

tapes  and  rules  (except  wooden  rules) 
and  including  verniers,  micrometers, 
milling  cutters,  miter  blocks  and  scrap- 

ers, blocks  and  scrapers  for  metal  miter 
boxes,  nail  pullers,  pipe  cutters,  pipe 
vises,  pipe  wrenches,  pliers,  polishing 
heads,  punches,  reamers;  saws — band, 
circular,  crosscut,  kitchen  and  others; 
screwing  tackle  (i.e.  chasers,  dies  and 
stocks,  taps,  and  threadmilling  cut- 

ters); shipwrights'  tools,  slide  rules  of 
metal,  smiths'  tools,  spanners,  swage 
shapers,  tailors'  shears  and  trimmers, 
6  in.  or  more  in  length,  tapping  attach- 

ments, taps,  tap  wrenches,  tool  holders, 
trench  struts,  tube  expanders,  uphol- 

sterers' or  household  hammers,  welt 
plows,  deacon's  wood-boring  bits,  wood- 
scrapers,  treadle  lathes  of  3-in.  centers 
and  over,  wire  hooks  (other  than  coat 
and  hat  hooks),  woodworking  machin- 

ery and  parts  thereof.  Solid  drawn 
weldless  tubing  is  to  be  admitted  only 
in  very  special  circumstances. 

*     *     * 

Gives  Post-Graduate  Course  to 
Tractor  Demonstrators 

A  tractor-demonstration  school  was 
held  at  the  Hart-Parr  factory,  Charles 
City,  Iowa,  on  Apr.  23  and  24,  for  the 
purpose  of  affording  a  post-graduate 
course  for  salesmen  and  demonstrators 
who  are  already  skilled  in  the  operation 
of  tractors.  A  special  feature  of  the 
instruction  was  in  giving  plowing  and 

general  performance  demonstrations 
for  the  benefit  of  the  men  in  their  re- 

spective sections  of  the  country  who 
will  handle  the  tractor  in  competitive 
demonstrations. 

The  school  also  brought  out  points 
leading  to  economy  of  operation  such 
as  the  saving  of  fuel  and  lubricating 
oils.     Another  feature  largely  brought 

ROUND  ROBIN  IS  HERt 

R  DARDENSERCtt— 

out  was  cooperation  between  the  fac- 
tory and  the  field,  and  the  possibilities 

of  greater  service  all  along  the  line 
froin  the  factory,  to  salesmen  and  deal- 

ers, to  the  farmers  and  the  buyers. 
About  50  salesmen  from  the  field  were 
in  attendance. 

This  school  differed  greatly  from  the 
tractor  schools  held  for  the  farmers 
and  other  buyers  of  tractors  in  that 
tliis  was  much  more  technical  and 
broader  in  its  scope.  Some  of  the  men 
in  attendance  came  from  considerable 
distance.  A.  W.  Fitzpatrick,  service 
manager  of  the  Hart-Parr  works,  was 
the  manager  of  the  school  and  chief  in- 
structor. 

*     *     * 

Consolidation  of  Sales  Organiza- 
tions of  Ball-Bearing  Companies 

The  products  of  the  S  K  F  Ball 
Bearing  Co.,  Hartford,  Conn.,  and  New 
York;  the  Hess-Bright  Manufacturing 
Co.,  Philadelphia;  the  Atlas  Ball  Co., 
Philadelphia,  and  the  Hubbard  Machine 
Co.,  Worcester,  Mass.,  will  be  sold 
through  one  central  organization,  under 
the  name  of  the  S  K  F  Industries,  Inc., 
effective  May  1.  The  officers  of  this 
new  organization  are  as  follows:  B.  G. 
Prytz,  president;  W.  L.  Batt,  vice  pres- 

ident; J.  P.  Walsh,  comptroller,  and  S. 
B.  Taylor,  sales  manager.  The  princi- 

pal office  will  be  at  165  Broadway,  New 
York,  with  branches  in  Boston,  Phila- 

delphia, Atlanta,  Buffalo,  Cleveland, 
Detroit,  Cincinnati,  Chicago  and  San Francisco. 

Glenn  B.  Harris  With  Bureau 
of  Standards 

Glenn  B.  Harris,  who  for  the  past  15 
months  has  been  engaged  in  war  work 
as  mechanical  engineer  of  the  Ordnance 
Department,  has  resigned  his  position 
to  accept  an  appointment  with  the 
Bureau  of  Standards  of  which  bureau 
he  has  been  made  special  repre- 

sentative with  an  office  in  the  Engineer- 
ing Societies  Building,  29  West  39th 

St.,  New  York. 
During  the  time  of  Mr.  Harris'  serv- 

ice with  the  Ordnance  Department  he 
was  in  entire  charge  of  master  and 
inspection  gages,  having  selection  of 
design,  supervision  of  procurement,  in- 

spection and  distribution,  and  in  this 
capacity  handled  more  than  $32,000,000 
worth  of  this  material. 

Mr.  Harris  was  responsible  for  the 
initiation  of  a  gage  shop  at  the  Bureau 
of  Standards,  which  salvaged  gages 
rendered  obsolete  by  revision  in  com- 

ponent drawings,  and  also  for  the  manu- 
facture of  gages  to  meet  emergency 

demands.  This  shop  proved  extremely 
valuable  in  expediting  inspection  of 
material  for  shipment  overseas.  He  is 
a  member  of  the  American  Society  of 
Mechanical  Engineers  and  was  for- 

merly of  the  editorial  staff  of  the 
American  Machinist. 

*  *     * 

Hildreth  in  Charge  of  Machine- 
Tool  Sales 

Charles  E.  Hildreth  has  been  ap- 
pointed to  take  charge  of  the  machine- 

tool  section  of  the  division  of  surplus 
property  in  the  War  Department.  He 
served  as  a  dollar-a-year  man  in  the 
finished-products  division  of  the  War 
Industries  Board  and  is  intimately  ac- 

quainted with  the  machine-tool  busi- 
ness, being  president  of  the  Whitcomb- 

Blaisdell  Machine  Tool  Co.,  Worcester, 
Mass.,  and  general  manager  of  the 

National  Machine-Tool  Builders'  Asso- 
ciation. His  appointment  is  the  first 

step  in  the  reorganization  of  the  War 
Department  machinery  for  the  disposi- 

tion of  surplus  machine  tools. 

*  *     * 

The  "Flivver"  Airplane 
"Flivver"  airplanes  that  will  carry 

two  passengers  and  have  a  wing  spread 
sufficiently  narrow  to  make  possible  a 

landing  on  a  county  road  are  to  be  man- 
ufactured at  the  Maryland  Pressed  Steel 

Co.'s  plant  at  Hagerstown,  Md.,  accord- ing to  reports. 

The  first  plane  of  this  type  was  wit- 
nessed by  the  July  4  gathering  at  Tow- 

son  and  is  the  invention  of  an  Italian. 
It  was  the  idea  of  the  War  Department 
to  use  the  planes  in  France,  but  after 
the  signing  of  the  armistice  the  inventor 
was  induced  to  work  on  a  peace  plane. 



May  8,  1919 Buy  Victory  Notes — Finish  the  Job 
921 

Worlds  Industrial  Forge 
-^K  £'  CPorter. 

JVeivs  Bditor 

Fellows  Gear  Shaper  Company 
Enlarges  Plant 

The  Fellows  Gear  Shaper  Co.  of 
Springfield,  Vt.,  has  found  it  necessary 
to  make  further  extensions  to  its  plant, 
which  was  considerably  enlarged  dur- 

ing 1918  to  take  care  of  increasing 
business.  The  new  plant  which  is  to 
be  built  will  consist  of  a  shop  of  steel 
and  brick  construction,  two  stories 
high,  the  dimensions  of  which  are  144 
X  147  ft.  This  will  increase  the  manu- 

facturing capacity  of  the  plant  about 
60  per  cent.  This  company  now  em- 

ploys approximately  450  men,  and  when 
the  additional  plant  is  in  full  operation 
the  force  will  be  increased  to  approxi- 

mately 750  men. 
In  addition  to  the  extension  to  the 

shop  a  new  office  of  steel  and  brick 
construction  will  be  built,  the  dimen- 

sions of  which  will  be  42  x  102  ft.  The 
entire  top  floor  of  the  new  office  build- 

ing will  be  occupied  by  the  engineering 
and  drafting  departments,  whereas  the 
general  offices  will  be  located  on  the 
second  floor. 

The  contract  for  this  extension  has 
been  let  to  the  New  England  Structural 
Co.  of  Boston,  and  it  is  estimated  that 
it  will  cost  between  $200,000  and  $250,- 
000,  not  including   equipment. 

*  «     * 

The  Basic  Industry  on  Which  All 
Else  Depends 

The  editorial  supplement  inclosed 
with  this  week's  American  Machinist 
presents  very  graphically  the  relation 
of  the  machine  tool  to  modern  industry. 
Industry  depends  primarily  upon  the 
machine  tool,  and  the  development,  im- 

provement and  distribution  of  the  ma- 
chine tool  must  be  encouraged  by 

industry  as  a  whole,  as  a  step  toward 
general  prosperity. 

*  *     * 

Executive  Secretary  Appointed 
for  American  Chamber  of 

Commerce  in  London 

George  P.  Toby,  long  connected  with 
banking  and  industrial  corporations  in 
this  country,  has  been  appointed  exec- 

utive secretary  of  the  American  Cham- 
ber of  Commerce  in  London  and  will 

sail  for  his  new  post  about  May  12, 
meanwhile  conferring  with  American 
merchants  as  to  the  service  which  the 
American  Chamber  in  London  can  ren- 

der them. 

Mr.  Toby  spent  over  a  year  in  Wash- 
ington during  the  war  on  work  for  the 

Treasury  Department  and  on  plans  for 
cooperation  between  the  various  Gov- 

ernment departments  and  the  business 
world. 

G.  M.  Cassatt,  president  of  the  Amer- 
ican Chamber  of  Commerce  in  London, 

says:  "The  London  Chamber  wants  to be  used.  What  we  most  desire  is  that 
the  individual  American  manufacturer, 
merchant,  exporter,  from  one  end  of  the 
country  to  the  other,  should  learn  to 
look  upon  us  as  an  overseas  service 
bureau  of  his  own — on  the  spot  and  on 
the  job,  ready  to  work  for  him,  to  pro- 

tect his  hand  and  to  look  out  for  his 
interests.  We  are  there  to  promote 
American  business." 

Besides  Mr.  Cassatt,  who  represents 
the  Remington  Typewriter  Co.,  some  of 
the  other  officers  and  directors  are:  J. 
Grant  Forbes,  American  International 
Corp.;  Frank  Wyman  Libby,  Willys- 
Overland,  Ltd.;  H.  H.  Lukens,  E.  I.  du 
Pont  de  Nemours  &  Co.;  George  A. 
Mower,  Sturtevant  Engineering  Co., 
Ltd.;  Walter  Phillips,  Westinghouse 
Air  Brake  Co.;  R.  P.  C.  Sanderson, Baldwin  Locomotive  Works. 

*  «     ♦ 
A  Letter  from  Chicago 

By  Owen  M.  Fox 
Business  News  Department 

Business  during  the  month  of  April 
has  been  such,  among  machine-tool 
dealers  in  the  Chicago  district,  as  to 
cause  a  well-founded  spirit  of  optimism 
to  prevail,  an  optimism  based  not  on 
theories  or  on  a  study  of  apparent  con- 

ditions, but  on  the  good  solid  basis  of 
actual  sales. 

Dealers,  without  exception,  report 
last  month  as  being  the  best  since  the 
signing  of  the  armistice,  and  several 
say  that  if  each  month  in  the  year  is 
as  good  as  April  has  been  they  would 
consider  it  a  very  successful  year. 
Sales  have  not  been  as  numerous  in 
point  of  number  of  pieces  sold,  but  the 
aggregate  in  dollars  and  cents  ap- 

proximates good  pre-war  business. 
Distribution  is  not  being  confined  to 

any  particular  class  of  machinery, 
which  is  being  taken  as  an  indication 
of  a  healthy  condition.  Sales  of  lathes 
and  of  sheet-metal  handling  machinery 
seem  to  predominate,  with  all  other 
types  also  being  represented.  No  fur- 

ther reductions  are  anticipated  by  deal- 
ers and  customers  do  not  seem  to  be 

looking  for  any,  as  the  manufacturers' 
expressed  opinion,  that  cuts  already 
made  are  as  radical  as  conditions  will 

permit,  is  being  accepted  as  correct. 
*  *     * 

Steel  Treaters'  Society  Holds 
Monthly  Meeting 

The  regular  monthly  meeting  of  the 
Chicago  Chapter  of  the  American  Steel 
Treaters'  Society  was  held  at  the  City 
Club,  Chicago,  on  Tuesday  evening, 
April  22.  W.  S.  Bidle,  of  the  W.  S. 
Bidle  Co.,  Cleveland,  chairman  of  the 
Cleveland  Chapter  of  the  society,  ad- 

dressed the  membership  of  the  Chicago 
Chapter. 

The  Spring  Meeting  of 
Mechanical  Engineers 

The    American    Society    of    Mechanical 
Engineers    Will    Open    Its    Spring 

Meeting    in    Detroit    June    16 

The  spring  meeting  of  the  American 
Society  of  Mechanical  Engineers  will 
open  at  the  Hotel  Statler,  Detroit,  on 
Monday,  June  16,  and  close  on  Thurs- 

day, June  19.  The  professional  pro- 
gram comprises  the  following  features: 

Aims  and  Organization  to  be 
Discussed 

Monday,  June  16— Business  meeting 
in  the  afternoon,  followed  by  a  general 

meeting  at  which  the  Society's  Commit- 
tee on  Aims  and  Organization  will  make 

a  preliminary  report.  There  are  rep- 
resentatives on  this  committee  from  the 

various  sections  of  the  society  and 
seven  members  at  large,  constituting  a 
committee  of  over  thirty  members.  Sev- 

eral meetings  have  been  held  by  this 
representative  group  in  order  to  bring 
out  the  sentiment  of  engineers  from  dif- 

ferent parts  of  the  country  as  to  what 
should  be  the  controlling  elements  in  an 

engineer's  work  under  present  condi- 
tions, what  constitutes  engineering  as  a 

profession  and  what  are  the  really  im- 
portant functions  of  an  engineering  so- 

ciety in  its  service  to  engineers  and  the 

public. Papers   on   Industrial   Research 

Tuesday,  June  17 — Morning  session 
on  the  subject  of  Research  under  the 
auspices  of  the  Research  Committee  of 
the  A.  S.  M.  E.  Several  papers  and  re- 

ports will  be  presented.  This  is  to  be 
made  a  leading  subject  of  the  meeting 
because  of  the  great  impetus  which  has 
been  given  to  industrial  research  as  a 
result  of  the  conditions  resulting  from 
the  war. 

What  Conditions  Are  Necessary  for 

Industrial  Peace.'' 
The  afternoon  session  on  Tuesday 

will  be  on  the  subject  of  Industrial  Re- 
lations, with  several  addresses  by  men 

of  national  reputation.  This  session 
will  constitute  a  symposium  by  leading 
organizers  on  the  factors  dominant  in 
the  labor  situation,  with  an  interchange 
of  views  as  to  what  must  be  done  to 
assure  industrial  peace. 

Papers  to  Be  Contributed  by  Local 
Sections 

Wednesday,  June  18 — There  will  be 
a  session  in  charge  of  the  Detroit  local 
committee  and  of  several  of  the  other 
sections  of  the  society,  with  technical 
papers  contributed  by  members  of  these 
various  sections;  also  Gas  Power  Ses-  ■ 
sion  with  papers  on  Oil  Engines. 

Thursday,     June     19 — Miscellaneous 
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technical  sessions,  one  of  which  will  be 

for  the  discussion  of  fuels,  including 

powdered  fuel  and  oil  fuel. 

The  Detroit  local  committee  is  ar- 

ranging many  events  for  the  entertain- 
ment of  the  members  of  the  society  and 

others  who  may  attend.  Among  these 

will  be  an  afternoon  and  evening  de- 
voted to  a  boat  ride  on  the  lake  during 

which  dinner  will  be  served. 

*  *     * 

Engineers'  Club  Organized  in 
Youngstown 

An  Engineers'  Club  has  been  organ- 
ized at  Youngstown,  Ohio,  with  nearly 

550  charter  members,  made  up  largely 

of  mechanical  and  civil  engineers  and 

others  connected  in  official  capacities 

with  the  various  blast  furnaces  and 

steel  companies  in  the  Mahoning  and 

Shenango  Valleys.  The  new  club  is 

planning  the  erection  of  a  building  to 
contain  the  usual  club  facilities. 

*  ♦     * 

Electric  Hoist  Association  Elects 
Officers 

The  Electric  Hoist  Manufacturers' 
Association  has  elected  the  following 

officers:  Chairman,  C.  W.  Beaver,  Yale 

&  Towne  Manufacturing  Co.,  New 

York;  vice  chairman,  J.  B.  Adams, 
Franklin  Moore  Co.,  Winsted,  Conn.; 

secretary-treasurer,  W.  C.  Briggs, 

Shepard  Electric  Crane  and  Hoist  Co., 
New  York;  executive  committee,  the 

above  officers  and  S.  H.  Libby,  Sprague 

Electric  Works,  Bloomfield,  N.  J.,  and 

A.  J.  Barnes,  Shepard  Electric  Crane 

and  Hoist  Co.,  Montour  Falls,  N.  Y. 

*  *     » 

New  York  Engineers  Hold 
Meeting 

A  meeting  of  the  New  York  Chapter 

of  the  American  Association  of  Engi- 
neers was  held  at  the  United  Societies 

Building,  Wednesday,  Apr.  23.  The 

principal  speaker  was  Robert  M.  Mac- 
Bride,  a  publisher  and  journalist,  who 
went  to  Europe  with  the  party  of  jour- 

nalists who  accompanied  President  Wil- 
son, and  visited  the  battlefields  of 

of  France  and  occupied  Germany. 
The  next  meeting  of  the  chapter  will 

be  held  at  the  United  Societies  Build- 
ing on  May  14,  at  which  time  the  newly 

elected  officers  for  the  ensuing  year 
will  take  office. 

New  Restaurant  Opened  for 
Employees 

The  firm  of  Henry  Disston  &  Sons, 

Inc.,  Philadelphia,  Penn.,  has  opened  an 
employees'  restaurant,  in  which  it  will 
sell  food  at  cost  price.  This  restaurant 

is  known  as  the  "Disston  Cafeteria," 
and  was  designed  with  the  view  of 
accommodating  900  people  and  having 
kitchen  facilities  to  prepare  1500  meals 

at  one  time. 

Ford  Street  Car  Coming  Next 
Henry  Ford  and  the  engineers  of  his 

tractor  organization,  it  is  reported,  are 
working  on  plans  for  a  street  car  driven 
by  an  internal  combustion  engine, 
which  will  be  demonstrated  in  Detroit 
this  summer,  according  to  Charles  E. 
Sorensen,  general  manager  of  the 
Henry  Ford  &  Son  tractor  plant. 

Lieut.-Col.  E.  J.  Hall,  one  of  the  de- 
signers of  the  Liberty  engine,  will  go 

to  Detroit  to  assist  in  the  demonstration 

of  the  new  car.  He  has  already  success- 
fully worked  out  engine-driven  street 

cars,  but  will  cooperate  with  Mr.  Ford 

in  perfecting  the  latter's  new  idea. 

Sleeper  &  Hartley,  Inc.,  Worcester, 
Mass.,  has  secured  through  its  French 
agent,  Edgar  Bloxham,  an  order  from 
the  French  High  Commission  for  a  con- 

siderable quantity  of  wire-nail  ma- 
chinery amounting  to  more  than  100 

machines,  which  in  addition  to  its  regu- 
lar orders  will  make  it  necessary  to 

double  its  staflf  and  operate  two  shifts. 

This  equipment  will  be  used  in  recon- 
struction  work   in   France. 

Rivett  Lathe  and  Grinder  Co.  has  re- 
cently made  arrangements  with  the  fol- 

lowing concerns  to  represent  it  ex- 
clusively as  selling  agents  in  the  follow- 

ing territories:  Metropolitan  New 
York,  western  part  of  Connecticut, 
northern  part  of  New  Jersey,  Patter- 

son, Gottfried  &  Hunter,  Inc.,  211  Cen- 
ter St.,  New  York;  all  of  New  York  ex- 

cept that  part  in  the  southeastern  cor- 
ner which  is  accessible  from  New  York 

City,  Homer  Strong,  301-309  State  St., 
Rochester,  N.  Y.;  the  eastern  half  of 
Pennsylvania,  the  southern  half  of  New 
Jersey,  Delaware  and  Maryland,  D. 
Nast  Machinery  Co.,  Bourse  Building, 

Philadelphia,  Penn.;  that  part  of  Mich- 
igan known  as  the  lower  peninsula, 

J.  R.  Stone  Tool  and  Supply  Co.,  997 

Woodward  Ave.,  Detroit,  Mich.;  the  en- 
tire Dominion  of  Canada,  H.  W.  Petrie, 

Ltd.,  comer  Niagara  and  Bathurst  Sts., 
Toronto,  Canada. 

C.  W.  Rice,  secretary  of  the  Amer- 
ican Society  of  Mechanical  Engineers, 

was  the  speaker  at  a  joint  meeting  of 
the  Omaha  Technical  Club  and  the 
Nebraska  Association  of  Civil  and  Me- 

chanical Engineers,  Apr.  14.  Howard 
J.  Webster,  president  of  the  Uniflow 
Boiler  Co.,  Philadelphia,  Penn.,  was  an- 

other speaker,  taking  as  his  topic, 
"Combustion  Engineering."  J.  A.  Bruce, 
city  engineer  of  Omaha,  was  the  pre- 

siding officer. 

The  Engineers'  Club  of  St.  Louis  dis- 
cussed the  McCullough-Martin  road  bill, 

relating  to  state  roads,  at  the  meeting 
held  Apr.  16.  Louis  J.  Brooks,  John 
W.  Woermann,  A.  P.  Greensfelder,  J. 
C.  Trevilla,  W.  W.  Horner,  Walter 
Heimbucher,  J.  M.  Slater,  C.  W. 
Roehrig,  William  Elbring,  and  William 
Stocker  were  the  speakers. 

The  Nilson  Die  and  Tool  Co.,  Chicago, 
111.,  announces  that  it  has  taken  over 
the  Strand  Machinery  Co.,  and  is  now 
furnishing  the  Strand  pneumatic  die 
cushions  to  the  trade. 

The  Chicago  Pneumatic  Tool  Co.  an- 
nounces the  election  of  Allan  E.  Good- 

hue as  managing  director  of  its  Eng- 
lish subsidiary,  the  Consolidated  Pneu- 

matic Tool  Co.,  Ltd.,  whose  offices  are 
at  170  Piccadilly,  London,  and  whose 
plant  is  in  Fraserburg,  Scotland.  Mr. 
Goodhue  will  also  be  in  charge  of  Euro- 

pean sales  for  the  Chicago  Pneumatic 
Tool  Co. 

The  executive  office  of  Slocum,  Av- 
ram  &  Slocum  moved  on  May  1  to  the 
40th  floor  of  the  Woolworth  Building, 
New  York  City. 

Norman  Hatton,  Wm.  J.  Klein  and 
S.  E.  Holmes  of  Cedar  Rapids,  Iowa, 
announce  the  formation  of  a  partner- 

ship under  the  name  of  Hatton,  Klein 

&  Holmes. 
The  Thermal  Appliance  Co.,  Inc.,  has 

moved  into  its  new  manufacturing 
plant  and  headquarters  which  are 
located  at  Port  Ave.  and  Third  St., 
Elizabethport,  N.  J. 

Booth  &  Stewart,  consulting  engi- 
neers, have  recently  established  offices 

at  410  Press  Building,  Kalamazoo, 
Mich.  K.  W.  Booth  was  formerly  as- 

sistant engineer  for  Fuller  &  Son  and 
H.  M.  Stewart  was  chief  engineer  for 
the  Lane  Motor  Truck  Co.,  both  of  the 
same  city. 

M.  M.  Gruber,  formerly  assistant 
chief  draftsman  of  the  Hill  Publishing 

Co.,  and  for  the  past  two  years  presi- 
dent and  mechanical  engineer  of  the 

Presto  Machine  Works,  Inc.,  Brooklyn, 
N.  Y.,  has  been  elected  secretary  of  the 
Presto  Phono  Parts  Corporation,  an  al- 

lied interest  to  the  machine  corporation. 
Mr.  Gruber,  who  is  a  member  of  the 
American  Society  of  Mechanical  Engi- 

neers, will  act  as  mechanical  engineer 
to  both  corporations. 

LlEUT.-COM.  H.  J.  Elson,  U.  S.  Naval 
Reserve  Force,  has  been  released  and 
has  resumed  his  civilian  work  as  secre- 

tary and  treasurer  of  the  Walter  A. 
Zelnicker  Supply  Co.,  St.  Louis.  He 
was  formerly  with  this  company  in 
charge  of  internal  management  and 
manufacturing  operations.  Lieutenant 
Elson  will  have  the  general  internal 

management  of  operations  and  manu- 
facturing of  the  Zelnicker  Co.,  and  its 

various  allied  subsidiaries. 

Capt.  Thos.  F.  Githens  has  been 
discharged  from  the  U.  S.  Army  and  is 

now  employed  by  the  Cleveland  Twist 
Drill  Co.,  Cleveland,  Ohio. 

Herman  A.  Holz,  has  moved  his  of- 
fice and  laboratories  from  1  Madison 

Ave.  to  the  Pullman  Building,  17  Madi- 
son Ave.,  New  York. 

Ensign  Fred  D.  Rice,  U.  S.  Naval 
Reserve  Forces,  has  been  released  from 
active  service  and  is  now  representing 
the  Hess  Steel  Corporation,  Baltimore, 

Md.,  in  Western  New  York  and  West- ern Pennsylvania. 
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Toolholder,    Spring 
The    Federal    Products    Corporation,    393     Harris    Ave,.     Provi- 

dence,  R.   I. 
"American  Machinist."  April  10,   1919 

A  flexible  goose-neck 
is  put  in  this  tool  to 
give  flexibility  to  the 
cutter  with  tlie  idea  of 
eliminating  chatter  and 
tearing  of  the  stock.  A 
setscrew  is  provided  to 
brace  the  goose-neck 
against  springing  when 
it  is  desired  to  use  the 
holder  as  an  ordinary 
lathe  tool.  Three  cutters 
are  furnislied  one  for 
right-angle   cutting    and  .       , , 
the  others  for  oflsi't  cutting  to  a  shoulder — one  right  and  the  other 
left.  The  cutters  are  ground  with  one  end  for  roughing  and  the 
other  for  finishing  and  with  parallel  sides  so  that  they  can  be 
removed  and  reground  or  reversed  without  changing  the  holder 
setting. 

Reamers  and  Taps,  Hack  Solid  Adjustable 
American    Machine    Tool    rOngineering    Works,    4854    W.    Kijizie 

-SI.,   Chicago.   111. 
".American    Machinist,"   April   10,    1919 

These  taps  and  reamers  are  ad- 
Justed  by  means  of  two  threaded 
cones,  one  for  contracting  and 
the  other  for  expanding  tliera. 
The  one  not  in  use  is  screwed 
again.st  the  other  to  act  as  a 
locknut.  These  tools  can  be  ad- 

justed for  over  or  undersize  work 
and  can  be  reground  and  still  be 
adjusled  to  the  original  size. 
They  are  adjusted  by  a  solid, 

•  double-end,    plug  wrench. 

nrtiliiiK   Marhine,   20-Inrli 

Richards  Machine  Co.,   3417-3419  Vliet  St.,  Milwaukee,  Wis. 
"American  Machinist,"  April  10.  1919 

Equipped  with  back  gears,  power  feed,  au- 
tomatic stop  and  geared  tapping  attachment. 

Speeds,  eight ;  four  with  back  gears  and  four 
with  open  belts;  holes  drilled,  up  to  IJ  in.: 
lioles  tapped,  up  to  I  in.  :  belt  used.  2  In.  ; 
feeds,  three,  0.002,  O.OOS  and  0.010  per  spindh- 
diameter  of  column.  5  ̂ „  in.  ;  diameter  '  of revolution ;  ratio  of  back  gears,  four  to  one  ; 
spindle,   IJ   in.;  diameter  of  sleeve,   28   in. 

Motors,  OrindiriK,  PoIishinK  and  Power 
Westinghouae  Klectric  and  Manufacturing  Co.,  Bast  PIttsbureh. 

Penn. 

"American  Machinist,"  April   10,  1919 

Intended  especially  for  light- 
grinding,  polishing  or  power  re- 

quirements. The  machine  Is  port- 
able and  is  turni.shed  with  an 

att.-iching  cord  and  .snap  switch, 
as  well  as  a  handle  at  the  top 
by  which  it  can  be  conveniently 
carried.  A  single-speed  wholly 
inclosed  motor  is  used,  with  long 
dust-proof  bearings.  Rubber  cush- 

ions or  liumpers  on  the  base  al- 
low the  motor  to  be  set  on  any 

surface  without  danger  of  mar- 
ring and  holes  are  also  provided 

for  fastening  down  if  desired. 
The  illustration  shows  the  alternating-current  motor  with  the 
grinding  wheel  and  pulley,  but  bulling  wheels  are  also  furnished. 
The  machine   is  also   furnished  for  direct  current. 

Drilling  Macliine,  lleavy-Duty  No.  3  Compound  Table 
Defiance  Machine  Works,   Defiance,   Ohio 

"American   Machinist,"  April   10,   1919 

Capacity    with    high-speed    drills    in    solid 
steel,    3    in.  ;    length    of    power    feed,    IG    in. 
diameter  of  spindle  nose.  3i  in. ;  diameter 
of  spindle  drive.  3i  in.;  Morse  taper  in 
spindle.  No.  B  ;  diameter  of  spindle  sleeve, 
3J  in.  ;  width  of  steel  rack  in  sleeve.  2  in.  ; 
pitch  of  steel  rack  in  sleeve.  6  ;  diameter  of 
feed  pinion  shaft,  3  in.  ;  pitch  of  feed  pinion. 
fi  ;  width  of  helical-drive  spindle  gear,  2J 
in. ;  center  of  spindle  to  face  of  column,  12 
in.  maximum  distance  from  nose  of  spindle 
to  top  of  table,  32  in.  ;  working  surface  of 
compound  table,  17J  x  35  in.  ;  vertical  adjust- 

ment of  table,  15  in.  ;  feed  changes,  four. 
0.007.  0.012.  0.018,  0.046  in.  per  spindle  rev- 

olution; .spindle  speeds,  eight,  51  to  40S 
ivi>.m.  ;  height  of  machine  with  compound' table.  9  ft.  83  in.  ;  horsepower.  10  ;  floor 
space.  42  x  67  in.  ;  domestic  shipping  weight. 
5300  lb. 

<>rlndiiig:  .stand,   Electric 

.lanetle    Manufactui'ing    Co 
cago,   111. 

".\merican   Machinist."  April 
Furnished  in  either  bench  or  floor 

type  as  desired.  The  machines  are 
identical  except  for  the  pedestal  and 
can  be  furnished  for  either  110  or  220 
volt.s.  d.c.  or  for  30.  50  or  60  cycles, 
110  or  220  volts,  a.c.  The  d.c.  motors 
are  of  the  compound-wound  type,  of 
3500  r.p.m.  and  J  hp.  The  .spindles 
are  made  from  !tO-i)oint  carljon  steel, 
hardened  and  ground  to  size,  and  the 
liearings  are  of  hard-drawn  pho.fphorus 
bronze  or  SKF  ball  bearings.  The  inner 
flanges  are  keyed  to  the  spindle  and 
can  be  removed  if  desired.  The  wheel 
guards  protect  the  grinding  wlieels 
for  two-thirds  of  their  circumference. 
Adjustable  grinding  rests  are  furnished 
and  held  in  jjosition  by  means  of  a 
clamping  l)olt  and  a  wing  nut  in  a 
T-slot.  They  may  be  removed  if  desired. 
front  of  the  machine  is  detachaV»le.  Floor 
width,  14  In.;  weight,  105  lb.;  wheels,  3  in. 
Height^  10  In.;  width,  14  In.;  weight,  55  lb. 

617-625    W.    Jackson    Blvd.,    Chi- 

17,   1919 

The  water  pot  at  the 
type:  Height.  46  in.; 
X  5  In.  Dench  type  ; 
;  wheels,  j|  in.  x  5  in. 

Lathe,    14-Inch 
GTeaves-Klusman  Tool  Co.,   Cincinnati,   Ohio 

"American  Machinist,"  April  10,  1919 

Length  of  bed,  6  ft.  43  in.; 
swing  over  ways,  161  in.  ;  swing 
over  carriage,  108  in.  ;  distance 
between  centers,  373  in. ;  front 
spindle  bearing,  2 1  x  3  J  in.  ;  rear 
spindle  bearing,  1{8  x  2J  in. ;  hole 
through  spindle,  IJ  in. ;  taper 
centers,  Morse  N'o.  3  ;  spindle nose,  2J  in.  in  diameter  and  15 
in.  long ;  threads  on  spindle  nose, 
U.  S.  S.  6  ;  width  of  belt  with 
single  back  gears.  2  J  in. ;  width 
of  belt  with  double  back  gears, 
2i  in. ;  range  of  threads  cut.  2  to 
56;  range  of  feeds,  0.0066  to  0.188  in.  per  spindle  revolution; 
travel  of  compound  rest,  25  in.;  weight  crated,  1700  lb.;  weight 
|ier  extra  ft.  of  bed  length,  80  lb. 

Welding   Apparatus   for   .Xlternatlne   Current 
Arcwell    Corporation,    42    Broadway,    New    York    City 

"American  Machinist,"  April   17,   1919 

Built  for  operation  on  alternating 
current  of  any  specified  voltage  or 
frequency.  It  differs  from  the  com- 

pany's standard  machine  in  that  it IS  being  put  out  expressly  for  the 
use  of  smaller  machine  shops  and 
garages.  It  will  do  any  work  that 
can  be  done  by  the  larger  machines, 
but  the  work  cannot  be  performed 
as  rapidly,  the  machines  being  in- tended expressly  for  use  by  concerns 
who  have  only  occasional  welding  jobs 
to  perform.  The  machine  weighs  ap- 

proximately 200  lb.,  and  being  mounted 
on  casters,  it  can  be  moved  from  one 
job    to    another. 

Patented  Aug.  20,  1918 
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I.ava  for  Mechanical  and  Electrical  Pur- 
poses. American  Liava  Co.,  Chattanooga, 

Tenn.  Booklet;  pp.  16  ;  6  x  9  in. ;  giving 
its  physical,  mechanical  and  electrical  prop- 

erties together  with   its  use  and  oost. 

The  "Ideal"  Automatic  Governor.  Ideal 
Automatic  Governor  Co..  Inc..  Newark,  N. 
J.  An  8-page  bulletin  describing  the  vari- 

ous styles  of  automatic  governors  and  con- 
trol valves  put  out  by  this  company. 

Nan-PuIsatinK  Pressure  Blower.  Bclipse 
Fuel  EJngineering  Co^.  Rockford,  IlL  Cir- 

cular describes  and  illustrates  non-pulsat- 
ing pressure  blowers  giving  tables  of  vari- 
ous pressures  and  dimension  data  on 

blowers. 

The  Strong  Arm  of  Industry.  A  12-page 
booklet  published  by  the  Electric  Hoist 
Manufacturers'  Association,  9  W.  40th 
St.,  New  York  City,  grlving  the  types  of 
electric  hoists,  their  capacities  and  some 
suggestions  for  their  application.  It  Is 
Illustrated    throughout. 

Slmonds  Saw  Steel  Products  In  the  War. 
Simonds  Manufacturing  Co.,  Fitchburg, 
Mass.  Booklet;  Pp.  32  ;  9  x  12  in.;  illus- 

trated ;  showing  how  the  company  closely 
cooperated  with  the  Government  in  the 
production  of  war  materials,  such  as  armor 
plate,  saws,  machine  knives,  etc.  The  last 
four  pages  contain  illustrations  of  some  of 
the  company's  products. 

Introducing  the  Makers  of  Diamond 
Chain.  Diamond  Chain  Manufacturing  Co., 
Indianapolis,  Ind.,  have  issued  a  booklet 
describing  their  products  which  is  entitled 
"Introducing  the  Makers  of  Diamond 
Chains."  This  booklet  has  been  especially prepared  for  use  for  their  export  trade  with 
a  view  to  give  this  American  product  a 
wider  acquaintance   among  foreign  buyers. 

"Iioran"  Air-Operated  Labor-Savlnr 
Devices.  The  Logansport  Machine  Co.. 
Logansport,  Ind.  General  sales  agents, 
Franlc  G.  Payson  Co..  9  South  Clinton  St.. 
Chicago,  111.  Bulletin  R-10 ;  pp.  8  ;  8J  x 
11  in.  A  bulletin  which  describes  and  illus- 

trates the  "Logan"  air-operated  two-  and 
three-jaw  chuck,  also  the  "Logan"  double- 
acting  air  cylinder  and  the  "Logan"  com- pensating collet  chuck. 

Indns&Ial  Goodwill — By  John  R.  Commons, 
of  the  University  of  Wisconsin.  Two 
hundred  and  thirteen  5J  x  8-in.  pages  ; 
bound  in  dark-green  cloth  boards. 
Published  by  the  McGraw-Hill  Book 
Co.,  239  W.  39th  St.,  New  York. 
Price,  12. 

This  is  a  review  of  shop  and  factory 
conditions  and  the  relation  of  employer 
and  employee,  as  they  exist  today.  It  Is 
a  book  of  constructive  criticism  and  up- 

building. Its  statements  are  clear  and  the 
whole  book  will  be  of  interest  to  those  who 
are  watching  the  trend  of  events  in  the 
industrial  field.  The  various  chapter  head- 

ings, which,  by  the  way,  do  not  adequately 
convey  the  subject  matter,  are :  Commod- 

ity ;  Machinery ;  Goodwill  ;  The  Public ; 
Democracy ;  Solidarity  ;  Theory  and  Prac- 

tice ;  Security  ;  Labor  Market ;  Insurance  ; 
Health  ;  The  Shop  ;  Education  ;  Loyalty ; 
Personality  ;  Depression  ;  The  World.  Ref- 

erences  and   index. 

Model  Maklncr,  Including  Workshop  Prac- 
tice, Design  and  Construction  of  IVIodels. 

Edited    by   Raymond    F.    Yates.      Three 
hundred  and  ninety  6J  x  8i-ln.  pages. 
300  illustrations.     Bound  in  cloth  boards. 
Published   by   the   Norman   W.    Henley 
Publishing  Co.,  New  York.     Price,  $3. 

The  aim  of  this  book,  which   is  a  collec- 
tion of  the  best  articles  on  model  engineer- 

ing that  have  appeared  in  Everyday  Engi- 
neering   Magazine     during     the    past     two 

years,  is  to  create  interest  in  model  making 
and  also  to  help  correct  the  impression  of 
a  misinformed  public  relative  to  the  science 
It  treats.     It  might  be   termed  a  practical 
treatise   for   the    amateur    and    professional 
mechanic,  giving  instructions  on  the  various 
processes  and  operations  involved  in  model 
making    and    the    actual    construction    of 
numerous  working  models  including  steam 
engines,     speed     boats,     guns,     locomotives. 

cranes,  etc.  Lathe  work,  pattern  work 
electroplating,  soft  and  hard  soldering, 
grinding,  drilling,  etc.,  are  also  included. 

Steam    Engine    Troubles. — By   H.    Hamkina. 
Two  hundred  and  eighty-four  5  x  7i-in. 
pages.    Illustrated  with  detailed  engrav- 

ings.    Bound     in     cloth     boards.     Pub- 
lished  by  the  Norman  W.  Henley  Pub- 

lishing Co.,   New  York.     Price,   $2.50 
For   a   number   of  years   the   author   has 

been  in  the  closest  touch  with  steam  engines 
of    all    sizes,    and    he    has    felt    that    the 
troubles  which  an  engineer  encounters  form 
a  large   and    not   unimportant   part   of   his 
professional  life.    This  consideration  has  led 
the  author  to   write   this  book,   a  practical 
treatise  for  the  engineer,  telling  how  to  lo- 

cate and  remedy  troubles  with  a  steam  en- 
gine.   The  book  is  divided  into  twenty  chap- 

ters, the  headings  of  which  are  as  follows: 
Cylinders,    valves,     piping    and    separators, 
throttle     and    emergency    Valves,     pistons, 
frames,     bearings,     connecting-rods,     hook 
rods,    dashpots,    governors,    releasing   gears, 
wristplates  and  valve  motions,  rod  ends  and 
bonnets,      oilers,       receivers,      foundations, 
erecting,   valve  setting  for  Corliss  engines, 
and  operation. 

The  Abbott  Engineering  Co.,  New  York 
Mills,  N.  Y.,  designers  of  special  machines, 
tools,  jigs,  fixtures,  dies  and  gages,  wishes 
to  bring  its  catalog  files  up  to  date  and  in 
order  to  do  so,  would  like  to  receive  cata- 

logs  from   all  machine-tool  manufacturers. 

The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Conunerce, 
Washington,  D.  C.  has  inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the 
above  address  by  referring  to  the  number 
following  each   item. 

A  firm  in  Spain  desires  to  purchase  tur- 
bine for  high-pressure  turbines,  and  elec- 
trical machinery  of  all  sorts  for  developing 

waterfall  power  in  that  district.  Quota- 
tions should  be  given  f.o.b.  New  York.  Pay- 
ment, cash  against  documents.  Correspond- 

ence may  be  in  English.  Reference.  No. 29179. 

A  company  in  France  wishes  to  secure 
an  agency  for  the  sale  of  metallurgical 
products,  agricultural  implements,  and  ma- 

chine tools.  Correspondence  may  be  in 
English.     References.     No.  29182. 

The  proprietor  of  a  firm  in  Norway 
wishes  to  purchase  and  secure  an  agency 
for  the  sale  of  plumbing,  ventilating,  gas, 
and  steam  fitting  supplies,  asbestos,  and 
magnesia  products,  iron  and  steely  metals, 
heavy  hardware,  machinery,  and  electri- 

cal apparatus  and  supplies.  Payment  to 
be  made  through  a  New  York  bank.  Ref- erences.    No.   29191. 

An  agency  is  desired  by  a  man  in  Italy 
for  the  sale  of  machinery  for  working 
metal  and  wood.  Correspondence  should 
be  in  Italian  or  French.  Reference.  No. 29217. 

A  company  in  Switzerland  desires  to 
purchase  and  secure  an  agency  for  the 
sale  of  all  kinds  of  metal  products.  Cor- 

respondence should  be  in  French,  Refer- ences.     No.    29201. 

An  engineering  firm  in  Italy  wishes  to 
purchase  monophase  and  triphase  motors ; 
direct  current  motors  and  dynamos :  elec- 

tric machinery  for  ships  and  mines  ;  auto- 
nTatic  safety  signaj  devices;  electrical 
measuring  and  recording  instruments : 
metallic  filament  light  bulbs,  for  one-half watt ;  and  Diesel  motors  for  industrial  and 
marine  use.  An  agency  is  also  desired  for 
the  sale  of  pig  iron ;  argentina  wire  or 
other  materials  for  electrical  resistance ; 
special  small  plates  for  the  construction 
of  motors  and  transformers ;  copper  wire, 
diameter  3  to  8  mm.  for  electrical  trans- 

mission lines ;  and  copper  braid,  6  to  10 
mm.  in  diameter.  It  is  stated  that  if  ad- 

visable one  of  the  members  of  the  firm  will 
visit  this  country  in  order  to  furnish  ad- 

ditional information.  Correspondence  should 
be  in  Italian  or  French.  References.  No. 29205. 

American  Association  of  Engineers.  An- 
nual meeting  has  been  scheduled  for  May 

13  at  Chicago.  C.  E.  Drayer,  national 
secretary,   29   S.   La  Salle   St.,   Chicago,   111. 
American  Drop  Forge  Association  will 

hold  its  sixth  annual  convention  jointly 
with  the  Drop  Forge  Supply  Association. 
June  12,  13  and  14,  at  Pittsburgh,  Penn. 
The  convention  headquarters  will  be  the 
William  Penn  Hotel.  A.  W.  Peterson,  of 
the  American  Drop  Forge,  Pittsburgh,  is 
the  secretary  of  the  first-named  association, 
and  A.  L.  Wurster  of  the  Sizer  Forge  Co., 
Bourse  Building,  Philadelphia,  is  the  secre- 

tary of  the  latter. 

American  Foundrymen's  Association.  An- nual convention  and  exhibit  will  be  held  in 
Philadelphia  the  week  of  Sept.  29,  1919. 
C.  E.  Hoyt,  secretary.  111  W.  Monroe  St., 
Chicago.    111. 

The  American  Railway  Association  Me- 
chanical Section,  will  hold  its  convention 

and  exhibition  at  Atlantic  City,  N.  J.,  June 
18-25.  Secretary,  J.  B.  Conway.  1841  Oliver 
Bldg.,    Pittsburgh.   Penn. 

The  American  Railroad  Master  Tinners'. 
Coppersmiths'  and  Pipefitters'  Association. Annual  convention  will  be  held  June  23, 
24  and  25.  1919,  at  Marquette  Hotel,  St. 
Louis,  Mo.  The  oflicers  of  the  association 
are:  President,  W.  J.  Moffatt  ;  first  vice 
president,  G.  B.  Hosford  ;  second  vice 
president.  W.  W.  Nash ;  third  vice  presi- 

dent, T.  E.  Holderby ;  secretary-treasurer 
Otto  E.  Schlinck,  485  West  6th  St.,  Peru. Ind. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler,  Detroit,  Mich..  June  16-19.  1919. 
Secretary.  Calvin  Rice,  29  West  39th  St., New  York   City. 

American  Society  for  Testing  Materials 
will  hold  its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  24-27.  head- 

quarters at  the  Hotel  Traymore.  Secretary- 
treasurer.  University  of  Pennsylvania. 
Philadelphia,  Penn. 

The  American  Supply  and  Machinery 
Manufacturers'  Association  and  the  Na- 

tional Supply  and  Machinery  Dealers'  .As- sociation will  hold  a  joint  convention  at 
Pittsburgh,  Penn. ;  headquarters,  William Penn  Hotel. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tuliock,  Jr..  secretary.  Room 
41,   166   Devonshire   St.,    Boston,   Mass. 

Engineers'  Club  of  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the  month, 
with  the  exception  of  July  and  August 
Lewis  H.  Kenney  is  the  chairman  of  com- mittee on  papers. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- 

burgh,   Penn. 

The  National  Association  of  Manufactur- 
ers will  hold  its  convention  at  th"  Wal- 

dorf Astoria  Hotel,  New  York  City,  on 
May  19.  20,  21. 

New  England  Foundrymen's  Association will  hold  its  May  meeting  at  Hartford, 
Conn.,  on  Wednesday,  May  21.  Fred  S. 
Stockwell,  205  Broadway,  Cambridgeport, 
Mass.,  is  the  secretary. 

National  Machine  Tool  Builders'  Asso- ciation. Spring  convention  to  be  held  at 
Atlantic  City.  N.  J.,  May  12  and  13  with 
headquarters  at  Hotel  Traymore.  C.  Wood 
Walter,  secretary,  Cincinnati,  Ohio.  C.  B. 
Hildreth.    manager,    Worcester,    Mass. 

Philadelrhia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia.  Penn., 
Howard  Evans,  secretary.  Pier  45.  North Philadelphia,    Penn. 

Rochester  Society  of  Technical  Drafts- 
men. Annual  meeting  and  election  of  offi- 

cers to  be  held  June  28.  On  May  29 
Maurice  A.  Wilder  will  be  the  speaker. 
Secretary.  O.  L.  Angevine.  Jr..  Rooms  131- 
137.    Sibley    Block.    Rochester,    N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine.  Jr..  secretary,  857  Geneseo 
St..  Rochester,  N.  Y. 

Society  of  Automotive  Engineers  Spring 
meeting  to  be  held  at  Ottawa  Beach.  Mich., 
June  23-27.  1919.  Secretary,  Coker  Clark- 
son.   29  West   39th  St.,  New  York  City. 
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Condensed-Clipping  Index  of  Equipment 
Clip,  paste  on  S  x  5-in.  cards  and  file  as  deired 

Tiirr«t  Attacliment  for  LatlieH 
CinclimaJi    Lathe    and    Tool    Co.,    3207-3211    North    St.. 

Cincinnati,   Ohio 

"American  Machinist,"  April   17.   1919 

The  Illustration  shows  a  new 
attachment  thai  has  just  been 
placed  on  the  market  foi'  u.se  in 
connection  with  this  company's regular  line  of  engine  lathes. 
This  hexagonal  turret  is  designed 
for  various  types  of  worl;  and  is 
shown  machining  a  bevel  gear  5i 
in.  in  diameter.  1.',  in.  wide,  hav- 

ing a  l|-in.  X  IJ-in.  hub.  through 
which  a  3-in.  hole  is  bored.  The 
lathe  shown  is  supplied  with  a 
pan.  a  pump,  a  tiu'ret  toolholder in  compound  rest,  double  back 
gears  and  hexagonal  turret  on 
the  bed,   together  with  power-feed. 

Oakley, 
KrIirvInK    Machine,  VnlverHul   "Hack" 

American   Machine  Tool  Engineering  Works,  Chicago,  III. 
"American  Machinist,"  April  17,  1919 

The  machine  is  made  with  ca- 
pacities of  6,  10  and  18  in.,  and 

Is  said  to  be  of  very  massive 
and  rigid  construction.  There  are 
two  sets  of  ways,  one  upon  which 
the  head  and  tailstocks  are 
aligned,  while  the  second  set  is 
used  in  connection  with  the  first 
set  to  carry  the  carriage.  The 
second  set  of  ways  is  also  used 
for  aligning  the  side-relieving  at- 

tachment. The  lead  screw  is  lo- 
cated in  the  center  of  the  rear 

set  of  ways.  Speed  changes  are 
obtained  by  sliding  gears  con- 

trolled by  Ave  levers,  the  gearing 
running  in  a  bath  of  oil  to  insure 
proper  lubrication.  Specifications 
for  16-in.  machine:  Weight,  8000 
lb.  :  capacity,  cutters  14  in.  in 
diameter  up  to  16  in.  Ions: 
speeds,  9 :  diametral  pitch  of 
teeth   in  bull  gears,   4. 

Hoist,  Auxiliary  Electric 
N.  R.   Payne  Co.,  2,5  Church  St.,  New  York  City 

"American  Machinist,"  April  17,   1919 

An  auxiliary  electric  hoist  that 
is  intended  to  be  installed  on  the 
regular  traveling  crane  for  han- 

dling light  loads.  The  hoist  is 
made  up  to  suit  the  requirements 
of  the  customer  in  sizes  up  to 
five  tons,  .special  hoists  of  larger 
size  furnished  if  desired.  The 
hoist  does  not  take  any  more 
headroom  than  the  regular  crane, 
does  not  require  an  extra  trolley. 
and  does  not  shorten  the  travel 
of  the  trolley  on  the  bridge,  nor 
does  it  interfere  with  the  ac- 

cessibility of  the  main  hoist.  The 
advantages  claimed  are,  saving 
in  power  over  the  use  of  the  main 
hoist  and  the  saving  in  time  re- 
qi'ired  in  handling  of  light  loads. The  hoist  is  hung  from  an  axle  on  the  hoist  carriage 
equipped  with  oiUess  bearings. 

April  17,  1919 

and   is  \ 

Washbowls 

Manufacturing  Equipment  and  Engineering  Cto.,  Framingham, 
Mass. 

"American  Machinist,' 
These  washbowl  .sets  have  a 

common  water-supply,  common 
waste,  and  common  vent,  each 
bowl  being  trapj)ed  and  vented. 
The  bowls  are  furnished  in  either 
single  or  double  batteries  as  the 
user  may  desire.  The  illustration 
shows  a  double  battery,  there  be- 

ing a  row  on  each  side  of  the 
middle  line  of  the  structure.  Each 
pair  of  bowls  is  trapped  into  an 
upright  pipe  which  in  turn  connects  vertically  with  the  common 
vent  that  is  formed  by  the  large  pipe  at  the  top  of  the  apparatus, 
this  being  supported  by  hollow  cast-iron  pipes  extending  from 
the  top  to  the  bottom  flanged  feet  of  the  apparatus.  There  la  a 
hollow  upright  casting  for  each  set  of  two  bowls,  each  casting 
being  one  piece  with  two  traps,  one  on  each  side,  extending  below 
the  waste  or  bottom  pipe  in  the  apparatus.  The  bowls  shown  are 
piped  for  hot  and  cold  water  but  can  be  furnished  for  water  of 
one  temperature  if  desired.  They  are  made  with  plain  cast- 
iron,  galvanized-iron  or  vitrified  poiicelain  enameled  bowls,  and  are 
shipped  completely  assembled. 

Vise,  Woodworkers' 
Victor  Tool  Co.,  Waynesboro,  Penn. 

"American  Machinist,"  April  17.  1919 

This  vise  is  intended  to 
be  a  universal  woodwork- 

ers' and  patternmakers' 
vise.  It  has  smoothly  fin- 

ished jaws,  7  in.  x  18  in. 
with  a  15-in.  opening.  Only 
15  parts  are  used  in  the 
vise  which  weighs  T.S  lb. 
The  figures  show  some  of 
the  many  uses  and  the  ar- 

rangements of  parts.  Fig. 
1  shows  vise  in  position  for 
work  above  bench  level  ; 
Fig.  2.  an  inclined  position 
for  irregularly  shaped 
work ;  Fig.  3,  holding-dogs  for  thin  wood ;  Fig.  4,  metal- 
jaws  ;  Fig.  5.  setting  for  wedge-shaped  work ;  Fig.  6, 
angle  jaw  in  position. 

holding  I 

tilt    or  I 

Urilling    Machine,    Single-    and    Multiple- Spindle,    Sensitive 
Edlund  Machinery  Co.,  Inc.,  Cortland,  N.  Y. 

"American  Machinist,"  April  17.  1919 

Maximum  distance  from  spindle  nose  to  table, 
325  in.;  diameter  of  spindle.  J  In.;  diameter  of 
spindle  nose,  1 ,'«  in.  ;  taper  in  spindle.  Morse 
No.  2  ;  vertical  traverse  of  spindle,  65  in.  ;  ver- 

tical traverse  of  arm,  95  in.  ;  vertical  traverse 
of  table,  16J  in. ;  diameter  of  drive  pulley.  9  in. ; 
width  of  drive  belt,  13  in.;  width  of  spindle  belt, 
IJ  in.  ;  face  of  column  to  center  of  spindle.  8  in.  ; 
distance  between  spindles  on  multiple  machine, 
9}  in.  ;  working  surface  of  table,  148  in.  x  16, 
2.')J,  3.').  445.  14.  or  63J  in.  in  length  for  one-  to 
six-spindle  machines  respectively ;  outside  dimen- 

sions of  table,  19  in.  x  21,  305,  40.  495.  59.  or  68J 
in.  for  one-  to  six-spindle  machines  respectively ; 
weight,  825.  1100.  1400,  1850.  2400,  or  2750  lb. 
for  one-  to  six-spindle  machines  respectively. 

Tube-End   Spinning:  Machine 
Grant   Manufacturing  and   Machine   Co.,    Bridgeport,   Conn. 

"American   Machinist,"  April  17,   1919 

For  flanging  the  ends  of 
brass  and  copper  tubing, 
such  as  used  for  connecting 
brass  or  copper  pipes  to  car- 

bureters and  oilers  for  auto- 
mobiles, aircraft  engines, 

motor  boats,  or  copper  coils 
for  hot-water  heaters.  A 
quick  hand-clamping  ar- 

rangement is  attached  to  the 
talile  or  knee  of  the  machine 
for  holding  the  tubing.  Will 
flange  tubing  up  to  and  in- 

cluding 1  in.  in  diameter, 
and  tile  outT)Ut  from  the 
machine  will  depend  entirely 
upon  the  operator,  as  it  re- 
'luires  only  a  second's  time to  form  a  perfect  flange  on 
the  end  of  tlie  tubing. 

Crankshaft    Grinding:   Machine,    Self-Cantalned 
Landis  Tool  Co.,  Waynesboro,  Penn. 

"American   Machinist,"  April  24,   1919 
For  crankpin  grinding  on  air- 

plane, automobile  and  other  gas- engine  crankshafts.  No  offeet 
centers  are  required,  the  work 
being  held  in  adjustable  holders 
located  at  both  ends,  driven  from 
both  ends,  the  two  crankheads 
Iieing  geared  together  while  the 
different  throws  are  obtained  by 
means  of  a  sliding  adjustment 
of  crank-carrying  fixtures  which 
are  mounted  on  the  ends  of  the 
crankhead  spindles.  For  multiple- 
throw  crankshafts  in  which  two 
or  more  pins  must  be  ground  in  exact  relation  with  one  another. 
one  of  the  carrying  fixtures  is  provided  with  a  gaging  block, 
made  to  suit  the  throw-angles  of  the  crankshaft.  A  special  fea- 

ture of  the  machine  is  the  method  of  mounting  the  counter- 
weights which  are  fastened  to  each  side  of  the  spindle  gear  be- 

tween the  spindle  bearings.  It  is  claimed  that  this  construction 
reduces  the  overhang  of  the  spindle  to  a  minimum  and  places 
the  counterweights  for  the  work  in  such  a  position  that  they 
will  not  influence  the  end  of  the  spindle. 

Patented  Aua.  20.  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG   IRON — Quotations    compiled    by  the    Matthew    Addy    Co.,  as  per 
Department  of  Commerce  Committee  Schedule. 

CINCINNATI  .„  ,, 
No.  2  Southern    Hr  li 
Northern  Basic    ii  il 
Southern  Ohio  No.  2    28  ii 

NEW  YORK— TIDEWATER  DELIVERY  ,,  „„ 
Penna.  2X    3     90 
Virginia  No.  2    Ii  ■  ij 
Southern  No.  2    33. 95 
BIRMINGHAM  ,,  ,, 

No.  2  Foundry    25. 75 

PHILADELPHIA 
Eastern  Pennsylvania  No.  2    In  oe 
Virginia  No.  2    |0  §5 Basic    30.90 
Grey  Forge    30-90 
Bessemer   ■.    i  I .  oi 

CHICAGO  „  ,, 
No.  2  Foundry  local    i,ii 
No.  2  Foundry,  Southern    31.75 

PITTSBUUGH-  INCLUDING  FREIGHT  CHARGE  FROM  VALLEY 
No.  2  Foundry    28.    5 
Basic    27.15 
Bessemer    zv.jj 

STEEL  SHAPE? — The  following  base  prices  per  100  lb.  are  for  structural 

shapes  3  in.  by  ̂   'n.  and  larger,  and  plates  i  in.  and  heavier,  from  jobbers'  ware- 
bouses  at  the  citi(3  named: 

.   New  York   .     -—  Cleveland  —  - — -Chicago — ■ 
One        One                        One  One 

Current  Month    Year    Current     Year  Current      Year 
Ago        Ago                        Ago  Ago 

Structural  shapes      »3  47     $4.07     $4.20     $3.37     $4  20  $3  47       $4.20 
Soft  steel  bars        3.37       3  97       410       3.27       4  20  3.37         4.   0 
Soft  steel  bar  shapes..      3.37       3  97       410       3  27       4  20  3.37         4.10 
Soft  steel  bands        4.07       4.57        ...  •■    ■•        ■■■- 
Plates,  J  to  I  in.  thick    3  67       4.27       4  45       3  57      4  20  3.67         4.45 

*For  A-in.  plates  the  extra  is  30c.  per  100  15. 
Note — For  less  than  carload  lots  add  4;c.  per  100  lb. 

BAR   IRON — Prices  per  100  lb.  at  the  places  named  are  as  follows: Current         One  Year  Ago 

Pittsburgh,  milI,Eastern  shipment    $2. 35  *'  59 
Warehouse,  New  York    3 .  37                     4.  70 
Warehouse,  Cleveland    3 .  22                          ! 
Warehouse,  Chicago    3. 37                    4. 10 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per  pound  from 

Jobbers'  warehouse  at  the  cities  named: 
.   New  York         Cleveland   ^Chicago— 

5=1;  i.-+a  oSoo-oIO  tj-w  aao  t- 

iSSo  oa  OS<!   0>'<  0£  0>'<  O 
•No.  28black       4.35  5  50  5  62     6.45  5.27  6.385  5. 
*No.  26black       4.25  5  40  5  52     6  35  5.17  6.285  5 
■•Nos.  22  and  24  black..      4.20  5  35  5  47     6  30  5.12  6.235  5 
Nos.  1 8  and  20  black  .     4.15  5  30  5  42     6  25  5.07  6.185  5 
No.  1 6  blue  annealed...     3.75  4  77  4  77     5.65  4.67  5.585  4 
No.  14  blue  annealed,.     3.65  4  67  4  67     5.55  4.57  5.485  4. 
No.  10  blue  annealed  .      3.55  4  57  4  57     5  45  4.47  5  385  4 

*No.  28  galvanized       5.70  6  50  7  42     7  70  6.62  7.635  5. 
•No.  26  galvanized       5.40  6  20  7  12     7  40  6.32  7  335  6 
No.  24  galvanized        5.25  5  90  6  97     7.25  6  17  7  185  6. 

*  For  painted  corrugated  sheets  add  30c.  per  1 00  lb.  for  25  to  28  gage 
19to  24  gages;  for  galvanized  corrugated  sheets  add  15c..  all  gages. 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
requiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  the 
following  discounts  hold: 

Current  One  Year  Ago 
New  York    List  List  plus  10% 
Cleveland           5%  off  List  plus  10% 
Chicago           2%  off  List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

New  York     45%  40% 
Cleveland       35%  35% 
Chicago       35%  35% 

c v 
el  O 

Ut 

ox 6 

45 

6 

35 ifl 

25 

65 
55 

45 
70 

40 

25 :  25c 

for 

SWEDISH  (NORWAY)  IRON -The  average  price  per   100  lb.,  in  ton lots  is: 

Current  One  Year  .\go 
NewYork       $25  50-30  J15.00 
Cleveland    20  00  1 5  00 
Chicago      16  50  15  00 

In  coils  an  advance  of  50c.  usually  is  charged. 

Domestic  iron  (Swedish  analysis)' is  sellmg  at  15c.  per  lb. 

WELDING   MATERIAL    (SWEDISH)-P™e8  are  as  follows  in  cenU per  pound  f.o.b.  New  York,  in  1 00  lb.  lots  and  over; 
Welding  Wire 

I.  H.  A.  },  A.  A 
No.  8,  A  and  .No.  10 

No.'ii'  ..^;:'; A.  No.  Hand  A  ■  •  • 
No.  18   
No.  20   

25.  50  to  33.00 

Domestic  20c.  for  A,  1 5c.  for  {  to  A- 

Cast-iron  Welding  Rods 

Abyl2in.long      14  00 
1  by  19in.  long      12.00 
i  by  19  in.  long      10  00 
J  by  21  in.  long      10.00 

Special  Welding  Wire,  Coated 

i      33.00 
A      30.00 
A      38.00 

MISCELLANEOUS  STEEL— The  following  quotations  in  cents  per 
pound  are  from  warehouse  at  the  places  named: New  York 

Current 

Openhearth  spring  steel  (heavy)        7.  00 
Spring  stee!  (light) .         1 0.  00 
Coppered  bessemer  rods        8 .  00 
Hoop  steel        4.  07 
Cold-rolled  strip  steel        7.50 
Floor  plates        5.67 

Note — For  less  than  carload  lots  add  4  c.  per  10  J  lb. 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh:  basing 
card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.  M.  Byer's  Co.  for  iron,  both 
dated  Mar.  21,  1919. 

BUTT  VVELD 

Cleveland 

Chicago 

Current 
Current 8  00 

8  00 II   25 II   75 
8  00 7  07 
4  75 

4.07 

8  25 8   10 
6.00 5  92 

Inches 

,  and  j  . . . 

:  to  3. 

Steel Black 

501% 
54!% 
57J% 

Galvanized 

24% 
40% 
44% 

Inches 
Iron Black 

i  to  U      39J% 

2      50J% 
2S  to  6      53S  % 

LAP  WELD 

35%  2 
     321% 

41%  2Jto6      34S% 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

S.Jandf      46'%  29%  JtoM      39)% 
i      5U%,  39% 
i  to  IJ      555%  43% 

LAP  WELD.  EXTRA  STRONG  PLAIN  ENDS 

2          48'.%  37%  2      33i% 
2ito4      5U%  40%  2ito4     35!% 
4!to6      50!%  39%  4jto6     34!% 

Stock  discounts  in  cities  named  are  as  follows: 

Galvanized 

23!% 

18!% 21;% 

24!% 

20!% 

23!% 
22  J  % 

'—New  York—     ^-Cleveland—. 
Gal-  Gal- 

Black   vanized  Black   vanized 

Ho  3  in.  steel  butt  welded..    47%       31%     46!%      31    % 
3!  to  6  in.  steel  lap  welded.  .  .    42%       27%     42!  %      27!  % 

Malleable  fittings.    Class  B  and  C,  from  New  York  stock  sell  at  list  -f  12}%. 
Ciist  iron,  standard  sizes,  10%  off. 

^—  Chicago  — . 

Gal- 

Black      vanized 

57!%        44% 
53!%        41% 

METALS 

MISCELLANEOUS  METALS— Present  and  past  New  York  quotations 
in  cents  per  pound,  in  carload  lots: 

Cur-  One  One  Year 
rent  Month  Ago  Ago 

Copper,  electrolytic        15  25  13  37}  23.50 
Tin  in  5-ton  lots        72  50  72  50  95  00 
Lead         4  70  5.25  7  00 
Spelter         6  37J  6.S5  7.9« 

ST.  LOUIS 

Lead         4  95  5  00  6.W 
Spelter         5  02}  6  26  6  7$ 

.At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton  or 

more: '-   New  York   —     .—  Cleveland —         —  Chicago  — . 

^H        ̂   a  o  oojo  t-*i  cjdo  L*i  V  as  o 
0£       oS-<  O-o!  0£  OX  Vi.  OX 

Copper  sheets,  base..  22.50  22  50-31  50-33  23  50  35.00  26  00  31  50 
Copoer  wire  (carload lots)        23.00  23.00-28  32  00  23  00  34.00  22  00  3100 
Brasssheets        187523.75-28  30.75  23  00  30.00  21    50  30.00 
Brasspipe          28  00  34  00-37  36  50  30  00  4100  3100  40  00 
.'bolder  (half  and  half) 

(caselots)        46  5046  50-41  62  00  43  00  4125  39  00  55.00 

Copper  sheets  quoted  above  hot  rolled  15  oz.,  cold  rolled  14  oz.  and  heavier, 
add  Ic.:  polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under:  over 
20 in..  2c. 

BRASS  RODS — The  following  quotations  are  for  large  lots.  mill.  100  lb.  and 
over,  warehouse:  25%  to  be  added  to  mill  prices  for  extras;  50%  to  be  added  to 

warehouse  price  for  extras: Current  One  Year  .\gO 

Mill               $18  00  $25  25 
NewYork          19  50  25  25 
Cleveland               24.00  30.00 
Chicago         24.00  28.00 
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7/ow  the  Reed  Vise  is  Made 
By  J.  v.  Hun-trer- 

THE  old  bench
  vise  was 

essentially  two  heavy 
cast-iron  blocks  which 

were  ground,  filed  and  hand 

fitted  until  they  worked  to- 
gether in  a  more  or  less  satis- 
factory manner.  In  case  of 

breakage  neither  part  could  be 
replaced  because  standardiza- 

tion was  unheard  of.  The  care- 
ful machining  operations 

used    in    the    production    of    
the  vises  made  by  the  Reed 

Manufacturing  Co.,  Erie,  Penn.,  indicate  the  develop- 
ment of  their  manufacture  with  a  view  to  obtain- 

ing interchangeability  of  parts  and  at  the  same  time 
including  the  idea  that  the  better  a  piece  is  made  the 
better  care  it  will  receive  throughout  its  life. 
Upon  delivery  to  the  shop  from  the  foundry  the 

castings  are  placed  in  box  trucks,  Fig.  1,  to  reduce  the 
amount  of  handling.     The  shop  has  built  all  its  own 

The  machinist's  bench  vise  is  so  common 
an  implement  that  it  is  often  treated  with 
anything  but  respect,  and  it  must  be  sturdy 
enough  to  withstand  such  treatment  and 
at  the  same  time  be  capable  of  perfect 
work  under  the  hands  of  the  expert.  If 
careful  planning,  modern  machinery  and 

attractive  surroundings  are  of  use  in  im- 
proving a  product,  the  vise  described  and 

illustrated  should  be  successful. 

of  them,  but  enough  are  al- 
ways on  hand  so  that  the 

workman  after  putting  the 

parts  through  a  machine  oper- 
ation can  drop  them  immedi- 
ately into  a  waiting  empty 

truck  to  be  transported  to  the 
next  process. 

The  first  machine  operation 
on  a  vise  body  is  that  of 
broaching  the  hole  for  the  slid- 

      ing-arm,    for    which     a    La 
Pointe  broaching  machine  is 

used,  which  eliminates  all  of  the  old  hand  clipping  and 
filing  on  this  part  and  insures  a  true  bearing  surface 
at  every  point.  The  vise  body  is  laid  on  blocks  before 
the  head  of  the  broaching  machine,  Fig.  2,  and  finished 
in  a  single  operation. 

The  main  nut  for  the  vise-jaw  screw  which  fits  in  the 
base  of  the  body  is  located  in  a  close-fitting  dovetailed 
slot  milled  out  by  the  special  device  shown  in  Fig.  3. 

trucks  and  their  wheel  bearings  and  it  uses  hundreds     This  is  built  on  a  milling  machine  and  consists  of  a 

FIG.    1.      TRUCKS    USED   FOR   HANDLING   PARTS FIG.    2.       BROACHING    THE    VISE    BODY 
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FIG.   3.      DEVICE  FOR  MILLING  DOVETAIL  SLOT FIG.    4.      MILLING   SIDES   OF  THE    SLIDING-ARM 

large  square  arbor  A  which  fits  through  the  hole  in 
the  body  of  the  vise.  On  the  lower  face  of  this  arbor 
is  a  small  milling  cutter  driven  by  suitable  gearing 
from  the  spindle  of  the  milling  machine.  The  cutter 
is  advanced  into  the  work  by  the  feed  of  the  table 
until  it  reaches  a  point  where  the  finger  B  of  the  auto- 

matic tripping  device  falls  into  place  and  stops  the 
cut.  It  will  be  seen  that  the  square  arbor  A  is  supported 
by  a  heavy  arm  C  which  hangs  from  the  overhead  arm 
of  the  milling  machine.  This  arm  carries  all  of  the 
weight  of  the  arbor,  so  that  none  will  fall  on  the  spindle 
which  drives  the  milling  cutter. 

The  square  sides  of  the  arm  of  the  sliding-vise 
jaw  are  carefully  milled  to  finish  in  one  cut  on  a 
double-end  milling  machine,  Fig.  4,  fitted  with  cutters 
with  inserted  high-speed  steel  teeth.  The  two  sides 
of  the  arm  are  finished  first,  and  the  arm  is  then  moved 
to  a  second  machine  of  similar  character  where  the 
two  edges  are  milled. 

The  end  of  the  jaw  which  holds  the  head  of  the  clamp- 
ing screw  is  milled  with  a  triplex  cutter  to  finish  three 

surfaces  simultaneously.  For  this.  Fig.  5,  the  sliding 
jaw  is  mounted  in  a  fixture  on  a  milling-machine  table 
directly  in  line  with  the  spindle.  This  cut  cleans  out 
the  hole  for  the  screw  with  the  cutter  A  and  finishes 

the  inside  bearing  surface  B  by  means  of  an  end-mill 
cutter  which  is  not  visible.  The  large  outside  cutter  C 
finishes  the  edge  of  the  shield  which  protects  the  screw- 
head  bearing  from  chips  and  dirt. 

A  series  of  drilling  processes  on  the  base  of  the  main 
vise  body  are  conducted  on  a  gang-drilling  machine 
which  is  handled  by  a  single  operator  who  passes  the 
body  successively  through  the  three  operations.  In  the 
first  of  these  at  A,  Fig.  6,  the  body  is  held  on  a  wedge 
block  so  that  the  drill  may  enter  at  the  required  angle; 
for  the  second  the  body  is  slipped  on  a  square  mandrel 
B,  a  drill-jig  plate  with  aligning  lugs  serving  as  a 
guide  while  the  large  bolt  holes  are  drilled  in  the  base, 
and  the  third  it  is  held  on  a  square  mandrel  C  while  the 
third  spindle  of  the  gang  drill  performs  its  work. 

The  preceding  methods  will  practically  complete  the 
parts  of  the  plain  vise  for  assembly,  and  these  are  now 
fitted  together  before  the  subsequent  finishing  opera- 

tions of  milling  the  jaws,  the  first  of  which.  Fig.  7,  is 
performed  on  a  milling  machine  carrying  on  its  spindle 
the  two  inserted-tooth  cutters  A,  which  finish  the  ends 
of  the  jaws  to  length. 

Carbon  steel  is  used  for  the  inserts  of  these  milling 
cutters  because  the  jaws  of  these  vises  are  formed  of 
tool-steel  plates  which  are  cast  in  place.     These  plates 

FIG.    5.      COUNTERBORING   END   OF  JAW FIG.    6.      DRILLING  THE   BASE 
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FIG.    7.      MILLING   THE   JAW    ENDS FIG.   8.      MILLING   THE  JAW   FACES   AND  TOPS 

may  act  as  chills  on  this  portion  of  the  casting  and 
form  hard  spots.  The  result  is  rather  destructive  to 
milling  cutters  and  it  has  been  the  experience  of  the 
Reed  plant  that  it  is  better  economy  to  use  cheaper 
carbon-steel  inserts  and  run  at  a  slower  speed  than 
to  pay  for  the  replacement  of  high-speed  steel  inserts, 
which  would  be  broken  by  contact  with  these  hard  spots. 

The  inside  faces  of  the  jaws  are  finished  true  and 
parallel  by  the  milling  cutter  A,  Fig.  8,  and  at  the  same 
time  the  form  mills  B  and  C  finish  the  top  surface  of 
the  jaws  to  a  uniform  contour.  It  will  be  noticed  that 
the  blades  of  the  main  milling  cutter  A  are  arranged 
to  cut  alternately  on  the  left-  and  right-hand  jaws  and 
thus  they  are  still  useful  when  they  have  been  worn 
and  ground  shorter  than  the  thickness  of  the  body  of  the 
cutter. 

In  the  production  of  the  swivel-jaw,  swivel-base  vise 
the  milling-machine  fixture,  Fig.  9,  mounted  on  the 
rotating  table  is  used  for  machining  the  base  to  the 
correct  radius  to  fit  that  of  the  swivel  jaw.  The  swivel 
base  A  previously  broached  for  the  sliding-jaw  arm  is 
mounted  on  the  rectangular  mandrel  B.  The  first  point 
milled  C  is  cut  by  the  three  faces  D,  E  and  F  of  the 
milling  cutter.  On  the  completion  of  this  cut  the 
spindle  is  raised  and  the  table  is  moved  sufficiently  to 

bring  the  work  in  line  for  the  cut  shown.  When 
lowering  the  milling-cutter  spindle  to  the  correct  depth 
for  making  this  cut  it  is  gaged  for  position  by  means 

of  plugs  which  are  inserted  between  the  finished  sur- 
faces of  stop  lugs 

that  are  attached 

to  the  spindle  head 
and  to  the  frame 
of  the  machine  at 

the  point  G.  This 
arrangement 
is  further  detailed 
in  Fig.  10,  which 
shows  the  moving 

stop  lug  A  on  the 
spindle  head  and 
the  stationary  stop 

lug  B  which  is  at- tached to  the 

frame  of  the  mill- 
ing machine.  B  y 

the  insertion  o  f 
diffyrent  1  engths 

FIG.  10.    STOP  LUGS  AND  BLOCKS  P'Ugs  C  between FOB    HEIGHT   ADJUSTME.NT  these    twO    stopS    it 

FIG.  9.      MILLING  THE   SEAT   FOR   A    SWIVEL  JAW  FIG.    11.      FIXTURE   FOR  MILLING   BODY  OF   SWIVEL   JAW 
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FIG.    l:i.      CUTTING    THE    SCHKWS 

is  possible  to  bring  the  spindle  head  down  repeatedly  to 
any  predetermined  depth  of  cut.  This  arrangement 
is  used  both  on  the  spindle  head  and  on  the  movement 
of  the  table  when  positioning  it  for  making  the  two 
cuts. 

The  arrangement  for  holding  the  swivel  body  on  the 
square  mandrel  and  its  quick  removal  from  this  fixture 
is  shown  in  Fig.  11.  This  arbor,  which  is  swiveled  at 

the  end  A,  is  swung  out  from  the  locking  b'.ock  B  for 
placing  the  vise  body,  and  has  a  number  of  holes  C 
in  its  upper  face  in  which  plugs  may  be  inserted  for 
stops  for  different  styles  for  vise  bodies.  The  arbor 
is  swung  back  under  the  locking  block  B  and  clamped 
into  position  for  the  machining  by  swinging  the  eyebolt 
D  into  the  slot  E. 

Cutting  the  Threads 

The  operation  of  cutting  the  modified  square  thread 
on  the  screws  for  these  vises  is  performed  on  a  stand- 

ard bolt  cutter,  Fig.  12,  in  two  cuts,  a  rough  and  a 
finishing  cut  being  used  to  insure  the  completion  of  a 
satisfactory  thread. 

Mention  has  previously  been  made  of  the  slot  milled 
in  the  base  of  the  body  of  the  vise  for  receiving 
the  main  nut.  The  base  of  this  nut  is  also  milled 
to  limits  which  insure  interchangeability  in  a  special 
fixture.  Fig.  13,  which  holds  four  nuts  at  a  time. 
The  fixture,  as  shown,  has  two  nuts  in  position  at  the 
rear,  while  the  front  is  empty,  and  one  of  the  nuts 
is  shown  at  A.  A  combination  milling  cutter  B  js  used, 
which  faces  off  the  bottom  of  the  nut  with  the  large 
inserted  tooth  cutter,  while  the  solid  bevel  section  fin- 

ishes the  sloping  side.  There  are  two  sets  of  these 
cutters  to  cut  simultaneously  on  both  sides  of  the  hold- 

V'LG.    14.       M1L,L,INU    Pli-E    JAW.S 

ing  fixture.  After  the  nut  has  been  through  for  the 
first  cut  it  is  turned  over  and  placed  on  the  other 
side  of  the  fixture  for  the  second  cut.  It  will  be  ob- 

served that  a  round  mandrel  C  is  placed  through  the 
tapped  hole  in  the  nut  in  order  to  lino  it  up  with  the base. 

The  combination  vises  are  fitted  with  pipe-holding 
jaws  made  of  tool  steel.  These  pieces  are  sheared  from 
the  bar,  and  after  being  squared  up  they  are  put 
through  a  milling  operation,  Fig.  14,  for  making  the 
V-notch.  The  milling-machine  spindle  carries  two  cut- 

ters, the  first  for  roughing  out  the  V-notch,  the  other 
cutter  B  for  milling  the  serrations  in  the  blocks.  The 
results  are  shown  at  C.  A  plain  clamping  fixture  D 
is  used,  which  is  loaded  on  both  sides  so  that  as  last 
as  the  pieces  are  through  the  first  operation  they  tre 
transferred  for  finishing  by  the  second  jperation.  Ths 
same  fixture  is  used  for  both  the  long  and  short  javre, 
parallel  blocks  being  put  in  its  l:ase  for  raising  the 
short  blocks  the  required  height  to  meet  the  cutter. 

Typical  Metal  Fittings  at  Aeronautical 
Exhibition 

By  Arthur  H.  Morse* 

After  examining  the  sketches  of  "Typical  Metal 
Fittings"  on  page  712  of  the  American  Machinist  one 
is  tempted  to  exclaim  Sutor  we  supra  crepidam!  or  words 
to  that  effect,  for  the  artist  seems  to  have  misconceived 
the  structure  of  the  parts  which  he  has  tried  to  rep- 
resent. 

In  the  illustration  of  the  landing  gear  of  the  Thomas- 
Morse  scout  the  label  enlightens  us  as  to  the  presence 

of  a  "rubber  band."  This  however  could  not  possibly 
be  of  any  use  because  the  tube  or  axle  saddle  (through 
which  the  axle  fits  after  it  is  assembled)  appears  to 
intersect  the  bent  tube  which  connects  the  struts  and 
would  certainly  cut  it  in  two  unless  all  the  parts  were 
welded  into  one.  Moreover  the  slotted  bracket,  which 
is  intended  to  act  as  a  guide  to  the  axle  saddle  when 
making  a  landing,  is  shown  with  a  slot  very  much  less 
in  width  than  the  diameter  of  the  axle  saddle,  so  it 

could  serve  no  purpose  whatever. 
But  the  principal  error  is  in  showing  the  struts  with 

their  stream-line  sections  turned  in  opposite  directions, 
with  their  trailing  edges  toward  each  other.  The  sketch 
of  the  Thomas-Morse  strut  socket  is  also  incorrect 
and   misleading. 

FIG.    13.      FINISHING   BASES    OF   THE    UNITS 
•Department    of    Mechanical    Engineering.    University    of    Cin- cinnati. 
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CONSTRUCTION 

By 

Franklin  
:DeR.Furm£m 

,  ME. 
-  'Troressor  of  /feckanism 

and  Mccckine  Design-, 
Sl?;-sns  /nsHiuie  ofTechno/oy^ 

Copyright.  1919.  Franklin  DcR.  Furman. 

IV.    Various  Types  of  Cams 

The  current  installment  deals,  first,  with 
multi-step  cam^  in  such  a  way  that  the  greatest 
pressure  angle  on  the  entire  cam  and  the  maxi- 

mum pressure  angle  on  each  step  may  be  known 
in  advance;  second,  the  offset  cam-roller  follower, 
in  which  the  pressure  angle  is  largest  ivhen  the 
folloiver  is  at  rest  and  smallest  when  the  follower 

'  is  in  motion  on  one  of  its  strokes;  third,  the 
radial  cam,  with  offset  mushroom  follower,  in 
which  there  is  a  peculiaf  combination  of  sliding 
and  rolling  action,  a  special  path  of  action,  a 
minimum  size  for  the  mushroom  disk  and  a 
characteristic  pressure  angle. 

PROBLEM  5.  Required  a  double-step  r^idial  cam  in 
which  the  center  of  the  follower  roller  moves  in  a 
radial  line,  the  maximum  pressure  angle  to  be  30 

deg.  and  the  follower  to  move:  (a)  Up  4  units  in  h  revo- 
lution on  the  crank  curve;   (b)  at  rest  for  1  revolution: 

(c)  up  4  units  in  J  revolution  on  the  parabola  curve; 
(d)  down  2  units  in  J  revolution  on  the  elliptical  curve; 
(e)  at  rest  for  J  revolution;  (f)  down  6  units  in  i 
revolution  on  the  parabola  curve.  In  Problem  3  there 
were  only  two  motion  assignments,  (a)  and  (b),  in 
the  data,  and  they  were  the  same  except  for  direction. 
Consequently  only  one  computation  was  necessary. 
When  two  or  more  dissimilar  assignments  are  made  in 
the  data,  as  in  the  present  problem,  it  is  advisable  to 
make  a  computation  for  the  length  of  the  chart  diagram 
for  each   motion  specification  as   follows: 

(a)  4  X  2.72  X  8  =  87.04,  which  is  the  length 
of  chart  and  of  the  pitch  circle  circumference  =  13.86 
pitch  circle  radius. 

(c)  4  X  3.46  X  8  =  110.72,  which  is  the  length 
of  chart  and  pitch  circle  circumference  =  17.62  pitch 
circle  radius. 

(d)  2  X  3.95  X  8  =  63.20,  which  is  the  length 
of  chart  and  pitch  circle  circumference  =  10.06  pitch 
circle    radius. 

(f)  6   X   3.46   X   4  =  83.04,  which  is  the  length 

30» 40° 

50°. 

60° 

1.73 
1.19 

0  84 
0.58 

2.27 

1.92 1   77 1   73 

2.72 
1.87 

1   32 0.91 

3  46 
2.38 

1.68 

1.15 

3.95 

2.75 
1.95 

1.35 

of  chart  and  pitch  circle  circumference  =  13.22  pitch 
circle  radius. 

The  cam  factors,  2.72,  3.46  and  3.95  are  taken  from 
the  Table  of  Factors,  which  is  here  repeated  from 
Article  II. 

TABLE  OF  CAM  FACTORS 
Maximum  Pressure  Angle  and  Values  of  / 

Name  of  Base  Curve  20° Straight  line        2.  75 
iStraigiit-iine  combination  *        3.10 
Crank  curve        4.32 
Parabola        5  50 
Elliptical  curve  t        6.  25 

*  For  case  where  easing  off  radius  e<iuals  follower's  motion' 
t  For  case  where  ratio  of  horizontal  to  vertical  axes  of  ellipse  is  7  to  4. 

Inasmuch  as  there  is  a  different  length  of  chart  and 
a  different  pitch  line  for  each  item  in  the  data  one 
cannot  tell  which  pitch  line  to  take  without  some 
preliminary  construction  and  computation.  For  this 
purpose  a  chart  diagram  is  well  adapted  as  follows: 
Construct  a  rectangle.  Fig.  39,  with  a  height  AT  equal 
to  the  total  motion  of  the  follower  in  one  direction, 

8  units  in  this  case.  Make  the  length  AA'  of  rectangle 
any  convenient  value  entirely  independent  of  any  of  the 

PIG.  39. 
PROBLEM  5,  CAM-CHART  DIAGR.\M  FOR  DOUBLEV 

STEP   CAM 

values  computed  above  and  label  this  according  to  the 
longest  chart  length  as  computed  above.  Lay  off 
straight  lines  to  represent  the  component  parts  of  the 
base  curve  as  t-.ssigned  in  the  data  and  label  them 
as  shown  at  AC,  CB,  BH,  etc.  Draw  the  several  pitch 
lines  as  at  FD,  JI,  etc. 

For  general  procedure  consider  th°  pitch  line  which 
passes  through  the  point  calling  for  the  longest  chart 
length.  This  will  be  the  pitch  line  JI  passing  through 
G,  Fig.  39,  which  calls  for  a  chart  length  of  110.72 
and  a  pitch  radius  of  17.62.  If  G  is  to  be  at  a  radius 
of  17.62   in  the  cam,  E  will  be  at  a   radius  of   1762 
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   4  —  13.62.     But  from  computation    (a)    it  is  seen 

that  E  must -be  at  a  radius  of  13.86.  Therefore  if 

the  radius  of  cam  pitch  circle  is  retained  at  17.62,  the 

trial  pitch  line  JI  on  the  chart  diagram  will  have  to 

be  lowered  13.86  —  13.62  =  0.24,  giving  the  new  pitch 

line  UU'.    If  the  line  VV  now  becomes  the  pitch  circle 

41,  it  may  be  readily  determined  by  making  the  value 
of  r  =  (17.2  —  2.76)  =  14.86  in  the  formula,  r 

hf 

-  0.159  -~  and  solving  for  /, 

14.86 
0.159  X  6  X  4 

3.89. 

the  point  E  will  be  at  17.62.  —  3.76  =  13.86,  just  as 
called  for  in  computation  (a),  and  the  pressure  angle 
will  be  30  deg.  at  the  point  E  on  the  cam. 

The  other  critical  points  at  P  and  K  must  also  ba 
tested  with  respect  to  the  proposed  pitch  line  UV.  With 
this  pitch  line  the  point  P  will  be  2.76  inside  of  the 

pitch  circle,  or  at  a  radius  of  17.62  —  2.76  =  14.86. 
This  is  safe,  as  the  computed  radius  for  P  was  only 
13.22  according  to  item  (f).  The  point  K  is  also  safe, 
for  it  will  be  at  a  radius  of  17.62  ~\-  1.24  =  17.86, 
whereas  a  radius  of  only  10.06  is  required. 

The  cam  may  now  be  drawn  by  constructing  the  true 
cam  chart,  as  in  Fig.  40,  which  is  lettered  ths  same 
as  Fig.  39,  and  plotting  the  cam  from  it,  as  in  Fig. 

41.     The  pitch  line  UIJ'  of  Fig.  40  becomes  the  pitch 

FIG.  41. PROBLEM  5,  DOUBLE-STEP  CAM  CONSTRUCTED 
FROM  CAM  CHART 

circle,  having  a  radius  OJJ,  Fig.  41,  and  the  ordinates 
of  Fig.  40  become  the  radial  measuring  lines.  Fig.  41 ; 
or  the  cam  may  be  drawn  directly,  without  the  use  of 
a  cam  chart,  as  iniiicated  in  Fig.  42,  where  the  pitch 

circle  OU'  is  first  drawn  with  a  radius  of  17.62.  The 
assigned  angles  are  then  laid  down  and  the  several 

pitch  curves,  such  as  A'EC,  are  constructed  at  the  proper 
radial  distances  as  determined  in  Fig.  39  and  as  illus- 

trated for  one  case  at  EE^  (3.76)  in  Fig.  42. 
Determination  of  maximum  pressure  angle  for  each 

of  the  curves  making  up  a  multiple-step  cam — If  it 
is  desired  to  know  the  exact  pressure  angle  at  P,  Fig. 

Consulting  the  chart  of  cam  factors  in  Fig.  21,  Article 
II,  it  is  found  that  a  factor  of  3.89,  when  applied  to 
the  parabola  chart  curve,  shows  a  cam  pressure  angle 
of  about  27  deg.,  which  is  under  the  assigned  limit, 
and  therefore  need  not  be  further  considered.     In  a 

FIG, PROBLEM  5,   DOUBLE-STEP  CAM  CONSTRUCTED 
WITHOUT  USE  OF  CAM  CHART 

similar  manner  the  pressure  angles  at  G  and  K  on  the 
cam  may  be  computed,  the  former  being  slightly  under 
30  deg.  and  the  latter  less  than  20  deg. 

Cam  With  Offset  Roller  Follower 

Problem  6.  Required  a  single-step  radial  periphery 
cam  in  which  the  center  of  fhe  follower  roller  moves  forth 
and  back  in  a  straight  line  which  does  not  pass  through 

the  center  of  rotation  of  the  cam.  The  maximum  pres- 
sure angle  when  the  follower  is  at  the  bottom  of  its 

stroke  is  to  be  30  deg.,  and  the  follower  is  to  move: 
(a)  Up  3  units  in  90  deg.  on  the  parabola  curve;  (b) 
down  3  units  in  90  deg.  on  the  parabola  curve;  (c)  and 
to  remain  at  rest  for  180  deg. 

Problems  of  this  nature  are  totally  different,  both  in 

pressure-angle  action  and  in  methods  of  construction, 
from  the  preceding  ones.  As  may  be  noted  in  the  data 
it  is  required  that  the  pressure  angle,  when  the  follower 
is  at  rest  at  the  bottom  of  its  stroke,  shall  be  30  deg. 
It  will  appear  presently  that  the  pressure  angle,  when 
the  follower  is  in  motion,  may  be  zero  or  even  negative 
on  one  of  the  strokes  in  this  form  of  cam.  It  will  also 
be  shown  that  the  maximum  pressure  angle  during  the 

follower  motion  cannot  be  assigned  in  advance  and  ob- 
tained in  any  practical  manner.  From  the  above  it 

follows  that  the  offset  radial  cam  has  a  peculiar  ad- 
vantage in  keeping  considerable  side  pressure  off  the 

follower  guides  during  the  time  that  the  follower  is 
moving  in  one  direction,  although  at  the  bottom  of  the 
stroke  the  pressure  angle  may  have  any  desired  value, 

and  during  the  period  of  motion  in  the  opposite  direc- 
tion the  pressure  angle  will   reach   a  maximum  value 

I 
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much  larger  than  the  assigned  angle  at  the  bottom 
of  the  stroke. 

The  method  of  construction  for  the  offset  roller  cam 
is  illustrated  in  Fig.  43.  Simply  as  a  guide  the  diameter 

of  the  pitch  circle  UF'ST  may  be  computed  as  before 

by  the  formula  d=:  114.6  -/.     It  will  be  found  to  be 
13.22  units  as  shown  at  TY.  An  angle  equal  to  the 

assigned  pressure  angle  is  then  laid  off  at  UOU',  UO 
being  pai'allel  to  the  direction  of  motion  of  th2  follower. 
Draw  a  line  DW  parallel  to  UO  and  so  located  that  it 
has  an  intercept  DA  between  the  pitch  circle  and  the 

inclined  line  OU',  equal  to  one-half  of  the  follower  mo- 
tion. This  may  be  done  as  follows:  Lay  off  OZ  equal  to 

one-half  the  travel  of  the  follower.  With  Z  &&  &  center 

and  OU  as  a  radius  draw  a  short  arc  intersecting  OU'  at 
A.  Draw  a  vertical  line  through  A.  The  point  A  will  then 
be  the  lowest  point  of  the  stroke,  D  will  be  the  center 

of  the  stroke,  and  WO  the  radius  of  the  "construction 
circle."  The  distance  AF  is  equal  to  the  assigned  3 
units  of  motion,  and  the  divisions  1,  i,  9  .  .  .  are 
made  according  to  the  requirements  of  the  paraboia 
curve.  The  assigned  90  deg.  is  laid  off  on  the  construc- 

tion circle  at  WF  and  divided  into  a  number  of  equal 
arcs  at  H,  I,  J  .  .  .  corresponding  to  the  number 
of  divisions  at  AV,  eight  being  used  in  the  present  ex- 

FIG.   43.     PROBLEM  6.  CAM  WITH  OFFSET  ROLLER 
FOLLOWER 

ample.  Tangents  to  the  construction  circle,  such  as 
HH„  11^,  JJ^  .  .  .  are  then  drawn  at  H,  I,  J 
.  .  .  and  the  distances  Wl,  W4,  W9  .  .  .  laid 
off  on  these  tangents,  thus  giving  the  points  HJ,J._ 

.  .  .  on  the  pitch  surface  of  the  cam.  Or  these  lat- 
ter points  may  be  obtained  by  swinging  arcs  through 

1,  4,  9  .  .  .  about  0  as  a  center  until  they  meet 
the  respective  tangents  at  if,,  /„  /,.... 

An  examination  of  the  pressure  angles  for  a  cam 
with  an  offset  follower  shows  that  during  the  up  stroke 

the  pressure  angles  are  very  small,  being,  in  fact,  nega- 
tive from  /,  to  K„  Fig.  43,  and,  when  measured,  the 

average  pressure  angle  for  the  working  or  up  stroke  is 
between  6  and  7  deg.  in  this  problem  although  on  the 

down  or  return  stroke  it  reaches  an  average  of  between 

37  and  38  deg.  and  a  maximum  of  46  deg.  near  Q'. 
In  this  class  of  problem  the  computation  for  diameter 
of  pitch  circle  serves  merely  as  a  guide  in  determining 
a  size  that  will  give  a  small  cam  and  a  small  average 
pressure  angle  on  the  working  stroke.  If  the  diameter 
of  the  pitch  circle  is  arbitrarily  taken  either  larger  or 
smaller  than  the  value,  as  above  computed,  or  if  other 
base  curves  are  used,  the  negative  pressure  angles  at  /„ 

£■„  and  K,  may  disappear  entirely,  which  would  be  an 
advantage  where  it  is  desired  to  have  pressure  on  the 
follower  guides  on  one  side  only. 

It  has  doubtless  been  observed  that  there  is  a  decided 
lack  of  symmetry  in  this  form  of  cam  even  though  the 
data  are  similar  for  both  strokes  of  the  follower.  This 
is  illustrated  in  Fig.  43,  where  the  portion  AC  of  the 
pitch  surface  for  the  outstroke  is  quite  different  from 
the  portion  CM.  It  is  also  characteristic  of  this 
form  of  cam  that  the  pitch  and  working  curves  each 
embrace  either  a  smaller  or  a  larger  angle  than  the  as- 

signed angle  for  a  given  stroke  of  the  follower,  as  shown 
by  the  angle  AOC  being  less,  and  the  angle  COM  being 
greater,  than  the  assigned  90  deg.  This  of  course  is  due 
to  the  fact  that  when  C  has  traveled  90  deg.  to  V  the  line 
OC  will  have  passed  the  original  zero  line  OA  of  the 
pitch  curve  and  will  be  in  the  position  OV.  Therefore 
the  cam  angle  for  one  stroke  of  the  follower  will  be  less 
than  the  assigned  angle  by  the  amount  of  the  angle 
included  by  VOA ;  for  the  other  stroke  it  will  be  greater 
than  the  assigned  angle  by  the  same  amount. 

Radial  Cam  With  Offset  Mushroom  Follower  Disk 

Problem  7.  Required  a  radial  periphery  cam  to  operate 
an  offset  follower  which  has  a  flat  circular  disk  surface 
instead  of  a  roller.  The  follower  to  move:  (a)  up  3 
units  in  90  deg.  on  the  parabola  base;  (b)  down  3  units 
in  90  deg.  on  the  parabola  base;  (c)  at  rest  for  180  deg. 
Followers  of  this  type  may  be  offset  without  any  change 
in  the  general  method  of  construction.  In  this  problem 
the  follower  will  be  offset  as  shown  in  the  side  and 

top  views  in  Fig.  44,  where  the  center  line  N"Y" 
of  the  follower  spindle  is  set  the  distance  P"0"  in  front 
of  the  center  of  the  cam  plate.  In  this  case  there  will 
be  a  part  sliding  and  part  rolling  of  the  cam  on  the 
follower  and  the  follower  will  turn  about  its  own  axis 

N"Y"  as  it  is  being  raised  and  lowered.  When  the 

follower  is  not  offset,  i.e.,  when  the  center  line  0"N" 
is  placed  in  line  with  M"P",  the  action  will  be  all  slid- 

ing and  there  will  be  no  turning  of  the  follower  spindle 
on  its  axis.  In  this  case  there  will  be  localized  wear  on 
the  follower,  while  in  the  former  case  the  wear  will  be 
more  widely  distributed  over  the  follower  surface.  In 
both  cases  the  construction  is  the  same  and  is  explained 
in  the  following  paragraph. 

In  cam  followers  having  flat  surfaces  perpendicular 

to  the  line  of  action  the  line  of  pressure  is  M"Q"  and 
is  parallel  to  the  line  of  action  of  the  follower  instead 
of  being  inclined  to  it  as  in  the  case  of  cams  having  roller 
followers.  Because  of  this  characteristic  action  the  or- 

dinary pressure-angle  factors  do  not  apply  in  cams  of 
this  class  in  computing  or  obtaining  the  diameter  of 

the  pitch  circle  DFST,  and  this  circle  may  be  as- 
sumed. Ill  some  cases  a  fair  guide  for  the  size  of  this 

circle  may  be  obtained  by  using  the  regular  formula 

dr=:  114.6    y  for  diameter  of  pitch  circle,  assuming  the 
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30  deg.  pressure-angle  factor.  Solving,  r  is  found  to 
equal  6.61,  and  is  laid  off  at  O  D.  The  assigned  three 
units  of  motion  are  then  laid  off,  one-half  on  each  side  of 
D,  as  at  A  and  V.  The  assigned  90  deg.  are  next  laid 
off  at  AOF  and  divided  into  the  desired  number  of 

con.struction  parts,  four  being  used  in  this  case,  as  at 

OD,,  OD^.  .  .  .  The  distance  AV  is  also  divided 
into  four  parts,  AH  and  VK  being  each  equal  to  1  unit 
and  HD  and  KD  equal  to  3  units.  Only  four  divisions 
are  taken  in  this  case  to  avoid  confusion  of  lines  in 
the  illustration,  but  in  student  problems  6  or  8  points 
should  be  taken,  and  in  practical  vi^ork  12  to  24  divisions 
should  be  used.  The  first  division  point  H  is  now  re- 

volved to  meet  the  first  radial  division  line  OD^,  thus 

giving  the  point  H„  where  a  line  H,E  is  drawn  perpen- 
dicular to  Hf).  This  line  H^E  represents  the  bottom 

of  the  follower  disk  AC  with  reference  to  the  cam 
when  the  cam  has  turned  through  the  angle  AOH,. 
The  points  D^  and  X,  are  obtained  in  the  same  manner 
as  was  H,  and  corresponding  perpendiculars  are  drawn, 
as  at  DJD,  and  K,K,.  As  smooth  a  curve  as  possible 
is  now  drawn  tangent  to  these  perpendiculars  and  the 
points  of  tangency  marked  as  at  H^,  D,  and  K^.  This 
smooth  curve  AG  is  the  working  surface  of  the  cam. 

The  size  of  the  follower  must  also  be  determined. 
The  most  satisfactory  way  of  doing  this  is  to  find  the 
locus,  or  path,  of  the  line  of  contact  between  the  pe- 

riphery of  the  cam  and  the  follower  disk. .  This  is  ob- 
tained by  considering  that  when  H^  is  at  H  the  point  of 

tangency  H,  is  at  H,,  the  length  HH,  being  equal  to 
H,H.^.  Likewise  when  D,  is  at  D,  D,  is  at  D„  and  the 
same  for  the  other  points  of  tangency.  The  dash-line 
curve  through  the  points  AHMJi,  ...  is  the 
locus  of  contact  between  the  cam  and  the  follower. 
The  point  L  is  the  extreme  point  of  this  curve,  and  if 
the  follower  were  not  offset,  the  length  of  an  ordinary 
toe  or  flat  extension  of  the  follower  would  have  to  be 

at  least  equal  to  N'X'.  If  the  follower  is  offset,  say 
by  the  amount  N'M'  (=  N"M"),  the  radius  of  the 
disk  will  have  to  be  at  least  equal  to  N'  L',  and  the  ex- 

treme line  of  contact  will  be  L'J'.  The  other  extreme 
line  of  contact  will  be  a  similar  line  through  L'",  and  the 
area  of  the  flat  disk  which  will  be  subject  to  wear  will 
be  the  annular  surface  between  the  periphery  and  the 

dash-line  circle  whose  radius  is  N'A'.  As  to  the  wear 
on  the  cam  itself  there  would  be  pure  sliding  of  the 
curved  surface  AG  on  the  flat  surface  AX  if  the  fol- 

lower were  not  offset.  With  an  offset  follower  there 

is  an  effective  turning  radius  equal  to  the  offset  iV'iJf' 
tending  to  rotate  the  follower  about  its  axis  N"Y", 
and  this  changes  the  action  of  the  cam  on  the  follower 
entirely  by  causing  part  rolling  and  part  sliding. 

The  presure  angle  in  this  form  of  cam  must  be  con- 
sidered differently  from  cams  which  operate  against 

rollers.  In  roller-follower  cams  it  is  the  angle  between 
the  normal  to  the  cam  pitch  surface  and  the  line  of 
action  of  the  follower  that  determines  the  side  pressure 
on  the  bearings,  whereas  in  flat  surface  followers  it  is 
the  distance  that  the  line  of  contact  is  away  from  the 
line  of  action  that  determines  it.  This  distance  varies 
constantly,  and  in  the  illustration  in  Fig.  44  the  limits 
of  variation  are  WN'  and  Q'N'.  These  are  in  reality 
lever  arms  on  which  the  pressure  acts  to  produce  a  turn- 

ing moment,  which  must  be  resisted  by  the  follower 
guides.     Since  there  can  be  no  pure  rolling  action  be- 

tween the  cam  and  the  follower  in  constructions  of  this 
type  there  is  nothing  to  be  gained  in  this  particular  by 
a  large  offset.  On  the  contrary,  there  is  much  to  be 
lost  due  to  the  large  bending  moment  that  would  be  set 
up  in  the  follower  rod.  A  fair  guide  as  to  the  offset 
would  be  to  keep  the  angle  formed  by  the  center  line 

Y"0"  of  the  follower  motion  and  the  line  Y"M"  of 
Y"Q"  joining  the  center  of  the  bearing  with  the  mid- 

point of  the  line  of  contact  to  within  say  30  deg.  or 
any  other  maximum  value  that  circumstance  might  war- 

rant. The  angle  here  defined  might  be  termed  the 
pressure  angle  in  this  type  of  cam.  The  minimum 
pressure  angle  N"Y"M"  is  seen  in  its. true  size.  The 
pressure  angle  at  the  top  of  the  stroke  is  shown  at 
U"Y"Q". 

Limited  use  of  cams  with  flat  surface  followers — Cams 
with  followers   of  this  type  are  not  well  adapted  in 

FIG.    44. PROBLEM    7.   CAM   WITH   FLAT   SURFACE 
FOLLOWER— MUSHROOM    CAM 

general  for  cases  in  which  the  follower  must  have  speci- 
fied velocities  during  its  stroke.  If  the  follower  is 

required  only  to  move  from  one  end  of  its  stroke  to 
the  other  in  a  given  period  of  time,  independently  of 
all  intermediate  velocities,  this  form  of  construction 
may  be  readily  applied.  The  principal  difficulties  to 
be  met  in  the  building  of  these  cams  when  the  inter- 

mediate velocities  are  specified,  are,  first,  the  large  time 
angles  necessary  for  a  desired  follower  motion,  or, 
second,  a  comparatively  large  cam.  The  cause  of  these 
difficulties  may  be  pointed  out  in  Fig.  44,  where  it  may 
be  seen  that  the  construction  point  K,  might  have  been 
so  much  further  out  radially  that  the  perpendicular 
line  KJi,  would  have  passed  to  the  left  of  R  and  it 
would  have  been  impossible  to  draw  the  smooth  cam 
curve  AG  tangent  successively  to  all  the  perpendiculars. 
The  limiting  practical  case  appears  when  any  three 
successive  construction  lines  meet  in  a  point,  in  which 
event  the  cam  will  have  a  sharp  edge  and  be  subject  to 
excessive  wear  at  that  point.  This  subject  is  further 
considered  in  a  later  article. 

If  one  is  not  limited  in  the  time,  or  angle,  in  which 
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the  follower  must  do  its  work,  or  if  not  limited  in  the 
size  of  the  cam,  this  form  of  construction  may  be  used 
for  any  set  of  velocity  values  so  long  as  they  produce 
a  working  surface  which  always  curves  outward  or 
which  has  an  edge  which  points  outward. 

Controlling  a  Shop  System 
By  W.  T.  Edwards 

On  pag^  34  is  an  article  by  John  H.  Van  Deventer, 

■which    deserves    to    be    studied    carefully    by    all    shop 
owners  and  managers,  for  it  deals  with  conditions  that 
they  have  no  adequate  knowledge  of. 

Even  Mr.  Van  Deventer  writes  as  one  having  no  inner 
knowledge  of  what  an  elaborate  and  entirely  uncon- 

trolled system  may  become ;  for  he  suggests  as  a  remedy 
that  workmen  be  paid  for  telling  about  the  bad  points 
in  the  system.  In  this  he  ignores  the  fact  that  not 
only  are  workmen  not  encouraged  to  report  the  faults 
in  a  system  or  suggest  improvements,  but  are  actually 
punished  for  doing  so. 

Of  course  punishment  for  this  reason  is  not  provided 
for  in  the  written  or  above-board  side  of  the  system, 
but  is  inflicted  by  the  systematizers ;  probably  in  un- 

conscious obedience  to  the  instinct  for  self-preservation 
that  all  must  feel  and  follow  if  left  free  to  do  so.  The 
punishment  varies  from  discriminations  against  the 
offenders  and  preferences  given  to  fellow  workmen  who 

are  more  "discreet,"  up  to  being  discharged  and 
secretly  discountenanced  to  other  firms  in  the  same  line 
of  work.  The  precise  cause  for  dismissal  would  not 
read  well  on  the  records  but  other  reasons  may 
easily  be  given ;  for  all  workmen  (like  shop  owners  and 
managers)  have  many  faults,  and  by  dint  of  recording 
these  and  none  of  the  good  qualities,  a  bad  case  may  be 
made  against  anyone. 

If  the  offender  has  influence  with  the  firm  or  has 
no  faults  worth  mentioning,  it  is  quite  easy  to  make 

an  "improvement"  whereby  his  work  is  done  in  another 
department,  or  by  another  process  and  a  much  less  im- 

portant position  offered  him.  More  commonly  his  job 
is  split  into  several  small  jobs  that  may  each  be  done 
by  a  man  receiving  a  smaller  wage  than  himself  though 
their  aggregate  wage  is  much  larger.  If  any  of  the 

above  plans  are  impracticable  he  may  be  "promoted"  to 
a  job  that  he  is  utterly  unfitted  for,  where  he  is  likely 
to  give  indisputable  proof  that  the  firm  would  be  better 
off  without  him.  Precisely  when  he  is  discharged,  or 
leaves  of  his  own  accord,  is  then  only  a  matter  of  time. 

So  the  system  not  only  gets  rid  of  a  thorn  in  its 
side  but  it  also  receives  commendation  for  the  infallible 

way  in  which  it  picks  out  an  "inefficient"  man.  The 
system  must  win  whether  it  works  for  or  against  a  firm, 
not  because  of  some  mysterious  power  in  a  system  but 
because  its  perfection  is  taken  for  granted  by  those 
who  should  be  its  judges,  but  who  really  are  its  ad- 

vocates. Any  one  person  or  institution  that  is  sincerely 
trusted  will  also  be  right  in  all  they  do;  for  the  shop 

owners'  and  managers'  mental  attitude  is  usually  that 
of  the  little  girl  who  said:  "What  my  mother  says  is 
80,  whether  it  is  so  or  not." 

Should  the  culprit's  offense  be  so  slight  that  it  is 
punished  only  by  the  disapproval  of  the  persons  who 
comprise  a  shop  system  it  is  quite  sufficient  to  teach 

him  that  the  "loyalty"  so  loudly  preached  to  him  means 
loyalty  to  the  system  and  not  to  the  firm  when  the 
interests  of  the  two  are  not  identical.  So  he  either 
■conforms  to  the  system  and  silences  his  conscience,  or 

he  obtains  employment  elsewhere  and  again  elsewhere, 
in  the  hope  of  finding  a  firm  that  will  not  punish  him 
for  working  in  their  interest  but  will  allow  him  to 
earn  his  wages  without  searing  his  conscience.  What 
his  thoughts  are  when  he  reads  the  advice  of  experts 
on  how  to  reduce  the  labor  turnover  may  be  imagined. 
Now  the  prevention  of  this  enormous  loss  is  not 

in  merely  offering  rewards  for  reporting  defects  in 

a  system;  for  the  system  will  "get"  those  who  do  so, 
unless  provision  is  made  to  prevent  it.  It  could  be 
accomplished  by  a  plan  that  has  been  tried  in  Europe 
and  approved  by  workmen  and  foremen.  The  plan  is 
to  post  a  notice  in  the  shop  instructing  the  workmen 
to  carry  all  complaints  and  ideas  for  improvements  to 
the  foreman  immediately  above  him,  as  is  usual  at 
present  in  this  country.  But  should  he  fail  to  obtain 
satisfaction  the  notice  directs  him  to  whom  to  go  next, 
giving  him  the  right  to  appeal  until  he  reaches  the 
highest  authority;  always  providing  that  he  has  previ- 

ously appealed  to  all  those  of  lesser  authority  mentioned. 
This  will  not  throw  much  extra  work  on  those  higher 
up,  for  the  minor  officials  (causes  of  almost  all  labor 
troubles)  knowing  that  their  decision  is  subject  to 
revision  will  take  care  to  decide  fairly  and  wisely  and 
this  will  nip  almost  all  trouble  in  the  bud.  Should  a 
case  reach  the  highest  authority  (who  should  be  one 
who  is  financially  interested  in  the  firm's  success) 
through  sheer  persistency  of  the  workman,  an  example 
could  be  made  of  him  that  will  teach  others  to  have 
a  case  that  can  be  proven  before  they  make  complaint. 
If  a  brief  summary  is  posted  of  the  facts  regarding  the 
cases  decided  against  the  workmen,  they  would  have  a 
helpful  effect  and  aid  materially  in  preventing  charges 
of  unfairness. 

Chart  for  Finding  Volume  of  Metal 
Removed  or  Area  Machined  in 

Turning  or  Grinding* 
By  R.  Poliakofp 

Assistant  Professor  of  Mechanical  Technology,  Technical  Institute Moscow,   Russia. 

In  the  description  of  the  chart  for  finding  the 
volume  of  metal  removed  or  area  machined  which  fol- 

lows, reference  is  made  to  machining  operations  only. 
It  should  be  noted  that  all  that  is  said  refers  to  grind- 

ing operations  as  well. 
The  divisions  on  the  left  side  of  the  column  above 

the  division  marked  1  represent  the  speed  in  feet 
per  minute  and  also  the  inverted  feed  in  inches  per 
revolution.  For  instance,  the  division  marked  100 
represents  a  speed  of  100  ft.  per  minute  or  a  feed 

of  -do  in.  The  divisions  on  the  left  side  of  the  column 
below  1  represent  depth  of  cut  in  inches.  The  divisions 
on  the  right  side  of  the  column  represent  either  volume 
of  metal  removed  in  cubic  inches  per  minute  or  area 
machined  in  square  inches  per  minute. 

How  TO  Use  the  Chart 

a.  To  find  volume  of  metal  removed,  take  (with 
calipers)  the  distance  between  the  depth  of  cut  in 
inches,  as  shown  on  the  left  side  of  the  column  below 
1  and  the  inverted  feed  shown  on  the  same  side  of 
the  column  above  1.  Set  off  this  distance  above  the 
division  1  on  the  left  column. 

Let  division  x  represent  this  set-off  distance.  Select 
on  the  left  side  of  the  column  the  number  correspond- 

•CopyrlKht  by  R.   Poliakoff,    1919. 
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ing  to  the  speed  expressed  in  feet 

per  minute.  Take  the  distance  be- 
tween this  number  and  the  division 

X  and  set  it  off  from  1  upward,  if 

the  number  representing  the  speed 

is  above  x,  and  dovwiward  if  it  is 
below  X.  The  number  on  the  right 

column  opposite  the  end  of  the  set- 
off distance  will  represent  the  volume 

of  metal  removed  expressed  in  cubic 
inches  per  minute. 

b.  To  find  the  area  machined,  the 
speed  in  feet  per  minute  is  to  be 
read  on  the  left  column  from  1 

upward,  the  feed  in  inches  on  the 
same  column  from  1  downward. 
In  order  to  find  the  area  machined 
in  square  inches  per  minute  proceed 
as  follows :  From  the  number  repre- 

senting the  speed  in  feet  per  minute 
on  the  left  column  set  off  the  dis- 

tance corresponding  to  the  feed  in 
inches  taken,  from  1  downward.  The 
number  on  the  right  column  corre- 

sponding to  the  end  of  this  set  off 
distance  will  represent  the  area. 

Example  1.— Speed  V  =  100  ft. 
per  minute;  depth  of  cut  =:  i  in.  = 
0.25  in.,  feed  =  -s^r  in. ;  to  find  volume 
removed. 

Take  distance  between  division  21 

(inverted  feed)  above  1  and  di- 
vision 0.25  in.  (depth  of  cut)  below 

1  on  the  left  column  and  set  it  off 
from  1  upward.  Take  the  distance 
between  the  point  obtained  and  the 
number  100  (speed)  on  the  left  col- 

umn and  set  it  off  from  the  division 
1  of  the  left  column  upward;  the 
end  of  the  distance  so  set  off  coin- 

cides with  14.3  on  the  right  column, 
which  is  the  number  of  cubic  inches 
removed  per  minute. 

Example  2.-7  =  40  ft.,  depth  of 
cut  ̂ =  fV  i"-  =  0.31  in.,  feed  = 
<h  in.;  to  find  volume  removed.  In 
this  case  the  end  point  of  the  dis- 

tance between  0.31  in.  (below  1) 
and  25  (inverted  feed  above  1)  set 
off  from  1  upward  will  fall  above 
division  40;  therefore  the  distance 
between  40  and  this  point  has  to  be 
set  off  from  1  on  the  left  column 
downward.  The  number  on  the  right 
column  opposite  the  point  so  received 
will  be  6. 

Example  3.-7  =  4000  ft.,  depth 
^  0.01  in.,  feed  =  ,1^  in.;  to  find 
volume  removed.  In  this  case  the 
distance  between  0.01  (below  1,  left 
column)  and  12  (inverted  feed,  above 
i)  is  smaller  than  the  distance  be- 

tween 1  (left  column)  and  4000 
(speed  number)  and  the  distance  be- 

tween 4000  and  the  sum  of  12  and 
0.01  set  off  above  1  has  to  be  set  off 
from  1  upward  and  will  give  the 
number    40    on    the    right    column. 
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Example  4. — V  =  120  ft,  feed  =  ̂   in.  —  0.033  in. ; 
to  find  area  machined.  Take  number  120  on  the  left 
column;  set  off  from  it  downward  the  distance  between 
1  (left  column)  and  division  0.033  (left  column  be- 

low 1.  One  will  read  on  the  right  column  48,  which 
is  the  number  of  square  inches  of  area  machined  per minute. 

Example  5. — V  =  30  ft.,  feed  —  A  in.  =  0.02  in.; 
to  find  area  machined.  Take  number  30  on  the  left 
column ;  set  off  from  it  downward  the  distance  between 
1  (left  column)  and  division  0.02  (left  column  below 
1).  One  will  read  on  the  right  column  7.2,  which 
is  the  number  of  square  inches  of  area  machined  per 
minute. 

Example  6.— F  =  4800  ft.,  feed  =  J  in.  =  0.25  in. ; 
to  find  area  machined.  A  similar  procedure  gives 
14,400  sq.in.  per  minute  as  the  area  machined. 

It  will  be  noticed  that  a  short  piece  of  the  chart  with 
divisions  marked  from  1  to  0.05  in.  =  ̂   in.  is  shown 
a  little  to  the  left  of  the  main  chart.  This  is  really 
the  part  of  the  main  chart  corresponding  to  feeds  from 

1  to  -,\  in.,  which  feeds  are  shown  on  the  left  column 
of  the  main  chart  by  inverted  numbers.  But  in  order 
to  be  able  to  read  feeds  dovra  to  A  in.  (such  as  0.95 
in.,  0.90  in.  .  .  .  0.065  in.,  0.06  in.,  0.055  in.) 
more  accurately,  this  part  of  the  left  column  of  the 
main  chart  has  been  brought  out  separately. 

Measuring  Acme  Threads  Without 

Special  Wires 
By  Herbert  H.  Miller 

Lately  I  have  come  in  contact  with  a  good  many  men 
who  seem  to  have  trouble  in  measuring  Acme  threads 
on  account  of  not  being  able  to  get  certain  size  wire 
called  for  in  the  books.    The  only  formula  they  can  find 

FOBMULA  FOR  MEASURING  ACME  THREADS 

is  the  one  which  figures  a  wire  that  would  extend  0.01 
in.  over  the  top  of  the  screw  and  come  flush  with  the  top 
of  the  tap.  This  prompted  me  to  make  the  formula  here 
shown  which  is  of  value  especially  in  female  gage  work, 
since  you  cannot  get  balls  of  special  size  very  easily. 

Example  for  8  pitch: 
B 

0.25038 
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25038 
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Industrial  Democracy' By  Dr.  CHARLES  A.  EATON 

According  to  Doctor  E-aton,  democracy  is  not  a 
set  form;  it  is  an  underlying  principle.  If  it  is  a 
good  principle  upon  ivhich  to  base  our  political 
government,  it  is  a  good  principle  upon  whi^h  to 
order  our  entire  lives.  Democracy  as  a  principle 
of  government  is  considered  the  best  that  has 
been  so  far  conceived;  then  why  not  extend  this 

principle  as  a  foundation  for  our  social  and  in- 
dustrial institutions  ? 

IN  THESE  dark  and  difficult  days  when  the  whole  world, 
spent  with  the  exhaustion  of  unbelievable  struggle,  is 
groping  blindly  after  peace,  there  seems  to  be  practical 

unanimity  upon  one  fundamental  fact.  Democracy  is  to  be 
the  organizing  principle  upon  which  and  by  means  of  which 
the  new  age  is  to  be  builded. 

Since  men  began  to  live  together  in  ordered  societies,  they 
have  been  haunted  by  this  ideal.  But  never  before  has  the 
world  consciously  accepted  democracy  as  the  only  possible 
scheme  of  life. 

The  modern  Athenian  is  today  being  forced  to  make  practi- 
cal application  of  principles  which  Aristotle  set  forth  as 

theories  in  his  politics  millenniums  ago.  The  myriad  peoples 
of  the  dreamy  East  are  as  eager  as  the  most  practical  of 
Occidentals  in  their  quest  for  full  and  free  democracy. 
Even  Germany,  with  awkward  reluctance,  is  changing  the 
medieval  armor  of  her  beloved  autocracy  for  a  brand  new 
suit  of  Anglo-Saxon  working  clothes. 

Government  of  the  people,  by  the  people,  for  the  people 
has  long  been  the  possession  and  pride  of  English-speaking 
races.  Problems  of  political  democracy  have  constituted  the 
staple  of  our  history.  Under  our  system,  developed  for  the 
most  part  by  orderly  evolution,  government  exists  by  con- 

sent of  the  governed.  We  have  developed  a  government  of 
laws  rather  than  of  men.  Representation  in  its  law-making 
body  is  the  divine  right  of  our  citizenship.  Public  opinion 
created  and  informed  by  free  discussion  is  the  last  court 
of  appeal.  The  majority  rules.  The  minority  is  protected 
in  its  rights  by  law  impartially  administered  through  the 
courts,  which  are  simply  a  projection  of  the  public  con- 

science and  intelligence.  By  peaceful  agitation  and  educa- 
tion, the  minority  is  always  free  to  swing  public  opinion 

to  its  view,  and  thus  raise  itself  to  political  power. 

Democracy  Not  Only  a  Political  Ideal 

Before  the  war,  we  in  America  thought  of  democracy  as  a 
political  ideal.  We  were  interested  in  political  rights  and 
liberties  and  duties  and  dangers.  We  had  lost  sight  of  the 
very  simple  but  important  fact  that  a  great  primary  princi- 

ple always  tends  to  assert  its  authority  over  the  whole  of 
life.  All  life  is  one.  A  man  cannot  keep  his  religion  and 
his  politics  and  his  work  separated  from  each  other  in 
water-tight  compartments  of  his  nature.  He  cannot  be  a 
democrat  in  politics  and  an  autocrat  in  business.  It  is  im- 

possible to  build  one  building  upon  two  foundations.  Lin- 
coln was  right  when  he  argued  that  the  nation  could  not 

exist  permanently  half  slave  and  half  free.  If  slavery 
were  right  as  an  organizing  principle  of  society,  then  free- 

dom would  ultimately  be  swallowed  up.  If  freedom  were 
the  true  and  right  principle,  then  slavery  was  doomed. 

Science  has  taught  us  that  the  world  is  governed  by  one 
universal  law;  that  all  progress  is  measured  by  one  uni- 

versal standard ;  and  that  all  life  is  organized  upon  one  uni- 
versal principle.  Religion  declares  that  there  is  one  God, 

who  has  created  all  men  of  one  blood  to  dwell  together  in 
one  world.  Philosophy  seeks  ever  for  one  supreme  central 
idea,    capable    of   organizing,    coordinating   and    sustaining 

•  An  address  before  the  Industrial  Conference  of  the  New  York 
Business  Publishers'   Association,   April   11,   1919. 

the    entire    life    of   man,    individual,    social,    material    and 
spiritual. 

It  is  therefore  strictly  in  accord  with  the  nature  of  things 
that  democracy  should  seek  at  this  time  to  enthrone  itself 
in  all  human  relations  and  institutions.  If  the  war  was 

fought  to  "make  the  world  safe  for  democracy,"  then  the 
succeeding  period  of  peace  will  be  spent  in  trying  to  make 
democracy  safe  for  the  world.  Democracy  is  not  safe  for 
the  world  if  it  can  be  applied  to  only  one  portion  of  our 
complex  life.  Nor  will  it  be  safe  for  the  world,  if  when 
applied  to  the  whole  of  life,  it  reveals  itself  as  a  mere  social 
makeshift,  rather  than  a  universal  principle. 

The  Big  Issue  of  the  Hour 

The  American  people  must  face  the  issue  squarely.  We 
are,  and  always  have  been,  a  political  democracy.  We  en- 

tered the  world  war  because  we  believed  that  our  demo- 
cratic system  of  liberties  and  rights  were  endangered  by 

German  autocracy.  Democracy  won  the  war.  Will  it  be 
able  to  organize  the  peace? 

It  is  a  singular  fact  that  we  are  confused,  disturbed,  and 
even  alarmed,  by  the  sudden  necessity,  which  everyone 
feels,  of  attempting  to  apply  the  principle  of  political  de- 

mocracy, in  which  we  all  profess  to  believe,  to  the  whole 
organized  life  of  the  nation.  Before  the  war  there  was  a 
long  period  of  strife  between  labor  and  capital.  On  the 
surface,  this  struggle  seemed  to  be  a  matter  of  dollars.  We 
now  see  that  this  view  was  as  superficial  as  it  was  dan- 

gerous to  the  well-being  of  the  country. 
What  this  industrial  unrest  and  strife  really  indicated 

was  that  the  principles  of  democracy  were  trying  to  get 
themselves  applied  in  the  realm  of  industry,  as  they  had  suc- 

ceeded in  getting  themselves  applied  in  the  realm  of  politics. 
And  this  is  now  the  big  issue  of  the  hour  for  the  American 
people.  Can  the  thing  be  done?  Is  the  essential  nature  of 
industry  such  that  it  must  be  carried  on  under  a  system  of 
autocracy?    Or  can  industry  be  democratized? 
We  must  approach  the  problem  with  open  minds.  It  will 

not  do  to  jump  at  conclusions;  still  less  to  become  panic- 
stricken  or  stampeded  into  trying  any  half-baked,  unprac- 

tical, Utopian  cure-alls.  There  are  several  things  which  I 
am  sure  Americans  will  not  do. 
We  will  not  lie  down,  nor  lose  our  nerve,  nor  hide  our 

heads  after  the  manner  of  the  ostrich.  Nor  will  we  accept 
the  Bolshevist  substitute  for  democracy.  There  will  be  no 
proletarian  dictatorship  in  America.  The  Russian  idea 
may  do  for  Russians;  that  is  for  the  Russians  to  decide. 
But  common  sense,  hard-headed  American  ideas  are  good 
enough  for  us. 

In  a  letter  to  the  American  workingmen,  Mr.  Lenine,  who, 
having  turned  Russia  into  an  industrial  and  political  millen- 

nium, is  now  impelled  by  a  heaven-born  altruism  to  grant 
the  manifold  blessings  of  Bolshevism  to  more  benighted 
countries  says,  "The  Workmen's  and  Peasant's  Soviets  are 
a  new  type  of  state,  a  new  highest  form  of  democracy,  a 
practical  form  of  the  dictatorship  of  the  proletariat,  a  mode 
of  conducting  the  business  of  the  state  without  the  bour- 

geoisie, and  against  the  bourgeoisie.  For  the  first  time, 
democracy  is  placed  at  the  service  of  the  masses  of  the 
workers,  and  ceases  to  be  a  democracy  for  the  rich,  as  it  is 
in  the  last  analysis,  in  all  capitalist,  yes,  in  all  democratic 
republics.  For  the  first  time,  the  masses  of  the  people  in 
a  nation  of  hundreds  of  millions  are  fulfilling  the  task  of 
realizing  the  dictatorship  of  the  proletariat  and  the  semi- 
proletariat,  without  which  socialism  is  not  to  be  thought 

of." 

This  paragraph  is  the  kind  of  stuff  that  throws  our 
parlor  Bolshevists  into  vociferous  rapture;  but  the 
ordinary  American  finds  it  hard  to  pronounce  the  words 
proletariat  and  bourgeoisie  and  is  not  usually  in  favor  of 
burning  down  his  house  in  order  to  roast  his  pig.  Besides, 
he  knows  that  it  has  cost  centuries  of  struggle  to  reach  his 
present  condition  of  economic  superiority  over  the  working- 
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men  of  any  other  country  in  the  world,  and  he  prefers  to 

go  on  building  step  by  step  upon  what  he  has  already 
achieved  rather  than  try  to  turn  his  country  into  chaos  in 

the  hope  that,  like  a  grave-robbing  ghoul,  he  may  find  some 
imaginary  treasure  among  the  ruins. 

A  majority  of  the  American  people  will  always  find  in 
the  following  noble  words  of  Theodore  Roosevelt  full  and 

fair  expression  of  their  conception  of  citizenship:  "In  the 
unending  strife  for  civic  betterment  small  is  the  use  of 

those  people  who  mean  well  but  who  mean  well  feebly. 
The  man  who  counts  is  the  man  who  is  decent  and  who 
makes  himself  felt  as  a  force  for  decency,  for  cleanliness, 

and  for  civic  righteousness.  He  must  have  several  quali- 
ties: first  and  foremost,  of  course,  he  must  be  honest,  he 

must  have  the  root  of  right  thinking  in  him.  That  is  not 
enough.  In  the  next  place  he  must  have  courage;  the  timid 
man  counts  but  little  in  the  rough  work  of  trying  to  do 

well  the  world's  business.  And,  finally,  in  addition  to  being 
honest  and  brave,  he  must  have  common  sense.  If  he  does 
not  have  it,  no  matter  what  other  qualities  he  may  have, 
he  will  find  himself  at  the  mercy  of  those  who,  without 
possessing  his  desire  to  do  right,  know  only  too  well  how 

to  make  the  wrong  effective." 
One  of  the  extraordinary  changes  wrought  by  the  war  is  a 

new  attitude  toward  industrial  questions,  not  only  in  our 
own  country,  but  throughout  the  civilized  world.  Every 
forward-looking  man  realizes  that  the  first  task  for  all 
free  peoples  is  to  reorganize  and  rebuild  industry  upon  the 
principles  of  political  democracy. 

The  task  is  difficult,  but  by  no  means  impossible.  If  it 
ought  to  be  done,  it  can  be  done.  There  is  a  marked  will- 

ingness on  the  part  of  employers  to  consider  plans  and 
methods  by  which  autocracy  may  be  eliminated  from  their 
relations  with  their  employees,  and  genuine  democracy 
substituted  therefor.  The  real  American  leaders  in  our 
labor  organizations  stand  ready  to  meet  employers  in  a 
spirit  of  genuine  cooperation  in  making  the  experiment. 

Before  wa  can  achieve  an  orderly,  permanent  and  work- 
able application  of  democratic  principles  to  industry,  we 

must  come  to  some  agreement  as  to  what  democracy  is; 
what  are  its  limitations;  and  what  are  the  duties,  rights, 
sanctions  and  principles  which  are  bound  up  in  its  adoption 

True  Democracy  Recognizes  No  Class 

True  democracy  takes  no  cognizance  of  classes.  It  will 
have  nothing  to  do  with  class  interests  as  such.  It  de- 

mands equality  before  the  law  for  every  citizen  as  an  in- 
dividual, and  not  as  a  member  of  a  class.  It  has  room  in 

it  for  all  types  and  sizes  of  men,  guaranteeing  to  each 
opportunity  to  realize  his  full  possibilities  cf  development, 
achievement  and   service. 

The  glory  of  American  democracy  has  lain  in  its  power  to 
encourage  and  reward  individual  initiative.  Every  boy,  in 
theory,  under  our  system  may  achieve  success.  A  rich  man 
has  one  vote;  a  poor  man  has  one  vote.  Each  alike  is  guar- 

anteed by  our  constitution  the  natural  right  to  life,  liberty 
and  pursuit  cf  happiness.  Freedom  and  justice  are  the 
twin  foundations  of  American  democracy.  The  right  to 
acquire  and  held  private  property  is  the  very  keystone  of 
our  social  system. 

The  normal  American  is  more  convinced  than  ever,  after 
the  painful  experiences  of  the  war  period,  that  the  less  gov- 

ernment we  have  the  better  off  we  are.  The  best  govern- 
ment is  self-government.  Our  theory  is  that  government 

ought  to  do  nothing  for  a  man  or  group  of  men  that  they 
can  do  for  themselves.  Government  is  representative  of  all 
the  people.  The  majority  rules  by  the  sanction  of  public 
opinion.  The  law  is  simply  the  practical  projection  of 
the  public  conscience. 

Before  we  can  get  our  industrial  system  reorganized  and 
running  smoothly,  it  will  be  necessary  for  all  parties  to 
reach  an  agreement  as  to  what  work  and  wealth  really 
mean.  If  there  is  a  natural  and  therefore  necessary  an- 

tagonism between  labor  and  capital,  as  the  Socialists  and 
Bolshevists  teach,  it  is  folly  to  dream  of  industrial  peace. 
Capital  and  labor  are  doomed  by  their  very  nature  to  seek 
each  other's  destruction.  If  capital  is  destroyed,  labor will  fall  back  automatically  to  the  Stone  Age,  and  the  race 
will  begin  all  over  again  its  slow  and  painful  journey  toward 

civilization.      If   labor   is   destroyed   the   world   will   starve, 
for  no  one  can  eat  money  or  machinery. 

It  is  plain,  therefore,  that  both  capital  and  labor  need  to 
be  educated  in  the  school  of  cooperation.  Personal  contact 
must  take  the  place  of  corporate  autocracy.  We  must  have 

human  beings  in  the  director's  room  and  manager's  chair, 
and  they  must  be  of  the  same  brand  of  humanity  as  the 
men  in  the  works. 

The  principles  of  representation  in  industry,  if  properly 
applied,  will  make  a  new  era  in  industrial  relations.  This 
idea  has  been  practiced  in  England  and  elsewhere  for  some 
years,  and  it  is  now  being  taken  up  by  some  of  our  indus- 

trial organizations  in  this  country.  It  rests  upon  an 
analysis  of  the  practice  of  industry  into  four  parts,  capi- 

tal, management,  labor  and  the  community.  By  a  system 
of  representation,  beginning  at  the  bottom  among  the  men 
and  working  up  until  it  includes  men,  management  and 
capital  in  the  entire  industry,  it  has  been  found  that 
friendly  cooperation  becomes  easy.  Grievances  disappear, 
difficulties  are  smoothed  away  and  the  whole  enterprise 
takes  en  a  new  spirit. 

The  restlessness  of  labor  is  only  a  reflex  of  the  unsettled 
psychological  conditions  at  present  obtaining  throughout 
the  whole  world.  But  there  are  causes  peculiar  to  indus- 

try which  account  for  a  part  of  the  labor  disturbances. 
The  workingman,  who  is  simply  one  cog  in  a  vast  imper- 

sonal machine,  is  irritated  unconsciously  by  the  fact  that  he 
has  ceased  to  be  a  man  with  creative  instincts,  and  has  be- 

come a  machine.  The  cure  for  this  fundamental  disturb- 
ance is  to  make  the  man  a  part  of  the  whole  enterprise.  I 

hold  that  we  shall  never  have  complete  cooperation  and 
partnership  between  the  various  parties  in  interest  until 
each  worker  receives  a  thorough  instruction  in  the  meaning, 
origin,  purpose,  development,  difficulties,  and  successes  of 
the  business  in  which  he  is  employed.  When  thus  his  intel- 

ligence and  imagination  have  become  awakened,  his  in- 
dividual task  ceases  to  be  a  mere  mechanical  motion,  with- 

out relation  and  without  beginning  or  end,  and  becomes 
his  contribution  to  the  great  sum  total  of  the  enterprise. 
He  is  no  longer  working  for  an  employer,  but  is  working  for 
the  entire  organization.  If  he  is  working  for  any  one,  it 
is  the  community,  and  under  this  system  of  education  and 
representation,  the  man  works  for  the  community  as  a  na- 

tional service  in  return  for  protection,  voted  by  the  or- 
ganized law  of  the  community. 

This  new  system  of  representation  does  not  mean  that 
the  workers  are  to  manage  the  business  any  more  than  it 
means  that  the  shareholders  shall  manage  the  business. 
Management  remains  a  factor  by  itself,  the  only  difference 
being  that  whereas  management  had  as  its  task  the  direc- 

tion of  men  with  personal  relationship  to  the  management, 
now  it  directs  and  cooperates  with  these  men  as  partners 
in  the  business.  The  management  no  longer  represents 
only  capital.  It  now  represents  labor  as  well.  Labor  no 
longer  represents  only  itself,  but  now  represents  the  com- 

munity and,  in  a  certain  sense,  both  capital  and  manage- ment. 

Already  Past  Experimental  Stage 

Industrial  democracy  has  already  passed  the  experimental 
stage  in  America.  The  Colorado  Fuel  and  Iron  Co.,  the 
Standard  Oil  Co.,  the  International  Harvester  Co.,  the 
Bethlehem  Steel  Co.,  the  United  States  Steel  Co.  and 
the  Eastman  Kodak  Co.  are  among  the  great  organizations 
which  have  adopted  this  principle.  Generally  it  has  been 
found  to  work  well.  Representation  in  industry  does  not  in- 

troduce the  millennium  or  change  the  qualities  of  human 
nature.  It  does,  however,  bring  the  four  parties  of  indus- 

try into  knowledge  of  each  other,  and  out  of  this  knowledge 
creates  a  spirit  of  friendship,  confidence  and  cooperation. 

Labor  throughout  the  English-speaking  world  has  formu- 
lated its  demands  on  many  occasions,  and  in  language  easy 

to  understand.  The  sum  total»of  labor's  demands  amounts 
to  this:  The  workingman  desires  to  become  a  human  being; 
to  have  proper  physical  conditions  surrounding  his  labor;  to 
secure  a  sufficient  return  to  give  his  family  the  right  kind 
of  a  home  and  to  equip  him  to  realize  his  manhood  and  dis- 

charge his  duties  as  a  citizen. 
After  a  wide  and  varied  first-hand  acquaintance  with 

workingmen,  their  leaders  and  their  systems  of  organiza- 
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tion  in  this  country,  I  have  reached  the  conclusion  that  it 
is  possible  for  the  leaders  in  American  industry,  repre- 

senting management  and  capital,  to  meet  the  old  line  or- 
ganizations half  way  and  to  effect  a  system  of  mutal  good 

will  and  cooperation  by  means  of  representative  organiza- 
tion. If  this  is  done  we  shall  have  raised  an  impregnable 

bulwark  against  the  floods  of  Bolshevism,  anarchy  and 
stupid  destructive  theorists  which  threaten  to  destroy  the 
world.  We  must  get  together.  We  must  affect  this  reunion 
by  discarding  our  antagonisms,  our  prejudices  and  our 
fears.  If  we  cannot  trust  each  other  it  is  useless  to  attempt 
to  build  any  permanent  institutions  upon   distrust. 
We  must  educate  the  public  as  well  as  labor  in  the  dif- 

ficulties, limitations,  and  laws  which  govern  the  operations 

of  capital.  We  must  learn  to  understand  the  aspirations, 
weaknesses  and  tremendous  possibilities  of  labor  as  a  social 
force.  We  must  see  to  it  that  all  parties  get  a  square  deal. 
Capital  is  entitled  to  a  fair  return;  labor  the  same;  and 
labor  must  lift  restrictions  from  output  in  order  to  receive 

a  larger  share  of  the  country's  wealth. 
In  spite  of  the  uncertainties  and  strangeness  of  the  new 

conditions  created  by  the  war,  I  am  convinced  that  Amer- 
ica is  entering  upon  a  new  industrial  era  which  will  mark 

a  great  advance  upon  the  chaotic,  short-sighted  methods  of 
the  past.  There  will  be  a  period  of  experiment,  with  the 
usual  failures  and  successes.  But  we  shall  soon  learn  to 
work  the  institutions  of  democracy  in  the  realm  of  industry 
with  greater  efficiency  than  we  have  ever  known  in  politics. 

Some  of  Our  Post- War  Problems' 
By  FRANCIS  B.  SISSON 

Vice    President,    Guaranty   Trust    Co. 

It  is  not  always  the  debtor  ivho  occupies  the 
anxious  seat;  there  are  times  when  it  is  exceed- 

ingly 7incomf ortahle  and  inconvenient  to  he  the 
creditor.  Sonne  of  the  problems  connected  with 
untangling  the  financial  conditions  resulting  from 
the  war  are  ably  considered  by  the  speaker. 

DESPITE  the  heavy  financial  burdens  imposed  by  the 
war,  America  is  confronted  with  an  embarrassment  of 
riches — at  least  so  far  as  indebtedness  to  this  country 

is  concerned.  And  thoughtful  business  men  throughout  the 
country  are  beginning  to  realize  that  our  position  as  the 
greatest  creditor  nation  of  the  world  has  its  serious  disad- 

vantages and  responsibilities.  We  gradually  are  compre- 
hending, also,  that  whether  of  not  there  shall  be  a  formal 

organization  of  a  League  of  Nations,  we  are  bound  to  other 
peoples  by  innumerable  and  far  stronger  ties  than  those 
which  any  international  covenant  could  impose. 

There  has,  indeed,  been  no  more  convincing  proof  of  this 

fact  than  that  recently  provided  by  the  "unpegging"  of,  or 
withdrawing  of  governmental  support  from,  sterling  and 
franc  exchange.  The  larger  significance  of  what  was  seem- 

ingly only  a  financial  operation  is  daily  becoming  more  ap- 
parent. It  marks  in  a  dramatic  fashion  the  shifting  from 

a  war  to  a  peace  basis,  not  alone  in  financing  but  also  in 
practically  every  economic  phase  of  international  relations. 
It  is  one  of  the  most  immediate,  vital  post-war  financial 
problems,  and  concerns  the  importer  and  manufacturer  of 
domestically  consumed  products  as  well  as  the  exporter  and 
manufacturer  of  goods  which  are  sent  abroad — for  it  creates 
an  invisible  tariff  against  American  goods  in  England  and 
France  which,  sooner  or  later,  but  inevitably,  will  affect 
our  domestic  trade.  We  are  awakening  to  a  realization 
that  the  prosperity  of  the  country  today  depends  upon  in- 

creased production  and,  consequently,  that  it  behooves  us 
to  expand  our  foreign  markets,  instead  of  letting  them 
contract. 

Our  Recent  Trade  Balance 

It  is  true  that  during  January  and  February  of  this  year, 
the  value  of  our  exports  has  exceeded  the  value  of  our  im- 

ports in  record-breaking  amounts.  The  statistics  recently 
issued  by  the  Department  of  Commerce  show  that  our  ex- 

ports during  January  exceeded  those  of  any  other  month  in 
the  history  of  the  country,  aggregating  in  value  approxi- 

mately $623,000,000,  which  was  $57,000,000  more  than  in 
December,  and  $118,000,000  in  excess  of  January,  1918.  In 
February  of  this  year  our  exports  were  valued  at 
$588,600,000. 

These  are  decidedly  encouraging  figures,  but  we  must  not 
be  misled  by  a  superficial  consideration  of  their  significance, 
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and  forget  what  such  unprecedented  purchasing  abroad  of 
our  products  entails.  We  cannot  continue  to  ship  such  enor- 

mous quantities  of  goods  overseas  unless  the  buyers  pay 
us  for  them.  There  are  three  ways  in  which  they  can 
settle  their  bills,  namely,  by  means  of  goods  or  service,  by 
gold,  or  by  securities  or  other  instruments  of  value. 

If  we  are  to  increase  our  production,  which,  as  I  have 
pointed  out,  is  necessary  to  the  maintenance  of  our  pros- 

perity, we  cannot  take  goods  in  full  exchange  for  our 
products.  Besides,  we  are  nearer  than  any  other  people  to 
economic  independence,  and  do  not  need  imports  in  any- 

thing like  the  quantities  necessary  to  settle  the  trade  balance 
in  our  favor. 

We  Do  Not  Want  More  Goio 

Payment  in  gold  is  as  impossible  as  it  undesirable.  The 
value  of  the  excess  of  our  exports  over  our  imports  in  Jan- 

uary alone  exceeded  the  total  value  of  gold  produced  in  all 
countries,  except  the  United  States,  during  1918.  In  ad- 

dition, we  now  hold  more  than  one-third  of  the  world's 
reserve  of  gold  coin  and  bullion,  having  added  about  $1,- 
500,000,000  to  our  store  of  the  precious  metal  in  the  last 
four  years.  We  could  not  with  safety  drain  other  nations 
of  their  remaining  low  stock  of  gold,  if  we  would,  for  as 
we  are  already  their  creditors  to  the  extent  of  about  $12,- 
000,000,000,  it  is  imperative  for  us  to  help  them  maintain 
their  currency  on  as  sound  a  foundation  as  is  practicable 
under  existing  circumstances. 

The  granting  of  credits  to  purchasers  of  our  goods  will 
very  materially  aid  in  solving  the  immediate  problem  of 
financing  foreign  trade,  but,  at  best,  it  can  be  only  a  tem- 

porary expedient.  Credit,  as  you  are  well  aware,  is  merely 
the  giving  of  a  present  value  in  exchange  for  a  promise 
to  pay.  It  serves  to  postpone  payment  of  indebtedness 
to  a  more  propitious  time  for  the  buyer  or  borrower,  but 
it  does  not  settle  the  account. 

This  expedient  was  necessarily  resorted  to  oa  a  colossal 
scale  during  the  war,  and  England  was  able  to  weather  so 
successfully  the  financial  storm  during  the  early  stages  of 
the  conflict  and  to  lend  large  sums  of  money  to  her  less  for- 

tunate allies  because  she  had  extensive  credits  and  invest- 
ments scattered  all  over  the  world. 

England's  Invisible  Exports 

Before  the  war  England  had  "invisible  exports"  amount- 
ing to  approximately  $1,800,000,000  a  year,  consisting  chiefly 

of  interest  in  foreign  investments  which  totaled  about  $1,- 
000,000,000.  The  toll  from  foreign  freight  carried  in  Englisli 
ships  netted  her  something  like  $800,000,000.  So  that  whilu 
England  apparently  had  an  adverse  trade  balance  in  191;! 
of  $670,000,000,  in  reality  she  had  a  favorable  balance  to 
the  extent  of  more  than  $1,100,000,000. 

On  the  other  hand,  our  favorable  trade  balance  of  $500,- 
000,000  prior  to  the  war  was  about  equalized  by  our  pay- 

ment of  interest  and   dividends   abroad,  freight  rates,  etc. 
Then  war  came,  and  Europe,  plunged  into  the  most  de- 

structive of  conflicts,  needed  in  vast  quantities  the  product* 
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of  our  fields,  factories  and  mines.  American  securities  held 

abroad  were  sold  back  to  us  in  wholesale  quantities,  in  order 

that  munitions  and  supplies  might  be  purchased  with  the 

proceeds;  more  than  $2,000,000,000  were  lent  to  foreign 

governments  through  private  channels  in  this  country,  and 

subsequently,  foreign  governments  floated  large  loans  in 
our  markets. 

When  we  entered  the  war,  the  financing  of  our  Allies 

was  naturally  taken  over  by  the  Government,  which  ad- 
vanced credits  to  them  to  the  extent  of  more  than  $9,000,- 

000,000.  There  remains  less  than  $1,000,000,000  of  the  fund 

appropriated  by  Congress  for  the  purpose  to  be  lent  to  our Allies. 

And  it  is  to  meet  the  situation  created  by  this  circum- 
stance that  the  Government  is  arranging  to  aid  American 

exports  trade  by  advancing  $1,000,000,000  through  the  War 
Finance  Corporation.  Without  entering  into  consideration 

of  the  merits  of  this  plan,  it  will  readily  be  seen  that  it  con- 
sists merely  of  the  granting  of  credits  for  purchases  here 

and,  therefore,  can  only  be  in  the  nature  of  an  expedient, 
even  though  the  credits  extend  over  a  period  of  five  years. 

Furthermore,  if  the  value  of  our  exports  continues  to  ex- 
ceed the  value  of  our  imports  at  the  present  ratio,  even 

5(1,000,000,000  can  not  be   effective   as   a  remedy. 
While  there  has  been  no  official  statement  issued  by  the 

British  or  French  governments  as  to  the  reasons  for  with- 
drawing their  support  from  sterling  and  franc  exchange, 

respectively,  one  result  is  inevitable,  namely,  the  curtail- 
ment of  the  purchase  of  American  goods  in  France  and 

England.  This  is  probably  one  of  the  two  principal  reasons 

for  the  so-called  "unpegging"  of  these  exchanges.  The 
other  reason  was  doubtless  the  high  cost  of  supporting 

pounds  and  francs  at  the  figures  at  which  they  had  been 
held  prior  to  the  withdrawing  of  Government  support. 

The  Invisible  Tariff 

Both  England  and  France  realize  the  danger  of  piling 
up  huge  indebtedness  for  our  products  on  top  of  the  pyramid 
of  such  obligations  already  existing.  They  are  well  aware 
that  by  permitting  exchange  to  take  its  natural  course,  the 
American  dollar  must  inevitably  be  at  a  premium,  which 
means,  of  course,  that  less  can  be  purchased  in  France  and 
England  by  the  dollar  than  heretofore,  and,  consequently, 
buying  of  American  goods  will  be  discouraged.  As  I  have 

remarked,  an  "invisible  tariff"  is  thus  created  against  our 
products.  We  cannot  criticise  England  or  France  for  tak- 

ing this  protective  measure,  particularly  when  we  consider 
that  the  support  of  sterling  exchange  necessitated  the  pur- 

chase by  British  agents  of  between  $3,000,000,000  and  $4,- 
000,000,000  worth  of  sterling  in  the  American  market  dur- 

ing the  period  in  which  exchange  was  controlled  by  the 
British  treasury. 

As  one  English  authority  recently  explained,  England 
"had  been  bearing  the  burden  of  maintaining  the  relation 
of  sterling  to  the  dollar  not  only  up  to  the  day  when  the 
United  States  came  into  the  war,  but  ever  since.  It  has 
been  very  costly  borrowing  dollars  daily  or  weekly  at  5i 
per  cent,  in  New  York  to  pay  for  all  the  sterling  bills  of- 

fered in  London  at  $4.76  per  pound. 

The  Solution 

"A  point  often  arises  in  the  relation  of  debtor  and  credi- 
tor when  it  is  the  creditor,  and  not  the  debtor,  who  is  on 

the  anxious  seat,"  this  same  authority  observed,  and  he 
added,  "I  think  that  this  is  the  case  now  in  our  relation 
with  the  United  States.  At  any  rate,  I  am  satisfied  that  it 
is  quite  as  much  the  interest  of  the  United  States  today 
to  maintain  the  relation  of  dollar  to  sterling  as  it  is  ours 
to  maintain  the  relation  of  sterling  to  dollar,  and  it  is  about 

time  to  leave  the  exchange  to  adjust  itself." 
It  might  have  been  advisable,  however,  to  have  cush- 

ioned the  shock  by  a  gradual  readjustment,  but  that  would 
not  have  altered  the  fact  that  so  long  as  our  dollar  is  at  a 
premium,  this  country  will  be  a  good  one  to  sell  in,  but  a 
poor  one  to  buy  from — which  is  the  vital  element  not  only 
in  the  present  exchange  situation,  but  also  in  the  whole 
problem  of  financing  foreign  trade. 

The  solution  seems  to  lie,  as  I  have  indicated,  in  the  pur- 
chase here  of  foreign  securities.  We  may  as  well  under- 
stand now  that  we  can  never  hope  to  recall  all  of  our  foreign 

loans,  and  that,  knowingly  or  otherwise,  we  have  invested 
abroad  on  a  permanent  basis.  There  is  no  doubt  about  our 
having  to  invest  abroad  some  of  the  heavy  interest  due  on 
foreign  loans. 

But  that  should  prove  to  be  one  of  our  greatest  assets, 

as  it  proved  to  be  one  of  England's  when  the  unparalleled 
crisis  of  1914  shook  the  foundation  of  civilization.  It  means 
also  that  we  are  in  world  affairs  on  a  scale  never  dreamed 
of  a  few  years  ago — and  we  are  there  to  stay.  Compre- 

hending that  truth,  we  must  take  full  advantage  of  it,  not 
only  for  our  own  sake  but  likewise  for  that  of  our  debtors. 
Our  prosperity  now  is  more  than  ever  contingent  upon  the 
prosperity  of  other  nations.  In  helping  them  to  rehabilitate 
themselves  we  are  helping  ourselves.  And  we  are  amply 
able  to  render  the  needed  assistance  in  the  form  of  foreign 
investments. 

We  possess  the  greatest  national  resources  of  any  people 
on  earth;  our  yearly  income  is  greater  than  that  of  any 
other  nation;  we  lead  the  world  in  production  and  com- 

merce; we  have  the  largest  total  of  saving  as  well  as  the 
largest  per  capita  savings — amounting  in  1919  to  $113.45 
a  person,  and  to  a  grand  total  of  more  than  $10,800,000,000, 
which  represents  an  increase  of  more  than  $2,225,000,000 

since  1914.  The  amount  of  "free  gold,"  that  is  to  say  of  ex- 
cess reserve,  in  the  Federal  Reserve  System,  which  repre- 

sents the  surplus  lending  power  of  the  system,  is  sufficient 
to  support  a  reserve  note  circulation  of  more  than  $1,- 
500,000,000,  a  significant  index  to  our  reserve  financial 

power. But  investment  in  foreign  securities  involves  grave  re- 
sponsibilities, particularly  for  the  uninitiated.  Realizing  that 

part  of  this  responsibility  will  fall  upon  them,  our  leading 
banks,  in  anticipation  of  the  service  which  they  will  soon 
be  called  upon  to  render,  are  now  studying  the  foreign- 
security  problem  with  a  view  to  affording  their  customers 
the  largest  possible  share  of  protection. 

Government  Cooperation  Imperative 

The  utmost  care  must  be  exercised  in  determining  what 
foreigTi  securities  shall  be  offered  to  the  American  public. 
We  shall  have  imperative  need  for  expert  knowledge  of  all 
factors  behind  these  securities.  Our  banks  can  be  trusted 
to  do  their  part  in  this  new  field,  but  they  cannot  perform 
their  functions  fully  and  properly  unless  they  and  our 
investors  have  the  support  of  our  Government. 

Aside  from  the  material  security  which  will  guarantee 
the  repayment  of  capital  and  interest,  there  is  involved 
the  question  of  property  rights.  These  rights  must  be  pro- 

tected by  the  United  States  Government.  It  is  high  time 
that  a  policy  which  would  afford  such  protection  be  formu- 

lated and  put  into  practice — not  perfunctorily  but  actively, 
and  earnestly — so  that  our  investors  in  foreign  lands  will 
be  assured  that,  regardless  of  the  administration  in  power 
at  Washington,  their  property  rights  abroad  will  be  de- 

fended, if  need  be,  scrupulously  and  sternly. 
We  cannot  expect  the  American  banker,  or  the  American 

trader,  or  investor,  to  start  his  dollars  around  the  world 
unless  they  are  followed  by  the  protection  which  the  Ameri- 

can flag  should  afford  the  property  and  lives  of  our  citizens 
But  instead  of  having  such  protection  assured,  we  have  fre- 

quently and  recently,  and  sometimes  even  scornfully,  had  it 
denied  in  Governmental  circles. 

Across  our  southern  borderlands  more  than  five  hundrc'l 
American  lives  have  been  sacrificed  and  more  than  $1.- 
000,000,000  of  American  money  jeopardized  by  the  refusal 
of  our  Government  to  raise  a  hand  in  their  protectioiv. 
Surely  there  is  some  higher  principle  involved  in  such  a 

situation  than  any  theory  of  a  "self-determination"  which 
protects  anarchy,  murder,  rapine  and  destruction,  and 
which  destroys  not  only  the  rights  and  lives  of  others,  but 
defeats  the  welfare  and  progress  of  the  very  people  fcr 
whom  it  is  invoked. 

The  Railroad  Problem 

Another  very  vital  post-war  problem  is  that  presented  by 
the  precarious  financial  condition  of  the  railroads.  Its 
multiple  ramifications  affect  every  phase  of  our  business 
life.  And  the  situation  grows  more  desperate  every  day. 

During  1918  the  deficit  piled  up  under  Government  opera- 
tion, and  which  is  to  be  met  out  of  taxation,  was  in  excess 

I 
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of  $200,000,000;  to  which  has  been  added  more  than  $70,- 
000,000,  during  the  first  two  months  of  the  present  calendar 
year.  Yet  rates  are  25  per  cent,  higher  and  the  service 
poorer  than  ever.  It  is  true  that  in  February  the  gross 
earnings  of  the  railroads  increased  $61,000,000  over  the 
corresponding  month  in  1918,  a  gain  of  21  per  cent.;  but 
operating  expenses,  which  a  year  ago  had  run  close  to  gross 
revenue,  increased  $62,600,000,  or  24  per  cent.  And  the 
net  operating  income  of  the  railways  for  February  was 
nearly  $37,000,000  less  than  the  compensation  guaranteed 
by  the  Government.  In  January  the  deficiency  was 
$55,000,000. 

Under  the  sympathetic  managfement  of  the  Railroad  Ad- 
ministration, which  yesterday  granted  a  further  wage  ad- 

vance of  $65,000,000,  wage  increases  of  $910,000,000  have 
been  allowed.  During  the  last  three  years  wages  have  in- 

creased $1,260,000,000,  and  have  more  than  absorbed  all 
additional  revenues  obtained  from  higher  rates  charged 
for  freights  and  passenger  traffic.  A  revolving  fund  of 
$500,000,000,  which  was  voted  to  meet  capital  requirements, 
has  become  a  dissolving  fund  in  the  face  of  railroad  neces- 

sities. To  meet  the  losses  in  operation  and  capital  re- 
quirements of  the  roads,  a  sum  aggregating  more  than 

$1,000,000,000  for  the  period  covering  Government  control 
has  already  been  required  in  Government  funds  to  be  raised 
from  tax  resources. 

The  country  was  promised,  by  those  responsible  for  this 
debt,  that  vast  economy  in  operation  would  be  effected, 
which  would  show  convincingly  the  wisdom  of  their  plan. 
Experience  has  proven  that  the  economies  effected  have 
been  negligible  in  comparison  with  the  expense  added;  and 
that,  on  the  whole,  less  efficient  services — less  satisfactory 
to  the  public  and  less  promising  for  future  needs — have  been 
rendered  at  a  largely  increased  cost  to  the  shipper  and 
the  taxpayer. 

Jack  to  Bill— Jack  in  the  Navy 
D§er  Bill: 

I  havent  rote  you  no  leters  for  a  long  wile  becaus 
Ive  bin  in  the  navey  and  a  guy  tele  me  all  our  leters 
was  sensured. 

A  side  from  this  and  one  or  too  uther  things  I  likes 
the  navey  furstclas  tho  I  doant  see  wy  a  mekanik  has 
to  bee  lurned  to  stear  ships  and  maik  awl  kines  of  nots, 
do  you.  Bill.  But  thay  shure  apreshates  a  good  man 
for  after  weed  bin  qaranteend  fore  weaks  tho  nun  of 
us  warnt  sik  only  one  man  what  had  the  ich  and  Id 
had  only  but  three  weaks  practis  in  maikin  a  bolin  wen 
I  shode  it  to  the  teecher  he  sed  mygawd  wich  shose  he 
was  supprized. 

And  thay  maid  us  stan  on  a  plattform  and  heev  the 
led  wich  thay  calls  fliein  the  bloo  pijun.  An  tern  a 
weal  like  stearin  a  ship.  An  sleap  in  a  hamuk  an  seez 
it  up  (seezin  meens  tieih,  Bill)  with  marlen  hichis 
and  I  alius  thort  marlen  was  a  gun  for  one  of  my  frens 
wurkd  in  a  shop  ware  thay  maid  marlen  guns  but 
thees  are  hichis. 

But  thay  shure  yuses  fool  tawk  in  the  navey  for  wen 
we  was  on  a  reel  bote  not  a  plattform  and  sales  set 
an  too  of  us  me  an  an  uther  stearin  the  bos  sed  nuthin 

hire  so  I  poot  my  side  of  the  weal  lore  to  be  safe  an 

he  .=!ed  giv  er  a  full,  carnt  you  see  the  wether  leach 
shivr?  And  a  wether  is  a  kine  of  booll  sheap  and  a 
leach  is  a  blud  sukker,  and  thay  want  no  sukkers  thare 

■ind  if  thay  was  wood  thay  be  he-sukkers  an  maid  into 
aethers?    Wat  foole  tawk.  Bill. 

Thay  lurned  me  sum  abowt  signulin  and  it  was  verry 
intrestin  but  wun  thing  in  the  wiggwagin  I  dident  like. 
Wun  of  the  moshuns  is  like  the  sacred  sine  of  the  Nites 

wat  we  musent  yuse  only  but  in  xtreem  distruss  and 
dainjur  but  the  lefft  hand  is  the  uther  side  upp  so  it 
dident  seam  rong  to  maik  it  wat  do  you  think  Bill? 

And  just  befoar  I  went  onto  the  destroiur  I  hitt  my 
hand  with  a  hamr  and  wen  my  new  yuneform  come  it 
hed  a  red  woon  stripe  on  to  it  ware  the  sleev  jinea 
on  to  mee  and  evry  man  had  wun,  sum  on  wun  side 
sum  on  the  uther.  Wat  a  lot  of  woons  thare  mus  be 

that  doant  git  into  the  paypers.  An  on  the  distroiur 
I  seen  the  faymus  ashcans  and  maid  upp  my  mine  to 
invent  a  improovment  for  enny  wun  can  see  thay  aint 
bigg  enuf  or  hevvy  enuf  to  hert  a  submreen  nun,  but 

I  seen  a  gink  fiksin  wun  to  drop  an  he  ajustid  a  doo- 
dad an  he  tole  me  it  was  a  sting  like  wat  wassups  has 

so  I  gess  its  awl  rite. 

And  thay  plays  meen  triks  on  ships  like  in  shops  for 
a  guy  tole  me  to  go  to  the  captin  for  the  kee  to  wine 
the  cumpus  and  I  miter  went  only  but  a  kine  man 
sed  doant  the  kee  of  the  stabburd  watch  fitts  it. 

An  Ime  not  aloud  to  tel  ware  we  went  to  in  frans, 
but  its  naim  is  like  the  parrt  of  you  that  wood  giv 
millk  if  you  ewer  shood  giv  millk  wich  of  coarse  you 
wunt  Bill,  and  its  a  fine  plaice  an  thare  I  was  poot  to 
wurk  in  a  masheen  shop  on  a  ship  cawled  a  muthr  ship 
mendin  distroiurs  and  such  and  I  run  a  laith  like  the 

wun  I  hed  wen  I  was  alernin  to  be  a  laith  speshlist 

you  no  Bill. 
An  wun  day  I  cutt  threds  an  the  bos  sed  I  dun  noable 

and  awl  he  hed  to  do  was  to  putt  on  the  geers  and  sho 
me  how  jus  wuns  an  I  cut  six  in  a  day  a  ninch  and  a 
half  long  8  pich.  An  wun  ship  we  repared  the  enjuns 
of  dident  hav  no  enjuns  but  turr  beans  an  I  nevr  new 
befoar  wy  thay  cawld  um  that  and  a  kine  man  toald  me 
becaus  its  as  full  of  blaids  as  a  podd  is  of  beans.  Aint 
it  fine  to  keap  alernin  things  Bill  and  yuseful  things  to. 

And  frans  is  fine  only  but  it  ranes  evry  day  and  a 
french  gurl  giv  me  a  convsashun  lozzungur  and  on  it  it 
sed  vous  etes  tres  mechant,  and  warnt  she  brite  to  see 
that  Ime  a  mekanik  and  yit  thay  doant  no  how  to  spel 
it,  an  french  is  a  qeer  lingo  for  you  has  to  tawk  it 
difrunt  to  a  man  or  a  woomun.  Youd  hardly  bleev  that, 
Bill,  but  wun  of  the  men  he  lerned  to  say  good  mornin 
like  donny  mwa  un  bezzay  and  he  sed  it  to  a  gurl  an 
she  was  so  pleezd  she  up  and  kisd  him  but  a  bigg  buc 
frenchman  with  wiskers  got  madd  wen  he  sed  it  to  him. 
An  eavn  the  kids  are  hily  ejucaitid  and  swares  in 
french,  our  country  is  farr  behine  in  sum  things  Bill. 
An  yit  sum  of  the  groneups  carnt  understan  thare 

own  tawk  fer  I  was  in  a  restrunt  and  a  man  ast  fer 

too  dur  sweet  and  the  gurl  brort  him  fride  egs  so  I 
ast  fer  um  too  and  she  dident  no  wat  I  ment  and 

dident  bring  me  nuthin  and  I  gut  upp  and  beet  it. 
An  a  frenchy  come  to  the  shop  wen  I  was  runnin  the 

laith  an  he  pointid  to  the  thred  and  sez  vees  and  I 
sed,  reel  nise  and  kine,  no  them  thare  is  the  Vees  and 
he  sed  vees,  vees,  and  I  tole  him  he  was  a  lire  an  he 
beet  it.  An  thay  doant  no  no  betr  than  to  cawl  a  munki 
rench  a  clay  anglay.  But  I  gut  tiurd  of  wurkin  in  the 
shop  and  not  gittin  no  Croycks  de  Gerry  nor  nuthin  and 
aplied  for  to  be  transfurd  to  the  mreens  thay  beein  the 
furst  to  fite  an  so  most  proberly  the  furst  to  come 
hoam,  but  nuthin  dooin,  and  wen  the  armstis  come  I 
dident  bothur  no  moar  abowt  it  and  now  Ime  agoin 
to  start  fer  hoam  soon  an  Ive  rote  to  the  ralerode 
shop  ware  I  yuesd  to  wurk  an  ast  if  thay  want  me  for 
foarman,  Ime  qalerfide  for  super  but  wood  halt  to  beet 
him  out  of  a  jobb,  an  wen  I  gits  to  New  Yawk  He  rite 
you  so  no  moar  now.  Jack. 

P.  S. — Bill  the  males  aint  runin  none  too  good  but 
if  you  doant  git  this  lett  me  no  and  He  rite  anuther  as 
soon  as  I  gits  hoam. 
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The  Stabilizing  Effect  On  American  Industry 

Of  a  Definite  Foreign -Trade  Policy* By  JAMES  W.  HOOK 
President,   Allied    .Machinery    Co.   ot  America. 

The  world  war  has  had  a  permanent  effect  on 

the  American  aspect  of  foreign  trad€.  Our  in- 
dustrial capacity  has  increased  many  fold  and 

if  our  industries  are  to  be  kept  running  at 
maximum  output  an  increased  amount  of  their 

products  must  he  marketed  abroad.  That  Amer- 
ican goods  shall  be  properly  represented  in 

foreign  markets  we  must  no  longer  depend  on 
foreign  selling  agencies  but  must  build  up  selling 
organizations  of  our  own.  As  we  are  specialists 
in  manufacture  so  must  our  selling  organizations 

he  made  up  from  specialists,  trained  in  the  par- 
ticular lines  of  goods  they  are  to  handle.  If 

our  manufacturers  ■will  insist  on  American  goods 
being  sold  abroad  by  American  organizations 
many   of  our   export   troubles   will   be   lessened. 

IT  HAS  seemed  to  me  that  the  subject  I  have  been  asked 

to  discuss  will  admit  of  extremely  wide  limits  of  treat- 
ment. A  definite  foreign-trade  policy  quite  rightly 

embraces  every  phase  of  export  selling.  It  includes  a 
shipping  policy  and  the  laws  that  govern  same.  It  includes 
a  financial  and  credit  policy.  It  involves  the  products  we 
have  to  export  and  their  pe- 

culiar adaptability  to  various 
methods  of  export  selling. 
To  treat  this  major  policy 
with  all  of  its  subordinate 
issues  and  express  its  effect 
on  American  industry  would, 
I  fear,  consume  more  time 
than  I  have  at  my  disposal. 
I  shall  therefore  take  some 
liberties  with  the  subject  and 
limit  myself  to  a  discussion 
of  what  I  consider  to  be  a 
cardinal,  if  not  a  vital,  factor. 

There  is  no  denying  the 
fact  that  the  world  war 
had  a  permanent  effect  upon 

America's  aspect  toward  for- 
eign trade.  The  great  de- 

mand for  almost  everything 
caused  an  expansion  of  pro- 

ducing capacity  in  the  United 
States  that  today  is  greatly 
in  excess  of  the  home  demand. 
Export  markets  must  be  sought,  new  methods  of  selling  must 
be  introduced,  and  the  same  thoughtful  consideration  must 
be  given  to  overseas  trade  that  in  the  past  has  featured 
our  highly  developed  trade  characteristics  at  home.  Am- 

erica, perhaps  more  than  any  other  nation,  has  learned  the 
art  of  handling  her  home  markets.  She  has  met  the  needs  of 
a  discriminating  demand,  and  men  from  other  nations  tell 
us  that  no  people  on  earth  are  harder  to  please  than  our 
own  Americans.  They  are  keen  traders  and  extremely 
sensitive  in  matters  involving  the  quality  of  the  merchan- 

dise they  buy;  and,  in  their  demands  for  service,  no  people 
can  surpass  them.  Similar  fastidiousness  on  the  part  of 
foreign  buyers  need  not  unduly  disturb  us,  much  as  that 
bugaboo  has  been  flaunted  before  us  in  the  past.  No 
people  will  do  more  to  offer  and  perform  a  real  and  sat- 

isfying service  to  buyers  of  their  merchandise,  once  it  is 
known  what  that  service  should  be,  than  Americans. 

I  am  a  great  believer  in  the  theory  that  American  goods 
should  be  sold  abroad  by  Americans.  I  say  this  perhaps 
in  a  general  sense,  for  it  is  well  known  to  everyone  that 
native  salesmen  under  American  leadership  are  often  neces- 

sary. But  we  should  have  the  American  leadership.  We 
ought  not  to  go  back  to  pre-war  days  when  the  American 
producer  handed  over  his  foreign  selling  rights  to  foreign- 

ers, who,  in  a  great  many  cases,  only  tested  the  market  with 
American  goods  and  then  manufactured  these  goods  as 
competitors. 

Pre- War  Conditions 

We  only  have  to  go  back  to  the  beginning  of  the  war  to 
see  the  dangers  of  this  practice.  Then  hundreds  of  man- 

ufacturers in  the  United  States,  who  had  depended  wholly 
upon  foreign  agencies  for  their  export  business,  suddenly 
found  a  large  portion  of  their  foreign  selling  organization 
destroyed.  Then,  and  only  then,  did  it  dawn  upon  them 
how  utterly  dependent  America  was  upon  foreigners  for 
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much  of  her  export  trade.  The  situation  might  have  proved 
disastrous  to  many  had  not  the  war  assumed  such  pro- 

portions as  to  tax  the  producing  capacity  of  the  entire 
world.  This  great  demand  enabled  manufacturers  to  make 
new  connections  with  other  selling  agencies;  but  many  of 
these    were    not    serious    in    their    intentions    and    are    now 

rapidly    going    out    of    busi- ness. 

Regardless  of  this  experi- 
ence, American  capital  and 

American  manufacturers 
have  not  prepared  for  the 
present-day  conditions  that 
the  simplest  foresight  made 

apparent  as  the  war  pro- 
gressed. I  refer  to  the  crea- 

tion of  American  selling 
agencies  abroad.  We  were 
too  busy;  our  huge  war  orders 
blinded  us  to  the  future.  Man- 

ufacturers would  not  look  for- 
ward to  the  means  they  would 

adopt  to  obtain  export  busi- 
ness when  their  war  orders 

ceased.  Largely  as  a  result 
there  are  today  few  purely 
American  agencies  operating 
in  foreign  markets.  Manj 
manufacturers  therefore  find 
it  necessary  to  rush  to  Europe 

and  elsewhere  to  make  new  selling  connections. 
If  there  was  an  incentive  before  the  war  for  Germany  to 

test  the  market  with  American  goods  and  then  manufacture 
them  later,  the  incentive  now  is  many  fold  greater.  If 
any  foreign  nation,  before  the  war,  could  regulate  the 
amount  of  American  material  entering  her  ports  by  con- 

trolling its  sale,  her  incentive  to  do  so  now  is  infinitely 
greater.  Huge  domestic  and  foreign  debts  make  it  obliga- 

tory upon  the  part  of  all  former  belligerent  countries  to 
produce  everything  they  can  and  to  import  as  little  aa 

possible. Much  as  we  desire  to  lessen  the  burden  that  the  late 

belligerent  nations  must  bear,  we  cannot  disregard  funda- 
mental principles;  moreover,  the  business  men  of  other 

nations  do  not  expect  it.  They  need  our  products  and  it  is 
only  natural  that  as  long  as  they  create  and  control  the 
aemand  we  should  control  the  sale  of  our  own  merchandise. 

It  is  a  formidable  barrier  to  foreign-trade  expansion  that 
the  manufacturer  builds  around  himself  when  he  entrusts 
his  foreign  selling  to  any  foreigner.  England  and  Germany 
follow  no  such  practice,  and,  as  we  all  admit,  their  long 
experience  in  developing  foreign  markets  has  made  them 
past  masters  in  the  art. 

America  must  immediately  enter  upon  the  serious  busi- 
ness of  building  a  foreign  selling  organization.  She  must 

not  operate  through  foreigners  any  longer.  She  must  lay 
the  foundation  of  complete  independence  from  every  nation 
in  the  world  in  all  matters  involving  her  export  trade.  She 
must  deal  with  the  problem  in  a  specific  and  practical 
way.  Producers  who  have  products  to  sell  abroad  want  to 
be  specifically  shown  the  step-by-step  way  of  doing  it.  Talk 
of  trade  balances,  exchange  fluctuations,  or  thr  probable 
intrinsic  value  of  a  silver  dollar  five  years  hencw,  does  not 
spec  .Ically  interest  them.  Once  a  feasible  and  workable 
plan  is  devised — and  many  have  been — they  want  it  de- 

veloped so  they  may  take  advantage  of  it. 
In  a  large  sense  .America  has  come  to  be  regarded  as  the 

great    specialist    manufacturer.      Take    machinery    Tot    in- 
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stance.  The  enormous  demand  caused  by  high  labor  costs 
has  enabled  the  manufacturer  to  build  up  a  large  and  paying 
business  by  manufacturing  one  single  line  or  commodity. 
As  a  result  we  find  such  manufacturing  specialists  all  over 

the'  United  States.  In  Providence,  Rhode  Island,  and  Cin- 
cinnati, Ohio,  we  find  large  manufacturers  making  nothing 

but  a  limited  line  of  machine  tools.  In  Holyoke,  Mass.,  is 
another  factory  making  nothing  but  textile  machinery.  And 
if  we  look  again  we  find  other  manufacturers  specializing 
still  further.  In  Milwaukee,  is  a  manufacturer  making  noth- 

ing but  milling  machines;  in  Cleveland  is  another  making 
nothing  but  turret  lathes.  America  is  the  only  country 
in  the  world  that  has  a  domestic  demand  for  machinery 
that  will  warrant  such  specialization.  Therefore,  we  find 
that  manufacturers  of  other  nations  must  make  many  kinds 
of  machinery  and  specialize  in  none.  The  result  is  a 

supremacy  of  the  specialist — the  American  manufacturer — 
who  not  only  produces  cheaper  but  also  leads  in  design  and 
quality. 

Fundamental  Requirements 

The  advantage  here  (and  it  is  not  confined  to  the  machin- 
ery industry)  is  something  tangible  and  can  be  capitalized 

in  foreign  trade.  It  involves  an  export  selling  organization 
which  has  obtained  exclusive  rights  by  co.itract  from  non- 
competing  specialty  manufacturers  in  America  to  sell  their 
lines  in  certain  foreign  markets.  It  buys  the  product  out- 

right from  the  manufacturers  and  stocks  it  all  over  the 
world  in  reasonable  quantities.  The  significant  thing  about 

the  plan  as  just  stated  is  the  word  "non-competing."  No 
export  house  operating  through  contracts  with  manufactur- 

ers can  successfully  sell  competing  lines  in  the  same 
market.  This  is  the  first  fundamental  requirement,  regard- 

less of  whether  the  export  selling  organization  involved  is 
owned  by  the  manufacturer  or  by  outside  capital. 

The  second  fundamental  in  such  an  arrangement  is  the 
specializing  of  the  export  selling  organization  itself.  It 
must  avoid  obligating  itself  to  sell  lines  which  require 
different  kinds  of  a  selling  force.  Specialized  selling  abroad 
is  as  important  and  necessary  as  specialized  manufacture 
at  home,  and  it  offers  the  same  advantages. 

Another  fundamental  principle  involved  in  this  plan  of 
export  selling  is  the  attitude  exhibited  between  the  man- 

ufacturer and  the  export  selling  organization.  Regardless 
of  whether  the  export  organization  is  or  is  not  owned  by 
the  manufacturer,  the  economic  problem  involved  is  just 
the  same.  In  either  case  the  selling  force,  as  far  as  the 
actual  sale  of  his  product  is  concerned  belongs  to  the  man- 

ufacturer. It  is  all  the  selling  force  he  has  in  that  par- 
ticular market.  He  should,  therefore,  treat  it  in  just  the 

same  way  in  regard  to  protection  in  prices,  prompt  ship- 
ment, and  careful  service,  as  he  would  if  it  were  supported 

directly  from  his  own  treasury.  He  must  realize  that  while 
the  export  selling  organization  may  buy  a  stock  of  his  prod- 

uct no  sale  is  really  made  until  it  is  delivered  into  the 
hands  of  the  ultimate  consumer. 

The  fourth  fundamental  is  the  faithful  consideration 
given  by  the  export  selling  organization  to  the  obligation  it 
is  under  to  the  manufacturer.  Many  people  fail  to  see  the 
need  of  such  a  medium  between  the  manufacturer  and  the 

customer  abroad.  "Why  not  sell  direct?"  they  say. 
Whether  a  manufacturer  can  sell  direct  or  not  depends 
upon  the  demand.  When  the  demand  warrants  it,  direct 
selling  of  course  is  the  ideal  one.  But  there  are  in  America 
comparatively  few  manufacturers  whose  business  in  foreign 
countries  alone  warrants  the  establishment  of  a  special 
foreign  sales  organization.  When  such  a  demand  exists 
manufacturers  often  find  that  It  is  wiser  to  manufacture  in 
those  countries. 

Selling  Organization 

The  export  selling  organization  must  feel  its  obligation 
toward  the  manufacturers  it  represents.  It  must  feel  that 

it  is  a  part  of  their  organizations.  It  must  insist  upon  the 
manufacturer  considering  it  in  that  light.  It  must  realize 
that  it  is  intrusted  with  all  the  duties  that  must  naturally 
be  assumed  when  one  undertakes  to  market  goods  abroad. 
And  what  are  these  duties? 

First,    and    foremost    of    course,    is    the    creation    of    a 

competent  selling  organization.  This  involves  proper  sales 
managers  with  salesmen  of  local  nationality.  These  sales- 

men must  be  properly  trained.  One  by  one  they  should  be 
brought  to  America  and  put  through  a  course  of  training 
in  the  plants  of  the  manufacturers  whose  goods  they  will 
sell.  Above  all,  this  selling  force  must  be  loyal  to  the 
manufacturers.  In  this  it  must  have  no  reservations,  no 
limitations.  Its  whole  aim  must  be  to  import  and  sell 
American  goods.  And,  if  it  must  have  salesmen  of  local 
nationality,  it  must  also  have  American  leaders — men  who 
can  inject  American  push  and  spirit  into  the  selling  prob- 

lem. The  training  of  this  force  is  of  paramount  impor- 
tance; and,  whereas  the  salesman  of  local  nationality  should 

be  brought  here  for  training,  so  must  the  American  leaders 
be  trained  for  the  new  land  to  which  they  have  been  as- 

signed. No  one  with  experience  in  the  export  field  fails 
to  realize  the  difficulties  that  attend  the  selection  and  train- 

ing of  the  men  they  send  abroad. 
Back  of  the  selling  force  is  the  administrative  organiza- 

tion with  its  departments  for  dealing  in  exchange,  traffic, 
credits,  shipping,  stocks,  collections,  customs,  insurance  and 
corporate  matters. 

Departmental  Experts 

The  proper  handling  of  all  these  matters  requires  experts 
in  every  department  of  the  export  house.  Before  the  war, 

foreigners  realizing  this,  and  capitalizing  America's  pro- 
vinciality in  the  matter  of  foreign  trade,  came  here  and 

formed  great  trading  companies  for  the  purpose  of  selling 
our  products  in  foreign  countries.  One  such  company  be- 

fore the  war  did  an  annual  import  and  export  business  of 
some  $30,000,000  per  year  with  South  America.  Other 
foreigners  obtained  the  exclusive  selling  rights  of  some  of 
our  best  manufacturers.  This  resulted  in  a  large  share  of 
our  export  trade  being  in  the  hands  and  under  the  absolute 
control  of  foreigners. 

Shall  we  revert  to  the  same  practices  again,  now  that  the 
war  is  over?  Or,  will  our  manufacturers  insist  upon  Am- 

erican goods  being  sold  abroad  by  American  organizations? 
If  they  will  insist,  more  of  such  organizations  will  be  cre- 

ated. These  in  turn  will  encourage  the  creation  of  better 
American  banking  facilities  throughout  the  world.  Better 
banking  facilities  will  encourage  American  investment  in 
foreign  securities  and  industry,  which  in  turn  will  produce 
permanent  markets  for  American  goods.  Such  a  definite 
policy  of  handling  our  foreign  trade  will  insure  that  Am- 

erica with  all  of  her  vast  resources  of  raw  materials  and 
creative  genius,  will  take  her  place  beside  the  other  great 
trading  nations  of  the  world. 

The  Time-Study  Man  or  Rate-Setter 
By  Gaylord  G.  Thompson 

We  have  read  with  interest  of  the  many  qualifications, 
as  set  forth  by  various  writers,  that  must  be  possessed 
by  the  individual  who  aspires  to  be  a  foreman;  likewise 
have  we  assimilated  the  diverse  opinions  as  to  the  subtle 
characteristics  that  distinguish  the  draftsman  from  the 
engineer;  but  there  is  still  an  individual  who  has  thus 
far  escaped  the  literary  barrage  laid  down  by  the  long 
and  short  range  pens  of  various  authorities,  and  that 

is  the  ''time-study"  man. 
While  this  minor  official  has  not  yet  assumed  pro- 

portions of  importance  in  public  print,  he  is  by  no  means 

a  negligible  factor  in  our  industrial  life.  He  is,  how- 
ever, without  a  definite  name,  having  had  various 

monakers  wished  upon  him,  such  as  "time-study  man," 
"task-setter,"  "speed  boss,"  and  sometimes  "efficiency 
man."  It  is  in  the  hope  of  stimulating  discussion  and 
perhaps  arriving  at  a  definite  conclusion  as  to  his  cor- 

rect designation  and  standing  that  this  article  is  writ- 

ten. 
Let  us  take  for  example  a  man  who,  building  upon 
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the  groundwork  of  a  long  period  of  practical  experience 

in  mechanical  lines,  having  become  well  versed  in  speeds 

and  feeds,  methods  of  handling  and  routing  work,  etc., 

having  the  gift  of  concise  and  exact  expression,  and 

having  developed  a  sense  of  responsibility,  considers 

himself  an  expert  time-study  man.  This  man,  whom 

for  the  sake  of  convenience  we  will  call  William,  sees 

in  one  of  the  technical  journals  an  advertisement  the 

requirements  of  which,  while  not  quite  clear  to  him, 

seem  to  be  met  by  the  qualifications  he  possesses,  and 

he  decides  to  make  application  for  the  job. 

After  passing  the  outer  defenses,  he  is  finally  ushered 

into  the  presence  of  the  superintendent  who  wants  to 

know  what  he  can  do.  William  starts  out  to  detail 

his  qualifications  but  is  met  almost  immediately  by  a 

shake  of  the  superintendent's  head  and  the  statement 
that  "we  have  no  opening  for  an  efficiency  expert;  all 
we  want  is  a  rate-setter,  one  who  knows  enough  about 

the  methods  of  production  to  know  whether  or  not  a 

workman  is  trying  to  'put  something  over  on  him'  to 
gain  a  premium  or  higher  piece-work  rates  than  he 

would  normally  get." 
"But,"  replies  William  in  surprise  and  consternation 

at  being  taken  for  an  efficiency  expert,  "I  do  not  claim 

to  be  such;  I  am  merely  a  time-study  man." 

William  Pleads  Guilty  and  Lands  the  Job 

After  some  discussion  as  to  the  applicability  to  specific 

duties  of  the  terms  "efficiency  expert"  and  "rate-setter," 
William  pleads  guilty  to  the  latter  and  lands  the  job. 

After  being  on  the  job  long  enough  to  get  a  knowledge 
of  his  duties,  he  is  still  further  surprised  to  discover 
that  it  is  the  very  job  he  has  been  seeking;  that  his 
qualifications  were  being  put  to  the  severest  test.  His 
analyses  were  required  to  be  exact  in  the  matters  of 
elapsed  time  and  details  of  operation.  He  was  held 
responsible  for  speeds,  feeds  and  methods  of  production, 
and  was  vested  with  a  somewhat  limited  authority  to 
make  changes.  In  short,  William  was  called  upon  to 
assume  the  duties  of  an  expert ;  to  reduce  costs  and  in- 

crease production. 

In  view  of  these  requirements,  is  not  the  term  "time- 
study  man"  the  correct  designation?  The  setting  of  a 
rate  was  merely  the  effect  brought  about  by  scientific 
analysis.  It  was  not  the  number  of  rates  set  per  day 

that  determined  the  measure  of  William's  efficiency,  but 
rather  how  much  he  was  saving  his  employers  in  pro- 

duction costs.  He  was  allowed  to  take  whatever  time 
on  each  analysis  that  was  necessary  to  make  certain 
of  logical  and  correct  conclusions.  The  result  was  that 
William  effected  a  saving  amounting  to  many  thousands 
of  dollars  a  year  by  the  introduction  of  more  efficient 
production  methods,  whereas,  if  he  had  been  required 
to  return  a  certain  number  of  new  rates  each  day,  in 
the  endeavor  to  live  up  to  the  schedule  many  inefficien- 
:ies  would  be  bound  to  remain  unexposed. 

Working  as  a  "Time-Study"  Man 

After  a  lapse  of  time  we  find  William  employed  under 

the  title  of  "time-study  man"  in  another  plant,  where rates  had  already  been  established  but  with  some  few 
exceptions  upon  which  he  was  able  to  demonstrate  his 
ability  to  make  scientific  analyses,  reduce  costs  and  in- 

crease production.  Again  William  felt  that  here  was 
his  chosen  line  but  under  a  different  title. 

His  complacency  was,  however,  short-lived.  There 
soon  came  a  complete  change.     New  machines  were  in- 

stalled, old  machinery  rearranged  and  the  manufacture 

began  of  new  parts  upon  which  rates  were  to  be  estab- 
lished. Workmen  were  complaining  that  their  wages 

were  too  low,  the  hourly  rates  having  been  purposely 

set  low  in  the  expectation  that  the  piece  rates  and  pre- 
miums would  bring  them  up  to  standard. 

William  had  at  this  time  attained  the  position  of 
foreman  of  time-study  and  was  besieged  from  all  sides 
by  foremen  and  workmen  alike  to  establish  rates  on  the 
jobs  going  through  the  shop  in  order  to  restore  wages 
to  a  normal  level.  Right  in  the  midst  of  all  this  trouble 
William  was  informed  that  two  of  his  time-study  men 
had  been  laid  off.  William  sought  an  immediate 
interview  with  the  superintendent  and  endeavored  to 
demonstrate  to  the  latter  why  his  men  should  be  re- 
tained. 

"How  many  analyses  do  you  think  should  be  the 
daily  average  of  each  time-study  man?"  asked  the 
superintendent. 

"That  depends  upon  the  size  of  the  job,  the  working 

conditions  and    " 
"No!  No!"  interrupted  the  superintendent,  "there  is 

a  conservative  average  to  the  number  of  time-studies 
to  be  expected  from  each  man  daily.  Let  me  cite  you 

an  example,"  he  added,  "at  Blank  &  Co.  Their  time- 
study  men  turn  in  an  average  of  from  15  to  20  studies 

per  day,  and  if  they  can  do  it  we  can." After  the  interview  William  returned  to  his  studies 

undecided  as  to  whether  he  was  a  time-study  man  or 
a  rate-setter.  His  thoughts  drifted  back  to  his  previous 
position  where  he  had  been  employed  under  the  title 

of  "rate-setter,"  but  where  his  efficiency  was  deter- 
mined by  the  money  he  was  earning  for  the  company 

rather  than  for  the  daily  number  of  rates  set.  He 
compared  this  position  with  his  present  predicament 
where  an  average  number  of  rates  set  per  day  was 
to  be  his  schedule.  To  meet  this  arrangement  would 
make  it  necessary  for  him  to  slight  his  work. 

Titles  Should  Have  Been  Reversed 

It  dawned  upon  William's  mind  that  the  titles  in 
his  two  positions  should  have  been  reversed,  he  should 

have  been  "time-study  man"  where  he  had  been  "rate- 
setter"  and  vice  versa.  The  principal  requisite  in  the 
first  instance  was  scientific  analysis  and  in  the  second 
he  was  chiefly  concerned  with  rate-setting. 

The  question  is,  to  which  employer  was  William  most 
valuable?  To  the  first  where  he  saved  thousands  of 
dollars  without  reference  to  the  daily  number  of  analyses 
made,  or  to  the  second  where  15  to  20  studies  per  day 
were  required  regardless  of  the  merits  of  each  case  or 
the  thoroughness  with  which  it  was  covered? 

It  is  easily  discernible  which  of  the  two  concerns 
are  getting  the  best  results.  The  first  concern  rated 
their  employees  high  enough  so  that  there  was  no 
dissension  when  they  were  called  upon  to  work  under 
the  hourly  rate.  The  saving  by  increased  production, 

made  possible  by  the  allowance  of  ample  time  to  in- 
vestigate each  case  upon  its  merits,  more  than  com- 

pensates for  the  difference  between  the  high  and  low 
hourly  rates.  This  is  a  case  of  increasing  wages  to 
reduce  costs.  The  second  concern,  where  low  hourly 
rates  prevailed,  because  of  this  very  condition,  found  its 
costs  increased  by  reason  of  the  fact  that  this  con- 

dition was  conducive  to  haste  and  ill-considered  methods 
of  setting  rates  in  order  to  keep  the  workmen  satisfied. 
This  is  a  case  of  keeping  wages  down  and  increasing 

costs. 

I 
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What  One  Manufacturer  Learned  About 
ONE  of  th

e  largest  of 
the  machine  -tool 

manufacturing
  

con- 
cerns recently  uncovered  a 

situation  in  the  transporta- 

tion department  which  had 
neither  been  suspected  nor 
considered.  At  no  period 

in  this  business  has  the  go- 
ing ever  been  easy.  Profit 

margins  were  always  nar- 
row as  is  characteristic  of 

staple  necessities.  Each 

year's  earnings  depended 
upon   an    increased   volu

me  
- 

of  business,  with  the  most 
minute  and  accurate  cost  records  for  every  department, 
so  that  economies  might  be  effected  and  leaks  stopped. 
The  best  technical  minds  available  were  centered  on  each 

phase  of  the  business,  from  the  testing  and  purchase  of 
raw  materials,  through  the  intricate  processes  of  the 

factory,  and  right  up  to  the  packing  of  finished  goods 
for  shipment  at  the  factory  door. 

Almost  by  chance  the  management  discovered  that 

the  motor  transport  was  far  below  the  standard  of 

efficiency  maintained  in  its  manufacturing  and  distribu- 
tion. Accidental  comparison  of  two  sheets  of  cost 

figures  aroused  a  suspicion  as  to  the  efficiency  of  one 
section  of  the  motor  transport,  and  then  it  was  found 
that  the  records  did  not  furnish  a  basis  for  thorough 
analysis,  because  they  were  incomplete. 

At  this  point  the  company's  motor-transport  problem 
was  submitted  to  experienced  transportation  engineers, 

with  a  request  for  investigation  and  suggestions.  The 

engineers  found  that  the  motor  equipment  was  operated 

in  two  widely  separated  cities,  in  each  of  which  the 

company  had  a  good  garage  with  its  own  system  of  cost 
records.  But  the  system  followed  in  each  place  was 
different.  Both  sections  of  the  motor  fleet  were  under 

the  supervision  of  men  who  had  risen  from  the  ranks 
of  drivers.     Their  experience  in  operation,  mechanical 

Motor  Transportation* By  F.  G.  KANE 

The  motor  truck  as  used  in  the  delivery  and 
hauling  service  of  the  big  manufacturer  is  still 
enough  of  a  novelty  to  be  treated  much  as  was 
its  predecessor,  the  horse  and  wagon.  When 

the  owner  treats  it  as  he  does  his  expensive  pro- 
duction machinery  and  takes  as  much  pains  in 

keeping  track  of  its  costs,  he  may  expect  results 
which  agree  with  the  claims  of  the  salesman. 

•Copyright  by   Transportation   Engineering   Department,   Pack- ard Motor  Car  Company. 

upkeep  and  management 
of  men  was  excellent,  and 

they  were  entitled  to  com- 
mendation for  high  stand- 

ards in  keeping  equipment 
actually  at  work,  and  for 
good  human  organization. 
But  they  were  not  familiar 
with  accounting,  much  less 
scientific  cost  management, 
and  when  each  devised  his 
own  cost  system,  it  was 
naturally  limited  to  details 
with  which  he  was  most 

^j^iss^^ii;^;;^;;^;;;^^^^^^     familiar.       For     exampls, 
blanks  were  provided  for 

keeping  track  of  items  like  gasoline,  oil,  tiies,  repairs, 

garage  expense,  wages  of  chauffeurs,  helpers  and  me- 
chanics. From  these  records  a  sincere  effort  was  made 

to  figure  out  general  operating  costs  in  miles,  tons,  days 
of  operation,  cost  per  mile,  cost  per  ton  ajid  cost  per 
ton-mile. 

The  first  inspection  of  the  motor  equipment  itself 
by  the  engineers  revealed  the  fact  that  not  one  of 
the  60  vehicles  had  a  speed  or  distance-recording  ap- 

pliance in  good  working  order.  This  reduced  the  figur- 
ing of  ton  and  mile  costs  to  rough  estimates.  It 

was  also  found  that  rule-of-thumb  methods  had  been 
largely  followed  in  keeping  track  of  gasoline,  oil  and 
the  like.  A  clerk  intrusted  with  recording  these  items 
would  perhaps  ask  a  driver  how  many  miles  he  made 

to  a  gallon  of  gasoline,  and  if  the  driver  replied,  "About 
two  miles,"  the  busy  clerk  in  good  faith  said,  "Well, 
you  had  20  gallons  of  gasoline  today,  Jim,  so  you  must 

have  run  about  40  miles,"  and  40  miles  would  probably 
be  entered  on  the  records  as  the  performance  of  that 
truck  that  day. 

A  motor  fleet  of  that  size  necessarily  consumes  large 
quantities  of  supplies,  such  as  tires  and  parts.  In 
neither  garage  was  there  any  stock-keeping  system  for 
supplies.  No  correct  inventory  had  been  made  for  years 
and  no  correct  pricing  of  the  different  materials  for 
quick,  accurate  debit  entries  against  each  motor  was 
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on  hand.  The  company  was  compelled  to  merchandise 

its  products  in  the  light  of  accurate  cost  records  and 
pricing,  but  it  had  never  made  any  effort  to  merchandise 
the  supplies  used  in  its  motor  fleet. 

Even  if  each  garage  superintendent  had  worked  out 
a  satisfactory  system  of  records  for  the  above  items, 
which  gave  a  faithful  accounting  day  by  day,  with  the 
lack  of  uniformity  in  the  two  systems,  it  would  have 
been  impossible  to  make  fair  comparisons.  As  a  matter 
of  fact,  when  the  general  management  tried  to  run  down 
obvious  discrepancies  the  cost  records  were  not  capable 
of  compari  son. 
Furthermore  both 

systems  were  de- 
ficient in  monthly 

and  yearly  sum- 
maries, whereby 

identical  items  of 
experience  could 
be  compared,  one 
month  with  an- 

other, and  one  ve- 
hicle with  an- 
other. Thus  hun- 
dreds of  wastes 

and  leaks  were 
possible  and  could 
not  be  corrected 
because  they  could 
not  be  found.  For  -the  motor  truck  in  the the    same    reason 
many  genuine  economies  and  efficient  operating  methods 
were  concealed  and  could  not  be  brought  to  light  and 
turned  to  advantage. 

This  company's  motor  equipment  includes  vehicles  of 
various  makes,  types  and  capacity.  Records  did  not 
show  which  maker's  cars  were  most  efficient  nor  the 
sizes  and  types  of  vehicles  best  adapted  to  that  business. 
Among  the  60-odd  drivers  there  was  a  wide  range 

of  ability.  Records  did  not  reveal  the  incompetent 
man,  nor  furnish  a  basis  upon  which  to  overcome  his 
shortcomings  by  instruction,  or  by  directing  his  atten- 

tion to  important  factors  of  operation.  Nor  was  it 
possible  to  discover  the  most  efficient  drivers  and  make 
their  methods  available  to  others.  Real  injustice  was 
often  done  drivers  because  they  could  not  be  given  credit 
for  skill,  carefulness,  economies  of  fuel  and  supplies, 
and  other  praiseworthy  service  to  the  company. 
What  this  company  learned  from  a  verbal  report, 

following  a  brief  investigation  of  garage  records  and 
methods  by  transportation  engineers  was,  that  it  had 
never  secured  a  clear  mental  picture  of  its  motor  equip- 

ment, much  less  of  its  motor  transport  requirements. 
The  engineers  were  asked  to  study  the  situation  fur- 

ther and  make  recommendations.  They  began  by  ascer- 
taining the  kinds  of  material  to  be  hauled,  and  made  a 

study  of  the  territory  to  be  covered  with  reference  to 
distances,  systematic  routing,  character  of  pavements 
and  roads,  branch  distributing  points,  facilities  for 
quick  loading  and  unloading  at  freight  terminals,  etc. 
Then  followed  an  inventory  of  motor  equipment  in  use, 
as  to  make,  type,  capacity,  age,  condition,  kinds  of 
bodies  and  general  suitability  to  service  requirements. 
This  included  a  study  of  idle  equipment  during  slack 

MANUFACTURER'S   SERVICE 

periods  and  a  maximum  use  of  motors  during  busy 
periods  with  investigation  of  the  outside  trucking  serv- 

ice required  in  busy  seasons. 
With  this  groundwork  of  facts  the  engineers  were 

assigned  to  ride  routes  with  drivers,  keeping  accurate 
route  records  of  gasoline,  oil  and  supplies,  mileage,  time 
spent  on  each  trip,  time  of  loading  and  unloading,  time 
lost  by  delays  of  every  kind,  whether  due  to  mechanical 
mishaps  or  outside  causes,  such  as  waiting  at  ter- 
minals. 

Route  records  were  worked  out  in  terms  of  cost  and 

hours,  with  al- 
most startling  dis- 

crepanc  i  e  s  r  e  - vealed  in  actual 
ton-mile  values 

between  two  ve- 
hicles which  had 

been  credited  with 

identical  perform- 
ance. It  was 

found  that,  be- 

cause garage  su- 
perintendents had 

n  0  trustworthy 

figures  of  cost 
for  vehicles  of  va- 

rious types  and 

capacities,  freight 

hauling  and  de- 
livery se  r  v  i  c  e 

were  not  clearly  separated  and  vehicles  of  widely  differ- 
ent character  were  used  indiscriminately  for  all  classes 

of  service.  A  heavy  truck  might  be  subjected  to  too  many 
stops  and  waits  by  reason  of  the  kind  of  freight  car- 

ried, while  lighter  vehicles  were  used  in  hauling  solid 
loads  over  direct  routes  when  they  should  have  been 
assigned  to  mixed  loads  with  many  stops  to  relieve 
large  trucks  of  peddling  work. 

Opportunities  were  also  found  to  get  the  drivers'  view- 
points on  important  matters  such  as  causes  of  delay 

at  terminals,  mechanical  mishaps  to  equipment,  the 
efficiency  and  dependability  of  different  motors,  the 
convenience  of  bodies,  and  loading  and  unloading  de- 

vices, their  feeling  toward  the  company,  their  interest 
in  efficient  operation,  and  so  forth. 

As  an  upshot  of  this  investigation  the  company  is 
now  using  the  National  Standard  Cost  System  adopted 

by  the  Truck  OwTiers'  Conference,  which  is  recognized 
as  fully  covering  every  essential  point  of  motor 
transportation  costs,  and  possessing  a  flexibility  which 
permits  its  application  to  motor  transportation  plants 
of  every  size  and  character.  Furthermore  it  now 
recognizes  the  difference  between  motor  trucks  as  an 

important  auxiliary  service,  tacked  loosely  to  the  out- 
side of  its  business,  so  to  speak,  and  real  motor  trans- 

portation as  incorporated  into  the  business,  taking  its 
place  as  part  of  the  whole  process  of  production,  from 
import  of  raw  materials  to  final  customer  deliveries. 

Taking  this  view,  motor  transportation  is  machinerj-. 
It  eliminates  hand  labor,  boosts  up  output,  reduces  cost. 
It  demands  study  as  machinery.  It  demands  scientific 
management,  as  well  as  cost  keeping.  It  is  an  intimate 
part  of  the  industrial  equipment  and  the  factory  process. 
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and  should  be  so  regarded.  Only  on  that  basis  will  it 
yield  maximum  production,  and  any  other  basis  of  opera- 

tion is  unfair,  both  to  the  motor  equipment  and  the 
business  itself. 

In  delivery  and  hauling  by  horse  and  wagon  the 
equipnient  was  looked  upon  as  an  auxiliary,  if  not  a 
necessary  evil.  Investment  in  a  horse  and  wagon  was 
small  compared  with  the  motor  truck.  The  average 
motor  truck  represents  an  investment  of  at  least  $3000 
while  a  horse  will  cost  about  $350  and  a  wagon  about 
$500.  Motor  trucks  operated  by  the  business  concern 
whose  experience  was  dealt  with  above,  cost  $6000  each. 
The  horse  has  a  limit  of  travel  and  work;  he  will 
haul  IJ  tons  maximum  about  18  miles  a  day.  He 
could  be  driven  10  or  12  hours  daily  and  then  had  to 
rest.  When  he  was  not  busy  his  owner  felt  satisfied 
because  he  was  at  least  resting  and  could  later  be 
called  upon  for  work.  The  relatively  smaller  cost  of 

investment  and  driver's  wages  led  his  owner  to  look 
upon  loss  by  idle  time  as  negligible.  When  motor 
vehicles  were  substituted  for  horse  equipment  the 
owner  persisted  in  regarding  them  upon  much  the  same 
basis,  as  auxiliaries  of  the  business  instead  of  costly, 
high-capacity  machinery  of  an  entirely  new  type.  A 
5-ton  motor  truck  will  travel,  on  the  average,  50  to 
60  miles  a  day,  carrying  from  three  to  four  times  the 
load  of  a  horse  truck.  It  requires  no  periods  of  rest 
but  can  be  kept  running  twice  as  many  hours  as  a 
horse.  In  other  words,  it  is  modern  high-power  equip- 

ment, and  requires  an  entirely  different  viewpoint. 

Employment  "Systems" 
By  John  P.  Commentz 

In  nearly  every  industrial  magazine  one  picks  up  to- 
day are  articles  on  employment,  setting  forth  ideal 

methods  of  obtaining  the  help  that  is  needed  in  our 
factories  all  over  the  country.  One  writer  starts  by 

saying  that  a  "straight  line  is  the  shortest  distance 
between  two  given  points,"  and  then  proceeds  to  lay 
before  the  reader  a  most  wonderful  system,  incorporat- 

ing organization  charts,  card  indices,  applications,  ap- 

j)licant's  introduction  to  foreman,  applicant's  acceptance, 
applicant's  engagement,  etc.,  together  with  a  record 
folder  to  contain  all  the  data  collected  in  open  file 
while  the  applicant  is  in  employment.  When  the  em- 

ployee leaves,  this  folder  with  contained  information 
is  transferred  to  the  closed  file. 
Now  I  am  not  aiming  at  any  particular  system,  for 

I  know  that  all  large  as  well  as  small  business  enter- 
prises of  today  should  have  a  well-oiled  routine  in  which 

they  should  run,  and  that  all  departments  working  in 
harmonious  cooperation  makes  for  their  successful 
management. 

From  the  writer's  personal  experience  covering  the 
last  five  years,  especially  during  the  war,  this  straight 
line  between  two  points  has  been  sadly  neglected.  It 

was  rather  a  long  line  which  led  around  Robin  Hood's 
barn  before  the  applicant  was  brought  face  to  face  with 
the  individual  who  would  ultimately  decide  whether  or 
not  he  would  be  hired. 

Employers  were  crying  for  men,  especially  skilled 
mechanics,  and  the  response  of  the  unemployed  was  in- 

adequate to  meet  the  requirements.  With  the  Govern- 
ment forcing  men  to  leave  their  positions  and  enter 

war  industries,  matters  were  still  more  complicated. 
Let  me  illustrate  one  instance  of  this:  One  of  the 

largest  airplane-motor  plants  in  the  East  made  prepara- 
tions to  hire  about  10,000  men  within  the  space  of  four 

months,  most  of  whom  were  to  be  skilled  workmen. 
Advertisements  were  placed  and  from  early  morning  to 
late  at  night  a  line  of  men  extended  some  300  or  400 
ft.  from  the  employment  office  with  as  many  as  300 
men  inside  waiting  to  be  interviewed.  Each  man  had 
to  take  his  chance  in  line,  consequently  men  would  lose 
a  large  part  of  the  day  before  they  could  come  within 
range  of  the  interviewer,  who,  with  the  aid  of  a 
micrometer,  would  ask  a  few  questions  as  to  name,  age, 
nationality,   experience,  etc. 
Now  what  happened?  One  out  of  20  or  25  men 

would  prove  acceptable  to  the  interviewer  who  would 
pass  him  along  to  the  foreman  to  be  accepted  or  re- 

jected ;  and  one  man  out  of  10  so  passed  along  would 
be  accepted  by  the  foreman.  Men  turned  away  today 
would  be  accepted  tomorrow  by  some  other  interviewer 
who  was  perhaps  a  better  judge  of  men  or  understood 
mechanical  matters  better  than  the  other. 

The  work  of  the  writer  at  that  time  was  largely  in 
and  around  the  employment  department,  and  at  times  he 
could  not  help  overhearing  remarks  made  by  the  men. 
"Well,"  said  one  of  them,  "I  have  been  here  three 
hours  and  will  not  stay  any  longer.  If  they  want 
a  mechanic  I  am  here,  but  I  do  not  intend  to  stand 

around  all  day."  This  man,  like  others,  was  justified; 
good  mechanics  would  not  stand  in  line  for  hours;  it 
meant  bread  and  butter  to  them  and  each  day  out  of 
employment  set  them  back  so  much  more  in  money  and lost  time. 

Men  refused  by  one  foreman,  because  he  felt  that 
they  were  not  fitted  to  fill  the  position,  would  be  ac- 

cepted by  another,  and  perhaps  prove  to  be  most  efl[i- 
cient.  Again  men  refused  by  interviewers  were  brought 
in  contact  with  foreman  and  accepted.  One  thing  of 
which  we  may  be  certain  is  that  not  all  men  are  qualified 
to  pass  on  the  merits  of  others. 
A  case  that  was  brought  to  the  attention  of  the 

writer  was  that  of  a  man  who,  with  an  experience  of 
seven  years  as  an  accountant  in  two  of  the  largest 
concerns  in  the  state,  applied  for  a  position  in  the 
accounting  department,  and  was  turned  away  under  the 
plea  that  he  lacked  experience.  The  Government  later 
accepted  him  with  a  rating  of  81  per  cent,  on  his  appli- 

cation and  immediately  placed  him  in  a  $2400  position. 
This  man  was  acceptable  to  the  employment  supervisor, 
but  was  turned  down  by  the  office  executive,  yet  he 
proved  so  efficient  as  to  handle  a  staff  of  40  men  under 
the  Government. 

Planning  an   Exposition   in   Norway 
Efforts  are  being  made  to  hold  an  exposition  in 

Christiania,  Norway,  in  the  summer  of  1919,  which 
will  include  all  branches  of  American  goods.  This  has 
the  approval  of  the  American  minister  at  Christiania, 
The  idea  is  an  excellent  one,  because,  since  the  outbreak 

of  the  war,  Norway  has  come  into  closer  commercia' relations  with  America. 
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American  Machinery  In  Australia 
Bureau  of  Foreigm  and  Domestic  Commerce 

Australia  being  ividely  separated  from  industrial 
nations  must  perforce  depend  more  and  more 
upon  her  own  industries  for  many  manufactured 
articles  for  home  consumption.  This  means  that 
she  must  produce  and  keep  in  repair  an  ever- 
grovnng  volume  of  machinery.  To  do  this,  ma- 

chine tools  of  every  description  will  be  needed, 
the  demand  for  which  will  offer  to  the  American 
machine-tool  builders  a  promising  outlook  for  a 
permanent  export  market. 

AUSTRALIA  is  rapidly  becoming  a  manufacturing 
l\  country  and  the  demand  for  certain  American 

J.  X.  machinery  and  machine  tools  is  increasing.  As 
a  majority  of  the  engineering  establishments  are  also 
jobbing  shops,  the  engineers  in  charge  are  averse  to 
buying  from  catalogs  but  desire  actual  demonstrations, 
especially  of  new  machines,  and  the  majority  of  sales 
are  accordingly  made  after  a  sample  machine  has  been 
received  by  the  agent  or  importer.  A  substantial  addi- 

tional discount  on  introductory  orders  should  be  allowed, 
particularly  in  highly  specialized  lines,  as  otherwise 
there  is  not  sufficient  incentive  to  warrant  the  importer 
taking  the  risk  of  the  machine  not  being  a  success. 
Types  of  American  machines,  which  have  subsequently 
enjoyed  exceptional  sales,  have  been  kept  off  the  Austra- 

lian market  for  years  because  the  manufacturers  did 
not  put  a  sample  machine  into  the  hands  of  a  good 
agent  and  were  finally  introduced  by  the  importer  who 
took  a  chance  on  their  success. 

Location  of  Manufacturing  Industries 

The  majority  of  the  manufacturing  plants  and  the 
largest  engineering  shops  are  situated  in  Sidney,  New 
South  Wales,  and  Melbourne,  Victoria,  which  places 
produce  an  equal  amount  of  manufactured  goods.  The 
former  took  5.3  per  cent,  of  the  imports  of  machine 
tools  in  1916-17,  and  the  latter  37  per  cent.  The  terri- 

tory of  Queensland,  however,  with  its  rapidly  expanding 
meat  trade  and  meat-canning  industries  will  show  an 
increased  demand  for  machinery  and  machine  tools  in 
the  next  few  years,  although  taking  only  4  per  cent,  of 
the  total  imports  of  machine  tools  in  1916-17.  The 
same  is  true  of  Western  Australia  with  its  gold-mining 
developments.  Wool  and  textile  manufactures  are  the 
leading  industries  in  Victoria  and  New  South  Wales, 
and  their  growth  has  been  hastened  by  lack  of  shipping 
facilities  which  has  cut  off  Australia  from  foreign 
markets. 

Exclusive  Agency  Most  Acceptable 

The  exclusive  agency  is  accepted  as  the  most  satis- 
factory method  of  selling  machinery  and  accessories  in 

Australia.  Some  of  the  established  agencies  have 
certain  circles  of  customers,  but  progressive  agencies 
make  themselves  of  general  service  to  all  customers. 

Moreover,  in  a  country  like  Australia  where  vast  dis- 
tances must  be  traveled  seeking  orders  and  modern 

machinery  is  just  being  introduced,  it  is  only  fair  to 
the  agent  who  has  stocked  a  machine,  which  may 
sometimes  prove  unsalable,  that  he  be  protected  by  an 

exclusive  contract.  If  proper  care  is  taken  in  the 
selection  of  a  progressive  house  there  is  little  fear  that 
an  arrangement  will  be  used  to  stifle  competition,  such 
firms  generally  being  just  as  anxious  to  develop  business 
as  the  manufacturer. 

Since  the  war,  Australian  importers  have  arranged 
for  cash  payments  against  documents  in  New  York, 
and  there  is  little  probability  of  an  early  return  to 
the  old  method  of  sight  drafts  with  documents.  The 
price  list  in  almost  universal  use  in  Australia  is  made 
on  a  small  loose  sheet  punched  with  three  i-in.  holes 
at  3  in.  centers.  The  advantage  of  conforming  to  such 
styles  of  price  lists  and  insuring  the  maintenance  of 
complete  files  of  prices  is  apparent.  This  same  sug- 

gestion holds  good  with  reference  to  delivery  informa- 
tion sheets  and  sheets  showing  machines  in  stock. 

American  War  Deliveries 

The  Australian  import  agent  seems  to  have  legitimate 

fault  to  find  with  the  American  manufacturers'  op- 
timism in  making  delivery  promises.  It  is,  of  course, 

open  to  question  whether  under  the  abnormal  war 
conditions  any  industry  can  function  with  the  same 
precision  as  in  peace  times,  and  now  that  peace  is  at 
hand  American  manufacturers  will  be  quick  to  convince 
Australian  importers  that  they  are  ready  and  willing 
to  make  as  satisfactory  deliveries  as  other  countries. 
All  the  Australian  agent  seems  to  request  is  that  orders 
be  delivered  in  the  same  rotation  as  received;  any 
other  treatment  is  not  only  unfair  but  a  source  of  em- 
barassment  and  expense  to  the  importer  who  has  given 
his  customer  a  specified  date  of  delivery.  Perhaps  the 
importers  would  not  complain  if  they  were  quoted 
definite  dates  of  delivery  even  three  times  as  long  as 
those  given,  as  they  would  then  know  what  to  expect 
and  could  explain  to  their  customers.  But  a  short- 

sighted policy  of  accepting  all  orders  at  delivery  dates 
impossible  of  execution  is  to  be  avoided. 

Information  and  Instructions  Wanted 

Foundation  plans,  instructions  for  setting  up,  and 
information  regarding  the  working  of  machines  are  all 
greatly  desired.  Such  information  is  usually  the  sole 
guide  of  the  employees  who  operate  the  machines,  and 
in  many  cases  newly  introduced  types  of  machines  can 
be  satisfactorily  set  up  in  no  other  way  tlian  by  follow- 

ing printed  instructions.  In  one  instance  a  fairly  in- 
tricate automatic  gear-cutting  machine  was  ordered 

and  instructions  specifically  requested,  but  no  attention 
was  paid  to  the  request.  When  five  more  of  the  ma- 

chines were  ordered  the  same  thing  occurred,  so  that 
the  matter  could  not  be  attributed  to  oversight. 

The  Australian  importer  is  a  close  reader  of  the 
leading  American  machinery  trade  journals,  and  in- 

formation regarding  new  types  of  machines  is  often 
requested  on  the  strength  of  these  advertisements. 
Naturally  the  importer  who  writes  for  a  particular 
machine  is  interested  in  other  types  and  a  sale  of  some 
other  machine  might  be  effected  at  once  if  other 

catalogs  were  sent,  whereas  the  orde-  for  a  similar 
machine  is  placed  with  a  competitor  of  the  manufac- 

turer because  of  this  lack  of  business  foresight.  This 
.'ituation  will  be  better  appreciated  when  it  is  realized 
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that  under  present  conditions  it  requires  10  weeks  for 
a  letter  to  reach  Australia  and  a  reply  to  be  received. 
For  this  reason  it  is  sometimes  advisable  in  case  of 
unstable  price  conditions  to  state  that  prices  will  hold 
until  a  definite  date,  so  that  the  Australian  merchant 
will  be  able  to  cable  his  order  in  case  the  letter  is 
delayed. 

Practically  all  machinery  is  subject  to  customs  tariff 
in  Australia  and  must  undergo  inspection,  and  for 
this  reason  it  is  preferable  to  leave  one  board  on  the 
top  of  the  case  not  hoop  ironed  and  nailed  but  simply 
screwed  down.  This  board  should  be  located  so  as  to 
allow  a  good  view  of  the  machine.  The  loading  and 
warehousing  facilities  in  Australia  are  not  the  best, 
and  few  cranes  are  employed,  so  that  strong  packing 
is  desirable. 

Machines  in  Demand 

Lathes  are  the  most  important  essential  in  the  ma- 
chine shops  which  are  springing  up  in  Australia.  As 

the  majority  of  the  work  of  these  shops  is  jobbing, 
the  machine  tools  should  be  universal.  Gap  lathes,  for 
instance,  permit  one  machine  to  cover  a  large  range 
of  work  and  are  very  popular  in  Australia.  One  Amer- 

ican machine  of  this  universal  type  has  enjoyed  a  very 
large  sale.  Most  of  the  American  gap  lathes  before 
the  introduction  of  this  one  were  cheap,  and  light  tools 
are  not  in  demand.  A  popular  lathe  of  English  manu- 

facture has  very  large  bearings  and  a  rugged  headstock 
which  appeals  strongly  to  the  Australian  market  and  is 
in  more  universal  favor  in  large  mining  shops  than  any 
other  tool. 

The  price  of  American  planing  machines  as  compared 
with  those  of  English  make  is  disproportionately  high. 
Though  the  American  machines  are  very  high  grade 
with  a  number  of  automatic  and  convenient  feeds,  these 
conveniences  have  made  the  price  too  high  for  the 
Australian  market,  and  at  present  there  are  not  half  a 
dozen  of  these  machines  in  use  in  that  country.  A 
moderate-priced  simple  planing  machine  could  be  intro- 

duced to  advantage.  This  is  equally  true  of  punches, 
shears,  rolls,  and  other  tools  used  in  shipbuilding  and 
structural  work,  our  price  of  which  is  out  of  all  propor- 

tion to  the  prices  of  British  makes. 
Table  I  shows  the  increase  by  countries  in  imports 

of  machine  tools  since  the  beginning  of  the  war. 

TABLE  I.     INCREASE  BY  COUNTRIES  IN  IMPORTS 
OF  MACHINE  TOOLS  FROM  1914  TO  1917 

Imported  from  1914-15                1916-17 
United  Kingdom    $265,039              $424,846 
United  States    226,307                407,618 
jermany    9,08 1 

^weden    6,964             '       1,883 Belgmm    4.993 
New  Zealand    1  153                     5  767 
9S"»1»   ;    3,236  4;803 
.\il  other  countries    346  8,370 

Total       $5 17, 1 19  $853,287 

Table  II  shows  the  principal  lines  of  machinery, 
imports  of  which  have  increased  during  the  past  five 
years,  and  the  countries  of  origin  of  these  imports  in 
1916-17  are  given  in  Table  III. 

TABLE  II.     KINDS  OF  MACHINES  WHICH  SHOW  INCREASED 
IMPORTATION  FROM  1912  TO  1917 

Kinds  of  Machinery  1912              1913  1914-15        1915-16  1916-17 
Cream  separators    $445,674      $510,389  $311,295      $266,636  $468,313 Harvesters    306,015        376,059  669,090          88,634  691,247 Mowers,    reapers     and 

binders...  ,  lli'VA        "9,740  472,722        793.400  639,585 Dynamos  up  to  200  hp.,  1,803,885  1,910,802  1,668,265  2,230,419  1,987  060 tlectnc  starting  appar- 

»f^"».          VJA^J"       "7,882       431,551        437,975       519,747 Weighing  apparatus...        195,599        191,672        192,120       223,902        211,479 

Total     $3,701,654  $4,136,544  $3,745,043  $4,040,786  $4,517,431 

TABLE  III.    COUNTRIES  OF  ORIGIN  OF  IMPORTS  GIVEN  IN  TABLE  U 

...    .      ,„    ̂ .                  United  United                            All Kinds  of  Machinery         Kingdom  Canada       .States        .Sweden     Other* 
Cream  separators           $13,178        $11,441    $430,826    $12,867 
Harvesters    $448,248.        242,999 Mowers,  reapers  and  bind 

,  "s             14,069  273,186 
Dynamos  up  to  200  hp           766,459  5,265 
Electric  starting  apparatus.        225,908  78 
Weighing  apparatus..           124,680  638 

Total      $1,144,294  $727,415 
Percent,  of  total                     25  16 

352,315 

1,148,932 
292,121 
84,755 

27,409 

1,148 

14 40,455 
492 

1,406 

I 
$2,132,563  $459,383  $55,234 

47      10      2 

The  decrease  in  imports  of  the  classes  of  machinery 
given  in  Table  IV  is  attributed  mainly  to  war  conditions 
involving  scarcity  of  tonnage  and  ap  abnormal  demand 
on  the  machinery  manufacturers  at  home,  although  the 
fact  that  the  number  of  establishments  in  Australia 
using  machinery  increased  from  9264  in  1910  to  11,438 
in  1915  with  an  increased  horsepower  requirement  from 
298,601  to  504,834  would  point  to  a  healthy  industrial 
growth  which  has  been  fostered  by  war  conditions. 
Table  V  shows  the  countries  of  origin  of  these  imports 
in  1916  to  1917. 

TABLE  IV.     KINDS  OF  MACHINES  WHICH  SHOW  DECREASED 
IMPORTATION  FROM  1912  TO  1917 

Kind  of  Machinery 

Adding  and  com- 
puting machines. Churns   

Gas  and  oil  ensiines 
Portable  and  trac- 

tion engines   
Locomotives   
Ploughs,  harrows, etc   

Other   agricultural 
implements        1,009,088 

Clothes  wringers 

and  washing  ma- chines  

Dynamos  over  200 

hp   Mining  machinery. 
Moti\'e-power  ma- chinery   
Printing  presses... . 
Sewinc  machines... 

Typewriters   
All  other  machin- 

ery      6,360,082 

1912 

$364,384 90,308 

850,825 
830,731 

2,280,306 

687.223 

167,417 

245,096 469,393 

2,483,686 
886,044 

1,489,679 533,155 

1913 

$481,501 114,557 

936,427 

705,360 
2,070,185 
604,244 

854,003 

146,092 

335,891 541,096 

2,486,490 
940,962 

1.260,073 
477.973 

1914 

$313,631 107,248 

897,314 
293,917 

1,620,228 

635,521 

720,768 

98,240 

227,942 
388.926 

2,358,126 
575,381 

731,508 
343,624 

1915-16    1916-17 

$210,418 
93,490 

755,709 
277.877 

534,609 

613.846 

727.878 

79.927 

64.870 412,416 

1,454.587 504.223 

1,069,203 381,480 

$257,365 
73,932 

539,987 

218.404 
381.976 

516,141 

627.087 

58,237 
85,042 

361.211 
1,205,817 
254,065 

1.133.442 471,394 

6,75,0,668   5.959,049   4.194.198   4,615.773 

Total   $18,747,417  $18,705,522  $15,271,423  $11,374,731  $10,799,873 

TABLE  V.    COUNTRIES  OF  ORIGIN  OF  IMPORTS  GIVEN  IN  TABLE  IV 

Sweden All 

Others 

$l6,56i 30.406 

$9,178 10,614 

2,604 

"2,351 

12,565 

4.102 

10,643 

437 

3,285 11.188 

6.205 96.493 

■   594 

16,609 4,492 

7,572 

131 

82,920 

United  United 
Kind  of  Machinery  Kingdom  Canada  States 

.\dding     and     computing 
machines    $9,329  $2,394  $236,463 

Churns    3,562         43,195 
Gas  and  oil  engines    225,737  16,600  264,640 
Portable  and  traction  en- 

gines   62,758        155,646 
Locomotives    315,018        64,608 
Ploughs,  harrows,  etc    62,033  268,072  173,472 
Other  agricultural  imple- 

ments   72,603  204,296  335,443 
Clothes     wringers     and 

washing  machines    13,563         44,237 
Dvnamos  over  200  hp..  .  .  64,000  21,043 
Mining  machinery    81,173  1,475  274,685 
Motive-power  machinery.  827,466  13,728  336.826 
Printing  presses    55.576  5,217  188.781 
Sewing  machines    536,254  185  583,226 
Typewriters    16,254  1,231  453,777 
All  other  machinery    2,029,511  13,529  2,393.321 

Total     $4,374,837    $526,727     $5,569,363    $168,240    $160,710 

Promising  Outlook  for  American  Trade 

The  United  States  is,  therefore,  the  leader  in  the 
machinery  market  of  Australia  according  to  latest 
available  statistics.  Whether  this  leadership  can  be 
maintained  will  of  course  depend  upon  a  great  many 
considerations,  not  the  least  important  of  which  are 
closely  related  to  the  suggestions  made  above.  The 
Australian  machinery  merchant  is  fully  alive  to  the  ad- 

vantages and  good  points  of  American  machinery,  just 
as  he  appreciates  most  keenly  the  weakness  in  our 
export  methods,  the  brunt  of  which  eventually  must  be 
borne  by  him.  The  closest  attention  should  be  paid 
to  his  wishes  if  we  are  to  encounter  a  full  measure  of 
success. 

i 



May  15,  1919 Don't  Wait — BUY  Equipment  Now 
947 

Manufacturing  the  9.2-In  Howitzer  Shell 
By  S.  a.  hand. 

(Continued  from  Page  897,  May  8  issue) 

THE  thread  is  milled  in  a  Lees-Bradner  thread- 
milling  machine,  Fig.  20,  the  shell  being  held  in 
a  draw-in  collet.  The  hob  A  is  of  high-speed  steel 

and  is  without  lead,  the  lead  being  given  to  the  carriage 
of  the  machine  by  the  usual  lead  screw  and  change  gears. 
The  hob  is  set  to  cut  the  full  depth  of  the  thread  so  that 
the  operation  is  completed  in  one  revolution  of  the 
shell  plus  a  slight  overtravel  to  insure  a  perfect  thread. 
After  completion  of  the  thread  the  hob  is  withdrawn 
from  the  shell  and  a  milling  cutter  B  attached  to  the 
outer  end  of  the  arbor.     This   is   used   to  finish   tht 

counterbore  for  the  base-plug  flange  by  circular-milling 
without  disturbing  the  shell  in  its  setting.  For  this 
last  part  of  the  operation  the  cutter  is  positioned  for 
distance  by  bringing  the  end  of  the  stop  C  against 
the  shell  base  and  for  depth  of  cut  by  a  stop  on  the 
cross-slide.  For  this  part  of  the  operation  the  lead 
screw  is  out  of  commission  and  the  carriage  clamped 
to  the  bed  of  the  machine. 

The  nose  must  now  be  faced,  countersunk,  bored, 
reamed  to  size  for  threading,  thread  clearance  cut  and 
the  hole  tapped.     These  operations,  Fig.  21,  are  done 

FIGS.  20  TO  23.  THREAD  MILLING,  TURNING  AND  TESTING 
Fig.  20 — Milling  the  thread.     Fig.  21 — Finishing  the  nose.     Fig.  22 — Turning  the  copper  band. 

the  copper   band   for  concentricity. Fig.   23 — Testing 
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FIG.  25.     ROUGH-TURNING 

in  a  22-in.  lathe  provided  with  a  hexagon  turret  on  the 
carriage.  The  shell  is  held  at  the  base  by  a  split-ring 
chuck  and  supported  at  the  nose  by  a  special  steadyrest 
having  a  copper  ring  of  the  same  profile  as  that  of  the 
shell.  The  operations  are  such  as  are  used  in  every- 

day screw-machine  practice  and  with  the  exception  of 
cutting  the  thread  clearance,  need  no  further  descrip- 
tion. 

The  tool  for  cutting  the  thread  clearance  is  single 
pointed,   with   the   point   projecting   downward. 

In  operation  the  turret-binding  lever  is  slacked   off 

THREAD 

bos  i-olo  t^i? 
s».V  k>ki  vfijvc 
\s»v^    vs>^£i    uivsi 

->1 

FIG, 
u..  0.6Z2S  " ^  .0.6275" 

24.      THE   BASE   PLUG 

TRANSFORMATION  FOR  OPERATION  512— FINISH  NOSE 
Machine-^Davis  22-in.  lathe.  Number  of  operators — One.  Work- holding  device— Split-ring-  chuck  for  base;  nose  run  in  special steadyre.st  Tool-holding  device— Turret  on  carriage.  Cutting tools — High-speed  steel.  Number  of  cuts — Four,  one  counterbore. one  ream,  one  relief,  one  tap.  Cut  data— Speed,  58  ft.  per  minute : reed.  0.021  m.  per  revolution.  Coolant — Mineral  lard  oil.  Gages 

"-Profile  plug,  go  1.900  in..  No-go,  1.907  in. ;  plug  thread ;  length or  thread.     Production,  45  per  machine  in  eight  hours. 

FIG.    26.      MILLING    THE    THREAD 

and  the  turret  is  raised  from  its  seat  by  a  spring. 
This  allows  the  tool  to  clear  the  bottom  of  the  hole, 
and  while  in  this  position  it  is  fed  in  beyond  the  hole 
and  the  turret  clamped  down  to  its  normal  position, 
setting  the  tool  to  cut  to  the  proper  diameter.  The 
carriage  is  then  fed  by  hand  to  the  right  until  a 
swinging  stop  on  the  tool  bar  (not  shown)  can  be 
swung  clear  of  the  nose.  This  makes  a  roughing  cut. 
The  feed  to  traverse  the  carriage  to  the  left  is  then 
thrown  in  and  the  spring  of  the  tool  makes  a  finishing 
cut,  when  the  binding  screw  is  again  slacked  off  and 
the  tool  clears  the  hole  by  the  rising  of  the  turret 
and  is  withdrawn  without  touching  the  hole. 

This  arrangement  is  very  simple  and  obviates   the 
necessity  of  an  auxiliary  slide  on  the  turret  face. 

I 

FIG.    27.      FINISHING  THE   FLANGE   DIAMETER 
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TRANSFORMATION  OF  OPERATION  515— TURN  BAND 
Machine — Root  &  Vantlervoort  band-turning  lathe.  Number  of 

operators — One  and  helper.  Work -holding  device — Air-opei-ated 
chuck.  Tools — High-speed  steel,  two  trimming  tools  and  one 
seiTating  tool  in  tool  block,  one  I'ougliing  and  one  finishing  tool 
working  in  slide  underneath.  Number  of  cuts — One  rough,  one 
finish,  one  trim  and  one  serrating.  Cut  data — Speed,  132  ft.  per 
minute;  hand  feed.  Coolant — Soluble  oil.  Gages — Snap,  go,  9.345 
in.,  no-go,  9.335  in.  Profile  and  concentricit.v.  Production — Not 
definitely  known  as  these  machines  have  just  been  installed 
and  are  as  yet  an  experiment. 

1 

1 1 

TRANSFORIVIATION    FOR    OPERATION    540 — FACE    PILOT. 
ROUGH-TURN   BODY   AND    PILOT 

Machine — Davis  22-in.  lathe.'  Number  of  operators — One. 
"Work-holding  device — Lathe  chuck.  Cutting  tools — High-speed 
steel.  Number  of  cuts — One  facing  and  two  turning.  Cut  data — 
Speed,  40  ft.  per  minute:  feed.  0.047  in.  per  revolution.  Coolant 
— None.  Gages — Snap,  go  and  no-go  for  both  body  and  pilot 
diameters :  length  for  body.  Production — 38  per  machine  In 
eight  hours. 

The  machines  now  used  for  turning  the  copper  band 
are  more  or  less  of  an  experiment  in  this  plant.  While 
the  production  on  the  former  type  of  machine  used 
was  fair,  the  concentricity  between  the  shell  and  the 
band  was  not  up  to  the  standard. 

The  machines  now  in  use  were  made  by  Root  & 
Vandervoort,  and  in  them  the  shells  are  held  in  an  air 
chuck.  The  roughing  and  finishing  tools  are  formed 

high-speed  steel  tools  and  are  set  tandem  on  the  cross- 
slide  of  the  carriage  at  A  and  B,  Fig.  22.  As  will 

be  readily  seen  they  make  the  cut  by  passing  under- 
neath the  work.  The  feed  is  by  hand  and  is  so  heavy 

that  it  requires  the  use  of  a  lever  between  the  spokes 
of  the  operating  handwheel.  The  space  between  the 
two  tools  is  small  and  the  copper  chips  or  shavings 
choke  there  to  such  an  extent  that  a  man  is  stationed 
behind  the  machine  to  clear  them  away. 

The  tool  A  is  the  roughing  tool.  The  tool  B  finishes 
the  band  to  diameter,  tapers  the  front  edge  and  cuts 
the  lubricating  grooves.  The  tool  block  C  carries  a 
tool  on  each  side  to  trim  the  band  to  width.  There  is 
also  a  pivoted  tool  D  shown  in  the  out  position.  When 
this  tool  is  swung  forward  and  fed  to  the  work  it  cuts 
a  number  of  fine  serrations  in  the  tapered  part  of  the 
band. 

Upon  completion  of  the  band  turning  the  shell  is 
laid  on  a  bench  and  the  band  tested  for  concentricity 
with  the  body  by  the  apparatus  shown  in  Fig.  23.    The 

frame  of  the  device  rests  on  the  shell  by  its  feet  .4 
while  the  plunger  B  of  the  dial  gage  rests  on  the 
copper  band.  The  shell  is  rolled  along  the  bench  and 
the  gaging  device  held  in  an  upright  position  by  hold- 

ing the  bar  C  with  the  hand.  It  will  readily  be 
seen  that  any  variation  from  concentricity  will  be 
shown  by  the  dial  gage.  After  this  test  a  spliced-rope 
grommet  is  put  on  the  base  to  protect  the  finished  cop- 

per band  from  injury.  This  grommet  is  kept  in  place 
during  subsequent  operations  until  it  is  necessary  to 
wash  the  shell  prior  to  varnishing. 

TRANSFORMATION    FOR   OPERATION    543 — ROUGH-TURN 
AND  FACE  FLANGE 

Machine— Fairbanks-Morse  16-in.  lathe.  Number  of  operators 
— One.  Work-holding  device — Lathe  chuck.  Tool-holding  device 
— Square  turret  on  carriage  with  two  tools.  Cutting  tools — 
High-speed  steel.  Number  of  cuts — Two  on  face  and  one  on 
diameter.  Cut  data — Speed,  82  ft.  per  minute;  hand  feed.  Cool- 

ant— None.  Gages — Snap,  go,  7.020  in.  ;  no-go.  7.015  for  diam- 
eter and  thickness,  0.680  in.  for  flange.  Production — 60  per  ma- 

chine in  eight  hours. 

TRANSFORMATION  FOR  OPERATION  544- 
FLANGE  SEAT 

-FINISH 

Machine — Warner  &  Swasey.  Work -holding  device — Ring 
chuck.  Tool-holding  device — Turret  on  carriage  with  two  tools. 
Cutting  tools — Stellite.  Cut  data — Speed,  156  ft.  per  minute; 
hand  feed.  Numbei-  of  cuts— Two.  Coolant — None.  Production 
— 250  per  machine  in  eight  hours. 

TRANSFORMATION  FOR  OPERATION   545- 
KEYHOLES 

-DRILL 

Machine- — Upright  drilling.  Number  of  operators — One.  Cut- 
ting tool — 3-in.  high-speed  drill.  Number  of  cuts — One  for  each 

hole.  Cut  data — Speed,  60  ft.  per  minute  :  hand  feed.  Coolant — 
None.  Special  fixture — Jig.  Gages — Center  to  center  of  holes. 
Production — 3  50  per  machine  in  eight  hours. 
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TRANSFORMATION   FOR   OPERATION   546 — MILL.   THREAD 
AND  CUT  CLEARANCE 

Machine — Lees-Bradner  thread-milling.  Number  of  operators 
— One.  Work-holding  device — Draw-in  sollet.  Cutting  tools — 
Threading  hob  and  plain  milling  cutter  (high-speed  steel).  Num- 

ber of  cuts — One  for  threading  and  one  for  clearance.  Cut  data — 
Speed,  89  ft.  per  minute.  Coolant — Mineral  lard  oil.  Gages — 
Plug  thread,  go,  6.675  in.  ;  no-go,  6.671  in.  ,  thickness,  go,  0.63  in. : 
no-go,   0.61  In.     Production — 70   per  machine   in   eight  hours. 
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TRANSFORMATION    FOR    OPERATION    547 — FINISH    PILOT 
DIAMETER 

Machine — Lodge  &  Shipley  20-in.  lathe.  Number  of  operators 
— One.  Work-holding  device — Ring  chuck.  Cutting  tool — Stel- 
lite.  Number  of  cuts — One.  Cut  data — Speed,  145  ft.  per  minute: 
hand  feed.  Coolant — None.  Gages — Ring,  go,  6.490  in.  ;  no-go, 
6.480  in.     Production — 500  per  machine  in  eight  hours. 

The  shell  is  now  ready  for  fitting  the  base  plug, 
and  it  will  be  well  at  this  point  to  consider  the  manu- 

facture  of   that   member. 

The  Base  Plug 

The  forgings  for  the  base  plugs  are  of  the  same 
composition  as  the  shell  forgings,  and  like  the  latter 
are  furnished  to  the  manufacturers  by  the  Government. 
They  weigh  in  the  rough  about  55  lb. 

SEQUENCE    OF    OPERATIONS 

540.     Face  pilot.      Rough-turn   body   and    pilot. 
543.  Rough-turn  and  face  flange. 
544.  Finish  flange  seat. 
549.  Face   flange   to    thickness. 
545.  Drill    keyholes. 
546.  Mill  thread. 
547.  Finish    pilot  diameter. 
548.  Finish  flange  diameter. 

Fig.  24  is  a  drawing  of  the  finished  base  plug  and 
shows  all  the  working  dimensions. 

With  the  exception  of  drilling  the  wrench  holes,  mill- 
ing the  thread  and  its  clearance,  the  operations  on  the 

base  plug  are  all  done  in  lathes  of  the  regular  type. 
The  work  in  the  greater  part  of  the  operations  is 
held  in  ordinary  lathe  chucks  and  the  tools  in  square 
turrets  on  the  carriages.  High-speed  steel  is  used  for 
roughing,  Stellite  for  finishing  and  no  coolant  is  used. 
Fig.  25  illustrates  the  first  lathe  operation  and  is  so 
typical  of  the  ones  that  follow  that  a  description  of 
them  would  be  monotonous. 

The  wrench  holes  are  drilled  in  an  upright  drilling 
machine  and  a  jig  that  slips  over  the  flange  is  used. 
The  holes  are  f  in.  in  diameter  and  I  in.  deep. 

Milling  the  Thread 

The  thread,  8  per  inch  Whitworth  left  hand,  is  milled 
in  a  Lees-Bradner  thread-milling  machine.  Fig.  26,  and 
the  plug  is  held  by  the  flange  in  a  draw-in  chuck. 

The  hob  A,  which  is  high-speed  steel,  is  without  lead. 

TRANSFORMATION  FOR  OPERATION  548 — FINISH  FLANGB 
DIAMETER 

Machine — Lodge  &  Shipley  20-in.  lathe.  Number  of  operator* 
— One.  Work-holding  device — Chuck  giipping  work  by  threads. 
Cutting  tools — Stellite.  Number  of  cuts — One.  Cut  data — Speed. 
147  ft.  per  minute;  hand  feed.  Coolant — None.  Gages — Snap.  go. 
6.992  in.  ;  no-go,  6.989  in.  Production — 500  per  machine  in  eight hours. 

TRANSFORMATION    FOR    OPER.A.TION    549— F.\CE    FLANGE 
TO  THICKNESS 

Machine — Lodge  &  Shipley  20-in.  lathe.  Work-holding  device 
— Draw-in  collet.  Cutting  tools — Stellite.  Number  of  cuts — 
One,  or  two  if  necessary.  Cut  data — Speed,  156  ft.  per  minute; 
feed,  0.047  pei-  i-evolution.  Coolant — None.  Gages — ^Thickness,  go. 
0.63  in.  ;  no-go,  0.61  in.  Production — 200  per  machine  in  eight 
hours. 

the  lead  being  given  by  the  movement  of  the  carriage 
through  the  usual  lead  screw  and  change  gears.  The 

full  depth  of  the  thread  is  cut  at  once,  and  the  thread- 
ing is  completed  in  one  revolution  of  the  work  plus  a 

slight  overtravel  to  insure  a  perfect  thread.  Upon  the 
completion  of  this  operation  and  before  removing  the 
plug  from  the  machine,  a  milling  cutter  B  is  attached 
to  the  arbor  outside  of  the  hob  and  is  used  to  finish 

the  clearance  C  back  of  the  thread  by  circular-milling. 
For  this  part  of  the  operation  the  carriage  is  clamped 
in  position,  the  feeding  mechanism  for  the  thread  lead 
being  thrown  out  of  gear. 

The  last  operation.  Fig.  27,  is  to  finish  the  diameter 
of  the  flange.  This,  like  other  operations,  is  performed 
in  an  ordinary  engine  lathe,  the  only  difference  being 
in  the  manner  of  holding  the  work.  To  prevent  injury 
to  the  threaded  part,  by  which  the  work  must  be 

gripped,  it  is  held  in  a  two-jawed  chuck  having  a  thread 
milled  in  the  jaws  of  the  same  form  and  pitch  as  that 
on  the  plug. 
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IDEAS PRACTICAL  MEN 

Facing  Off  Inside  Bosses 
By  E.  V.  Allen 

A  simple  and  quick  method  of  facing  off  inside  bosses 
is  shown  in  the  illustration.  This  work  is  done  in  the 
shop  of  the  Acme  Machine  Tool  Co.,  Cincinnati,  Ohio. 

The  gear-box  casting  is  lined  up  and  clamped  to  the 
milling-machine  table  under  the  correctly  spaced  side- 
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FACING  OFF  INSIDE  BOSSES 

milling  cutters  on  the  arbor.  The  table  is  then  raised 
and  the  opposing  bosses  on  the  inside  of  the  casting  are 
milled  off  at  once. 

Re-boring  a  Corliss  Valve-Bonnet 
By  a.  M.  Stiles 

Metallic  packing  when  used  on  worn  valve  stems  of 
the  Corliss  type  is  very  likely  to  give  trouble  unless 
the  stem  is  cylindrical  and  turns  perfectly  true.  Even 

where  the  design  of  the  packing  provides  for  lost  mo- 
tion in  the  stem,  better  results  will  be  obtained  by 

truing  up  the  latter  and  bushing  the  bonnet. 
While  attaching  metallic  packing  to  six  triple-expan- 

sion pumps  in  water-works  service,  the  writer  observed 
that  only  a  short  bearing  was  provided  at  the  back 
of  the  bonnet  at  A,  Fig.  1;  also  that  the  face  at  B 
had   not   been  machined.     The  design   of  the  bonnet 

provided  for  fibrous  packing  and  a  short  loose  bearing 
at  A  was  considered  good  practice,  for  it  insured  an 

ample  supply  of  steam  on  the  packing  to  keep  it  lubri- 
cated. Neither  was  it  necessary  to  face  the  surface  B, 

the  gland  studs  not  requiring  it,  but  the  adoption  of 
metallic  packing  necessitated  having  the  bonnet  bored 
and  bushed  concentric  with  the  diameters  C,  D  and  E, 

TL 
PIGS.    1  AND  2. THE  PIECE  TO  BE  REBORED  AND  THE 

BORING  BAR 

for  the  bearings   were  badly  worn   and   out  of  align- 
ment.   Diameter  F  was  cored. 

There  were  40  steam  and  exhaust  bonnets  to  be  bored 

and  the  bar  used  is  shown  in  Fig.  2.  But  one  set- 
up was  used  and  the  cuts  were  taken  with  the  job 

revolving.  Several  attempts  had  been  made  to  enlarge 
the  holes  with  reamers  with  extended  shanks,  but  these 

FIG.  3.     REBORING  A  LONG  PIECE 



952 ;4^MERICAN     MACHINIST Vol.  50,  No.  20 

invariably  followed  the  worn  or  cored  holes  with  un- 
satisfactory results.  This  type  of  boring  bar  is  not 

new  and,  as  usually  made,  carries  but  one  sleeve  of 
sufficient  length  to  bore  ordinary  holes.  The  regular 

carriage  feed  is  used,  and  the  cutting  rate  therefore 

depends  on  the  speed  of  the  lathe.  Its  adoption  for 

this  job  required  that  the  sleeve  be  made  up  in  sec- 
tions to  keep   the  bar  as  short  as  possible. 

The  cutters  were  made  of  flat  stock  f%  x  li  in.  and 
finished  only  at  the  diameters  and  bevels  as  shown. 
The  bar  is  of  machine  steel  and  the  sleeves  are  made 
of  cast  iron. 

The  bonnet  was  faced  at  B,  Fig.  1,  for  the  gland 
gasket,  by  passing  a  cutter  through  the  hand  space  into 
the  bar  and  fitting  it  into  the  sleeve.  The  stuffing- 
box  was  also  trued  up  in  this  way  and  the  bevel  at 
G  faced  square  for  the  spring  retaining  washer.  These 
cutters  were  too  long  to  pass  through  the  diameter  H. 

The  holes  were  very  smooth,  free  from  taper,  in 
alignment  and  concentric  with  the  valve  chamber,  bell 
crank,  and  cut-off  collar  bearings,  thus  making  the  fitting 
of  bushings  an  easy  job.    The  set-up  is  shown  in  Fig.  3. 

A  Simple  Corner  Drilling  Device 
By  J.  Gardner 
Gourock,    Scotland 

The  sketch  shows  a  simple  corner  drilling  attachment 
for  use  in  conjunction  with  either  pneumatic  or  electric 
drilling  machine.  Although  this  attachment  was  de- 

signed to  complete  a  difficult  bit  of  corner  drilling  which 
was  beyond  the  range  of  the  standard  corner  machines, 
it  has  since  proved  quite  a  useful  tool  to  have  in  the 
shop  for  drilling  in  awkward  corners. 

The  body  of  the  attachment  consists  of  a  piece  of 
angle  iron  to  both  ends  of  which  the  pieces  A  are  fixed 
with  rivets.     Plain  holes  are  bored  through  both   of 

DEVICE    FOR    DRILLING    IN    A    CORNER 

these  pieces  and  gun-metal  bushings  are  driven  therein 
to  form  bearings  for  the  shanks  B  and  C.  The  lower 
end  of  B  has  a  tapered  square  hole  in  it  to  fit  the 
ends  of  drills  used.  A  portion  of  the  shank  B  is 
threaded  to  receive  the  circular  nut  D,  the  latter  being 
provided  with  holes  around  its  periphery  for  a  tommy- 
bar.  Above  the  nut  D  the  diameter  of  the  shank  is 
reduced  slightly  and  threaded  to  take  another  nut  E. 
Between  nuts  D  and  E  a  sprocket  wheel  is  placed  and 
as  additional  means  of  securing  it,  two  small  feathers 
are  set  in  it.    Apart  from  serving  to  clamp  the  sprocket 

wheel  in  place  the  two  nuts  are  used  to  adjust  for  wear. 
A  hole  is  bored  through  B  and  threaded  to  take  the 
center  F  used  for  feeding  the  drill  into  the  work.  The 
arrangement  of  the  other  end  of  the  device  is  similai 
except  that  the  upper  end  of  C  is  made  a  standard 
taper  to  suit  the  driving  machine.  The  two  sprocket 
wheels  are  connected  by  a  chain  which  gives  a  suitable 
drive. 

[While  this  device  will  no  doubt  serve  its  purpose 
satisfactorily,  an  unguarded  chain  in  the  position  desig- 

nated would  constitute  a  very  'serious  menace  to  the 
operator's  fingers.  A  chain  guard  should  be  considered 
an  essential  feature  of  the  device. — Editor.] 

Standard  Sheet  for  Clamp  Shoes 
By  C.  H.  Dengler 

How  much  easier  is  it  when  designing  jigs  or  fixtures 
to  have  a  satisfactory  set  of  standard  parts  to  work 
with  than  to  have  to  design  practically  the  same  parts 
every  time  when  working  in  a  place  where  either  the 
standard  data  sheets  are  few  or  else  they  have  none  at 
all!  No  doubt  many  readers  like  myself  have  worked 
in  both  kinds  of  plants  and  found  when  they  possessed 
a  good  and  reliable  set  of  standards  many  a  big  job 
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TABLE  OF  STANDARDS  FOR  CLAMP  SHOES 

was  finished  with  much  time  saved  both  in  the  drawing 
office  and  the  toolroom. 

With  the  double  result  to  be  gained  of  a  better  tool 

produced  at  less  expense,  why  is  it  that  so  few  plants 

appreciate  the  benefit  of  a  complete  set  of  standard  tool 
parts  as  well  as  standards  for  the  important  machines? 
How  many  hours  have  you  wasted  running  out  i.i  the 
shop  to  know  the  width  of  this  machine  table,  the  taper 
on  that  machine  spindle,  the  length  through  the  spindle, 

the  distance  between  the  shears,  and  many  other  di- 
mensions that  must  be  known  exactly  before  a  fixture 

can  be  fitted  to  a  machine? 

Now  this  data  should  be  furnished  by  the  machine 

builder  if  he  wants  his  customers  to  get  full  service 
from  his  machine.  Some  manufacturers  are  most  willing 

to  help  the  users  of  their  machines  to  adapt  them  to 
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their  requirements,  while  others  act  as  if  they  were 

giving  away  secrets  by  setting  forth  the  before  men- 
tioned sizes. 

The  sketch  shows  a  table  of  standards  for  clamping 
shoes  that  has  been  in  constant  service  since  the  war 

started.  The  table  is  self-explanatory.  The  formula 
for  deriving  the  various  sizes  is  given,  as  is  also  a  table 

of  screw' sizes  between  2  and  1  in.  We  generally  cyanide 
the .  bearing  end  of  the  screw  to  resist  wear.  The 

radius  on  the  screw  gives  us  a  one-point  contact,  which 
allows  the  shoe  to  take  up  any  unevenness  of  the  work. 

Driving  Grinding  Attachment  of  Bench 
Lathe  With  Motor 

By   J.   J.    MclNTYRE 

The  cut  shows  the  means  by  which  we  avoid  the  extra 

countershaft  over  a  bench  lathe  used  to  drive  the  grind- 
ing attachments.    A  i-hp.  motor  is  mounted  on  a  suit- 

> 

DIRECT    DKIVE    OP    GRINDING    ATTACHMENT 

able  stand  and  the  armature  shaft  fitted  with  a  grooved 
driving  wheel.  This  method  of  mounting  provides  ready 
portability  so  that  the  motor  may  be  used  on  any  one 
of  several  lathes. 

Reverse  Drawing  a  Shell 
By  G.  R.  Smith 

A  brass  shell  was  to  be  made  in  two  drawing  opera- 
tions from  0.020-in.  sheet  brass.  It  was  blanked  and 

cupped  from  the  strip,  then  redrawn  with  practically 
the  same  tools.  The  second  drawing  operation  turned 
the  shell  completely  inside  out.  No  special  stock  was 
required,  only  a  single  annealing  operation  between 
draws  which  would  have  been  required  under  any  condi- 
tions. 

In  Fig.  1  are  shown  the  tools  set  up  for  the  first  opera- 
tion of  blanking  and  cupping  from  strip  stock,  the  blank- 
ing operation  being  done  at  A,  which  is  a  tool-steel 

ring  hardened,  sunk  in  the  die  holder  G  and  held  in  po- 
sition with  fillister-head  machine  screws.  After  the  disk 

is  blanked  from  the  stock  it  is  drawn  over  the  core 
ring  B,  which  is  also  tool  steel  hardened,  sunk  in  G  and 
held  with  fillister-head  screws.  The  radius  on  the  out- 

side of  B  is  the  shape  required  in  the  bottom  of  the  shell 
from  the  first  draw.  The  inside  radius  of  B  is  the 
shape  required  to  permit  an  easy  draw  in  the  second 
operation.  The  pressure  ring  C  governs  pressure  on 
the  stock  during  the  draw.  Pins  Q  pass  through  G  to 
the  steel  ring  D  resting  on  the  rubber  bumper  E,  which 

is  held  in  position  by  the  rod  F  screwed  into  a  remov- 
able plug  M.  The  pressure  is  controlled  by  a  nut  at  the 

bottom  of  the  rubber  bumper. 

In  Fig.  1  H  is  the  tool-steel  blanking  and  drawing- 
ring  punch  hardened  and  sunk  into  the  die  holder  / 
and  held  in  position  by  fillister-head  machine  screws.  A 
round  stripper  plate  /  is  fastened  to  a  rod  passing 
through  the  spring  K  and  through  the  removable  plug 
L.     Its  downward  travel  is  limited  by  a  pin  N.     This 

ricz 
FIGS.    1    AND   2.      FIRST   AND   SECOND   OPERATION   TOOLS 

FOR  A  BRASS   CUP 

stripper  forces  the  drawn  shell  out  of  the  punch  should 
it  tend  to  stick  there  after  the  draw,  while  the  pressure 
ring  C  acts  in  the  same  way  should  the  shell  cling  to 
the  center  core  ring  B. 

At  X  the  shell  is  shown  as  it  comes  from  the  die  after 
the  first  operation.  Lard  oil  is  used  to  lubricate  the 
stock.  The  present  production  is  from  1200  to  1500  an 
hour  with  the  )perator  removing  the  shell  from  the  die 
by  hand.  In  shops  where  compresesd  air  is  used  this 
production  could  be  materially  increased. 

If  these  tools  are  carefully  set  up  and  watched  oc- 
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;asionally  for  scratches  on  the  side  of  the  shell  and  for 

metal  clinging  to  the  radius  of  the  die  they  will  be 

found  to  be  very  satisfactory.  Plenty  of  oil  must  be 

used  as,  in  brass  drawing,  dry  stock  causes  more  trou- 
ble than  anything  else.  The  radius  on  the  punch  H 

and  the  radius  on  the  die  ring  B  must  be  polished  off 

occasionally,  and  great  care  must  be  taken  to  see  that 

no  small  particles  of  emery  or  grit  are  left  in  the  die. 

Fig.  2  shows  the  same  tools  prepared  for  the  second 

draw.  The  pin  N  in  the  end  of  the  stripper  rod  in  the 

punch.  Fig.  1,  is  removed  and  the  stripper  arrangement 

,is  completely  removed  from  the  punch,  then  the  plug 
L,  Fig.  1,  is  taken  out  and  the  punch  is  ready.  In  the 
die  the  rod  F,  Fig.  1,  is  removed,  the  rubber  bumper 

and  the  plug  M  taken  out  of  the  die,  together  with  the 
pressure  ring  C  and  riding  pins.  This  prepares  the  die 
for  the  second  draw. 

In  this  operation  another  punch  is  used,  which  is 
simply  a  tool-steel  piece  turned  up  to  the  required  shape 
and  hardened.  It  is  shown  at  M.  In  Fig.  2  at  X  is 

shown  the  first  operation  shell  in  position  for  the  second- 
operation  draw.  At  Y  the  finished  shell  is  shown  as  it 
comes  from  the  second  draw.  The  first  operation  shell 
is  simply  slipped  back  over  the  core  ring  B  where  it 
was  first  drawn,  and  as  the  center  ram  of  the  press 
descends  it  turns  it  inside  out  and  pushes  it  down 
through  the  ring  B  and  die  holder  G  and  out.  The 
punch  ring  H  holds  the  shell  rigid  and  in  position  while 
the  punch  A  is  in  operation  on  the  second  drawing. 

These  tools  were  set  up  in  a  No.  Ik  toggle-action  Bliss 
drawing  press.  In  the  second  operation  the  punch 
holder  /  is  left  in  position  after  being  stripped  down, 
and  the  steel  punch  A  is  screwed  or  pinned  to  the  center 
ram  of  the  press. 

The  shell  is  stripped  from  the  punch  in  the  second 
drawing  operation  by  the  lower  edge  of  the  die  B. 
When  the  draw  is  completed  and  the  punch  has  forced 
the  shell  below  this  edge  the  shell  expands  enough  to 
strip  from  the  punch  on  the  upward  stroke. 

Thus  we  are  blanking  from  the  strip  stock  and  doing 
first  and  second  drawing  operations  on  practically  the 
same  set  of  tools. 

Milling  Pulley  Faces 
By  a.  Des  Angelis 

A  machine  for  milling  pulley  faces  built  upon  the  prin- 
ciple shown  on  page  528,  vol.  49,  of  the  American  M(v- 

chinist  may  be  seen  in  the  cut.  The  machine  consists  of 
a  horizontal  spindle  funning  in  bearings  in  a  suitable 
bracket  or  pedestal,  another  horizontal  spindle  lying  at 

right  angles  to  and  considerably  below  the  plane  of  the 
first,  and  means  of  driving  the  two  at  suitable  speeds. 

The  first  spindle  has  no  movement  other  than  rotative. 
It  is  arranged  to  receive  the  bored  and  faced  pulley 
casting  at  one  end,  this  casting  being  held  in  place  by 
a  large  washer  and  retaining  nut,  while  at  the  other 
end  of  the  spindle  is  keyed  the  large  wormwheel  which 
serves  to  drive  it. 

The  bearings  in  which  the  second  spindle  rotates 
form  part  of  a  carriage  that  is  movable  in  a  direction 

parallel  to  the  center  line  of  the  -.spindle.  This  spindle 
is  driven  through  a  large  spur  gear  at  the  outer  end  and 
at  the  inner  end  carries  a  face  mill  with  a  single  cir- 

cle of  inserted  tooth  cutters. 
This  cutter  faces  the  pulley  and  the  difference  in 

level  of  the  two  spindles  is  so  calculated  in  relation 
to  the  diameter  of  the  circle  of  cutting  edges  that 
these  latter  travel  across  the  pulley  face  in  an  arc  of 
large  radius  leaving  the  desired  crown.  A  driving 
shaft  turns  the  cutter  spindle  by  means  of  a  pinion 
meshing  into  the  large  spur  gear  and  it  also  drives  the 
work  spindle  by  a  belted  speed-reducing  gear  and  the 
worm  and  wormwheel. 

It  is  the  sole  duty  of  the  young  lady  shown  in  the 
illustration  to  remove  finished  pulleys  and  replace  them, 
with  castings  on  ten  of  these  machines.  As  each  ma- 

chine finishes  a  pulley  in  one  revolution  of  its  work 
spindle,  the  work,  while  it  does  not  overtax  her  strength, 
leaves  her  very  little  time  for  reflection. 

Center-Locating  Device 
By  Robert  Liebrich 

A  handy  device  for  draftmen's  use  by  which  it  is 
easy  to  locate  the  center  of  tangent  circles,  is  shown  in 
the  sketch.  It  consists  of  a  circular  disk  of  transparent 

celluloid  about  ,'„  in.  thick,  large  enough  in  diameter  for 
the  largest  circle  which   one  may   wish   to   use.     Any 

A 

MACHINE  FOR  MILLING  PULLEY  PACES 

CENTER    LOCATl.NG     DEVICE    FOR    DRAFTSMEN 

graduation  desired  can  be  made  with  a  pair  of  sharp 
dividers,  the  resultant  lines  being  filled  with  ink.  A 
plunger  with  a  needle  point  and  spring  is  fitted  into 
a  tube  riveted  to  the  center  of  the  celluloid  disk.  The 
sketch  shows  the  device  set  on  a  piece  of  paper  with 
the  outer  lines  tangent  to  the  right  angle  lines  on  the 

paper  beneath.  By  pressing  on  the  plunger  a  center  is 

provided  for  the  point  of  your  compass.  This  is  a  sim- 
ple device,  but  saves  a  great  deal  of  time  where  there  is 

much  of  this  line  of  work  on  hand. 
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Hiring  In  and  Hiring  Out 
By  ROY  A.  MONTAGUE 

JUST  before  the  armistice  was  signed  directing  a 
cessation  of  hostilities  between  the  warring  nations 

of  the' world  the  necessity  of  engaging  the  services 
of  additional  detailers  and  tracers  arose  in  the  factory 
where  the  writer  has  charge.     Accordingly  there  was 
placed     the     following     advertise-      _________^^_ 
ment  in  several  newspapers  circu-  ' 
lating  in  the  city,  where  the  plant 
is  located: 

WANTED— Mechanical  drafts- 
man; first-class  dataller  and 

tracer,  at  least  six  years'  ex- 
perience. Shopman  preferred. 

Salary,  $20  to  $25  weekly.  Bring 
small  sample  of  work.  The 
So-AND-So  Manufacturing   Co. 
The  response  was  very  feeble, 

and  what  few  applicants  there 
were  seemed  to  be  mostly  young- 

sters with  an  exaggerated  idea 
of  their  own  value  and  who  calmly 
proposed  that  we  pay  them  $25  a 
week  while  teaching  them  the  rudi- 

ments of  mechanical  drawing. 
Much  as  I  deplored  the  necessity 

of  blighting  their  young  lives,  and  ■ 
indeed  much  as  I  needed  help  in  the 
drafting  room,  I  did  not  feel  justified  in  placing  the 
firm  under  obligations  to  them  by  accepting  their 
altruistic  offers,  and  in  consequence  I  later  suffered  the 
displeasure  of  several  irate  mothers  who  took  me 
severely  to  task  for  not  recognizing  the  exceptional 
ability  of  their  precocious  offsprings. 

Times,  however,  have  changed  since  then,  and  later 
a  single  insertion  of  the  same  advertisement  brought 
immediate  response  from  about  75  applicants  ranging 
in  character  all  the  way  from  unwashed  and  more  or 
less  untutored  exponents  of  the  Bolshevik  element  to 
courteous  and  capable  ex-chief  draftsmen — this  not- 

withstanding the  concise  and  unmistakable  terms  of  the 
notice. 

It  is  amusing,  though  somewhat  discouraging,  to  note 
the  dominant  idea  of  the  former  that  "the  world  owes 

them  a  living,"  and  apparently  a  good  one,  too,  for 
they  openly  and  somewhat  violently  denounced  my  re- 

fusal to  increase  the  amount  stipulated  in  the  advertise- 
ment, calling  the  rate  offered  "a  starvation  wage"  and 

declaring  that  the  lowest  thinkable  rate  for  the  kind  of 
man  I  wanted  was  $32  a  week. 

Two  of  the  number  called  with  the  express  intention 
of  having  a  good  look  at  me  and  giving  me  (presumably 
without  charge)  a  piece  of  their  minds,  but  they  were 
sickly  looking  individuals  who  apparently  possessed 
little  enough  of  that  commodity  for  their  own  use 
to  say  nothing  of  passing  any  of  it  on. 

In  sharp  contrast  to  the  host  of  human  mediocrity 
there  stood  out  a  number  of  capable,  intelligent  men 
who  were  a  credit  to  their  profession.  I  was  sorry 
my  requirements  were  so  small,  as  I  would  have  liked 
to  hire  them  all.  These  men  were  for  the  most  part 

ex-soldiers  just  released  from  camp  or  troopship,   and 

Reminiscences  by  the 
Old  Man 

Being  a  series  of  reminiscences  by 

the  Old  Man  showing  how  the 
fellow  on  the  outside  looks  to  the 

fellow  on  the  inside  and  vice 

versa  when  they  face  each  other 

across  the  office  railing.  He  tells 

some  of  the  ways  in  which  men  go 

about  getting  a  job  and  also 

elucidates  some  of  the  reasons 

why  they  do  or  do  not  get  them. 

their  courteous  and  respectful  demeanor  set  them  apart 
from  the  motley  civilian  crowd  whose  sullen  mood  and 
slouchy   manners   were   anything   but   an   asset. 

The  army  men  had  complied  with  all  the  specifica- 
tions of  the  advertisement,  had  brought  samples  of 

^_^^^___^___  their  work,  and  several  had  their 
tools  with  them  ready  to  demon- 

strate their  ability.  None  of  them 
was  without  money,  another  point 
in  which  they  were  in  marked  con- 

trast to  the  civilians,  every  mother's 
son  of  whom  compiai/ied  of  being 
broke  despite  the  fact  that  the 
preceding  four  years  has  been  a 
period  of  unparalleled  prosperity. 

One  of  the  ex-soldiars  had  writ- 
ten to  me  asking  permission  to 

call  after  5  o'clock,  and  this 
had  decided  me  in  his  favor.  A 
busy  chief  never  leaves  his  desk 
strictly  on  the  hour  anyway,  and 
after  that  time  he  can  give  a  man 
his  undivided  attention  for  as  long 
as  may  be  necessary,  while  earlier 

—  in  the  day  there  are  endless  inter- 

^  ruptions     to     di.stract     his     mind. Further,  a  logical  deduction  is  that  if  a  man  does  not 

wish  to  cheat  his  present  employer  out  of  a  half-day's 
time  he  will  be  equally  considerate  of  his  new  employer. 

Another  had  sent  a  written  application  which  I  had 
noted  for  its  brief  and  matter-of-fact  statements,  but 
had  not  at  that  time  acted  upon  owing  to  the  numerous 
mail  and  personal  applications.  This  .nan,  however, 
sent  a  well-timed  and  well-written  follow-up  letter 
which  induced  me  to  investigate  his  record  and  later 
to  engage  him. 

When  I  questioned  him  about  his  follow-up  system 
he  admitted  that  he  had  first  written  a  long  letter 
setting  forth  his  qualifications  in  detail,  but,  trying  to 
put  himself  in  my  place,  he  decided  that  the  letter 
was  altogether  too  long  to  receive  fair  consideration, 
so  he  conceived  the  idea  of  sending  it  in  four  install- 

ments, dated  three  days  apart,  putting  all  absolutely 
essential  points  into  the  first  letter  and  using  the  fol- 

lowing letters  to  emphasize  details. 

Obviously  a  man  smart  enough  to  think  up  a  scheme 
Ike  that  is  smart  enough  to  think  up  other  things, 
and  among  them  may  be  some  that  make  for  dollars 
and  cents  in  the  drafting  room.  He  has  since  given 
other  evidence  of  clear  thinking  and  I  believe  I  have 
made  no  mistake  in  hiring  him. 

The  third  man  had  a  subtler  method.  He  was  on 

the  spot  early  in  the  morning  watching  the  shopmen 
going  in  to  work,  figuring  that  he  would  know  one 
or  more  of  them.  Finding  this  to  be  so  he  buttonholed 
his  friend  and  elicited  from  him  such  information 
concerning  the  .work,  the  bosses  and  his  chances  as  he 
desired,  and  fixed  it  with  friend  workman  to  speak  to 
the  man  higher  up. 

This  scheme  worked  fine,  for  later  my  employer  told 
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me  that  "Jim"  had  a  friend  who  wanted  a  job;  that 

Jim  was  a  good  fellow,  and  if  the  friend  was  all  right 

it  might  not  be  a  bad  idea  to  engage  him.  That  is 

the  way  one  man  got  a  job  and  he  is  making  good. 

Even  now  when  we  know  how  he  did  it  we  bear  him 
no  malice. 

This  concludes  my  hiring  experience  with  uncivil 

civilians  and  civil  soldiers,  and  having  brought  out  ray 

point  I  will  sidestep  a  little  and  relate  some  of  my 

experiences  when  I  was  on  the  other  side  of  the  railing. 

Outside,  Looking  In 

Some  of  the  before-mentioned  soldier  applicants  had 

made  the  not  unusual  offer  to  work  a  week  or  two  on 

approval,  and  while  this  for  some  reason  that  I  am 

unable  to  analyze  does  not  seem  to  appeal  to  the  average 

red-blooded  employer  it  serves  to  remind  me  of  the  time 

when  I  worked  it  myself  on  a  wealthy  Scot  who  was 
the  owner  of  a  large  plant. 

When  I  had  succeeded  in  getting  into  his  presence 

and  had  submitted  proof  of  my  fitness  for  the  job  he 

told  me  that  he  wanted  a  practical  man;  he  would  not 

have  an  M.  E.  around  the  place.  I  knew  that  there 
had  been  three  engineers  (successively)  on  the  job, 
two  of  them  of  the  deadly  species  known  as  efficiency 

engineers,  and  that  each  had  left  in  his  wake  some 
thousands  of  dollars  in  wreckage  and  junk,  therefore  I 
humbled  myself  to  the  extent  of  offering  to  make  good 
in  record  time  or  no  pay. 

His  comment  was  that  the  offer  was  not  good 

enough — he  would  not  be  any  better  off  for  owing  m%  a 
few  hundred  dollars  in  exchange  for  some  more  wasted 
labor   and   material. 

I  wanted  that  job  badly  for  other  reasons  than  its 
intrinsic  worth ;  it  was  to  be  a  stepping  stone  to  another 
and  bigger  job  that  I  then  had  in  mind.  I  took  a  check 
book  from  my  pocket  and  without  a  word  of  explanation 
wrote  a  check  for  $500  in  favor  of  Old  Scotch,  who 
watched  me  without  moving  so  much  as  a  muscle  of  his 
face. 

He  seemed  to  grasp  the  idea,  reached  out  his  hand 
for  the  check  which,  after  scrutinizing  closely  he  handed 
to  the  treasurer,  grabbed  his  hat  and  cane  and  bade 
me  follow  him  out  through  endless  oflSces,  corridors 
and  departments  to  the  basement  of  the  factory  where 
a  gang  boss  and  crew  of  workmen  were  gathered  about 
a  machine. 

Symptoms  of  uneasiness  were  visible  on  the  faces 

of  the  gang  when  the  "old  man"  walked  in,  but  he 
came  right  to  business,  ordered  the  men  to  remove  the 
upper  portion  of  the  machine  which  had  evidently  been 
built  on,  and  assisted  them  in  the  process  of  dismantling 
and  taking  it  away,  using  language  more  or  less  appro- 

priate to  the  job  and  freely  expressing  his  opinion  of 
engineers  in  general  and  particularly  the  one  who  de- 

signed that  obnoxious  machine. 
Inferring  that  what  remained  of  the  machine  was 

to  be  my  trial  job  I  took  off  my  coat  and  got  busy,  and 
when  Old  Scotch  got  back  from  stowing  the  discarded 
part  in  a  dark  corner  of  the  cellar  he  explained  in  a 
not  unfriendly  way  what  was  wanted  and  told  me  to  go 
to  it.     He  then  left  me  to  my  own  fate. 

I  soon  had  all  the  necessary  data  and  when  I  left 
for  home  that  night  I  had  no  fear  for  my  $500.  I 
got  the  check  back  in  my  first  pay   envelope,   but  I 

never  was  able  to  make  any  headway  in  the  good  graces 
of  Old  Scotch.  He  never  commented  upon  the  fact 
that  I  had  got  his  machine  to  work  satisfactorily  within 
a  very  short  time.  I  had  the  freedom  of  the  plant, 
was  trusted  with  responsible  assignments,  and  Old 
Scotch  was  painfully  civil  and  polite  whenever  he  could 
not  help  meeting  me,  but  he  studiously  avoided  me 
whenever  possible  and  I  felt  that  he  never  forgave 
me  for  disproving  his  pet  theory  that  engineers  were 
no  good. 

Another  early  boss  of  mine  judged  his  men  entirely 
by  their  physiognomy.  A  broad,  high  forehead  and 
ample-sized  nose  were  his  requirements  for  a  designer, 
and  as  he  strictly  adhered  to  his  formula  the  12 
designers  looked  like  a  family  of  brothers,  or  at  least 
first  cousins.  A  certain  type  of  face  broad  in  the 
region  of  the  chin  and  narrower  at  the  top  was  sup- 

posed to  indicate  that  its  possessor  was  capable  of 
doing  good  repetitive  work  without  being  entirely 
devoid  of  intelligence,  and  this  was  the  face  prescribed 
for  the  tracer  and  detailer.  He  never  advanced  these 
poor  unfortunates  to  a  better  class  of  work  though  he 
did  occasionally  raise  their  pay. 

Foremen  and  executives  had  to  have  the  "hatchet" 
face  with  prominent  chin,  and  for  every  job,  big  or 
little,  around  that  plant  some  particular  type  of  face 
was  prescribed.  In  some  cases  this  boss  went  the 
limit  and  seriously  contended  that  it  was  advantageous 
in  a  woman  clerk  to  have  a  tendency  toward  chronic 
sore  throat  as  she  would  talk  less  and  be  less  likely 
to  muss  up  the  pages  of  her  ledgers  with  chewing 

gum. 
A  Successful  Employer 

With  all  his  superpsychology  this  boss  was  a  success- 
ful employer  and  still  wields  absolute  power  over  his 

organization.  Our  opinion  as  to  his  personal  ability 
was  quite  definite  and  not  at  all  complimentary,  but 
he  surely  had  the  knack  of  picking  men  who  could  do 
the  things  he  wanted  done. 

Still  another  boss  had  a  remarkable  gift  for  picking 
the  wrong  men.  Assurance  and  a  little  not  too  subtle 
flattery  would  go  a  long  way  in  landing  a  job,  while 
a  flashy,  gaudy  attire  unquestionably  commanded  his 
attention.  His  employees  of  course  knew  this  and  un- 
blushingly  worked  upon  his  weakness  to  land  themselves 

in  fat  positions. 
One  morning  shortly  after  returning  from  an  ex- 

tended absence  in  the  South  I  got  a  telephone  message 
to  report  for  work  at  a  Jersey  City  factory.  It  was 

a  temporary  rush  job,  with  salary,  hours  and  every- 
thing very  definitely  arranged.  The  boss  gave  me  the 

once  over  and  then  the  twice.  I  evidently  passed  muster, 
for  he  immediately  took  me  into  the  works,  gave  me 
clear,  concise  instructions  as  to  what  was  to  be  done 
and  told  me  pointedly  that  he  must  have  the  work  in 
eight  days.  If  I  could  not  do  it  say  so  now  or  forever 
hold  my  peace.  There  would  be  extra  pay  for  each 

day  ahead  of  time. 
Although  he  changed  his  instructions  every  day  I 

managed  to  get  the  work  out  on  time  and  was  right 
away  assigned  to  another  rush  job.  At  the  end  of 
the  fourth  week  I  was  called  to  the  office  and  confronted 
with  an  iron-bound,  rock-ribbed  contract  covering  a 

period  of  years  and  containing  the  usual  clauses  con- 
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cerning  patent  and  secret-process  rights,  etc.  Nothing 
was  forgotten,  but  unfortunately  I  had  accepted  and 
signed  up  for  another  position  the  night  before. 

Presenting  such  a  contract  after  having  offered 

"strictly  temporary"  employment,  with  emphasis  on  the 
"strictly,"  made  me  somewhat  sore,  as  it  kept  me  un- 

necessarily looking  for  other  work;  but  it  was  too  late 
now,  as  I  was  already  pledged  to  the  other  place. 
When  my  employer  heard  my  decision  he  tore  up  the 

contract  and  bade  me  good  day.  He  made  no  remark, 
but  I  knew  that  he  felt  aggrieved,  and  when  in  later 
years  I  again  applied  to  him  for  employment  he  did 
not  take  the  trouble  to  reply  to  my  letter.  I  found 
out  that  he  had  me  classified  in  his  index  as  unsteady. 

Just  before  the  war,  having  been  out  of  work  for  a 
considerable  period,  I  applied  for  a  job  with  a  rather 
unimportant  concern,  and  during  my  examination  the 
chief  made  inquiry  as  to  my  religious  antecedents.  I 
was  considerably  surprised  and  sparred  for  time  to 
learn  his  own  predilections  in  order  to  admit  myself 
to  the  same  fold.  I  do  not  consider  this  to  be  un- 

justifiable. If  your  employer  knows  no  better  than  to 
base  his  estimate  of  your  ability  upon  your  religious 
convictions,  by  all  means  humbug  him  if  you  can. 

Pipe  Dreams  of  a  Tramp  Machinist 

Why  the  Scales  Didn't  Work By  Glenn  Quharity 
It  was  near  the  middle  of  a  strenuous  summer  in 

which  everybody  had  been  working  and  worrying  a  little 
beyond  the  point  of  human  endurance  to  get  out  pro- 

duction, but  the  need  was  urgent  and  workers  were 
scarce. 

The  Brookdell  Co.,  a  medium-sized  manufacturing 
plant  located  "somewhere  in  America"  had  for  many 
years  been  in  the  habit  of  taking  a  week  off  at  this 
time  of  the  year  while  Mr.  Williams,  the  superintendent, 
and  Tom  Jones,  the  general  master-mechanic,  with  the 
aid  of  a  few  trusty  helpers  would  occupy  a  portion 
of  this  rest  period  in  taking  inventory  after  the  manner 
of  our  fathers  since  shops  first  came  into  being. 

They  "took  inventory"  at  this  time,  not  because  Mr. 
Williams  did  not  know  about  the  perpetual  inventory 
system,  but  because  he  had  long  since  discovered  what 
many  advocates  of  that  system  overlook;  that  it  is 
necessary  wherever  the  perpetual  inventory  system  is 
in  operation  to  take  an  ordinary  inventory  every  now 
and  then  to  find  out  what  is  the  matter  with  the 
perpetual  one. 

This  year  it  was  different.  With  a  shop  running 
night  and  day  to  get  out  material  that  an  impatient 
Government  official  was  trying  to  get  cased  up  and 
started  on  its  way  to  France  a  little  bit  faster  than  it 
was  being  produced,  it  would  not  look  well  to  loaf  a 
whole  week  out  of  respect  for  even  so  time-honored 
a  custom  as  an  annual  inventory,  so  Mr.  Williams 
and  Tom,  already  overburdened  with  their  regular 
work,  were  trying  at  the  end  of  this  particular  July 
to  take  the  inventory  without  stopping  the  wheels  of 
industry,  doing  the  work  with  the  aid  of  only  such 
men  as  could  be  secured  without  taking  them  off  a 
manufacturing  operation. 

This  is  how  Peter  Brown  came  to  be  in  charge  of 
the  weighing  of  raw  stock  in  the  stock-receiving  de- 

partment. Peter's  regular  job  was  sweeping  floors  and 
"ileing"   the   shafting,   but   as   the   shop   was    running 

overtime  and  Peter  was  getting  old,  he  had  been  given 
two  husky  assistants  to  do  the  actual  sweeping  and 

oiling  while  he  "bossed  the  job."  As  the  assistants 
could  do  their  work  to  better  advantage  when  Peter 
bossed  them  from  a  distance,  it  thus  came  about  that 
Peter  was  weighing  stock  all  alone  and  working  quite 
hard  for  him. 

Along  about  11  o'clock  one  morning  as  Mr.  Williams 
was  crossing  the  yard,  he  saw  Peter  beckoning  wildly 
from  the  door  of  the  stock  shed.  Going  over  to  him 
he  was  met  by  the  information  delivered  in  a  lugu- 

brious voice  that  "the  domd  scales  is  bruk."  He  went 
inside  and  found  that  Peter  had  finished  weighing  up 
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the  bar  stock  and  had  wrestled  a  small  kfeg  of  castings 

onto  the  platform  of  the  scale.  There  didn't  seem 
to  be  anything  the  matter;  Mr.  Williams  jiggled  the 
scale  beam  up  and  down  with  his  finger  and  stepped 
on  the  platform,  the  scales  responding  readily  enough, 
so  he  told  Peter  to  go  ahead  and  weigh  up  the  castings. 

Peter's  back  was  tired.  He  started  to  move  the 
counterpoise  along  the  scale  beam,  and  to  avoid  having 
to  bend  over,  he  sat  down  on  the  keg.  After  putting 
another  100-lb.  weight  on  the  pan  and  moving  the 
counterpoise  along  some  more,  the  scale  came  to  balance. 
Peter  leaned  forward,  one  forearm  resting  on  his  knee, 
to  peer  at  the  graduations  and  the  beam  came  down 
with  a  bang.  He  hitched  the  counterpoise  along  toward 
the  fulcrum  a  little  at  a  time,  gradually  bringing  more 
weight  upon  his  knee,  and  finally  in  his  excitement 
rising  to  his  feet  in  a  stooping  posture. 

It  was  now  necessary  to  remove  the  100-lb.  weight 

he  had  just  added,  and  he  gave  up  in  disgust.  "That's 
jist  th'  way  th'  dom  thing's  been  actin'  f'r  an  hour," 
he  said.  "Swelpmegawd,  Mr.  Williams,  I  never  seen 
nothin'  like  it  before.  'S'long's  I  was  aweighin'  thim 
bars  she  was  all  right  but  jist  the  minit  I  started 

weighin'  that  kag  she  begun  actin'  crazy.  I  recken 
I  must'v'e  bruk  her  putting  th'  kag  on." 

"Step  round  in  front  of  the  scale  and  try,"  said 
Mr.  Williams.  Peter  stepped  and  tried.  He  had  no 
trouble  in  balancing  the  scale.  Another  keg  was  placed 
on  the  platform  and  still  no  trouble. 

"Let  me  tell  you  something,  Peter,"  said  Mr.  Williams 
solemnly,  "whenever  you  weigh  kegs,  always  stand  on 
that  side  of  the  scale.  You  may  be  able  to  weigh  bars 

from  this  side,  but  not  kegs." 
"I  never  supposed  th'  dom  things  was  that  sensitive," 

said  Peter  wearily. 
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The  Need  of  Training  Workers— Now 

THE  emergencies  thrust  upon  us  by
  the  necessity 

for  war  production  developed  possibilities  in  rapid
 

training  which  surprised  even  its  advocates.  Th
e  ces- 

sation of  the  demand,  however,  followed  by  the  closing 

of  many  strictly  war  activities,  stopped  the  work  of  the 

training  schools  in  most  cases,  and  left  us  almost  where
 

we  were  before. 

No  careful  observer  can,  however,  fail  to  be  impressed 

with  the  ever-present  need  of  trained  men  and  women 

for  all  our  mechanical  industries.  This  need  is  sure  to 

be  more  insistent  as  the  months  go  on  and  we  come  into 

active  competition  with  the  greatly  increased  produc- 

tion of  shops  in  foreign  countries. 

The  training  of  workers  for  the  machine  industries  is 

more  important  than  ever  before.  And  now  that  we 

have  seen  what  can  be  done,  even  in  a  very  short  space 

of  time,  we  must  not  let  our  efforts  lag  or  fail  to  carry 

on  the  good  work.  It  is  of  course  true  that  more  men 

are  available  than  was  the  case  six  months  ago  and 

there  is  also  a  large  body  of  more  or  less  skilled  wo- 

men workers  who  have  gone  out  of  the  shop  since  the 

armistice.  But  anyone  who  tries  to  get  even  a  few 

skilled  men  often  has  difficulty  in  finding  them. 

With  several  thousand  men  reported  as  unemployed 

in  a  certain  manufacturing  city,  the  superintendent  of 

a  large  plant  had  great  difficulty  recently  in  finding  20 

men  sufficiently  trained  for  various  departments  of  his 

shop.  Common  labor  was  plentiful,  but  a  good  lathe 

hand  and  a  number  of  similar  men  were  almost  impos- 
sible to  find. 

Even  if  we  did  not  expect  to  have  greatly  increased 
business  in  the  near  future  it  would  be  the  height  of 

wisdom  to  train  what  workers  we  have  to  a  state  of 

higher  efficiency,  to  "up-grade"  them,  as  the  modern 
term  describes  the  process  of  making  them  more  efficient. 
Even  without  increasing  our  plants  we  can  add  to  their 

product  by  a  careful  training  of  the  workers  in  im- 
proved methods.  And  by  training  the  most  capable  to 

teach  others,  we  have  the  nucleus  for  a  largely  increased 
force  when  the  necessity  arises. 

Going  beyond  this,  we  have  the  great  possibility  of 
training  a  certain  percentage  of  the  unemployed  so  as  to 
make  them  more  valuable  to  industry  when  the  demand 

comes  and  also  to  increase  their  opportunity  for  obtain- 
ing early  employment.  It  would  not  be  difficult  for 

the  business  men  of  a  city  like  Buffalo  to  finance  a 

method  of  giving  a  few  weeks'  training  to  several  thou- 
sand workers.  The  expense  would  be  little  in  compari- 

son to  the  return  when  these  workers  could  be  absorbed 

into  direct  production.     And  the  very  fact  of  training 

them  would,   itself,  have  a  good  effect  upon   business. 
If  anyone  doubts  the  necessity  of  training  workers, 

or  feels  that  we  are  likely  to  have  a  large  surplus  for 

months  to  come,  he  has  but  to  consider  a  few  of  the 
facts  which  stare  us  in  the  face.  It  is  reported  on 

good  authority  that  there  are  several  million  foreign- 
born  workers  who  are  waiting  for  the  opportunity  to 

return  to  their  native  land.  The  State  Department  is 

confronted  with  the  issuing  of  passports  in  enormous 

quantities  and  there  is  no  legal  or  equitable  way  to 

prevent  them  from  going  as  soon  as  transportation  is 
available. 

These  foreign-born  workers  realize  better  than  many 
of  us  that  there  is  a  vast  amount  of  work  to  be  done 

in  their  devastated  countries  and  that  labor  is  sure  to  be 

very  scarce.  With  15  million  workers  removed  from  in- 
dustry by  death  or  disability  as  a  result  of  the  war,  out 

of  an  estimated  total  of  not  over  75  million  before  the 

war,  we  are  faced  with  the  problem  of  doing  the 
greatly  increased  work  of  the  world  with  20  per  cent. 
fewer  workers  than  before.  That  we  must  supply  a  good 

portion  of  the  material  of  reconstruction  goes  without 

saying,  and  yet  we  are  facing  an  exodus  of  several 
millions  of  workers  from  our  midst. 

They  have  a  perfect  right  to  go,  and  the  only  alterna- 
tive is  to  so  train  our  remaining  workers  as  to  enable 

them  to  be  vastly  more  productive,  and  to  prepare  to 

again  call  the  army  of  women  workers  into  the  shops 
when  the  necessity  arises.  Many  of  these  are  already 
trained  or  have  the  foundation  which  will  make  further 

training  easy  and  rapid.  Many  shops  are  retaining  a 

good  nucleus  of  women,  both  on  account  of  the  good 

work  they  are  doing  and  the  fact  that  it  will  make  it 
easier  to  expand  the  force  when  it  becomes  necessary. 

The  main  consideration  at  the  present  time,  however, 

is  to  pay  close  attention  to  the  problem  of  training  the 

men  and  women  we  already  have,  as  previously  sug- 
gested. The  experience  of  such  concerns  as  the  Packard 

Motor  Co.,  the  Norton  Grinding  Co.,  the  New  Britain 
Machine  Co.,  the  Yale  &  Towne  Manufacturing  Co.  and 
others  leaves  no  doubt  as  to  the  advantages  of  careful 

training  and  its  effects  on  production.  There  is  no  time 

like  the  present.  Do  not  wait  until  the  great  demand  is 
here  but  prepare  for  it  just  as  you  are  doing  in  the  sales 
end  of  your  business ;  for  without  economical  production 

and  plenty  of  it,  the  sales  department  will  not  be  able  to 

bring  success  to  the  enterprise  nor  to  produce  the 
dividends  which  are  so  pleasant  to  contemplate.  A  little 
investment  in  training  now  will  add  greatly  to  the 

dividends  of  next  year. 
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Multiplex  Combination  Machine  Tool 
A  machine  tool  that  combines  a  planing  machine,  a 

lathe,  a  horizontal  boring  mill,  a  vertical  boring  mill, 
a  milling  machine,  a  drilling  machine  and  a  slotting 
machine  has  recently  been  placed  on  the  market  by  the 

Multiplex  Tool  Co.,"  Inc.,  76  South  8th  St.,  Brooklyn, N.  Y.  The  changes  from  one  type  of  a  machine  to 
another  can  be  quickly  made,  and  it  is  stated  that  the 
machine  could  handle  all  operations  necessary  to  repro- 

duce itself  except  for  finishing  the  bed  casting.     The 
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FIG.  1. COMBINATION  MACHINE  TOOL.  SET-UP  FOR  A 

PLANING    OPERATION 

Length  of  table,  5  ft.  8  in. ;  k-nstli  of  bed.  8  ft.  2  in.  :  height 
over-all,  5  ft.  7  in.  ;  width  over-nil.  .'i  fi.  ;  planing  capacity,  20 
by  20  in.  by  5  ft.  ;  turning  capacity,  14-in.  swing,  44  in.  between 
•  cntcr.s,  arranged  for  thread  cutting  and  taper  turning,  index 
head  arranged  in  head.stock  ;  horizontal  boring,  2-in.  bar,  24-in. 
feed  ;  rotary  table,  power  or  hand  driven  20  in.  in  diameter  and 
adjustable  to  swing  96  in.;  spindle  -speeds,  16  to  350  r.p.m. ;  slot- 

ting, :ij-in.  .strolic  which  may  be  increa.sed  by  maljing  use  of  the 
vertical  adju.stment  of  the  toolhead  :  drilling  can  be  accomplished 
at  any  aiiKli-  ;  shipping  weight  complete,  3500  lb.  ;  floor  .space 
refinirt-d  for  ..pi-ratiun,    I    ,\    10   .\    7    ft. 

machine  is  primarily  intended  for  repair  work  in  sta- 
tionary engine  rooms,  on  shipboard,  in  garages,  ship- 
building and  repair  plants,  machine  shops,  mines,  etc. 

Fig.  1  shows  the  machine  arranged  as  a  planing  ma- 
chine. In  this  role  it  performs  its  functions  in  a  similar 

manner  to  most  machines  of  this  character,  being 

operated  from  the  right  side.  A  locking  device  is  pro- 
vided so  that  the  feed  for  the  table  will  not  be  accident- 

ally thrown  in  while  other  operations  are  being  carried 
on,  and  a  clamping  device  is  also  provided  for  clamping 
the  table  securely  to  the  bed  while  operations  of  other 

FIG.  2.  THE  MACHINE  IN  USE  AS  A  LATHE 

character  than  planing  are  being  performed.  The 
crossrail  can  be  securely  clamped  to  the  uprights,  the 
up  and  down  motion  being  accomplished  by  hand.  It 
should  be  stated  that  this  motion  and  the  up  and  down 
feed  for  the  toolhead  are  the  only  motions  on  the  ma- 

chine that  cannot  be  power  driven.  All  slides  are  pro- 
vided with  locking  devices  for  holding  them  securely 

against  movement  when  this  feature  is  desired. 
Fig.  2  shows  the  machine  performing  a  lathe  opera- 

tion. The  headstock  and  tailstock  have  tongues  on  the 
base  which  slide  in  the  center  T-slot  of  the  table,  while 
the  rest  is  also  tongued  and  slides  in  the  T-slot  on  either 
side.  The  spindle  is  driven  by  means  of  a  bevel  gear 
secured  on  a  taper  arbor  placed  in  the  drilling  spindle 
and  is  provided  with  a  complete  set  of  change  gears  for 
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FIG.   3.     USING   THE   HORIZONTAL   BORING   ATTACHMENT 

thread  cutting.  Motion  is  transmitted  from  the  gears  to 
the  slide  through  a  telescopic  shaft  equipped  with  uni- 

versal joints.  The  toolpost  has  a  considerable  travel  on 
the  slide,  but  in  case  greater  travel  is  necessary  the 
whole  slide  assembly  can  be  slid  along  the  top  of  the. 
table.  The  slide  rest  is  graduated  in  order  that  taper 
turning  may  be  accomplished.  The  headstock  is  also 
arranged  with  an  index  head  for  milling  work  carried 
between  centers. 

In  Fig.  3  the  machine  is  shown  in  use  as  a  horizontal 
boring  machine.  For  this  type  of  work  a  horizontal 
head  is  secured  to  the  toolhead,  this  serving  as  a 
bearing  for  the  horizontal  boring  bar,  which  is  driven 
by  a  pair  of  bevel  gears  from  the  drilling  spindle  in  the 
toolhead.  A  rest  is  furnished  to  support  the  outer  end 
of  the  boring  bar,  and  this  is  adjustable  in  three  direc- 

tions, longitudinally,  crosswise  of  the  table,  and  verti- 
cally. Both  the  table  and  toolhead  have  continuous  power 

feed  and  automatic  stops.  It  should  be  stated  that  this 
horizontal  boring  head  turns  completely  around  and 
where  it  is  desired  to  handle  work  too  large  to  be  mount- 

ed on  the  table,  the  boring  bar  can  be  placed  at  an  angle 
to  the  table,  and  the  work  mounted  on  the  floor  beside 
the  machine. 

Fig.   4   shows   the   machine   with    a    milling    cutter 

mounted  in  the  drilling  or  milling  spindle.  This  spindle 
can  be  driven  in  either  direction  as  desired,  and  has 
either  hand  or  bar  feed  in  a  horizontal  direction,  the 
vertical  feed  being  by  hand.  This  illustration  also  shows 
the  rotary  table  in  place.  This  is  turned  by  hand  or  by 
power  as  desired.  When  boring  work  is  done  the  tool 
is  held  in  the  clapper  box,  or  if  desired  the  work  can 
be  done  with  a  milling  cutter,  as  shown  in  the  illustra- 

tion. The  rotary  table  can  be  placed  at  any  position  on 
the  planer  table  and  it  will  be  seen  that  when  placed 
on  the  end  farthest  from  toolhead,  work  of  considerable 
diameter  can  be  handled.  The  drilling  or  milling  spindle 
has  a  No.  10  B.  &  S.  taper  hole. 

Fig.  4  also  shows  the  slotting  attachment  that  is 
mounted  on  the  side  of  the  toolhead.  This  slotting  at- 

tachment has  an  adjustable  stroke  up  to  3i  in.  but 
greater  lengths  than  this  can  be  machined  by  taking 
advantage  of  the  vertical  feed  of  the  toolhead. 

The  spindle  of  the  drilling  or  milling  head  is  hollow 
so  that  arbors  can  be  held  in  place  by  means  of  a  draw 
rod  and  that  the  head  can  be  set  to  an  angle  so  that 
holes  can  be  drilled  or  milled  at  any  angle  desired. 

A  particular  feature  claimed  for  the  machine  is  that 
where  a  piece  of  work  requires  a  number  of  operations 
for  completion  these  can  be  carried  out  on  the  same 
machine  by  simply  changing  the  attachment,  saving  con- 

siderable time  that  would  usually  be  occupied  in  setting 

up  the  piece  on  various  machines. 

Greenfield  Receding  Pipe  Threaders 
The  Greenfield  Tap  and  Die  Corporation,  Greenfield, 

Mass.,  has  recently  placed  on  the  market  the  receding 
pipe-threading  device  shown  in  the  illustrations;  Fig. 
1  showing  the  plain  receding  threader,  while  Fig.  2 
shows  the  same  device  except  equipped  with  a  ratchet 

PIG.  4.     THE  MILLING,  BORING  AND  SLOTTING 
ATTACHMENTS 

FIG.  1.     G'REEXFIELD  RECEDING  PIPE  THREADER 

mechanism  for  use  in  close  places.  In  operation  the 
tool  is  screwed  onto  the  pipe  until  a  thread  of  the 
desired  length  has  been  cut,  after  which  the  threader 
may  be  pulled  straight  off.  By  releasing  the  lead  screw, 
lifting  the  head  and  resetting  the  trigger  the  chasers 
are  again  pushed  in  to  the  proper  point,  and  the  device 
is  ready  to  start  another  thread. 

One  of  the  advantages  is  that  none  but  the  actual 
cutting  teeth  follow  around  the  threads.  The  chasers 
are  narrow  and  travel  along  the  pipe  parallel  to  the 
thread  they  are  cutting  and  not  parallel  to  the  axis  of 
the  pipe.     The  chasers  are  interchangeable  and  made 
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in  such  a  way  that  it  is  possible  to  replace  a  single  one 
in  case  of  breakage.  At  the  beginning  of  the  threading 
operation,  the  chasers  cut  a  full  depth  of  thread,  but 
as  the  work  progresses  the  levers  which  support  them 
gradually  change  position,  permitting  them  to  recede 
until  they  are  finally  backed  completely  away  from  the 
pipe,  when  the  threader  can  be  pulled  straight  off, 
avoiding  lost  time  in  unscrewing.     A  single  turn  of 

FIG.    2.      PIPE   THREADER   WITH    RATCHET    ATTACHMENT 

either  of  three  conveniently  placed  lugs  disengages  the 
lead  screw  so  that  the  head  may  be  pulled  back  to  the 
original  position  and  reset  at  that  point. 

A  three-jawed  universal  chuck  guide  is  provided  and 
after  the  jaws  are  tightened. against  the  pipe,  one  turn 
of  a  grip  screw  working  inside  of  the  chuck  completes 
the  tightening.  The  jaws  are  wide  enough  to  take  in 
a  coupling  of  the  largest  pipe  size  that  comes  within 
range  of  the  tool.  Adjustment  may  also  be  made  for 
cutting  shallow  or  deep  threads,  such  adjustment  being 
easily  made  by  changing  the  setting  of  the  locknut 
and  adjusting  rods  that  project  through  the  sides  of 
the  threader.  The  lead  nut  is  made  in  three  segments 
which  clean  themselves,  so  that  no  chips  can  gather 
on  the  lead  screw.  Both  the  lead  screw  and  nut  can  be 
replaced  without  returning  the  tool  to  the  factory.  The 
threader  is  regularly  furnished  with  one  set  of  narrow 

chasers  for  each  pipe  size,  Briggs  standard  right-hand 
threads  being  furnished  unless  otherwise  specified. 

Chasers  can  also  be  furnished  for  cutting  British  stand- 
ard threads. 

The  ratchet  receder  shown  in  Fig.  2  has  been  provided 
to  allow  threading  operations  in  trenches,  near  walls 
or  other  places  where  the  amount  of  space  is  limited. 
The  only  difference  from  the  preceding  tool  is  the 
ratchet  mechanism.  The  head  is  so  made  that  the  pull- 

ing strain  of  the  handle  comes  directly  back  of  and  in 
line  of  the  chasers  in  order  to  minimize  the  trouble 
caused  by  twisting  strains.  When  used  with  the  ratchet 
mechanism  one  of  the  handles  is  removed,  and  the  tool 

will  swing  in  a  14-in.  circle. 

United  States  Electric  Grinding  Stands 
The  United  States  Electrical  Tool  Co.,  Cincinnati, 

Ohio,  has  just  placed  on  the  market  two  new  electric 
grinding  stands  which  are  made  in  one-  and  two-horse- 

power capacities.     These  are  driven  by  Westinghouse 

UNITED  STATES   GRINDING  STAND 

electric  motors  and  can  be  furnished  for  direct  current 
of  110  or  220  volts  or  alternating  current  of  220  or 
440  volts,  60  or  25  cycles,  for  either  two-  or  three- 
phase  circuits.  The  weight  of  the  smaller  machine  is 
360  lb.  while  that  of  the  larger  is  480.  The  diameter 
of  the  emery  wheel  on  the  smaller  machine  is  10  in., 
and  the  diameter  of  the  emery  disk  is  12  in.  On  the 
larger  machine  the  diameter  of  the  emery  wheel  is  12 
in.  with  li-in.  face,  and  the  diameter  of  the  emery 
disk  is  12  in.  SKF  ball  bearings  are  used  and  ball- 
thrust  bearings  are  fitted  on  the  emery  disk  side  of 
the  motor  to  take  care  of  the  end  thrust  from  the 

emery  disk.  The  speed  of  the  alternating-current  ma- 
chine is  1700  r.p.m.  while  that  of  the  direct-current  is 

2000  r.p.m. 

The  Allen   Plier  Wrenches 
The  new  series  of  plier  wrenches  shown  in  the 

accompanying  illustration  are  being  manufactured  by 
A.  C.  Allen,  6441  Eggleston  Ave.,  Chicago,  111.  The 
wrenches  are  convenient  to  manipulate,  quick  acting, 
and  take  a  firm  grip  on  the  object  clamped  in  the 
jaws.  At  any  opening  the  jaws  are  parallel.  The 
slotted   opening  for  the  fulcrum  pin  permits  adjust- 

ALLEN    PLIER    WRENCHES 
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ment  for  three  sizes  of  openings.  In  wrenches  Nos.  3 

and  4  a  diflFerent  type  of  adjustment  is  used  with  a 

curved  slot  for  the  fulcrum  pin.  It  is  claimed  that 

with  these  plier  wrenches  a  ratchet  motion  may  be 
obtained  on  nuts  and  pipes  by  releasing  the  handle 
and   taking   a   new   grip. 

Slocomb  Quantity-Production 
Micrometer 

The  quantity-production  micrometer  shown  in  the 
illustration  is  a  recent  product  of  the  J.  T.  Slocomb 

Co.,  Providence,  R.  I.,  and  is  intended  for  use  where 
a  large  number  of  pieces  are  to  be  made  of  one  size, 

SLOCOMB  QUANTITY-PRODUCTION  MICROMETER 

the  micrometer  saving  eye-strain  and  allowing  accuracy 
in  inspection.  The  graduated  portion  is  clamped  to  the 
micrometer  spindle  and  the  indicator  is  clamped  to  the 

sleeve  or  stationary  part  of  the  micrometer,  the  attach- 
ment being  so  adjusted  as  to  read  zero  at  the  correct 

size  and  0.002  in.  on  each  side,  plus  or  minus.  Because 
of  the  large  diameter,  the  distance  between  graduations 
is  increased  three  times,  making  the  distance  between 
the  thousandth  mark  /\y  of  an  inch  and  allowing  for  the 
reading  of  ten-thousandths  direct.  The  parts  are  made 
of  aluminum  for  lightness  and  are  furnished  to  read 
in  half  thousandths  or  in  tenths  of  thousandths. 

Lewis-Shepard  Type  M  "Singlelift" 
The  Lewis-Shepard  Co.,  48  Binford  St.,  Boston,  Mass., 

has  recently  placed  on  the  market  the  Type  M  "Single- 
lift"  truck  shown  in  the  illustration.  This  is  a  light- 
duty  model  elevating  truck,  designed  to  handle  loads  up 
to  2000  lb.  only,  and  the  elevation  of  2  in.  is  accom- 

plished by  one  stroke  of  the  handle.  The  truck  is  made 
in  nine  styles  with  heights  lowered  of  6,  7  and  9  in., 
and  wheel  diameters  of  6,  7  and  9  in.  The  over-all 
lengths  vary  from  40  to  61i  in.,  the  wheel  bases  from 
31  i  to  51^  in.,  while  the  lengths  of  the  carrying  plat- 

forms vary  from  28  to  48  in.  The  weights  vary  from 
140  to  170  lb.  The  truck  has  a  lift  of  2  in.  and  no 
release  check  is  used,  it  being  as  easy  to  lower  the 
load  as  it  is  to  raise  it.     To  raise  the  load  it  is  simply 

l.EWIS-SHEPARD  TYPE  M   "SINGI.BI.IFT "  TRfCK 
lladi-  in  9  styles.  Heishls  lowered.  6.  7  and  9  in.  :  diameter  of 

wheels.  C.  7  and  !)  in.;  width.  17.i  in.;  ovi^r-all  lengrthis,  40  to 
61i  in.;  wheel  bases,  :nj  to  ."jlj  in.;  wheel  face,  2\  in.;  lengrths 
of  carrying  platforms,    28    to   48    in.  ;   net    weights,    140    to    170    Ih. 

necessary  to  press  the  foot  pedal  which  engages  the 
lifting  handle  with  the  load.  To  lower  the  load,  the 
pawl  is  thrown  back  with  the  foot  but  the  load  cannot 
be  lowered  until  the  operator  takes  the  weight  of  the 
load  on  the  handle  to  control  its  descent,  this  feature 
insuring  that  the  operator  must  be  ready  to  control  the 
load  before  it  can  be  lowered.  It  is  stated  that  the 
locking  device  is  so  built  that  wear  cannot  reduce 
its  effectiveness.  The  handle  is  always  free  for  steer- 

ing, whether  in  an  upright  or  steering  position  or 
whether  the  truck  is  raised  or  lowered.  The  wheels 
have  a  face  width  of  2]  in.  and  run  on  Hyatt  roller 
bearings,  each  being  held  in  place  by  means  of  a  single 

split  pin. 

American  Double-End  Detachable 
Plug  Gage 

The  illustration  shows  a  plug  gage  just  introduced 
by  the  American  Gage  Co.,  Bridgeport,  Conn.  The 
handle  is  drilled  through  and  drilled  and  reamed  to  a 
specified  depth   in  each   end  to  fit   the  shanks   of  the 

DOUBLE-END  DETACHABLE  PLUG  G.iGE 

plugs.  The  plugs  are  held  in  place  by  hardened-steel 
screws.  The  plug  holes  are  countersunk  to  prevent  diffi- 

culty from  burring  in  case  the  gage  was  used  with  only 

one  plug  in  place  ard  rou.?h'y  handled.  The  plugs  are 
carried  in  stock  heat-treated,  seasoned  and  rough- 
ground,  and  are  finish-ground  and  lapped  to  the  cus- 

tomer's specifications  when  the  order  is  received.  It  is 
claimed  that  the  facilities  of  the  factory  are  such  that 
deliveries  can  be  made  almost  as  promptly  as  though 
the  finished  plugs  were  carried  in  stock. 
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The  Smith  Universal  Radius  Former 
A  grinding-wheel  dresser,  so  made  as  to  produce  the 

proper  form  of  wheel  for  grinding  various  radii,  has 
just  been  introduced  by  the  W.  T.  Smith  Manufacturing 
Co.,  Bridgeport,  Conn.  It  is  known  as  a  universal  radius 
former  and  its  main  feature  is  a  diamond  holder 
mounted  in  a  trunnioned  yoke.  The  device  is 
designed   to   cut  a   radius   in   less   time  than   by   the 

FIG.    1.      SMITH    UNIVERSAT.,    RADIUS    FORMER 

old  methods.  In  Fig.  1  the  tool  is  shown  set  for 
cutting  an  inside  or  concave  radius.  To  do  this  the 
diamond  tool  is  pushed  in  so  that  it  is  beyond  the  trun- 

nion centers  of  the  movable  member.  For  an  outside  or 
convex  radius  the  point  of  the  tool  will  be  drawn  back 
to  the  other  side  of  the  center  line.  In  either  case  the 
exact  radius  is  determined  by  the  micrometer  adjust- 

ment under  the  fingers  of  the  operator,  which  is  more 
clearly  shown  in  Fig.  2.  The  micrometer  is  graduated 
in  thousandths  of  an  inch  for  radii  from  0.030  to  3.500 
in.  The  knurled  housing  which  supports  the  diamond 
holder  inside  of  the  arc  is  supplied  in  several  lengths 
which  screw  into  each  other  and  into  the  movable  mem- 

ber so  that  no  more  than  half  an  inch  of  the  diamond 

SOME  WORK  DONE  BY  DRESSE1>  WHEELS 

holder  need  protrude  from  the  supporting  tube.  By 
loosening  the  locknut  back  of  the  micrometer  barrel,  the 
holder  rod  may  be  moved  in  or  out  by  half  inches. 

With  the  cutting  point  set  to  the  correct  radius  on 
the  micrometer  scale  it  is  only  necessary  to  swing  the 
movable  arm  through  90  deg.  for  a  radius  and  through 
180  deg.  for  a  half  circle.  Thus  no  templet  or  cutter 
is  required  and  the  time  of  the  operation  is  materially 
reduced.  Fig.  3  shows  some  of  the  work  which  has 
been  ground  by  wheels  shaped  with  this  tool. 

The  "Ellison"  Drill  Chuck 
The  chuck  shown  is  made  by  the  American  Machine 

Co.,  104  Wellington  Ave.,  Hartford,  Conn.  The  body 
and  large,  powerful  jaws  are  proportioned  to  stand 
the  strain  of  the  largest  drill  within  the  capacity  of  the 
chuck.  The  jaws  are  accurately  finished  and  placed  in 
the  body  at  an  angle  to  give  the  maximum  gripping 
power  with  (he  least  mechanical  effort  applied  to  the 
sleeve.  For  this  reason,  the  jaws  are  very  easily  tight- 

ened and  released  by  hand  for  light  work,  or  by  means 
of  the  wrench  for  work  requiring  a  strong,  non-slipping 
grip.  The  upper  ends  of  the  jaws  and  the  ring  nut 
have  accurately  cut  Acme  threads,  and  the  ring  is 
hardened  and  ground.  The  sleeve  is  knurled  and  hard- 

ened and  has  accurately  cut  teeth  in  the  lower  end  into 
which  mesh  the  steel  pinion  teeth  on  the  wrench.     The 

l''ll!.    2.      Cl'TTlNC    I'OiNVEX    K.\D1HS THE    •ELLISON"    DRILL  rHUCK 
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holes  into  which  the  end  of  the  wrench  is  placed  when 

tightening  the  jaws  are  steel  bushed  to  prevent  wear 

and  distortion.  This  gives  long  life  to  all  the  parts. 

Each  part  is  carefully  hardened  where  necessary. 
These  chucks  are  made  at  present  in  three  sizes :  No. 

1  has  a  capacity  for  drills  up  to  g\  i"-?  No.  2,  up  to  i| 
in.  and  No.  3,  up  to  i|  in.  Two  other  sizes  will  be  ready 

by  July  1.  No.  4  will  have  a  capacity  of  from  ̂ g  to  I 
in.,  and  No.  5,  from  i  to  S  in. 

Carlton  Industrial  Trailer  Coupler 
The  illustration  shows  a  coupler  built  by  the  Lansing 

Co..  Lansing,  Mich.,  to  join  industrial  trailers  together 

and  to  the  tractor  drawing  them.     It  is  built  of  mal- 

M  11'  '^^^ 

CARLTON    INDTISTRIAL    TRAILER    COUPLER 

leable  iron  and  permits  trucks  to  be  operated  at  any 
angle  up  to  90  deg.  to  each  other  as  shown.  When 
uncoupled  the  drawbar  clears  the  floor  or  remains  up 
against  the  load  when  placed  in  that  position. 

Sanford  Quick-Acting  Cam  Vise 
A  milling-machine  vise  which  is  operated  without 

tools  has  been  brought  out  by  the  F.  C.  Sanford  Manu- 
facturing Co.,  Bridgeport,  Conn.  It  is  shown  in  Fig.  1. 

The  jaws  are  brought  to  the  work  by  a  chrome-nickel 
steel  screw  running  in  a  steel  floating  nut  and  oper- 

ated by  a  fluted  handwheel.  They  are  closed  on  the  work 
by  a  quick-operating  cam  operated  by  the  hand  lever 
shown.  The  movement  of  the  lever  is  from  either  side 
toward  the  center  so  that  it  may  be  operated  by  either 
hand.  The  screws  which  hold  the  jaws  are  readily 
accessible,  thus  making  the  changing  of  jaws  a  simple 
matter.  The  company  is  prepared  to  supply  special 
jaws.     The  base  and  movable  slide  are  made  of  semi- 

FIG.  2.     SANFORD  SWIVEL. 

steel  and  the  slide,  handle  and  gibs,  of  steel.  The  jaws 
are  of  hardened  and  ground  tool  steel.  Accuracy  suffi- 

cient to  meet  all  the  demands  of  the  toolroom  is  claimed 
by  the  maker.  Reciprocating  parts  are  hand  scraped, 
including  the  base  in  which  key  slots  are  provided 
fitted  with  hardened  movable  keys.  The  vise  is  clamped 

by  a  tee-bolt  with  hardened  tee-slot  nut. 
Fig.  2  shows  the  swivel  made  by  the  same  company 

which  may  be  used  for  various  purposes  but  is  designed 
to  be  used  with  the  vise  described.  The  hold-down  bolts 
are  also  used  to  lock  the  swivel  in  any  position. 

The  Sanford  company  is  also  introducing  the  heavy- 
duty  milling-machine  vise  shown  in  Fig.  3.  This  is 
an  all-steel  vise  and   is  made  for  the  heaviest  work 

FIG.  1.     SANFORD  QUICK-ACTING  CAM  VISE 

FIG.   3.      SANFORD  HEAVY-DUTY  MILLING-MACHINE   VISE 

that  a  triple  back-geared  milling  machine  can  handle. 
The  movable  jaw  is  operated  by  a  24-in.  socket  wrench 
working  on  a  IJ-in.,  6-pitch,  nickel-steel  screw.  This 
vise  is  made  with  either  a  4-in.  or  9-in.  opening. 

"Scusa"  Micrometer  Adjustable 
Snap  Gage 

The  Lowry-Knise  Tool  Co.,  211  West  Adams  St., 

Syracuse,  N.  Y.,  makes  the  combined  adjustable-limit 
snap  gage  and  micrometer  shown  in  Fig.  1.  It  em- 

bodies the  usual  features  of  the  ordinary  adjustable- 
limit  snap  gage  and  in  addition  provides  a  ready  means 
for  determining  the  exact  amount  of  stock  to  be  re- 

moved to  permit  the  piece  to  enter  the  limit  gage.  The 
possible  time-saving  features  of  this  arrangement  are 
obvious. 

The  micrometer  attachment  is  similar  in  construction 

to  the  ordinary  micrometer  and  has  a  4-in.  diameter 
screw  with  40  threads  to  the  inch.  It  is  graduated  to 

thousandths  and  has  a  range  of  from  I  to  f^  in.  over- 
size. The  screw  is  of  tool  steel  with  a  positive  stop 

on  each  end.  The  frame  is  made  of  cast  iron  with 
two  strengthening  ribs  which  afford  an  easy  grip  and 
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is  finished  in  black  enamel,  baked  on.     The  gage  limit 
sizes  are  stamped  on  a  detachable  brass  plate. 

The  two  hardened  measuring  plugs  on  the  same  side 
with  the  micrometer  head  are  ground  and  pressed  into 
accurately  reamed  seats  until  they  rest  on  two  headless 
screws  which  are  sealed  in  place.     The  three  plugs  on 

FIG.    1.      "SCUSA"  MICROMETER   ADJUSTABLE   SNAP  GAGE 

the  opposite  side,  Fig.  2,  are  ground  and  lapped  to  have 
a  tight  friction  fit  in  the  frame  and  are  provided  with 
a  device  which  includes  the  adjusting  screw  B  and 
the  lock  screw  A,  giving  an  adjustment  in  both  direc- 

tions. The  adjustment  is  made  thus:  Take  two  screw- 
drivers, one  to  fit  A  and  the  other  B.    Loosen  A  about 

FIG.    2.      CONSTRUCTION    OF   ADJUSTABLE    PINS 

one  full  turn.  With  the  other  screwdriver  move  B 

the  required  amount.  Then  tighten  A.  This  tighten- 
ing of  A  results  in  its  taper  head  bringing  the  plug  C 

to  bear  against  B  and  also  expanding  B  to  make  it  a 
tight  fit  in  the  seat.  The  keyseat  E,  in  connection  with 
the  pin  D,  prevents  rotation  of  C. 

Erratum 
On  page  917,  the  title  in  the  middle  of  the  left-hand 

column  should  read  Horstmann  Indicating  Caliper  and 
the  title  in  the  middle  of  the  right-hand  column,  Bush 
Wiggler  Attachment.  Corresponding  corrections  have 
been  made  in  our  Condensed  Clipping  Index. 

Edward  Paul   Reichhelm 
Edward  Paul  Reichhelm,  24-26  John  St.,  New  York, 

died  at  his  home  in  Bayonne,  N.  J.,  on  Sunday,  May  4, 
in  his  seventy-sixth  year. 

Mr.  Reichhelm  was  the  founder  and  president  of  E.  P. 
Reichhelm  &  Co.,  Inc.,  New  York,  the  American  Gas 
Furnace  Co.,  Elizabeth,  N.  J.,  and  the  American  Swiss 
File  and  Tool  Co.,  Elizabethport,  N.  J. 

He  came  to  this  country  with  his  parents  at  the  age 
of  five  years,  and  after  passing  through  the  regular 
courses  in  school  and  academy,  he  studied  mechanical 

EDWARD   PAUL   REICHHELM 

engineering  in  the  evening  school  of  Cooper  Institute, 

while  being  engaged  during  the  day  as  mechanic's  ap- 
prentice with  A.  &  F.  Brown,  machinists. 

At  the  outbreak  of  the  Civil  War  he  enlisted  in  Sep- 
tember, 1861,  in  the  Third  Missouri  Infantry  Regiment 

and  became  sergeant-major,  advanced  to  the  post  of 
lieutenant  in  the  Fifty-first  V..  S.  Regiment  and  became 
regimental  adjutant,  captain,  and  subsequently  major. 

He  established  himself  in  the  business  of  tools  and  sup- 
plies at  65  Nassau  St.,  New  York,  in  1876,  and  organized 

the  American  Gas  Furnace  Co.  in  1887.  In  the  year 
1900  he  also  organized  the  American  Swiss  File  and 
Tool  Co.,  in  Elizabethport,  N.  J. 

He  was  a  member  of  the  Loyal  Legion,  the  Masonic 
Order,  Cooper  Union  Alumni  Association  and  the  George 
H.  Thomas  Post  No.  29,  G.  A.  R.  He  fathered  commis- 

sion government  in  the  State  of  New  Jersey,  and  was 
president  of  the  Park  Commission  of  Bayonne,  N.  J. 

The  three  business  organizations  established  by  him 
and  built  up  from  modest  beginnings  to  their  present 
high  standing  are  a  monument  to  his  fine  executive  abil- 

ity, indomitable  energy  and  persistent  purpose  of 
acchievement  in  mechanical  and  industrial  progress. 
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Salvaging  Small  Tools  in  the  Machine  Shop 
By  J.  B.  GRAY 

While  the  salvaging  of  broken  drills,  cutters,  and 

other  such  small  tools  is  by  no  means  a  new  thing, 

it  required  the  high  prices  of  raw  material  and 

the  difficulty  of  obtaining  neio  tools  at  any  cost, 
brought  about  by  war  conditions,  to  teach  us  the 

possibilities  in  this  direction.  Once  started, 

many  apparently  formidable  obstacles  proved  to 
be  insignificant,  and  a  department  installed  as  an 

emergency  measure  has  now  become  a  recog- 
nized auxiliary. 

OF  THE  many  economies  the  war  has  taught 
 us, 

not  the  least  important  is  the  overhauling  of 

our  pile  of  scrapped  tools,  gages,  jigs  and  cut- 
ters. I  have  had  some  experience  with  the  scrap  pile 

myself  during  and  since  the  war,  and  have  been  able  to 
reclaim  at  small  expense  many  a  tool  that  appeared 
to  be  hopelessly  out  of  commission,  including  dies, 
gages,  jigs,  small  tools,  and  even  bench  vises. 
Many  of  these  salvaged  tools  are  in  use  now,  and 

it  would  seem  that  a  work  which  has  proved  to  be  so 
satisfactory  while  the  war  was  in  progress  should  not 
be  lightly  cast  aside.  More  than  once,  some  of  our 
production  departments  have  been  kept  running  with 
salvaged  tools,  when  it  would  otherwise  have  been  neces- 

sary to  shut  down. 

Every  manufacturing  plant  of  any  size  soon  accumu- 
lates a  scrap  pile  of  worn-out  and  broken  cutters,  drills, 

reamers,  counterbores,  and  the  like,  and  I  have  found 
that  a  worth-while  percentage  of  these  can  be  reclaimed 
and  put  back  in  service. 

The  Man  in  Charge  Should  Be  a 
Practical  Toolmaker 

The  man  in  charge  of  this  work  must  be  first  a 
thoroughly  practical  and  resourceful  toolmaker.  He 
should  know  something  of  tool  design  to  the  end  that 

his  work  when  finished  will  be  properly  "balanced"; 
that  is,  where  a  new  part  is  introduced,  it  must  not 
be  so  large  as  to  weaken  the  rest  of  the  tool,  nor 
must  it  be  so  light  as  to  be  too  weak  itself.  A  knowledge 

of  carbon  and  high-speed  steels  is  also  necessary  for 
the  reason  that  if  a  part  or  a  cutter  must  be  replaced 
with  a  material  different  from  the  original,  the  salvage 
man  should  know  exactly  what  material  to  use.  An- 

other qualification  is  that  he  should  be  an  accurate 
and  rapid  draftsman,  to  enable  him  to  get  his  ideas 

3n  paper  actually  "while  you  wait,"  to  the  end  that  his 
men  and  machines  may  not  be  idle.  He  must  thor- 

oughly understand  packhardening,  cyaniding,  the  heat- 
treatment  of  machinery  steel  and  the  various  low  grades 
of  alloy  steels  in  general  as  well  as  the  hardening  and 
tempering  of  high-carbon  and  high-speed  steel.  Unless 
he  thoroughly  understands  this  part  many  failures 
will  result,  not  only  in  wasted  time  but  in  the  possible 
shutdown  of  production  machinery. 

At  one  time  we  had  considerable  trouble  with  drills 
breaking  about  an  inch  or  so  below  the  shank  and  all 
we  could  use  the  shanks  for  was  to  make  small  centers 
for  lathes  and  other  purposes.  When  the  drill  happened 
to  be  of  high-speed  steel,  we  would  anneal  the  stub. 

shank  and  all,  drill  a  hole  in  the  center  2  in.  deep, 
then  drive  in  a  piece  of  hardened  drill-rod  and  grind 
it  with  the  toolpost  grinding  device.  We  found,  how- 

ever, that  breakage  could  be  materially  reduced  by 
drawing  the  drill  to  a  dark  straw  color  for  a  distance 
of  from  U  to  2  in.  below  the  shank.  In  larger  drills 
there  would  be  many  with  the  tangs  twisted  off,  and 
many  large  reamers  and  counterbores  in  the  same  con- dition. 

After  proving  to  the  "old  man"  that  they  could  not 
be  "saddled,"  or  "tongued  in"  and  welded  satisfactorily 
because  the  lightness  of  metal  beside  the  slot  would 
permit  the  weld  to  open  up,  and  also  they  would  run 
"out"  so  much  that  we  could  not  spare  the  stock  from 
the  shank  to  grind  them  true,  we  salvaged  them  in  this 
way:  The  drill  was  chucked  at  the  straight  part,  just 
below  the  shank,  and  the  shank  run  in  the  steadyrest. 
The  damaged  tang  was  then  faced  off,  the  shank  re- 
centered  and  turned  down  to  the  next  smaller  size. 
An  ordinary  drill  socket  or  sleeve  was  then  shrunk  on, 
the  sleeve  of  course  being  the  size  of  the  original  taper. 
It  was  driven  down  against  a  shoulder  left  on  the  large 
end  of  the  old  shank.  The  final  operation  is  to  drill 
for  a  drive  pin  between  the  end  of  the  drill-socket  and 
the  shoulder.  Reamers  and  counterbores  are  treated 
the  same  way.  It  will  be  found  cheaper  to  use  stock 
sleeves  than  to  make  them. 

In  the  case  of  large  boring  heads,  however,  say  No. 
5  or  6  Morse  shanks,  it  is  preferable  to  turn  the  old 
shank  down  parallel,  bore  a  piece  of  stock  to  drive 
on,  and  turn  a  new  shank.  We  have  salvaged  large 
boring-head  shanks  in  this  way,  the  heads  carrying 
six  to  eight  stellite  cutters,  and  used  for  boring  large 
cylinders  for  motor  trucks.  They  have  been  back  on 
the  job  for  months  and  are  still  working  satisfactorily. 

The  Recutting  Method 

Side-milling  cutters  up  to  6  in.  x  ̂   in.  are  usually 
made  solid,  and  in  order  to  provide  suflicient  chip  clear- 

ance we  thought  the  distance  from  the  cutting  edge  to 
the  bottom  of  the  side  teeth  should  not  be  less  than 
y^  in.  The  way  we  recut  these  teeth  is  to  take  a 
fairly  coarse  grinding  wheel  and  dress  it  to  shape  by 
hand  (a  diamond  makes  the  wheel  too  smooth  and  it 
burns  the  work  too  readily).  We  then  bolt  a  stud  to 
the  grinding-machine  table,  place  the  cutter  on  it,  and 
index  with  a  finger,  also  bolted  to  the  table.  A  boy 
should  recut  eight  cutters  in  this  way  on  both  sides 
in  10  hours,  using  a  No.  lA  Cincinnati  tool-grinding, 
or  other  similar  machine. 

After  being  recut  once  or  twice,  it  will  be  found 
that  the  web  must  be  thinned  if  the  cutter  is  to  be 
recut  again,  and  the  best  way  to  do  this  is  to  anneal 
the  entire  cutter  and  face  it  down  in  the  lathe;  it 

doesn't  pay  to  attempt  to  grind  it. 
Spiral  cutters  also  can  be  very  handily  recut  on  the 

tool-grinding  machine;  simply  run  the  job  on  centers, 
index  from  the  head,  and  swivel  the  head  same  as  you 
would  to  mill  a  spiral,  only  turn  the  head  to  the  angle 
instead  of  swiveling  the  table  as  in  milling.  A  left- 
hand  spiral  can  be  as  readily  recut  as  a  right-hand  one. 

Broken  end  mills  can  nearly  always  be  saved;  small 
ones  can  be  annealed  and  filed,  then  ground  to  the  next 
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size  smaller,  while  the  larger  ones  can  be  cut  off  with 
an  elastic  wheel,  and  the  end  teeth  recut  in  the  same 
way  as  described  for  recutting  a  side  cutter. 

A  tool  that  seems  altogether  hopeless  may  often  be 
used  for.  something  else.  For  example,  reamer  bodies 
can   be   made   into   arbors,   mandrels,   various   sorts   of 

machine  handles,  tap  wrenches,  handles  for  small  die- 
stocks,  etc.  Drill  shanks  make  good  centers,  either  male 
or  female.  Mandrels  that  are  beyond  repair  can  be 
annealed  and  made  into  lathe  centers,  or  if  they  are 
machine-steel,  may  be  made  into  stock  for  plug  gages. 
We  often  make  such  plug  gages  and  packharden  them. 

Foreign  Selling  Agencies 
By  ROBERT  ALTER 

This  article  contains  sowe  comments  and  advice 

regarding  foreign  selling  agents  by  a  man  espe- 
cially qualified  to  write  on  the  subject.  He  has 

long  been  foreign  manager  and  vice  president  of 
the  American  Tool  Works  Co.,  Cincinnati,  Ohio; 

is  honorary  vice  president  of  the  National  For- 
eign Trade  Council,  and  president  of  the  Foreign 

Trade  Association  of  Cincinnati. 

IF  OUR  foreign  customers  and  business  friends  in  other 
countries  could  have  had  the  opportunity  of  attending 
the  impressive  meetings  of  the  National  Foreign  Trade 

Convention  and  the  Mississippi  Valley  Association,  their 
trade  tendencies  would  gravitate  toward  us  as  never  before : 
(1)  Because  they  would  realize  how  fully  we  Americans 
appreciate  their  patronage  and  cooperation;  (2)  how  sin- 

cerely we  sympathize  with  them  in  the  many  difficulties 
that  have  surrounded  them,  due  to  the  unsettled  condi- 

tions brought  about  by  the  war;  (3)  how  much  better  we 
understand  them  from  not  only  a  business  but  a  social 
standpoint;  (4)  how  willing  we  are  to  give  them  the  bast 
we  have  at  the  lowest  possible  prices  and  on  terms  that 
are  as  good  from  an  economical  standpoint  as  any  other 
Bountry  in  the  world. 
True,  the  war  has  brought  much  additional  money  to 

the  United  States  of  America,  but  we  realize  that  this 
additional  money  has  really  come,  to  a  large  extent,  from 
our  friends  and  business  associates  in  the  countries  with 

which  we  have  been  cooperating  during  the  war.  Condi- 
tions have  brought  about  high  prices  due  to  many  causes, 

and  for  this  reason  the  volume  of  money  in  America  is 
greater  than  would  have  been  the  case  had  prices  been 
able  to  stay  normal  on  a  pre-war  basis. 

While  this  additional  money  is  here,  yet  the  attitude  of 
every  fair-minded  business  man  is  that  this  surplus  should 
be  used  not  only  in  developing  the  trade  relationships  be- 

tween this  country  and  others,  but  also  to  help  those  in- 
dustrial organizations  in  other  lands  which  have  in  the 

past  given  such  good  service  to  the  Americans  in  pushing 
their  trade  and  also  to  those  who  contemplated  specializ- 

ing in  the  sale  of  American  products.  This  money  can  be 
used  to  advantage  in  this  way  through  several  channels, 
such  as  buying  foreign  securities,  extending  longer  credits 
and  making  substantial  loans,  not  only  to  foreign  countries, 
but  to  foreign  industrial  enterprises. 

The  new  American  merchant  marine  will  most  certainly 
be  operated  to  the  advantage  of  our  foreign  customers 
not  only  in  giving  the  lowest  possible  cost  in  ocean  trans- 

portation, but  also  in  establishing  definite  reliable  sailing 
schedules,  so  that  delivery  of  orders  placed  in  America 
may  be  accomplished  at  definite  reliable  periods. 

Much  is  beiiiK  said  about  the  operation  of  the  Webb- 
Pomerene  Bill,  which  allows  combination  and  price  reg- 

ulation for  American  manufacturers  in  foreign  trade.  There 
is  a  lurking  danger  in  the  publicity  being  given  to  activi- 

ties along  these  lines.  Americans  wishing  to  operate  under 
this  new  legislation  should  not  and  will  not  do  so  in  the 
spirit  of  animosity  toward  dealers  in  similar  lines  in  for- 

eign countries. 

The  foreign  dealer  and  customer  may  be  seriously  con- 
cerned over  the  passage  of  this  bill  in  feeling  that  the 

services  of  the  dealers  and  the  patronage  of  the  customers 
has  not  been  fully  appreciated  by  us  Americans.  This  is 
an  erroneous  idea.  The  true  American  never  forgets  a 
service  rendered,  and  we  Americans  who  have  had  the 
opportunity  of  realizing  from  personal  contact  the  efforts 
that  have  been  expended  by  foreign  dealers  in  pushing  our 
goods  in  their  respective  countries  will  use  our  influence  to 
maintain  their  confidence  and  to  educate  the  newcomer  in 
American  foreign  trade  to  respect  the  foreign  dealer  who 
has  been  loyal  to  us,  who  has  been  the  sole  medium  for 
making  our  foreign  trade  up  to  the  present  time. 

As  interest  in  organizing  purely  American  selling  or- 
ganizations for  foreign  trade  is  keener  at  this  time  than 

ever  before  in  the  history  of  the  country,  such  organizations 
are  liable  to  spring  into  being  at  any  time  and  in  any 
number.  It  is  well,  therefore,  to  point  out  for  the  benefit 
of  our  old  reliable  representatives  in  foreign  countries  of 
foreign  nationality  that  they  should  not  feel  in  their  hearts 
a  spirit  of  antagonism  toward  these  new  American  selling 
organizations,  because  they  will  find  them  good  neighbors 
and  well  worth  cultivating,  especially  in  a  social  way. 

It  should  be  pointed  out  to  foreign  dealers  that  the  old 
attitude  of  considering  a  competitor  as  your  enei.iy  is  fast 
disappearing.  The  fallacy  of  this  attitude  has  been  demon- 

strated in  America,  and  the  evolution  from  this  deplorable 
attitude  has  been  brought  about  largely  by  the  social  in- 

tercourse in  the  American  club  and  the  now  prevalent 
practice  of  conferences  between  competitors  to  bring  about 
conditions  which  will  help  them  all. 

The  foreign  dealer,  therefore,  should  not  draw  back  from 
any  American  selling  organization  which  may  appear  in 
his  country,  but  it  would  be  well  to  bring  about  a  meeting 
whereby  a  better  understanding  of  each  other,  their  aims 
and  difficulties  can  be  had. 

The  new  American  selling  organizations  can  be  of  great 
assistance  even  to  the  old  established  firms  in  foreign  coun- 

tries, not  only  in  placing  them  in  touch  with  American 
lines  which  they  might  care  to  represent,  but  also  to  prevent 
useless  losses  and  suicidal  price  cutting. 

Furthermore,  these  American  organizations  can  give  in- 
formation to  our  foreign  friends  about  American  markets 

desiring  material  of  all  kinds  from  their  countries.  There- 
fore, let  us  all  work  together  to  help  ea-h  other  in 

reciprocal  trade  between  our  respective  countries  and  in 
this  way  the  most  admirable  relationship  will  be  established. 

Sapolio  for  Grinding  and  Lapping 
By  R.  B.  Frank 

A  good  material  to  use  for  grinding  or  lapping  in 
surfaces,  where  a  good  joint  is  required,  is  pulverized 
sapolio  and  water.  The  shaft  or  other  part  is  set  in 
place  and  the  mixture  libarally  poured  on  while  the  part 
is  in  motion.  In  this  way  a  true  surface  may  be  made 
and  after  the  grinding  is  finished  all  particles  of  grit 
can  be  washed  away.  If  emery  is  used  the  grinding 
is  done  faster,  but  the  particles  of  emery  cannot  be 
entirely  removed,  and  the.v  are  continually  cutting. 
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Sparks  from  -the 
Exporting  Opportunities 

in  South  America 
Chile,    Peru    and   Ecuador    Offer    Good 

Opportunities    for    Doing    Splendid 
Export    Business   in   Construc- 

tion  Materials 

The  requirements  for  construction 
materials  and  machinery  in  Chile, 
Peru  and  Ecuador  are  set  forth  in  de- 

tail in  a  book  of  200  pages  just  pub- 
lished by  the  Bureau  of  Foreign  and 

Domestic  Commerce,  Department  of 
Commerce.  It  is  a  report  made  by  W. 
W.  Ewing,  trade  commissioner  of  the 
Bureau,  who  was  sent  to  study  these 
markets  at  first  hand  for  the  Govern- 
ment. 

It  appears  that  there  is  mucn  con- 
struction and  building  work  going  on 

in  Chile,  where  the  public  works  de- 
partment has  considerable  work  in 

hand.  As  an  instance,  there  were 
studies  for  railway  work  nearly  com- 

pleted at  the  time  the  report  was  made 
amounting  to  over  $12,000,000.  Dur- 

ing 1917,  35  projects  with  an  estimated 
cost  of  over  a  million  dollars  were  fin- 

ished. Of  these,  five  were  for  water 
supplies,  six  for  repairs  to  wharves, 
three  for  repairs  to  jetties,  four  for 
wharves  and  sea  walls,  and  twelve  for 
sewers. 

There  was  also  begun  13  additional 
projects  in  1917  and  the  public  works 
department  had  under  inspection  the 
execution  of  25  contracts  of  a  total 
value  of  $887,538.  There  was  also  a 
considerable  amount  of  irrigation  work 
under  way. 

The  author  of  the  reports  states  that 
American  manufactures  are  generally 
as  good  as  those  of  Europe,  and  in 
some  cases  better.  Some  of  the  articles 
of  American  make  that  enjoy  a  pref- 

erence in  Chile  are  door  locks,  pad- 
locks, hinges,  iron  and  wire  nails,  tacks, 

lumber  for  construction  and  cabinet 
work,  turpentine,  varnishes,  enamels, 
and  many  other  articles  that  are  not 
imported  in  large  quantities. 

There  are  certain  basic  paint  mate- 
rials, such  as  zinc  and  linseed  oil,  as 

well  as  marine  paints,  in  which  Eng- 
land has  the  preference. 

The  Chilean  public  is  generally  fav- 
orably impressed  with  American  goods 

and  considers  them  more  up  to  date 
than  the  European  articles. 

During  the  past  decade  sanitation  in 
Chile  has  made  great  progress.  It  is 
estimated  that  15,000  fixtures,  includ- 

ing enameled  and  porcelain  bathtubs, 
water-closets,  and  lavatories  are  im- 

ported annually.  There  has  also  been 
a  steady  demand  for  heating  installa- 

tions, hot  water  being  the  system  most 
favored. 

There  are  many  things  requiring  de- 
velopment—the   railroads,  the  enormous 

hydraulic  assets,  the  vast  wealth  in 
nitrate,  the  copper  and  other  mines,  the 
agriculture  resources,  and  the  great 
forests  of  the  south. 
With  the  development  of  its  hy- 

draulic power  the  central  section  of 
Chile  may  become  a  great  manufactur- 

ing center.  With  the  investment  of 
capital,  the  application  of  American 
talent,  and  the  use  of  Chilean  labor, 
good  returns  may  be  had. 

War  Has  Enriched  the  Peruvians 

The  time  is  ripe  in  Peru  for  the  sale 
of  construction  materials,  and  there  are 
possibilities  of  making  some  good  con- 

tracts. The  country  has  entered  upon 
a  period  of  prosperity.  The  govern- 

ment is  progressive.  The  war  has  en- 
riched the  Peruvians  who,  a  little  un- 
certain how  to  invest  their  gains,  are  in 

many  instances  buying  up  lands  and 
old  houses  and  are  preparing  to  rebuild 
with  modern  structures  possessing  all 
sanitary  conveniences. 

The  financial  condition  of  the  Peru- 
vian government  has  been  greatly  im- 

proved, the  income  having  increased 
more  than  30  per  cent.,  the  result  be- 

ing that  work  has  been  commenced  on 
several  new  public  buildings  and  it  is 
expected  that  work  on  others  will  soon 
follow. 

Impetus  is  being  added  to  this  activ- 
ity by  the  fact  that  on  July  28,  1921, 

the  centennial  of  the  independence  of 
Peru  will  be  celebrated,  and  it  is  pro- 

posed to  have  finished  by  that  time 
the  Judicial  Palace,  the  Legislative 
Palace,  the  Archibishops'  Palace,  the 
model  jail,  the  Prefecture,  an  orphan 
asylum,  and  a  hospital  for  women. 

Cutting  Steel  Under  Water 
It  is  stated  that  a  French  company 

has  for  some  months  past  used  an  oxy- 
acetylene  blowpipe  of  special  construc- 

tion to  effect  the  cutting  of  steel  under 
water.  The  apparatus  consists  of  a 
cutting  blowpipe  based  on  the  same 
principles  as  the  ordinary  one,  but 
supplemented  with  a  small  diving-bell, 
to  which  compressed  air  is  admitted  to 
expel  the  water.  The  pressures  of  the 
oxygen  and  acetylene  required  are 
much  higher  than  those  usually  em- 

ployed; the  pressure  of  compressed  air 
depending  upon  the  depth  at  which  the 
blowpipe  is  worked.  At  the  trials  now 

being  carried  out,  ships'  plates  have 
been  cut  at  a  depth  of  27  ft.  under 
water.  The  application  to  marine  pur- 

poses of  this  system  of  cutting  plates 
has  obvious  advantages.  By  its  aid  the 
salvaging  of  torpedoed  vessels  may  be 
facilitated,  and  rapid  repairs  to  lock 
gates  can  be  effected.  The  electric  arc 
can  be  manipulated  in  the  same  man- 

ner, but  requires  special  electrodes  and 
extra  illumination. 

Engineering   Society   of  Western 
Massachusetts 

A  dinner  and  organization  meeting 
of  the  Engineering  Society  of  Western 
Massachusetts  was  held  at  the  Hotel 
Kimball,  Springfield,  Mass.,  on  Wed- 

nesday evening,  Apr.  16.  The  follow- 
ing officers  were  elected:  Charles  L. 

Newcomb,  president;  C.  C.  Chesney, 
vice  president;  George  E.  Williamson, 
vice  president,  and  Winfield  E.  Holmes, 
secretary  and  treasurer. 
The  constitution  and  by-laws  pro- 

vide for  four  grades  of  members,  an  en- 
trance fee  of  five  dollars  and  annual 

dues  of  the  same  amount. 
The  speakers  included  Prof.  L.  P. 

Breckenridge,  William  Spencer  Murray, 
and  Dr.  George  Otis  Smith.  Over  300 
persons  attended  the  dinner  and  nearly 
1100  applications  for  membership  were 

presented. *       *       * 

Will  Manufacture  Low-Priced 
Automobiles  in  France 

A  determined  effort  is  being  made  to 
manufacture  low-priced  automobiles  in 
France,  and  it  may  be  expected  that 
every  protection  will  be  afforded  this 
industry.  The  important  munition 
plant  at  Citroen  has  been  transformed 
into  a  factory  designed  to  develop  a 
10-hp.,  4-cylinder  machine,  consuming 
2  gal.  of  gasoline  per  62  mi.  Its  chas- 

sis weighs  882  lb.  and  the  machine  is 
supposed  to  develop  a  speed  of  40  mi. 
an  hour.  The  importance  of  this  indus- 

try will  be  realized  from  the  fact  that 
material  for  the  construction  of  the 
first  30,000  chassis  is  now  being 
worked,  and  that  the  machines  are 
beginning  to  appear  on  the  market. 

The  price  of  these  cars  wrill  be  $1400 
to  $1700,  according  to  the  type;  that  is, 
torpedo  shape  (for  three  or  four  pas- 

sengers), sedan,  etc.  All  equipment 
and  accessories  are  included  in  the 
above-mentioned  prices.  The  plan  of 
the  organization  of  this  factory  is 
based  on  American  methods. 

Tractors    Shipped    From    Canada 

Figures  compiled  by  Dominion  au- 
thorities show  that  more  thar  8000 

tractors  were  shipped  intc  Canada  by 
United  States  manufacturers  during 
December  and  January.  During  the 

year  1918,  21,691  American-built  trac- 
tors were  exported  to  Canada,  12,805 

in  1917  and  3693  in  1916.  There  is  no 

import  duty  on  tractors,  and  it  is  be- 
lieved there  will  be  none  for  the  re- 

mainder of  the  year.  Canadian  tractor 
makers,  however,  are  insisting  on  the 
replacement  of  the  import  duty,  as  but 
a  few  hundred  tractors  were  made  in 
Canada  during  1918,  chiefly  because  of 
American  competition. 
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Worlds  Industrial  Forcje .By  JS.  C.Po7'ter 
News  Editor 

Tractor  Imports  to  France  To 
Stop  July  1 

Agricultural  tractor  imports  into 
France  will  be  prohibited  on  July  1,  if 
French  makers  are  in  a  position  to 
meet  national  requirements,  is  the  offi- 

cial statement  made  by  Minister  of 
Ravitaillement   Boret. 
At  the  present  time  not  only  are 

tractor  imports  permitted,  but  the  gov- 
ernment is  buying  American  machines 

and  selling  them  to  groups  of  French 
farmers.  In  addition  to  this,  as  has 
already  been  said,  the  ministry  of  agri- 

culture is  offering  a  subsidy  equal  to 
half  the  cost  of  the  machine  to  pur- 

chasers of  tractors  who  give  the  neces- 
sary guarantees  that  the  tractors  will 

be  kept  at  work. 
It  is  doubtful  if  the  French  makers 

will  be  in  a  position  to  meet  require- 
ments by  the  date  indicated.  The  big- 

gest producers  at  the  present  time  are 
Renault,  De  Dion-Bouton,  and  Latil,  but 
others  who  are  rapidly  getting  into 
production  are  Peugeot,  Schneider, 
Paris  General  Omnibus  Co.,  Delahaye 
and  Gnome  &  Rhone. 

*     »     * 

Machine  Tool  Convention 
Speakers 

The  speakers  at  the  convention  of 
the  National  Machine  Tool  Builders 
Association,  held  at  Atlantic  City,  N. 
J.,  May  12-13  were  Mark  Sullivan,  of 
Collier's  Weekly,  on  "Personal  Ex- 

perience at  the  Peace  Conference,"  and 
Chas.  F.  Lang,  president  of  the  Lake- 
wood  Engineering  Co.,  Cleveland,  Ohio, 
on  "Cooperation." 

Full  details  of  the  meeting  will  be 
published  next  week. 

*       4f       # 

Definitions  of  Diesel  and  Semi- 
Diesel  Engines 

In  its  issue  of  Mar.  21,  Engineering 
(London)  published  an  account  of  a 

meeting  of  the  Diesel  Engine  Users' 
Association,  and  announced  that,  as  a 
result  of  papers  and  discussion,  the  as- 

sociation has  approved  and  is  now  cir- 
culating among  its  members  the  fol- 

lowing definitions  of  Diesel  and  semi- 
Diesel  engines. 
A  Diesel  engine  is  a  prime  mover 

actuated  by  the  gases  resulting  from 
the  combustion  of  a  liquid  or  pulverized 
fuel  injected  in  a  fine  state  of  subdivi- 

sion into  the  engine  cylinder  at  or 
about  the  conclusion  of  a  compression 
stroke.  The  heat  generated  by  the 
compression  to  a  high  temperature  of 
air  within  the  cylinder  is  the  sole 
means  of  igniting  the  charge.  The  com- 

bustion of  the  charge  proceeds  at,  or 
approximately  at,  constant  pressure. 

A    semi-Diesel    engine    is    a     prime 

mover  actuated  by  the  gases  resulting 
from  the  combustion  of  a  hydrocarbon 
oil.  A  charge  of  oil  is  injected  in  the 
form  of  a  spray  into  a  combustion 
space  open  to  the  cylinder  of  the  en- 

gine at  or  about  the  time  of  maximum 
compression  in  the  cylinder.  The  heat 
derived  from  an  uncooled  portion  of  the 
combustion  chamber,  together  with  the 
heat  generated  by  the  compression  of 
air  to  a  moderate  temperature,  ignites 
the  charge.  The  combustion  of  the 
charge  takes  place  at,  or  approximately 
at,  constant  volume. 

Compelled  To  Seek  Material 
From  America 

At  the  annual  meeting  of  the  Scot- 
tish Tube  Co.,  Ltd.,  in  Glasgow,  the 

chairman  said  that  in  order  to  keep  the 
works  going  they  were  compelled  to 
seek  supplies  of  material  from  Amer- 

ica, where  the  works  were  able  to  sup- 
ply suitable  steel  for  tube-making  at  a 

considerably  lower  price  than  home 
makers. 

*  *     * 

New  Cuban  Engineering  Society 
There  was  established  in  Havana  on 

the  evening  of  Feb.  21  the  Association 
of  Members  of  American  National  En- 

gineering Societies  in  Cuba.  This  or- 
ganization restricts  its  membership  to 

persons  who  are  members  of  the  fol- 
lowing American  national  engineering 

societies:  The  American  Society  of 
Mechanical  Engineers,  the  American 
Society  of  Civil  Engineers,  the  Ameri- 

can Institute  of  Electrical  Engineers, 
the  American  Institute  of  Chemical  En- 

gineers, the  American  Society  of  Agri- 
cultural Engineers,  the  American  Soci- 

ety of  Refrigerating  Engineers,  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers,  the  American 
Institute  of  Architects,  the  American 
Iron  and  Steel  Institute,  and  the  Amer- 

ican Chemical  Society. 
There  will  be  four  regular  meetings 

each  year,  one  of  which  will  be  the  an- 
nual meeting,  occurring  on  the  second 

Friday  of  December.  The  headquarters 
of  the  society  are  located  at  No.  17 
Empedrado,  Havana. 

The  officers  for  the  coming  year  are 
Luther  Wagoner,  president;  George  H. 

Nolan,  vice  president;  T.  Carlile  Ul- 
bricht,  secretary,  and  Wallace  R.  Lee, 
treasurer. *  *     * 

Statistics   Given   at  the  Interna- 
tional Conference  in  New  York 

The  last  reports  from  England  give 
the  number  of  men  totally  blinded  in 
the  war  as  1415;  Belgium  reports  only 
28,  Canada  120,  and  the  United  States 
(according  to  Major  Henderson,  of 
Fort  McHenry)  75. 

Government  Will  Dispose  of 
Surplus  Materials 

Committee  Representing  the  Trade  and 
Technical     Papers     Hold     Confer- 

ence With  Director  of  Sales 
in  Washington 

The  general  policies  of  the  War  De- 
partment in  the  disposal  of  surplus 

property  were  enunciated  by  C.  W. 
Hare,  Director  of  Sales,  to  a  committee 
representing  the  trade  and  technical 
papers  of  the  country,  at  a  recent  meet- 

ing in  his  office  in  the  Munitions  Build- 
ing, Washington. 

Those  present  were:  Mason  Britton, 
chairman,  McGraw-Hill  Co.,  New, York; 
A.  C.  Pearson,  president  of  the  Asso- 

ciated Business  Papers,  Inc.;  V.  E. 
Carroll,  chairman  of  the  New  York 
Editorial  Conference;  A.  I.  Findlay, 
editor  of  Iro7i  Age,  New  York;  David 
Beecroft,  editorial  director  of  the  Class 
Journal  Co.;  Jesse  H.  Neal,  executive 
secretary  of  the  Associated  Business 
Papers,  Inc.,  New  York. 

In  addition  to  C.  W.  Hare,  there  were 
present  from  his  department,  E.  C. 
Morse,  Assistant  Director  of  Sales;  T. 
R.  Elcock,  Chief  of  the  Sales  Promotion 
Section;  and  L.  G.  Chapin,  Assistant 
Chief  Sales  Promotion  Section. 

Mr.  Hare  stated  that  the  War  De- 
partment would  dispose  of  its  surplus 

materials  by  first  consulting  with  the 
various  branches  of  the  Government  to 
ascertain  if  any  could  be  utilized  in 
regular  Government  work.  After  the 
Government  requirements  have  been 
satisfied,  the  producers  of  each  particu- 

lar commodity  will  be  called  into  con- 
ference to  advise  with  the  Director  of 

Sales  as  to  the  best  method  of  getting 
the  remaining  amount  of  the  com- 

modity back  into  the  usual  channels  of trade. 

If,  as  has  been  the  case  in  the  dis- 
posal of  copper,  sulphur,  lead,  wool  and 

lumber  surplus  stocks,  the  industry  is 
able  to  contract  with  the  Government 

to  dispose  of  its  surplus  within  a  rea- 
sonable length  of  time,  /paying  the 

Government  the  current  market  prices, 
it  would  be  the  policy  of  the  Govern- 

ment to  make  such  an  arrangement. 
Should  both  of  the  methods  men- 

tioned fail,  the  surplus  property  will  be 
offered  to  the  general  public  through 
auction  sales,  or  by  sealed  bids,  or  in 
any  other  manner  which  will  enable 
the  Government  to  obtain  the  best 

prices. A  Sales  Promotion  Section  has  been 
established  under  the  supervision  of 
T.  R.  Elcock,  Jr.,  to  collect  all  infor- 

mation pertaining  to  the  disposition  of 
surplus  property  and  to  see  that  appro- 

priate information  reaches  interested 
industries  through  the  proper  trade  and 
technical  papers. 
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Ogden  R.  Adams,  Rochester,  N.  Y., 
has  moved  his  showroom  and  office  to 
244-246  St.  Paul  St.,  Rochester,  N.  Y. 
The  new  location  affords  much  larger 
office   and   showroom   space. 

The  Neptune  Meter  Co.,  of  New  York, 
has  acquired  a  building  from  the  Rus- 

sell Motor  Car  Co.,  of  Toronto,  Ontario, 
Can.,  in  which  it  intends  to  manufacture 
Trident  Water  Meters  for  Canadian 
trade. 

Oliver  Machinery  Co.,  of  Grand 
Rapids,  Mich.,  has  opened  a  new  office 
at  Chicago,  111.,  owing  to  the  increase 

of  business  and  manufacture.  It 'is  lo- 
cated at  810  Railway  Exchange  Bldg., 

Jackson  and  Michigan  Blvds.  Inquiries 
for  pattern-shop  equipment,  wood- 

working machinery,  engine  lathes,  as 
well  as  equipment  for  industrial  and 
vocational  schools,  in  the  Chicago  dis- 

trict, should  be  addressed  to  the  new 
office. 

Paul  W.  Koch  &  Co.  has  been  organ- 
ized to  take  ovex  the  charter  of  the 

Electrical  Sales  Engineers,  Inc.  and  to 
combine  that  company  with  Koch  and 
Sandidge.  The  new  officers  are  as  fol- 

lows: President,  Paul  W.  Koch;  vice 
president,  R.  A.  Alderman;  secretary, 
M.  E.  Gaffney;  treasurer,  M.  S.  Koch. 
The  new  company  will  act  as  Chicago 
district  representative  of  the  Condit 
Electrical  Manufacturing  Co.,  South 
Boston,  Mass.,  the  Esterline  Co.,  Indian- 

apolis, Ind.,  and  Lewis  and  Roth  Cor- 
poration, Philadelphia,  Penn. 

The  Black  &  Decker  Manufacturing 
Co.,  Baltimore,  Md.,  has  recently  es- 

tablished a  New  York  office  in  the 
Equitable  Building,  which  will  be  in 
charge  of  G.  H.  Lundane.  Mr.  Lun- 
dane  was  formerly  connected  with  the 
Thomas  B.  Jeffery  Co.,  Kenosha,  Wis., 
and  the  Findeisen  &  Kropf  Manufac- 

turing Co.,  Chicago,  111.  The  Black  & 
Decker  Manufacturing  Co.  has  branches 
in  New  York,  Philadelphia,  Atlanta, 
San  Francisco,  Chicago,  Detroit,  Co- 

lumbus, Buffalo  and  Boston,  the  general 
office  being  located  at  Baltimore.  It 
also  has  connections  in  England, 
France,  Norway,  Sweden  and  Japan. 

*     *     * 

Speakers  and  Subjects  at  the 
Pittsburgh  Convention 

The  speakers  at  the  joint  convention 
of  the  National  Supply  and  Machinery 
Dealers'  Association  and  the  American 
Supply  and  Machinery  Manufacturers' 
Association  being  held  in  Pittsburgh 
this  week  are  George  N.  Peek  and  Sam- 

uel P.  Bush  of  the  Industrial  Board, 
U.  S.  Department  of  Commerce.  Some 
of  the  subjects  of  other  speakers  are 
"Employment  Relations  from  a  Manu- 

facturer's Viewpoint,"  Stephen  C.  Ma- 
son; "Business  Outlook,"  H  L.  Hum- 

phrey; "The  Steel  Situation,"  S.  E. 
Hackett;  "Price  Guarantees,"  Severir 
P.  Ker;  "Combination  and  the  Manu- 

facturer," James  A.  Emery. 

Trade  Currents 
Cleveland    Letter 

The  turn  of  the  month  has  brought 
marked  improvement  into  the  ma- 

chinery and  machine-tool  market  in 
northern  Ohio.  The  last  week  has  been 
significant  in  the  development  of  more 
inquiries  and  more  orders  than  was 
noticeable  in  any  similar  period  dur- 

ing the  entire  month  of  April.  This 
improvement,  however,  is  not  general, 
but  is  taken  as  an  indication  of  what 
may  be  expected  by  the  trade  here  for 
the  immediate  future.  While  the  de- 

mand'is  still  quite  general,  there  seems 
to  be  a  greater  interest  in  radial  drill- 

ing machines,  lathes,  automatic  screw 
machines,  and  milling  machines,  with 
automatic  screw  machines  perhaps 
heading  the  list. 

In  one  quarter  the  last  week's  busi- 
ness is  reported  to  be  100  per  cent, 

greater  than  any  week  during  April. 
In  other  quarters  there  are  more  in- 

quiries than  for  many  weeks  past, 
which  is  taken  as  a  good  sign.  The 
only  drawback  to  good  business,  in  the 
opinion  of  some  leaders  in  the  indus- 

try, is  the  disposition  on  the  part  of 
purchasers  to  refrain  from  quick  clos- 

ing of  their  orders. 
The  chief  factor  that  the  trade  in 

this  section  will  have  to  contend  with 
during  the  immediate  future,  leading 
distributors  and  manufacturers  point 
out,  is  the  surplus  of  Government- 
owned  machinery  on  the  market.  This 
is  hitting  manufacturers  more  than 
dealers.  In  this  territory  several  large 
distributing  interests  have  taken  over 
plants  where  Government  machinery 
had  been  used;  in  some  instances  only 
a  few  months,  and  as  the  average  ask- 

ing price  of  these  items  is  50  per  cent, 
below  that  necessarily  asked  for  new 
equipment,  it  is  naturally  finding  a 
readier  outlet,  especially  as  much  of 
the  machinery  offered  is  in  excellent 
condition. 

Chicago  Letter 

Trade  among  machine-tool  dealers  in 
Chicago  continues  excellent,  with  no 
indication  of  an  immediate  let-up. 
Shops  needing  tools  to  fill  definite  re- 

quirements are  placing  orders  freely 
and,  while  some  larger  buyers  are 
holding  in  the  apparent  hope  of  lower 
prices,  actual  sales  are  in  sufficient 
volume  to  indicate  that  May  is  going 
to  be  at  least  as  good  as  April.  A 
conservative  estimate  would  place  pres- 

ent sales  in  this  district  at  $250,000  a 
week. 

The  wide  range  covered  by  present  ac- 
tivity is  indicated  by  the  following  rep- 

resentative sales  made  in  the  last  week: 
One  No.  4  Kempsmith  milling  machine; 
one  30  in.  x  24  ft.  W.  &  S.  lathe;  two 
7-ft.  boring  mills;  one  72-in.  boring 
mill;  one  52-in.  boring  mill;  one  18-ft. 
x  36-in.  lathe;  eight  power  presses, 
various  sizes ;  seven  engine  lathes,  rang- 

ing in  size  from  14-in.  to  18-in.  swing; 
several  multiple-spindle  drilling,  mill- 

ing and  shaping  machines;  an  extra 
large  Duplex  horizontal  boring,  milling 
and  drilling  machine. 

Paul  H.  Schatzmann,  of  Joseph  T. 
Ryerson  &  Son,  Chicago,  111.,  sailed  for 
Rio  de  Janeiro  to  take  care  of  its  South 
American  interests. 

Marcel    E.    Cartier,    of   Joseph    T 
Ryerson  &  Son,  Chicago,  111.,  sailed  for 
France  after  a  few  weeks'  visit  in  this 
country.     He  will  continue  to  look  after 

the  company's  foreign  interests. 
John  H.  Romann,  of  Joseph  T.  Ry- 

erson &  Son,  Chicago,  111.,  recently 
sailed  for  France  to  look  after  its 
interests  in  France,  Belgium,  Holland, 
Switzerland,  Italy,  Spain  and  Portugal. 

Peter  A.  Frasse  Co.,  New  York,  has 
announced  the  appointment  of  C.  W. 
Jacoby  as  manager  of  the  Philadelphia 
office  and  warehouse.  Mr.  Jacoby  suc- 

ceeds W.  F.  Moore  who  has  recently 
resigned. 

Lieut.  Lambert  G.  Neff  who  has 
been  with  the  Aviation  Corps  since  the 
beginning  of  the  war,  has  been  released 
and  has  returned  to  the  S.  A.  Potter 
Tool  and  Machine  Works,  79  E.  130th 

St.,  New  York. 
A.  L.  G.  Gentles,  of  Joseph  T.  Ry- 

erson &  Son,  Chicago,  111.,  will  estab- 
lish headquarters  in  London,  to  take 

care  of  its  interests  in  Great  Britain 
and  Scandinavia.  He  will  sail  about 
the  end  of  May. 

Hale  D.  Judson,  city  engineer  of  St. 
Joseph,  Mo.,  has  resigned  to  accept  a 
position  with  the  engineering  depart- 

ment of  the  Missouri  State  Highway 
Commission.  Mr.  Judson  has  been  city 
engineer  since  December,  1918. 

T.  J.  Hudson  has  been  appointed 
acting  manager  of  the  Chioego  Pneu- 

matic Tool  sales  division,  succeeding 
F.  H.  Waldron,  who  returns  to  Minne- 

apolis, Minn.,  as  district  manager  of 
sales  for  the  Minneapolis  territory. 

Lieut.  R.  A.  Fisher,  U.  S.  N.  R.  F., 
for  the  last  18  months  connected  with 
the  flying  corps,  has  joined  the  sales 
and  engineering  force  of  the  J.  R. 
Stone  Tool  and  Supply  Co.,  Detroit, 
Mich.  Lieutenant  Fisher,  before  en- 

tering the  service,  was  connected  with 
the  Curtis  Aircraft  Corp.  and  the  Con- 

tinental Motors  Corp.,  Detroit  and 
Muskegon,  Mich. 

*     *     * 

Reconstruction  Information 
0£Fered  to  Industry 

The  reconstruction  research  division 
of  the  National  Defense  Council  is  now 

ready  to  give  the  business  world  what- 
ever information  relative  to  reconstnic- 

tion  it  has  been  able  to  compile.  The 
division  has  charge  of  all  the  Federal 
official  bodies  and  has  access  to  infor- 

mation relative  to  foreign  reconstruc- 
tion activities  and  also  data  relative  to 

domestic  business,  which  has  been  gath- 
ered during  the  war  by  the  various 

war-administration  boards.  Manufac- 
turers who  are  desirous  of  obtaining 

any  of  this  information  can  do  so  by 
applying  to  the  committee. 

^ 
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Condensed-Clipping  Index  of  Equipment 
Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 

CentrriiiK    Uagre,    Pr*cl»loii    for    Pattern    Work 
Syracuse  Sander  Manufacturing:  Co.,  Inc.,  Syracuse,  N.  T. 

"American  Machinist,"  April  24.  1919 

For  the  use  of  patternmakers  in  locating 
centers  and  lines  on  plain  or  Irregular  sur- 

faces, opposite  the  centers  and  lines  obtained 
when  work  is  laid  out  as  on  the  cope  or 
parting  of  pattern.  In  use,  a  centering  point 
is  pressed  into  the  center  on  the  pattern 
which  is  then  placed  on  the  base.  This  cen- 

tering point  fits  in  a  hole  in  the  base  and  the 
scribe  in  the  arm  is  in  alignment  with  the 
center  of  this  hole,  so  that  when  the  arm 
is  lowered  a  center  is  marked  on  the  upper 
side  of  the  pattern  directly  opposite  the  one  on 
the  lower  side,  this  method  being  said  to  obtain 
accuracy  and  great  saving  of  time.  By  placing 
the  scribe  horizontally  in  the  arm  the  de- 

vice may  also  be  u.sed  as  a  surface  gage  on 
.small  patterns.  Overall  height,  16  in.; 
weight,  7  lb.  ;  vertical  capacity.  12  in.  ;  dis- 

tance from  center  hole  in  base  to  column, 
6    in. ;- centering    points    furnished,    fi. 

Pump,    Gear,   Style    Y 
Matson  Machine  Co..  2  Beacon  St..  Concord,  N.  H. 

"American   Machinist."    April   24,    1919 

A  one-way  pump  equipped  with 
valves  that  cause  the  liquid  to  flow  in 
one  direction  regardless  of  the  direc- 

tion in  which  the  machine  is  running. 
It  has  an  adjustable  base  that  can  be 
set  to  suit  any  angle ;  this  construc- 

tion allowing  the  base  to  be  fastened 
to  a  surface  at  any  angle  and  still 
have  the  body  of  the  pump  upright. 
The  pump  is  built  in  J-  and  8-in.  pipe 
.sizes,  and  the  holes  In  the  base  can 
be  placed  according  to  the  require- 

ments  of  customers. 

MarkinK  Tool 
Helios  Metal  Co.,  Inc.,  437   11th  Ave.,  New  York  City 

"American   Machinist,"    April   24,    1919 

Instead  of  having  an 
individual  tool  for  each 
number  or  letter,  small 
wheels  carrying  stamps, 
numbers  or  letters  are 
made  up,  these  being 
held  in  a  holder  as 
shown.  One  «1de  of  the 
wheel  is  stamped  to 
show  the  number  or  let- 

ter on  the  corresponding 
projection,  while  the  other  side  carries  a  number  of  impressions 
into  which  a  locating  pin  drops,  operated  by  the  sprmg  shown  on 
tlie  body.  While  holding  the  tool  by  the  sides,  the  wheel  can 
be  easily  turned  so  that  the  desired  figure  is  ready  for  use.  and 
while  stamping,  the  spring  is  pinched  between  the  fingers,  holding 
the  wheel  rigidly  in  the  desired  position.  The  tool  is  put  up  in 
a  set  containing  one  holder  and  four  wheels,  one  wheel  carrying 
the  numbers  0  to  9,  while  the  other  three  carry  a  set  of  letters. 

Borlnic  Head,  Offset 

Detroit  Pattern  Works,  Manufacturers;  Great  Lakes  Sales  Co., 
924    Dime   Bank    Bldg.,    Detroit,    Mich.,    Sales   Agents 

"American  Machinist,"  April  24,  1919 

The  body  is  made  from  solid 
steel  4  in.  In  diameter  and  2J 
in.  long,  the  total  overall  length 
of  the  tool  being  .1J  In.  Lead 
screw,  f,  in.  in  diameter.  20  pitch, 
and  graduated  on  the  head  to 
indicate  movements  of  0.001  In. 
Will  hold  round  stock  from  A 
to  2  In.  and  square  or  hexagonal 
stock  from  i  to  J  in.  The  .slide 
has  a  travel  slightly  over  2  in. 
and  tlie  back  of  the  body  is 
bored  to  fit  a  No.  4  Morse  taper 
shank. 

Indleator,  Dial  Test 
Cornell  Tool  Co..  Manufacturers.     P.   E.   Conley  Co.,   602   Book 

Bldg.,  Detroit,  Mich,  Sales  Agents. 
"American    Machinist,"   April    24,    1919 

Made  in  two  sizes ;  No.  1  for 
toolroom  use  and  No.  2  for  use 
In  production  work.  The  feature 
of  the  indicator  Is  that  the  dial 
works  on  a  universal  joint  in  such 
a  manner  as  to  enable  the  opera- 

tor to  always  have  the  dial  fac- 
ing him,  thus  eliminating  the  use 

of  a  mirror.  A  numoer  of  attach- 
ments are  furnished,  one  enabling 

the  dial  to  be  used  as  a  height 
gage,  another  indicating  the  bores 
of  holes  down  to  3  in,  in  diam- 

eter and  to  a  depth  of  8  In.  A 
feature  is  that  the  indications  on 
the  dial  are  wide  apart,  enabling 
accurate  readings  to  be  taken. 
The  No.  1  machine  will  indicate 
distances  up  to  0.135  in.,  while  the 
up  to  0.235  in. 

No.   2  will  indicate  distances 

Stand  for  Taps  and  DrIllH 
J.  M.  Waterston   Co..   77   Woodward   Ave.,   Detroit,  Mich. 

"American   Machinist,"   April   24,   1919 

Intended  to  aid  the  stock-keeper 
In  picking  out  the  proper  stSe  of 
drill  or  tap.  Each  .stand  holding 
up  to  and  including  fl, — 24  taps 
has  openings  of  the  proper  size 
to  accommodate  the  body  drill, 
tap  drill  and  two  taps ;  the  stands 
from  1 — 20  to  g — 11  have  open- 

ings for  the  body  drill,  counter- 
bore,  tap  drill,  and  taper,  plug 
and  bottoming  taps.  The  .stands 
are  made  in  16  sizes  with  wooden 
tray  to  hold  the  whole  set. 

(■rlndinff   Machine,   PlHton    RiiifC 
Bristol   Machine   Tool   Co..    Bristol,   Conn. 

"American    Machinist,"    April    24.    1919 

Chuck,  8-in.  steel  rotary  magnetic ;  size 
of  grinding  wheel,  12  x  t  in.  ;  maximum  dis- 

tance from  center  of  wheel  to  face  of 
chuck.  91  in.:  vertical  feed  of  wheel.  5  in.: 
largest  swing  of  dry  machine,  17  in.  ; 
largest  .swing  of  wet  machine.  15J  in.  ; 
height  of  chuck  from  floor.  42J  in.  ;  speed 
of  grinding  wheel,  1900  r.p.m.  :  speed  of 
chuck,  180  r.p.m.  ;  number  nf  strokes  per 
minute  of  grinding  wlieel  across  face  ot 
chuck.  4.8.  9.6.  14.4  or  19.2  per  minute; 
revolutions  of  enuntershafi.  400;  tight  and 
loose  pulleys  on  countershaft.  8  x  3  in. ; 
floor  space.  42  x  26  in.  ;  overall  height,  63 
in.;  net  weight,  1300  lb. 

Vise  4awH,  Fiber 

Henry  Frey.   337  Could   ,\ve.,  N.   S..  Pittsburgh,  Penn. 
"American    Machinist,"    April    24,    1919 

Each  jaw  is  made  in  two  pieces, 
a  pocket  of  galvanized  iron  fitting 
over  the  jaw  with  a  fiber  inset 
that  can  easily  be  removed  and 
replaced  in  case  of  wear  or  in 
case  it  is  desired  to  insert  a  face 
of  some  soft  material,  such  as 
leather,    for   very   delicate   work. 

^^^ 

Patented  Ang.  20,  1918 
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Exhibitors  at  the  Railway 
Supply  Convention 

There  has  been  a  great  demand  for 

exhibit  space  at  the  mechanical  con- 
ventions which  are  to  be  held  in  At- 

lantic City,  June  18-25.  The  Railway 

Supply  Manufacturers'  Association  has 
furnished  the  following  list  of  exhib- 

itors to  whom  space  has  been  assigned 
thus  far.  The  president  of  the  asso- 

ciation is  E.  H.  Walker,  of  the  Stand- 
ard Coupler  Co.,  and  the  secretary  is 

J.  D.  Conway,  Oliver  Building,  Pitts- 
burgh, Penn. 

Exhibitors  at  the  Railway  Supply 
Conventions : 

Acme  Machine  Tool  Co.,  Cincinnati.  Ohio. 
American  Tool  Works  Co..  Cincinnati, 

Ohio. 
B.  C.  Atkins  &  Co.,  Inc.,  Indianapolis.  Ind. 
Tt   &  L.   Baker  Co.,   Cleveland,    Ohio. 
Chas.    H.    Besly   &   Co.,   Chicago,    111. 
Blevney  Machine    Co ,    Greenfield.    Mass. 
Bullard  Machine  Tool  Co.,  Bridgeport, 

Conn. 
Chicago  I>neumatic  Tool  Co.,  Chicago, lU. 
Cincinnati  Bickford  Tool  Co.,  Cincinnati, 

Ohio. 
Cincinnati   Grinder  Co.,    Cincinnati,   Ohio. 
Cincinnati  Milling  Machine  Co.,  Cincin- 

nati, Ohio. 
Clark  Trucktractor  Co.,   Chicago,  111. 
Clipper  Belt  Lacer  Co.,  Grand  Rapids. Mich. 
Davis  Machine  Tool  Co.,  Rochester,  N.  T. 
EI  well-Parker  Electric  Co.,  N.  T. 
Gould  &  EberhartU,  Newark,  N.  J. 
Heald  Machine  Co.,  Worcester,   Mass. 
Hyatt  Roller  Bearing  Co.,  N.  T. 
Independent  Pneumatic  Tool  Co.,  Chicago, 

III. 
Keller  Pneumatic  Tool  Co.,  Grand  Haven, 

.Mich. 
Landis  Machine   Co.,   Waynesboro.    Penn. 
R.  K.  L.e  Blond  Machine  Tool  Co.,  Cin- 

cinnati.  Ohio. 
Lodge  &  Shipley  Machine  Tool  Co..  Cin- 

cinnati,   Ohio. 
Lucas  Machine  Tool  Co.,  Cleveland,  Ohio. 
Ludlum   Steel  Co.,  Waterviiet,    N.   Y. 
Newton  Machine  Tool  Works  Inc.,  Phila- 

delphia,  Penn. 
Niles-Bement-Pond  Co..  N.  Y. 
Oakley  Machine  Tool  Co.,  Cincinnati, 

Ohio. 
Oesterlein  Machine  Co..  Cincinnati,  Ohio. 
Rich  Tool   Co.,   Chicago,    III. 
Rivet  Cutting  Gun  Co.,   Cincinnati,   Ohio. 
Ryerson  &  Son,  Jos.  T.,   Chicago.    III. 
Simonds  Manufacturing  Co..  Fitchhurg, 

.Mass. 
Warner    &   Swasey    Co.,    Ck'\eland.    Ohio. 
Watson-Stlllman  Co.,    Aldene,   N.   J. 
Wilmarth  &  Norman  Co.,  Grand  Rapids, 

Mich. 

larly  with  the  commercial  production  of 
spur,   helical   and    internal   gears. 
Armoo  Iron  RodH.  Page  Steel  and  Wire 

Co.,  30  Church  St.,  New  York.  Catalog ; 
pp.  60  ;  4  X  6J  in.  This  is  a  handbook  on 
welding  and  welding  materials,  including  a 
description  of  Armco  welding  rods,  their 
analysis,  manufacture  and  typical  applica- 

tions. Many  useful  tables  of  measure,  tem- 
perature conversion,  heat  colors  and  metric 

conversion  are  given. 
Machine  TooIh  and  Metal- Working:  Ma- 

chinery. (Used  Macliiner.v,)  Graves  Ma- 
chinery Exchange,  50  Church  St.,  New- 

York.  Catalog;  pp.  16;  7  k  10  in.  It  pre- 
sents a  number  of  halt-tone  illustrations 

and  gives  a  description  of  a  large  assort- 
ment of  used  machine  tools  and  metal-work- 

ing machiery  such  as  planing  machines, 
Ijoring  machines,  tjoring  mills  both  vertical 
and  horizontal,  lathes,  grinding,  milling, 
drilling,  slotting  and  shaping  machines, 
gear-cutting  machine  motors,  etc.  Any  one 
interested  in  used  machinery  may  receive 
a  copy  of  this  catalog  upon  request 

Trade  Catalogs 

Keid  No.  2  Surface  Grinder.  Reld  Bros. 
Co.,  Beverly,  Mass.  A  single-sheet  circular 
Illustrating  and  describing  the  No.  i  sur- 

face grinder. 

Keid  Vniversal  Angle  I'lxtnre.  Reid  Bros. 
Co.,  Beverly,  Ma.«s.  A  single-sheet  circu- 

lar describing  a  universal  angle  fixture 
manufactured  by  this  company. 

Oliver  Is'o.  48.'!  I'niverHnI  Motor  Drive 
for  Double-Spindle  ShaperK.  Oliver  Ma- 

chinery Co.,  Grand  Rapids.  Mich.  A  4-page 
circular  de.scribing  a  new  Tinivors.iJ  motor 
drive  manufactured  by  tliis  company. 

Reversible  Ratcliet  Wrenclies.  Tjowell 
Wrench  Co.,  Worcester.  Mass  Catalog  M; 
pp.  20 ;  6  X  9  in.  This  Iwoklet  gives  de- 
."criptions.  prices  and  specifications  of  the 
various  drills,  vises  and  wrenches  manu- 

factured by  this  company. 
JoneH  Spur-Gear  Speed  Redncers.  W.  A. 

Jones  Foundry  and  Machine  Co.,  Chicago, 
111.  Folder,  illustrated,  showing  some  of 
the  advantages  of  the  Jones  spur-gear  speed 
reducers  as  compared  witli  other  forms  of 
transmission  used,  to  obtain  the  same  re- 

ductions in  speed. 
Commercial  Gear  Cutting.  The  Fellows 

Gear  Shaper  Co..  Sprtngfleld,  Vt.  Booklet, 
Sixth  Edition.  Pp.  92  ;  6  x  9  in. ;  Illustrated. 
This  has  been  slightly  revised  and  enlarged 
from  the  previous  e-lition  and  contjiins 
some   new   material,   dealing  more   particu- 

Labor      Turnover,      lioyaUy      and      Output. 
By  Fred  H.  Colvin.     One  hundred  and 
fifty-two    5    x    7-in.    papes ;    bound    in 
cloth.      McGraw-Hill   Book  Co.,  239   W. 
39th    St.,    New    York.      Hill    Publishing 
Co.,    6   and    8   Bouverie   St.,  London,    E. 
C.     Price,   $1.50. 

A   discussion    of   the    cause    and   cure   of 
labor  turnover  witli   ch<apters  on   industrial 
democracy,    labor    representation    in    man- 

agement, and  other  means  of  arousing  and 
maintaining  the  interest  and  loyalty  of  the 
worker.       Tiie    principal    cause    of    the    so- 
called    labor    unrest    arises    from    the    fact 
that  the  average  employed  workman  knows 
little  or  nothing  about  the  completed  prod- 

uct of  his  particular  line  of  industry  beyond 
the    few    necessary   movements   required    to 
produce  the  very  minor  portion  of  it  that 
falls  to  his  lot.     The  author  sets  forth  the 
desirability   and   even   the   necessity  of   in- 

structing and  educating  the  worker  to  the 
point  »t  comprehending  the  whole  product, 
to  enable  him  to  see  his  part  of  It  In  proper 
perspective. 

The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce. 
Washington.  D,  C  lias  inquiries  for  tlie 
agencies  of  niaclliiier,>'  and  mucliine  tools. 
.\ny  information  desired  regarding  tliese 
opportunities  can  be  secured  from  the 
above  address  l>.v  referring  to  tlie  number 
following  eacit   item. 

A  manutacturiiifr  Arm  in  Norway  wishes 
to  purchase  maciiinery  to  he  u.sed  in  an 
automobile  factory.  Drilling  machines, 
milling  machines,  lathes,  motors,  frames, 
axles,  and  starter  equipment  are  required. 
Quotations  should  l>e  given  f.o.b.  New  York. 
Payment,  casli  against  documents.  Refer- ences.    No.  29266. 

Exclusive  representation  is  desired  by  a 
company  in  India  for  tlie  sale  of  hardware, 
mill  and  railway  stores,  machinery,  elec- 

trical goods,  bicycles,  motor  cycles,  motors, 
dynamos,  electrical  lighting  sets,  pumps,  oil 
engines,  lathes,  bleaching,  dyeing,  and  fin- 

ishing machines,  weaving  and  spinning  ma- 
chines, rice  hullers,  flour  mills,  elevators, 

etc.  It  is  requested  that  triplicate  sets  of 
catalogs,  price  lists,  and  samples  where 
necessary,  be  forwarded.  References.  No. 29263. 

A  company  in  India  desires  to  purchase 
and  secure  an  agency  for  the  sale  of  steel 
and  iron  in  bars,  sheets,  tubes,  plates,  etc. ; 
liuilders'  and  engineers'  hardware ;  caustic 
soda  and  petroleum  and  lubricating  oils. 
References.      No.    2926S. 

An  agency  is  desired  by  a  man  in  Switz- 
erland for  the  s.ale  of  motors,  auto  trucks, 

agricultural  machinery,  and  farm  tractors. 
Correspondence  may  be  in  English.  Refer- ence.     No.   29280. 

A  man  in  France  desires  to  be  placed  in 
touch  -with  leading  metallurgical  firms  man- 

ufacturing such  articles  as  iron,  steel  and 
copper  pipes  in  general,  accessories,  and 
everything  concerning  the  pipe  trade  for 
high-pressure  and  steam  hydraulics.  Corre- 

spondence should  be  in  French.  References. No.  29282. 
The  manager  of  a  mines  association  in 

China  wishes  to  receive  catalogs  cover- 
ing railway  supplies,  machine  tools,  and 

mining  machinery.     No.  28289. 

American  Drop  Forge  Association  will 
hold  its  sixth  annual  convention  jointly 
with  the  Drop  Forge  Supply  A.s.sociation, 
June  12,  13  and  14,  at  Pittsburgh,  Penn. 
The  convention  headquarters  will  be  the 
William  Penn  Hotel.  A.  W.  Peterson,  of 
the  American  Drop  Forge,  Pittsburgh,  is 
the  secretary  of  the  first-named  association, 
and  A.  L.  Wurster  of  the  Sizer  Forge  Co., 
Bourse  Building,  Philadelphia,  is  the  secre- 

tary of  the   latter. 
American  Foundrymen's  Association.  An- nual convention  and  exhibit  will  be  held  in 

Philadelphia  the  week  of  Sept.  29,  1919. 
C.  K.  Hoyt.  secretary,  111  W.  Monroe  St., 
Chicago,    III. 

The  American  Railway  Association,  Me- 
chanical Section,  will  hold  (fs  convention 

and  exhibition  at  Atlantic  City,  N.  J.,  June 
18-25.  Secretary,  J.  B.  Conway.  1841  Oliver 
Bldg.,    Pittsburgh,   Penn. 

The  American  Railroad  Master  Tinners', 
Coppersmiths'  and  Pipefitters'  Association. Annual  convention  will  be  held  June  23, 
24  and  25,  1919,  at  Marquette  Hotel,  St. 
Louis,  Mo.  The  officers  of  the  association 
are :  President,  W.  J.  Moftatt ;  first  vice 
president,  G.  B.  Hosford ;  second  vice 
president,  W.  W.  Nash ;  third  vice  presi- 

dent, T.  E.  Holderby ;  secretary-treasurer. 
Otto  E.  Schlinck,  485  West  6th  St.,  Peru, 
Ind. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler,  Detroit,  Mich.,  June  16-19,  1919. 
Secretary,  Calvin  Rice.  29  West  39th  St.. New  York  City. 

American  Society  for  Testing  Materials 
will  hold  its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  24-27.  head- 

quarters at  the  Hotel  Traymore.  Secretary- 
treasurer.  University  of  Pennsylvania, 
Philadelphia,  Penn. 
The  American  Supply  and  Machinery 

Manufacturers'  Association  and  the  Na- 
tional Supply  and  Machinery  Dealers'  As- sociation will  hold  a  joint  convention  at 

Pittsburgh,  Penn.  ;  headquarters,  William 
I 'inn  Hotel. 

Boston  Branch  National  Metal  Trades 
.V.ssociation.  Monthly  meeting  on  first 

Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock,  Jr.,  secretary.  Room 
41,   166   Devonshire   St.,    Boston,   Mass. 

Electric  Hoist  Manufacturers'  Associa- tion. Monthly  meetings  at  the  offices  of 
tlie  Yale  &  Towne  Manufacturing  Co..  9 
Ka.st  40th  St.,  New  York  City.  Secretary. 
W.  C.  Briggs.  Shepard  Electric  Crane  and Hoist   Co. 

Engineers'  Club  of  Philadelphia.  Regu- 
lar meeting  the  third  Tuesday  of  the  month, 

with  the  exception  of  July  and  August 
Lewis  H.  Kenney  is  the  chairman  of  com- mittee on  papers. 

Engineer-s'  Society  of  Western  Pennsyl- \'ania.  Monthly  meetirg.  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K 
Hiies,  secretary,  Oliver  Building,  Pitts- 

burgh,   Penn. 

The  National  Association  of  Manufactur- 
ers will  hold  its  convention  at  the  Wal- 

ilorf  Astoria  Hotel,  New  York  City,  on 
May  19,  20,  21. 

New  England  Foundrymen's  Association will  hold  its  May  meeting  at  Hartfora, 
Conn.,  on  Wednesdav,  May  21.  Fred  .s. 
Stockwell,  20.T  Broadway,  Cambridgeport, 
Mass.,   is  the  secretary. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesdav  of  each  month. 
Manufacturers'  Club.  Philadelphia.  Penn., 
Howard  Evans,  secretary.  Pier  45,  North Philadelphia,   Penn. 

Rochester  Society  of  Technical  Drafts- 
men. Annual  meeting  and  election  of  offl- 

cers  to  be  held  June  28  On  May  29 
Maurice  A.  Wilder  will  be  the  speaker. 
Secretary.  O.  L.  Angevine.  Jr..  Rooms  131- 137,    Sibiey    Block,    Rochester,    N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting.  la.st  Thursday.  O. 

L.  Angevine.  Jr..  secretary.  857  Genesee 
St.,  Rochester.  N.  Y. 

Society  of  .A.utomotive  Engineers.  Spring 
meeting  to  be  held  at  Ottawa  Beach,  Mich.. 
June  23-27.  1919.  Secretary,  Coker  Clark- 
son,  29  West  39th  St.,  New  York  City. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  inonth. 
Oscar  S.  Teale.  secretary,  240  Broadway. New  York. 
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DlTidlnc  Head,  Semi-VniTersal 

Whiting  "&  Comstock,  32  Union  Place,  Hartford,  Conn. 
"American   Machinist,"   April    24,    1919 

The  centers  will  swing  work 
up  to  8  in.  in  diameter  and  the 
head  is  shown  tipped  up  slightly 
with  a  collet  in  place  in  the 
spindle.  The  device  is  intended 
for  either  manufacturing  or  tool- 

room needs,  the  head  swiveling 
180  deg.  in  a  horizontal  plane. 
90  deg,  each  side  of  the  center 
line,  and  from  30  deg.  above  the 
center  line  to   10  deg.   below.   The 
spindles  are  hardened  and  ground  to  size,  and  all  parts  subject 
to  wear  are  heat-treated.  The  parts  are  made  Interchangeable 
so  as  to  facilitate  repairs  in  case  of  breakage.  A  keyway  Is 
cut  in  the  under  side  of  the  base  and  open-ended  holes  are 
provided  for  fastening  to  the  machine  table.  Standard  equipment 
includes  headstock,  tailstock,  head  center,  3-in.  collet,  four  binder 
bolts  and  index  plate  with  24  divisions. 

Mcrew  Machine,  Sl-In,   Antomatlc   Four-8plndle 
Cone  Automatic  Machine  Co.,  Windsor,  Vt. 

"American   Machinist."  April   24,    1919 

Similar  to  the  one  described  on 
page  741,  Vol.  47.  except  that 
it  will  handle  wont  from  IJ  to 
3  J  in.  in  diameter,  with  a  length 
up  to  7  in.  On  the  smaller  ma- chine cutting  off  is  possible  on 
one  spindle  only,  whereas  on  the 
new  machine,  cutting-off  operations 
can  be  carried  on  simultaneously 
on  two  spindles,  a  feature  that 
is  desirable  on  certain  classes  of 
work.  The  machine  is  of  double- 
bed  construction,  one  bed  placed 
over  the  other  and   separated   by 
spacers.  The  upper  bed  carries  much  of  the  mechanism  which 
makes  for  accessibility,  it  being  possible  to  remove  the  entire 
camshaft  by  simply  removing  the  bearing  cap.  Capacity,  work 
from  li  to  3i  in.  in  diameter  and  up  to  7  in.  long;  floor  space, 
11  ft.  X  6  ft.  6  in. ;  height,  S  ft.  6  in. ;  weight,  15,000  lb. 

Steel,  Cast  Tool 
Kinite  Co.,   Milwaukee,  Wis. 

"American   Machinist," April   24,    1919 

Klnlte  tool  steel  can  be  cast  to  suit  the  shape  of  tool  or  die 
desired  and  Is  .said  to  possess  the  unusual  quality  of  not  changing 
shape  or  size  during  hardening.  The  steel  is  cast  in  specially 
prepared  molds  and  it  is  stated  that  it  does  not  elongate  under 
tensile  stress  or  decrease  in  cross-section  area,  retaining  its 
shape  and  size  until  the  breaking  point  is  reached.  The  steel 
contains  no  tungsten,  is  said  to  be  very  uniform  and  close-grained, 
has  high  heat-resisting  qualities,  and  does  not  scale  In  the  fire. 
It  is  stated  to  be  particularly  desirable  for  punches  and  dies, 
and  that  a  large  percentage  of  the  labor  usually  involved  in  die 
construction  is  obviated  by  the  manner  in  which  it  is  cast.  Kinite 
can  be  annealed  and  rehardened  many  times,  without  losing  its 
properties  and  is  annealed  and  hardened  at  a  temperature  of 
about  1840  deg.  F. 

Plaiilns   Machine.   Toolroom  Open-Side   "Coulter" 
Automatic  Machine  Co.,  Bridgeport,  Conn. 

"American   Machinist,"   April   24,   1919 
Table  travel.  0  to  24  in. ;  table 

to  crossrail  (when  up),  16  in.; 
crossrail  traverse.  20  In. ;  ver- 

tical tool  travel,  6  in.  ;  length  ol^ 
table.  465  in.  ;  width  of  table, 
171  in. ;  thickness  of  table,  3  J 
in.  ;  distance  between  pockets,  32l 
in. ;  three  T-slots  for  bolts,  |  in. ; 
height  from  table  to  floor,  36  in.  ; 
length  of  bed  supporting  table, 
53  in. ;  center  to  center  of  ways, 
11  in.;  length  of  saddle  on  cross- 
rail,  14  in.;  diameter  of  swivel 
head,  10  in. ;  speed  changes  for 
each  stroke,  4 ;  horizontal  feeds 
up  to  i  in. ;  vertical  feeds,  5  in. ; 
high-speed  gear  ratio,  6  to  1 ; 
low-speed  ratio.  24  to  1 ;  revolu- 

tions of  countershaft,  350  ;  single 
driving  pulley,  20  in.  x  3  in. ; 
weight,     net,     4600     lb. ;     weight, 
crated,   5200   lb. ;  weight,   boxed  for  export,   6100   lb.  ;   dimensions 
boxed  for  export.  50  in.  wide,   76  In.  high,  68  In.  long. 

\ 

Milling  Machine;,  Vertical,  Model  D-1 
Becker  Milling  Machine  Co..  Hyde  Park.  Mas.s. 

•American  Machinist."   May  1.    1919 

Longitudinal  feed  of  table.  79  in.  : 
cross-feed  of  table.  20  in. ;  vertical 
feed  of  knee.  20  in.  ;  vertical  power 
feed  of  spindle,  13  in. ;  working  sur- 

face of  table.  96  x  20  in.  ;  over-all 
working  surface,  110  x  20  in.  ;  maxi- 

mum distance  between  spindle  and 
main  table,  22  in.  ;  maximum  dis- 

tance between  spindle  and  rotary 
table,  13  in.  ;  maximum  distance  from 
center  of  spindle  to  frame.  25J  in. ; 
T-slots  in  table,  three.  %  in.  wide ; 
length  of  saddle,  96  in. ;  width  of 
face  of  column.  24  in.  ;  feeds,  from 
0.003  to  0.46  in.  per  spindle  revolu- 

tion, three  changes  being  obtained  by 
gearing  and  a  wide  range  through 
friction  pulleys ;  main  spindle  bear- 

ing, 9i  in.  long,  4  in.  in  diameter;  end  of  spindle  nose,  4J  in.  In 
diameter  with  No.  14  B.  &  S.  taper  hole;  speeds,  14,  7  with  open 
belt,  45  to  260  r.p.m.,  and  7  with  back  gears,  9  to  51  r.p.m. 

Planln«  Machine,  Open-Side  48-Iu. 
Liberty  Machine  Tool   Co.,  Hamilton,  Ohio 

"American  Machinist,"   May   1,   1919 
The  crossrail  is  triangular  in 

shape  and  is  bolted  and  doweled  to 
a  triangular  brace  that  extends  to 
the  rear  of  the  column.  The 
power-elevating  device  is  located 
on  top  of  the  column  and  is  op- 

erated by  a  lever-controlled  saw- tooth clutch.  The  side  head  is 
mounted  on  the  column  and  can 
be  moved  below  the  top  of  the 
table  when  not  in  use.  The  feed 
is  said  to  be  a  decided  improve- 

ment over  the  old-style  arrange- 
ment and  has  the  following  ad- 

vantages: (1)  The  operator  can 
control  or  change  the  feed  on  the 
cross-heads  at  any  time  without 
stopping  the  machine  or  disturbing 
the  feeds  on  either  right-  or  left- 

side heads  or  vice  versa.  (2)  All  parts  are  well  protected,  yet 
accessible.  (3)  All  operating  handles  and  knobs  are  conveniently 
located.  (4)  The  amount  of  feed  is  indicated  b.v  a  dial  enabling 
operator  to  set  feed  to  proper  amount  to  suit  requirements. 

Roll  Feeds  for  Press  Work 
Acme  Machine  Works.   4125    Ravenswood   Ave.,   Chicago,    111. 

"American   Machinist,"   May   1,   1919 

Believed  to  be  the  only  roll  feed  on 
the  market  which  is  built  in  connec- 

tion with  a  straightening  device  and 
which  has  a  scrap  cutter.  The  drive 
is  also  stated  to  be  a  new  feature. 
The  roll  feeds  are  mounted  on  their 
own  bolster  platjs  and  are  made  to 
fit  any  make  or  size  of  press.  The 
feed  rolls  are  fitted  with  the  Acme 
drive  which  has  from  five  to  seven 
pawls,  each  having  a  toggle  grip 
action.  With  this  driving  device  the 
pawls  take  hold  the  instant  the  di- 

rection of  rotation  of  the  driving  hous- 
ing is  reversed,  thus  assuring  accu- 

rate and  noiseless  feeding  and  an 
extremely  fine  adjustment  at  high 
speed.  An  automatic  feed  cut-out  can 
be  furnished  in  cases  where  the  stock 
has   to   be   fed   up   against   a   stop-pin. 

Boring  Machine,  GaH-Kngine-Cyilnder 
Defiance  Machine  Works,  Defiance.  Ohio 

"American  Machinist,"   May   1,    1919 

A  new  vertical  gas-engine- cylinder  boring  machine  equipped 
with  a  circular  indexing  jig,  the 
speed  and  feed  mechanisms  of 
which  are  somewhat  similar  to 
those  incorporated  in  other  ma- chines built  by  this  concern,  but 
the  rotating-jig  fixture,  together 
with  the  arrangement  of  the 
spindles,  is  said  to  be  a  new 
method  of  boring  gas-engine  cyl- 

inders. This  method  allows  the 
machine  to  produce  constantly 
and  saves  the  time  ordinarily  lost 
In  loading  and  reloading  the  fix- 

ture. The  machine  is  a  single- 
purpose  tool  and  is  built  in  three 
sizes,  taking  36.  48  and  60  in. 
between  the  housings.  The  ma- 

chine can  be  fitted  with  either 
two  or  three  spindles  or  with  two  or  three  groups  of  spindles When  fitted  with  three  groups  of  spindles  it  will  rough-bore 
semi-finish   and   ream  gas-engine  cylinders. 

i 

'A 

Patented  A g.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG  IRON— Quotations  compilod  by  The  Matthew  Addy  Co.,  as  per  Depart- 
ment of  Commerce  Committee  Schedule. 

CINCINNATI 

No.  2  Southern    *,?  tc 
Northern  Basic    ^o '  c« 
Southern  Ohio  No.  2    28.55 

NEW  YORK— TIDEWATER  DELn'ERY  ,.   „„ 
Penna.  2X    5  j  ■  '0 
Virginia  No.  2    liXi 
Southern  No.  2    53. 95 

BIRMINGHAM 
No.  2  Foundry    26.75 

PHILADELPHIA 
Eastern  Pennsylvania  No.  2    ,S  „? 
Virginia  No,  2    50,85 
Basic    30  90 
Grey  Forge    30.  90 
Bessemer    51, o> 

CHICAGO 
No,  2  Foundry  local    i.ii 
No.  2  Foundry,  Southern    31 .  75 

PITTSBURGH,  INCLUDING  FREIGHT  CHARGE  FROM  VALLEY 
No.  2  Foundry    M, '5 
Basic    ".15 
Bessemer    29. 35 

STEEL  SHAPES — The  following  base  prices  per  1001b.  are  for  structunl 

shapes  3  in.  by  J  in.  and  larger,  and  plates  }  in,  and  heavier,  from  jobbers'  ware- houses at  the  cities  named: 

. —  New  York  — - — - 
One  One 

-  Cleveland  — 
One ^  Chicago  — . 

One Month Year Current 
Year Current Year 

Ago 

Ago 
Ago Ago 

$4,07 $4,20 $3  37 $4  20 $3.47 $4,20 

1  97 
4   10 

3  27 
4  20 3,37 4,10 

3.97 4,10 3  27 
4.20 

3,37 4,10 

4.57 
4.27 4,45 

3.57 
4.20 3,67 4,45 

Structural  sahpes, , ,  ,$3,47 
•Soft  steel  bars,      3,37 
Soft  steel  bar  shapes,   3,  37 
S«ft  steel  bands      4,07 
Plates,  1  to  1  in,  thick  3 ,  67 

*For  ft-in,  plates  the  extra  is  30e,  per  100  15, 
Note — For  less  than  carload  lots  add  4Jc,  per  100  lb, 

BAR   IRON — Prices  per  1 00  lb,  at  the  places  named  are  as  follows; 
Current      One  Year  Ago 

Pittsburgh,  mill.  Eastern  shipment       $2. 35  $3. 50 
Warehouse,  New  York          3.37  4.70 
Warehouse,  Cleveland         3.22  4.10 
Warehouse,  Chicago         3. 37  4.10 

STEEL  SHEETS — The   following   are   the  prices  in  cents   per  pound  from 
jobbers*  warehouse  at  the  cities  named: 

  New  York   .      Cleveland         Chicago 

*fSt,  *-r;  oso  cose  t-tj  5,0:0 

•No.  28blaok       4  35  5  50  5  62  6  45  5  27  6  385 
*No.  26  black        4,25  5  40  5  52  6  35  5,17  6  285 
*Nos.  22 and  24 black          4.20  5,35  5  47  6,30  5  12  6  235 
Nos.  18  and  20  black,  ,     4,15  5,30  5,42  6,25  5  07  6,185 
No,  16  blue  annealed,  ,      3,75  4,77  4,77  5  65  4,67  5.585 
No,  14  blue  annealed,        3  65  4,67  4,67  5,55  4  57  5,485 
No,  10  blue  annealed         3,55  4,57  4,57  5,45  4,47  5  385 

*No,  28  galvanized        5,70  6,50  7,42  7,70  6  62  7,635 
•No,  26  galvanized        5,40  6,20  7   12  7,40  6,32  7,335 
No,  24  galvanized        5,25  5,90  6.97  7,25  6,17  7,185 

*  For  painted  coirugated  sheets  add  30c,  per 
1 9  to  24  gage ;  f(H'  K;ilvanized  corrugated  sheets 

u*f  c  rt  c 

3  ?  C  ft)  M 

5  37  6  45 
5  27  6.35 
5,22  6,30 
5,17  6,25 
4,77  5.65 
4,67  5,55 
4,57  5,45 
6,72  7.70 
6  42  7.40 
6.27  7  25 

100  lb,  for  25  to  28  gage;  25e.  for 
add  15c.;  all  gages. 

WELDING  MATERIAL    (SWEDISH)— Pnf™  are  as  follows  in  cenu per  pound  f.o.b.  New  York,  in  100  lb.  lots  and  over: 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
re<iiiiring  at  least  1000  lb.  (tf  asize  (stiiallcr  quantities  take  the  standard  extras)  the 
following  discounts  hoM: 

Current  One  Year  .\go 

.\e\v  York        List  List  plus  1 0% 
Cleveland        5%  off  List  plus  10% 
Chicago        2?i  off  List  plus  IO?i 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

New  York        45%  40% 
Cleveland    351,  15<" 
Chicago        35%  35% 

SWEDISH    fNORWAY)    IRON— The  average  price  per  100  lb.,  in  ton lots  is: 
Current  One  Year  Ago 

New  York        $25,5(V-30  $15,00 
Cleveland   ;          20  00  15  00 
Chicago          16.50  15.00 

In  coils  an  advance  of  50c,  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  15c,  per  lb. 

Welding  Wire 

i.  H,  A.  },  A.  A 
No.  8.  A  and  No.  10 

A,  No.  14  and  A. No.  18   
No.  20   

25,  50  to  33,00 

Domestic  20c.  for  A.  15c.  for  J  to  A 

Cast-Iron  Welding  Rods 

Abyl2in.  long    14.00 
5  by  19  in.  long    12.00 
1  by  19in.long    10.00 
}  by  21  in.  long    10.00 

Special  Welding  Wire,  Coated 
J    33.00 
A    30.00 
A    38.00 

MISCELLANEOUS  STEEL— The  following  quotations  in  cents  pe» 
pound  are  from  warehouse  at  the  places  named; New  York  Cleveland  Chicago 

Current  Current  Current 

Openhearth  spring  steel  (heavy)       7.00  8.00  8.00 
Spring  steel  (light)      10,00  11,25  11,75 
Coppered  bcBscmcr  rods       8,00  8  00  7,07 
Hoopsteel        4,07  4,75  4  07 
Cold-rolled  strip  steel       7,50  8,25  8,10 
Floorplates       5  67  6,00  5,92 

Note — For  less  than  carload  lots  add  4Jc.  per  1 00  lb. 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh:  basing 
card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A,  M,  Byer's  Co,  for  iron,  both dated  Mar  21,  1919. 

BUTT  WELD 
Steel  Iron 

Inches  Black       Galvanised  Inches  Black      Galvanised 

i,  i  and  I .     ...   50i%  24^,  J  to  1§     39J%  23J% 
i      54i%  40% 
ito3     57j%  44% 

LAP  WELD 
35%  2   
41%  H  to  6. 

2     50i% 
2J  to6     53J% 

BUTT  T\'ELD,  EXTRA  STRONG  PLAIN  ENDS 
i.iandl     461%  29%  J  to  IJ     39J% 
i     5M%  39% 
i  to  li      55Ki  43% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2     48i%  37%  2   
2S  to4      51J%  40%  2ito4. 
4ito6      5Di%  39%  4ito6     34i% 

Stock  discounts  in  cities  named  are  as  follows; 

52i% 

554% 555% 

l?ll 

24J% 

i  to  3  in.  steel  butt  welded 
3J  to  6  in.  steel  lap  welded. 

.—New  York—.  --Cleveland  — 
Gal-  Gal- 

Black    vanized  Black     vanized 

47%        31%  46ir<:        31  <^c 42%        27%  42}%       27J% 

. —  Chicago  — . 

Gal- 

Black     vanised 
57i%       44% 
53j%       41% 

Malleable  fittings.    Class  B  and  C,  from  New  York  stock  sell  at  list  -1-1 2J%. 
Cast  iron,  standard  sizes,  1 0%  off. 

METALS 

MISCELLANEOUS  METALS— Pr<^Mit  and  past  New  York  nuotation* 
in  cents  per  pound,  in  carload  lots; Cur-  One  One  Year 

rent  Month  Ago  Ago 

Copper,  electrolytic        15.25  I5,37{  23.50 
Tin  in  5-ton  lots        72.50  72.50  95.00 
Lead         4.60  5.25  7,00 
Spelter         6.27}  6.55  7.00 ST.  LOUIS 

I^ead         4,85  5.00  6.80 
Spel'er             5.92;  6.20  6.75 

.\t  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  ton  or more: 

,   New  York    .—Cleveland—  —Chicago  — 

Copper  sheets,  base.,     22,50  22,50         3150-33  23,50     35,00     26  00     31,50 

Copper  wire  (carload lots)        23,00  23,00-28       32  00     23.00     34,00     22,00     31,00 
Hrassaheets        20,00  23,75-28       30.75     23  00     30  00     2150     30  00 
Brasspiiie       30.75  34  00-37       36.50     30.00     4100     31,00     40,00 
Solder  (half  and  half) 

(ease  lots) ,,, ,       45,0046,50-41       62.00     43,00     41,25     39,00     55,00 
Copper  sheets  quoted  above  hot  rolled  16  ox,,  cold  rolled  14  oz,  and  heavier, 

add  le,;    polished  takes  1c,  per  sq.ft.  extra  for  20-in.  widths  and  under;    over 
20  in.,  2c. 

BRASS  RODS— The  following  quotations  are  for  large  lots,  mill.  100  lb,  and 
over,  wiirehouse:  25'^,  to  be  added  to  mill  prices  for  extras:  50^;  to  be  added  to 
warehouse  price  for  extras; 

Current  One  Year  .\go 
Mill         $18  00  $25  25 
New  York    19  50  26  25 
Cleveland    24  00  30  00 
Chicago    .,  24  00  28  00 
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This  new  product  of  the  Cincinnati  Milling  Machine  Co.  marks  an 

advance  in  the  continual  struggle  for  supremacy  between  the  machine 

tool  and  the  cutting  tool.  Its  massive  construction,  new  features  of 

design,  operating  conveniences  and  adequate  powering  enable  this  ma- 

chine, when  equipped  with  modern  high-power  cutters,  to  resolve  pro- 
duction problems  into  terms  of  jigging  and  chip  disposal.  Although  this 

article  is  the  Hrst  description  of  this  milling  machine,  it  has  been  sub- 

jected to  a  very  thorough  test,  and  some  three  hundred  machines  of 

this  type  and  size  have  been  distributed  during  the  last  two  years. 

IT  MAY  not  be  amiss  to  apply  a  very  apt  comparison  the  cutting  time  on  the  average  job  has  now  been 
to  introduce  the  machine  described  in  this  article,  reduced  to  a  point  that  makes  the  ability  of  the  opera- 
and  so  I  will  briefly  sketch  the  historic  struggle  tor  to  load  and  unload  his  fixture  the  limiting  factor, 

between  artillery  and  infantry.  When  cannon  was  The  logical  way  to  describe  a  machine  is  to  first  tell 
first  invented,  infantry  (if  we  can  call  it  such)  literally  how  it  is  constructed  and  then  what  it  will  do;  but 

took  to  the  woods.  But  before  long  came  the  "fire  in  this  case  I  think  it  will  be  more  interesting  to  tell 
arms"  which  enabled  the  infantry-     some  of  the  things  that  this  ma- 
men  to  pick  off  the  early  cannon-  chine  does  and  then  show  how  it 

eers  because  these  shoulder  arms,  y^^^^^^^s.  ^^^  "'"''*'  ̂ '^  ̂ °  them.  Perform- 
although  crude,  had  better  range.  S^^^^^^^Wi  ^"ce  tests  which  extend  only  over 

Later  on,  in  Napoleon's  time,  can-  ^  r  "\  p  a  short  period  of  time,  and  which 
non  was  so  improved  that  artillery  'm  A  pilot  are  beyond  the  limits  of  applica- 
gained  the  ascendancy,  and  nearly  W,  \  J  A  r^  tion  to  practical  use,  are  of  course 

won  him  the  world.     Then  came  WlOverarii  ^%,                   \             of   little   practical   value.      Tests, 
the  breech-loading  rifle  which  once  J 1^           hL  I  such    as   the   following,    however, 

again  turned  the  tables;  while  ths  \       JL„-^L.!!.  '^■"'  F^:^   S^trsir^  ^''^  both  useful  and  convincing  in 
present  war  with  its  wonderful  de-  [^   "TJA    1    '  Tl'~irr7  demonstrating  the  rigidity,  driv- 

velopment  of  long-range  guns  put  1/  rack'  |s^          fT             '"&  power  and  strength  of  a  ma- 
artillery  once  more  in  the  van.  M    "^^^/o^  ̂ ^^^^*^^               I              chine  tool. 

Now  this  same  game  of  see-saw  H  B  I  J  With  braces  on  the  overarm  and 
has  been  going  on  for  years  be-  ^  ^  using  a  4i-in.  diameter  spiral  mill 
tween  the  machine  tool  and  the  of  6-in.  face,  having  10  teeth  with 
cutting  tool.  One  would  have  said  15-deg.  undercut,  the  cuter  run- 
eight  years  ago  in  reading  the  ar-  ning  at  60  r.p.m.,  the  following 

tide    entitled    "Milling    Cutters,  /          '                                                    I         roughing  cuts  were  taken  over  a 

Their  Efficiency,"  in  the  Americow  \  saddle.      ^    /        block  of  machinery  steel  5  in.  wide 

Machinist,  that  a  milling   cutter  (  .   ^y^  .   _]     I        and    approximately    24    in.    long, 
had  at  last  scored  a  final  decision.  \       [T  ,,            ..               —I        J^      \        having  a  tensile  strength  of  be- 

A  glimpse  of  this  new  "number  ^~n    ||_                                    W-Jf            tween  55,000  and  65,000  lb.     The 
five"  at   work  assures   one,   how-  \3          knee                                   cutter  ran  at  a  speed  of  60  r.p.m., 
ever,  that  the  miller  can  now  claim  which  represents  a  surface  speed 
a  draw  with  the  cutter.    This  fact  of     approximately     70     ft.     per 
causes    two    different    factors    to  minute.  The  following  table  shows 

limit  production;  namely,  jigging  Vigs.  i  and  2.  cross-sections  through      ̂ ^  feeds  and  speeds  that  were  ob- 
and  chip  disposal.    In  other  words,  overarm,  knee  and  saddle               tained  under  these  conditions: 
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FIG.  5.     SPEED  CHANGER  FOR  FEED  DRIVE. FIGS.  6a  AND    b.     FRONT  AND  REVKR.SE  SIDES  OF  SPINDLE  SPEED 
CHANGE  UNIT 

Width  of  Cut, Feed , Inches 
Cu.In.     of    Metal 

Inches 
per   Min. 

Hemoved  per  Min. 
30 18.75 
30 37.5 

30 

56.25 

lU 

29.375 
19 47.5 

Depth  of  Cut, 
Inches 

Neither  distress  nor  excessive  vibration  was  notice- 
able at  any  of  these  cuts,  although  the  last  one  required 

a  net  horsepower  in- 
NainDrivrngrPuUey 
/e'Hcameter,  6'Belt,  600S.PM. 

Sralfe 

Friction  Clutch 

put  of  80  hp.,  or  four 
times  the  no  r  m  a  1 
maximum  powering 
of  this  machine.  A 
cut  J  in.  deep  was 
taken  on  the  same 
steel  block  at  a  cut- 

ting speed  of  340  ft. 
per  min.,  with  feeds 
first  at  19  in.  per  min. 
and  then  at  30  in.  per 
min.;  a  straight-edge 
applied  to  the  surface 
after  this  cut  held  tis- 

sue paper  at  four 
points.  For  the  or- 

dinary run  of  work 
and  with  the  average 
size  of  milling  cutter 
close  to  the  column, 
overarm  braces  are  not  required.  A  roughing  cut  with- 

out braces  on  the  same  block  and  with  the  same  cutter 
was  taken  at  \  in.  depth  and  30  in.  per  min.  feed,  fol- 

SafeiyCouplingr 

,Speed  Vczriaior /6  C/iangres 

  SpincUe 

/6to^f3S.P.N. 

■Feed  Series  Change  Gears 
Low  Series  t"io/5"  per/fin. 
Stand  „   ̂ yfo30'  „      „ 
Jiiffh    .    /l^'tefS"  „      „ 

Sateiy  Couplingr 

't 

FeedVariafor 

/6  Changres 

Power  Quick  Traverse 

-6- 

l^iicai 

Feed 

JOO" per  Min. 

FIG.    3. 

lowed  by  a  finishing  cut  at  30  in.  per  min.  The  resulting 
surface  was  as  accurate  and  smooth  as  would  be  required 
in  first-class  commercial  work. 

Perhaps  the  most  interesting  test  performed  on  this 
machine  was  that  of  milling,  simultaneously,  two  slots 
li  in.  wide  and  1*  in.  deep  in  one  cut  from  the  solid 
in  the  same  grade  of  machinery  steel.    Two  cutters  were 

mounted  on  the  arbor, 

each  cutter,  IJ-in. 

face  by  8-in.  diame- 
ter, having  18  teeth 

staggered  right  and 

left,  each  tooth  tak- 
ing \  of  the  full  width 

of  cut.  The  feed  on 
this  cut  was  91  in. 

per  min.  These  re- 
markable perfo  r  m  - 

ances  are  made  pos- 
sible by  general  mas- 

siveness  of  construc- 
tion combined  with 

two  principal  features 
of  design :  namely,  an 

overarm  of  rectangu- 
lar cross-section  with 

V-shaped  guides,  and 
square  gibbing  and 

narrow  guides  for  the  column,  knee  and  saddle  bearings. 
Both  of  these  features  may  be  observed  in  the  illustra- 

tion forming  the  title-piece  of  this  article. 

\Siart,Stop, 

Reverse    \ 

Ovss 

Feed 

^^i_^Lorzfitu- 
dinal Teed 

DIAGRAMMATIC    REPRESENTATION    OF    DRIVING 
MECHANISM 

j^ ̂
 ^^I^^Shfl ^w^^^^^^^^^^^l 

^^^B> H^BH 

Wi 

^I8^^^5 ̂
^^^^1^1 

^m 

^^M 
amJ^M w 

^M
 

^^ 
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1 

FIGS.  7a  AND  b. 
FRONT  AND  REVERSE  SIDES  OF  FEED  CHANGE  UNIT  CONTROU.ING  LONGITUDINAL 

TRAVERSE  AND  VERTICAL  FEEDS 
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A  cross-section  through  the  overarm  showing  the 
V-guides  and  also  the  rack-and-pinion  mechanism  for 
moving  the  overarm  lengthwise  is  presented  in  Fig.  1. 
This  adjustment  feature  is  an  operating  convenience 
which  enables  one  not  only  to  move  the  overarm  easily 
hut  also  to  set  it  readily  to  a  line  by  means  of  a  pilot 
wheel.     The  knee  .   
bearing  on  the 
column  and  the 
saddle  bearing  on 
the  knee  ha  v  e 
heavy  square 
guides  which  are 
provided  with 
thick  taper  gibs 
that  are  adjusted 
lengthw  i  s  e  ,  aCS 
shown  in  Fig. 
2.  The  combina- 

tion of  the  square 

guides  on  the  col- 
u  mn  and  V- 
guides  on  the 
overarm  form  a 
particularly  rigid 
and  ready  means 

of  attaching  the' 
various  comple- 

mentary mechan- 
isms for  vertical 

milKng,  rack  cut- 
ting, slotting,  etc. 

The  offset  knee- 
guide  construc- 

tion, showTi  in 
Fig.  2,  permits 
the  builders  to 
make  this  miller 
in  the  universal 

type  without  rais- 
ing the  table  sur- 

face more  than 

li  in.  over  the  standard  table  of  the  plain  machine. 
A  diagrammatic  representation  of  the  drive  mech- 

anism is  shown  in  Fig.  3.  The  driving  pulley,  built 
as  a  unit  with  the  oil  pump,  friction  clutch  and  brake, 
follows  the  lines  of  automobile  construction  by  being 

"full  floating."  In  other  words,  it 
is  mounted  on  ball  bearings  on  an 
independent  bracket  which  re- 
relieves  the  main  shaft  from  belt 
pull.  The  powerful  friction  clutch 
starts  and  stops  the  machine  and 
the  brake  is  automatically  brought 
into  action  by  the  starting  and 
stopping  lever  so  that  the  spindle 
comes  to  an  immediate  stop.  All 
of  the  gears  and  shafts  used  in 
transmitting  power  and  feeds  are 
hardened  steel.  All  of  the  speed 
changes  are  accomplished  by 
means  of  selective  sliding  gears, 
eliminating  tumblers.  A  spindle-reversing  mechanism 
provides  for  running  the  spindle  either  right  or  left 
handed. 

The  speed  changes,  which  vary  from  16  to  443  r.p.m., 
are  made  by  means  of  the  drive  box  shown  in  Fig.  5. 
Sixteen  speed  changes  are  obtained  by  means  of  the 

FIG.    4.     THE  NEW  NO.   5   PLAIN  MACHINE.      NOTICE  THE 
WIDE   SADDLE  BEARINGS,  LARGE  BASE,   PILOT 

WHEEL  FOR  MOVING   OVERARM,   DUPLEX 
CONTROL,   AND  BELT  GUARDS 

FIG.  8.     FEED-CONTROL  LEVER.     ITS  FOUR 
POSITIONS  SHOWN  IN  OUTLINE  CONTROL 

ALL    TABLE    MOVEMENTS 

four  positions  of  the  pilot  wheel  in  combination  with 
the  two  positions  of  each  of  the  large  swinging  levers. 
The  spindle  reverse  is  controlled  by  the  small  swinging 
lever  shown  in  the  same  illustration. 

The  feed-changing  mechanism   is  of  particular  in- 
terest. Before  mentioning  this,  however,  it  is  well  to  call 

attention  to  the 

feed  bracket  on 

the  column  shown 
in  Fig.  6.  This 
connects  the  drive 

with  the  feed- 

change  mechan- ism and  the  power 

quick  traverse. The  normal  range 
of  feeds  on  this 
machine  is  from 
i  in.  to  30  in.  per 
min.  Occasionally 
a  slower  feed 

than  I  in.  is  re- 
quired and  also  a 

faster  feed  than 

30  in.,  and  to  pro- 
vide for  such  con- 

tingencies the  ra- tio between  the 
feed  drive  and 
speed  drive  may 
be  changed  by 

subst  i  t  u  t  i  n  g 
other  gears  at  A 
and  B.  In  this 

way  a  slow  series 
of  feeds  of  from 
3  in.  to  15  in.  per 

min.  or  a  fast  se- ries of  from  IJ 

to  45  in.  per  min. 

may  be  obtained 
through  change 

gears.  A  universal-joint  shaft  leads  from  the  feed 
bracket  just  mentioned  to  the  feed  box  proper,  shown  in 
Fig.  7.  The  design  of  this  feed  box  is  of  particular  in- 

terest. It  contains  the  complete  mechanism  for  the 
sixteen  feed  changes  which  are  made  by  a  single  lever 

through  sliding  gears.  The  feed 
changes  are  made  while  the  ma- 

chine is  running,  the  operator 
moving  a  lever  up  and  down  or 
from  side  to  side  or  diagonally, 
going  direct  from  one  feed  to  any 
other.  This  is  accomplished  by 
means  of  the  mechanism  shown 
inside  the  box  which  discloses  two 
rotating  camshafts.  The  lower 
shaft  is  actuated  by  the  horizontal 
movement  of  the  hand-control 

lever,  the  upper  shaft  by  its  ver- 
tical movement.  The  combination 

of  the  movements  of  these  two 

camshafts,  caused  by  any  movement  of  the  single  hand- 
control  lever,  causes  a  corresponding  movement  of  the 
selective  sliding  gears  and  results  in  obtaining  a  given 
feed  ratio. 

The  spur  gear  that  is  seen  protruding  from  the  case 
in  Fig.  7  transmits  the  feed  power  from  the  feed-change 
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mechanism  to  the  feed  reversers  and  feed  screws.  A 
safety  device  is  incorporated  at  this  point.  It  consists 
of  a  number  of  steel  balls  held  in  spherical  recesses  by 
spring  pressure  and  which  slip  at  a  predetermined  load. 
They  may  be  seen  around  the  cirpiimference  of  the 
flange  of  the  protruding 
gear  in  Fig.  7. 

A  quick  traverse  of  100 
in.  per  min.  is  provided 
for  longitudinal  movement 
of  the  table  in  both  direc- 

tions. For  vertical  move- 
ment of  the  knee  and 

cross-movement  of  the 
saddle  the  maximum  feed 
of  the  feed  box  (usually 
30  in.  per  min.)  is  used 
as  quick  traverse,  100  in. 
per  min.  being  too  rapid 
for  these  shorter  move 
ments. 

It    is    evident    that    a 
machine    which    reaches 
the  limit  in  fast  cutting 

puts  the  production  rate 
up  to  the  ability  of  the 

operator  to  load  and  un- 
load his  table.    Realizing 

the  importance  of  reliev- 
ing the  operator  manually 

as  much  as  possible 
on      quantity-produc- 

tion work,  the  design- 
ers of  the  Cincinnati 

No.    5    have    worked 

out  an  ingenious  sys- 
tem of  table  dogging 

which,   when    applied 

by  the  user,  practical- 
ly converts  the  mach- 

ine into  an  automatic 

miller.   This  arrange- 
ment    is     extremely 

simple  and  is  an  ex- 
tension of  the  appli- 

cation   of    the    usual 
dogs  which  are  found 
on  every  miller    for 
the  purpose  of  limit- 

ing the  table  travel. 
The     feed-  control 
mechanism  shown   in 

Fig.  8  has  been  ar- 
ranged so  that  table 

dogs,   in   addition  to 

merely  throwing  out  the  feed,  vyill,  when  required,  re- 
verse the  table  movement,  throw  from  quick  traverse 

to  feed  in  either  direction  and  vice  versa.  There  is 

no  more  "red  tape"  in  the  set-up  for  this  automatic 
control  of  the  table  than  there  is  in  setting  a  pair  of 
planer  dogs.  A  surprising  number  of  combinations  or 
cycles  are  possible  when  these  dogs  are  used,  this  being 
indicated  in  Fig.  15. 

One  of  the  most  convenient  operating  features  of  this 
new  machine  is  the  duplex  control.  Starting  and  stop- 

ping action,  feeds  in  all  three  directions  and  quick 
traverse  are  controllable  from  the  rear  as  well  as  from 
the  front  of  the  table.    This  is  of  particular  importance 

FIG.  9.     THE  CJNCINNATI  NO.  5  HIGH-POWER  UNIVERSAL. 
THE   OFFSET  KNEE-GUIDE    CONSTRUCTION    PERMITS 

OP  COMPACT  AND  RIGID  DESIGN 
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on  the  universal  machine.  This  machine  is  absolutely 
similar  in  design  to  the  plain  machine  except  for  the 
addition  of  the  universal  feature  which  provides  the 
swiveling  of  the  table  50  deg.  to  either  side  of  its  normal 
position.     The  universal  machine,  which  is  illustrated 

in  Fig.  9,  is  provided  with 
a  power  quick  traverse  but 
not  with  intermittent 
feed.  The  power  quick 
traverse  on  this  machine 

is  hand-operated  and  is 
designed  so  that  the  op- 

erator has  to  hold  the 
lever  in  position  in  using 
the  quick  movement. 
When  he  lets  it  go  the 

quick  traverse  is  auto- 
matically disengaged  and 

the  table  comes  to  a  stop. 
The  table  width  on  the 

universal  is  20  in.,  and  on 
the  plain  machine  is  21  in. 
Both  of  these  wide  tables 
give  ample  opportunity 
for  the  convenient  attach- 

ment of  jigs  and  facilitate 
the  work  of  clamping. 
The  spindle  bearings, 

che  spindle  drive  gears 
and  shafts,  and  all  other 

rotating  parts  in  the 
column  are  lubricated 

by  a  positive  pump 
delivering  oil  into  a 
reservoir  at  the  top 

of  the  machine,  from 
which  independent 

pipes  lead  to  individ- ual bearings.  There 
are,  in  addition  to  this 
automatic  lubrication, 
six  oiling  stations 
which  take  care  of  all 
remaining  bearings 
in  the  saddle,  the 
knee,  feed  box  and table. 

Coolant  is  circula- 
ted by  means  of  a 

centrifugal  pump 

connected  with  a  res- 
ervoir in  the  base  of 

the  machine.  The 

table  design  incorpo- 
rates screened  open- 

ings which  return  the  lubricant  rapidly  to  the  reservoir. 

The  word  "attachment"  to  my  mind  indicates  a  sort 
of  mechanical  "afterthought."  When  a  machine  "attach- 

ment" is  properly  designed  it  is  in  reality  not  an 
"attachment"  but  a  complement,  which  in  use  becomes 
an  integral  part  of  the  machine  and  completes  it  for 
a  given  purpose.  The  complementary  mechanisms  de- 

signed for  this  No.  5  high-power  machine  convert  the 
machine  into  a  vertical  miller,  a  rack  miller,  slotter, 
spiral  miller  and  a  circular  miller.  They  are  shown 
in  Figs.  10  to  14,  inclusive.  As  an  indication  of  the 
rigidity  and  power  of  these  complementary  mechanisms 
I  might  mention  a  performance  of  the  machine  con- 

10.      THE  COMPLEMENT  WHICH  CONVERTS  THIS 
MACHINE   INTO  A  VERTICAL  MILLER 
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FIG.  15.  DIAGRAMS  ILLUSTRATING  THE  APPLICATION  OF  THE   INTERMITTENT-PEED  FEATURE   AND   SHOWING 
TABLE  DOGGING  FOR  VARIOUS  CLASSES   OF  WORK 
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FIG.   11.     THE  CINCINNATI    NO.   5   EQUIPPED   KOR    CIRCULAR    MILLING 

verted  into  a  vertical  miller.  Using  a  12-in.  Cincinnati 
high-power  inserted-tooth  face-mill,  a  cast-iron  block 
of  medium  hardn.ess  12  in.  wide  was  milled  with  a 

J-in.  depth  of  cut  at  111  in.  feed  per  min.  A  straight- 
edge test  at  the  close  of  this  accomplishment  indicated 

straightness  of  surface  within  0.001  on  a  24  in.  length 
and  12  in.  width. 

Usually  a  machine  tool  can  be  easily  classified  either 

as  a  quantity-production  machine  or  as  a  general- 
purpose  machine.  With  its  brute  strength,  rigidity, 
flexibility  and  range  of  complementary  mechanisms,  it 
i.s  hard  to  say  whether  this  new  Cincinnati  No.  5  will 
find  its  maximum  field  of  service  in  the  production  de- 

partment or  the  toolroom.  There  is  no  doubt,  however, 
but  that  it  is  destined  to  render  valuable  service  to 
both. 
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FIGS.  12.  13  AND  14.     COMPLEMENTARY  MECHANISMS  FOR    SLOTTING.  RACK  CUTTING  AND  SPIRAL  MILLING 

Does  Technical  Writing  Pay? 
By  G.  R.  Smith 

Pittsfleld,  Mass. 

Some  months  ago  the  question  as  to  whether  or  not 

technical  writing  "paid"  was  discussed  at  some  length 
in  the  columns  of  the  American  Machinii't. 

My  answer  to  this  question  would  be,  unhesitatingly, 
yes;  not  only  is  there  an  adequate  financial  return  for 
the  small  allotment  of  time  devoted  to  it,  but  there 
is  infinitely  greater  reward  in  the  satisfaction  of  having 
performed  a  service  for  the  benefit  of  mankind. 

One  never  knows  where  the  seed  sown  broadcast  in 
the  columns  of  the  technical  journal  is  to  fall  upon 
fallow  soil.  Take,  for  instance,  the  journal  we  are 

pleased  to  call  "ours" — the  American  Machinist  itself. 
It  has  a  circulation  in  this  country  alone  of  nearly 
thirty  thousand  copies  weekly,  and  in  addition  it  goes 
to  every  quarter  of  the  civilized  globe. 

Your  contribution  to  its  columns  is  read  by  thou- 
sands of  your  fellow  countrymen  in  the  United  States, 

and  also  by  engineers  and  mechanics  in  all  parts  of 
Europe,  Africa  and  Asia.    It  is  quite  possible  that  while 

your  words  are  holding  the  interest  of  the  English 
factory-manager  in  his  London  club,  the  native  mechanic 
in  India,  and  the  mining  engineer  in  the  Transvaal 
(this  depends  somewhat  on  how  interestingly  you  write, 
you  know),  the  same  words  are  perhaps  being  puzzled 
out  by  a  machine-shop  foreman  in  Greenland  or  a  husky, 
dusky  apprentice  in  the  Solomon  Islands. 

I  have  personally  received  queries  concerning  articles 
appearing  under  my  signature,  not  only  from  Belgium 
and  other  countries  in  nearby  Europe,  but  from  faraway 
Australia,  and  even  from  the  Falkland  Islands  on  the 
extreme  southern  coast  of  South  America.  I  have  on 
one  occasion  paid  out  more  money  in  postage  than  the 
amount  of  the  check  received  in  payment  for  the  article, 
but  the  satisfaction  derived  from  the  knowledge  that 
I  have  been  able  to  help  a  fellow-mechanic  far  outweighs 
the  value  of  any  monetary  consideration. 

If  by  writing  your  experiences  to  your  favorite  tech- 
nical journal  you  can  contribute  a  trifle  to  the  sum  total 

of  mechanical  knowledge  in  the  world;  if  you  can  do 
something  that  is  going  to  help  your  brother  on  the  next 
bench,  in  the  shop  on  the  next  street,  or  on  the  other 
side  of  the  world  your  work  is  justified. 
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XII.     Gas  Torches  Used  For  Welding 

To  the  welder  it  is  important  that  he  should 
know  the  construction  of  his  torch  as  well  as  its 
use.  This  article  describes  the  common  makes 
and  illustrates  them  in  detail.  Several  tables  of 
valuable  data  are  also  given  for  the  use  of  the 
practical  man. 

THE  gas  torches  used  for  welding  in  the  United 
States  may  be  divided  into  two  general  types, 
known  as  medium-pressure  and  low-pressure 

torches.  Each  type  is  made  in  a  number  of  sizes, 
and  each  size  is  usually  provided  with  a  number  of 
interchangeable  tips  for  producing  flames  of  different 
size. 

The  medium  pressure  torches  are  also  known  as 
positive-pressure  torches,  and  to  avoid  misunderstand- 

ing, they  will  be  referred  to  as  positive-pressure  torches 
hereafter.  In  these  torches,  using  acetylene  and  oxygen 
for  welding,  the  acetylene  pressure  will  range  from  1 
to  14  lb.  and  the  oxygen  pressure  from  1  to  24  lb. 
per  square  inch,  the  pressure  employed  depending  on 
the  thickness  of  the  metal  being  welded,  the  make  of 
torch,  and  the  tips  used.  The  pressures  given  may  even 
be  exceeded  in  some  exceptional  cases. 

A  sectional  view  of  a  typical  positive-pressure  weld- 
ing head  is  shovm  in  Fig.  108.  The  oxygen  enters 

at  A  and  the  acetylene  enters  at  B.  The  oxygen  goes 
to  the  small  chamber  C  and  thence  out  through  the 
center  hole.  The  acetylene  goes  to  the  chamber  D  and 

also  out  through  the  center  hole,  the  two  gases  start- 
ing to  mix  at  the  point  E,  and  as  they  pass  out 

through  the  channel  F  to  the  end  of  the  tip,  they  are 
thoroughly  mixed.  In  this  illustration,  the  removable 
tip  is  indicated  by  G.  This  make  of  tip  has  a  conical 
seat  and  is  held  in  place  by  means  of  the  lock  collar  H. 

Made  in  this  way,  there  are  no  threads  on  the  tip 
itself,  although  the  practice  varies  in  different  makes. 

The  low-presure  torch  is  also  known  as  the  injector 
tj-pe.  In  this  type  of  torch,  the  acetylene,  or  other 
gas,  is  supplied  under  a  pressure  of  a  few  ounces  up 
to  1  lb.,  but  the  oxygen  may  have  a  pressure  of  from 
5  to  30  lb.  per  square  inch,  according  to  the  size  of 
tip  being  used.  In  some  cases  the  oxygen  pressure  may 
be  either  higher  or  lower  than  the  figures  given.  A 
sectional  view  of  a  typical  low-pressure  torch  is  shown 
in  Fig.  109.  In  this  torch  the  acetylene,  or  other  gas, 
enters  at  A  and  the  oxygen  at  B.  The  acetylene  goes 
to  the  chamber  C  from  which  it  is  sucked  by  the 
oxygen  pouring  out  through  the  nozzle  at  D,  and  it  is 
carried  along  with  the  oxygen  into  the  mixing  chamber 

FIG.  109 

FIGS.    108    AND    109.       A    TYPICAL    POSITIVE-PRESSURK 
WELDING  TORCH  AND  A  LOW-PRESSURE  OR  IN- 

JECTOR   TYPE    OF    WELDING    TORCH 
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have  a  tendency  to  become  overheated.  It  is  36  in.  long 
and  weighs  about  3i  lb.  Four  lines  of  hose  are  needed 
with  it,  two  for  water  and  two  for  gas.  G  is  used  for 
welding  with  oxygen  and  hydrogen.  H  is  for  use  on 
a  welding  machine.     /  is  a  water-cooled  torch  for  a 

FIG.  110. THE  DAVIS-BOURNONVILLE  STYLE  C  POSITIVE- 
PRESSURE    WELDING    TORCH 

E  in  the  tip  of  the  torch.  From  this  chamber  the 

gases  issue  thoroughly  mixed  and  ready  for  combus- 
tion. 

As  they  qualify  for  classification  as  either  positive- 
pressure  or  low-pressure  types  of  torches,  the  various 
makes  of  each  type  differ  principally  in  form,  the 
general  principles  of  action  remaining  the  same.  A 
few  examples  of  the  different  makes  of  positive-pressure 
torches  will  be  shown  first,  and  these  will  be  followed  by 
others  of  the  low-pressure  or  injector  type. 
A  standard  form  of  a  positive-pressure  welding  torch, 

made  by  the  Davis-Bournonville  Co.,  is  shown  in  Fig. 
110  and  in  detail  in  Fig.  111.  A  number  of  torches 
used  for  various  purposes  are  shown  in  Fig.  112.  In 
this  illustration,  A  is  a  small  lead-burning  torch.  B  is 
a  midget  torch  used  for  welding  very  light  sheet  metal 
for  manufacturing  purposes,  such  as  the  seams  of  cook- 

CarbureHnq  device  which  posHivelyctnol 
Ijntimaife/y  mixes  fhe  iwo  ̂ ases  in  proper  proportion 

.      .^>,            .OXYGEN 
Conical  \jm/^—)i—,   -,.- 

3eaf-: ''acetylene 

'The  two  gcrses  strike 
foqefher  ainqhtanqles 

creah'nq  a  vortex  which insures  intimate  mixture 

The  diameters  of  the  parts  in  the  carbureting  device 

are  proportioned  to  each  size  of  tip,  to  deliver  proper 
volumes  of  qas  tor  each  size  of  riame  produced. 

Luminous  Cone  of  Flaime 

Secondary  reaction.  Hydrogen  and  carbon 
monoKide  burn,  tct/dnq  the  necessary  oxycjen 
from  the  air  and  produce  water  vapor  and 
citrhon  dioxide. 

<.,li 
FIG.    111.      DETAILS    OF    THE    DAVIS- 
BOURNONVILLE  WELDING  TORCH 

ing  utensils,  aluminum  ware,  etc.  It  weighs 
about  8  oz.,  is  10  in.  long,  and  may  be  used  on 
sheets  up  to  \  in.  thick.  C  is  a  small-size  torch 
for  metal  from  ̂ ^  to  ̂ V  in.  thick,  weighs  18  oz., 
is  14  in.  long  and  uses  oxygen  pressures,  with 
different  tips,  of  from  2  to  10  lb.  Z)  is  a  manu- 

facturer's torch,  intended  for  use  on  boilers, 
steel  barrels,  metallic  caskets,  tanks,  cylinders, 
etc.  The  head  is  set  at  right  angles  to  the 
body,  which  has  been  found  best  for  this  work. 
It  weighs  24  oz.,  is  18  in.  long  and  uses  oxygen 
at  2  to  10  lb.  pressure,  according  to  the  tips 
employed.  £^  is  a  large  torch  for  heavy  weld- 

ing. It  weighs  2  lb.,  is  20  in.  long,  and  uses 
oxygen  at  12  to  20  lb.  pressure.  It  is  used  on 
metal  from  \  in.  thick  up.  f  is  a  water-cooled 
torch,  used  for  heavy  welding  where  the  tips 

Oxyqen  needle Valve 

^ 

Acetylene  needle' 
Valve 

FIG.    112. 
VARIOUS   MODELS   OF  DAVIS-BOURNONVILLE 

WELDING    TORCHES 

welding  machine.  J  is  water-cooled,  for  machine  use, 
and  has  a  multiple-jet  nozzle  or  tip.  All  of  the  torches 
mentioned  are  furnished  with  five  interchangeable  tips 
for  different  thicknesses  of  metal.  These  tips,  however, 
do  not  fit  torches  of  different  size;  that  is,  the  tips  for 
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FIG.  113. DIFFERENT  KINDS  OF  TIPS  USED  WITH  D.A.VIS- 
BOURNONVILLB    ^^^LDING    TORCHES 
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large  torches  will  not  fit  small  ones,  nor  vice  versa.  All 
the  torches  named  are  intended  for  oxygen  and  acetylene, 
except  where  mentioned  otherwise.  A  number  of  dif- 

ferent tips  designed  to  be  used  with  the  torches  illus- 
trated, are  shovra  in  Fig.  113. 

The  approximate  pressures  of  oxygen  and  acetylene 

Complete  Oxyqen 
I  Valve  Assembly 

%  40  Pieces 

Complel-e  Acetylene valve  Assembly 

FIG.   114.      DETAIL  OF  PREST-O-LITE  TYPE  H  WELDING    TORCH 

D-. jgiillllllihllllllimi'-   iiiillliillliiiiiiiiiiiiiiii 

B  A 

FIG.  115. TORCHES  MADE  BY  THE  GENERAL  WELDING 
AND  EQUIPMENT  CO. 

pxy(^en    Tube 

C'   Acetylene  Tube' 

I 

F  F  F 
FIG.  116.     DETAILS  OF  TORCH  SHOWN  IN  FIG.  115 

as  used  in  the  Davis  torches,  are  given  in  Table  IX. 
The  tips  referred  to  in  compiling  this  table,  are  known 
as  styles  Nos.  99  and  100,  and  are  used  with  style  C 
torches.  These  pressures  serve  only  as  approximate 
guides   and  are  not  to   be  taken   literally   in  practice. 

TABLE  IX.      APPROXIMATE   GAS  PRESSURES  FOR   DAVIS- 
BOURNONVILLE   STYLE   C   WELDING  TORCH,   WITH 

NOS.   99   AND  100  TIPS 

The  torch  shown  in  detail  in  Fig.  114  is  made  by 
the  Prest-0-Lite  Co.,  Indianapolis,  Ind.,  but  is  handled 
by  the  Oxweld  Acetylene  Co.    This  torch  is  fitted  with 
a  long  stem  through   which  the   gases  pass  and  are 
thoroughly  mixed  before  issuing  from  the  nozzle. 

The  stem  is  fitted  to  the  mixing  chamber  by  means 
of  a  union  nut,  which  permits  the  operator 
to  point  the  welding  tip  in  any  direction, 
without  changing  his  method  of  holding 

the  torch.  This  is  particularly  advantage- 
ous  for  vertical   and   overhead   welding. 

Both  oxygen  and  acetylene  inlets  on  the 
torch  are  fitted  with  fine-adjustment  con- 

trol valves.    The  one  on  the  oxygen  supply 

is  so  placed  that  the  operator  while  work- 
ing can  make  any  slight  necessary  adjust- 

ment with  the  forefinger  of  the  hand  that 
grips  the  torch.     The  handle  of  the  torch 
is  fitted  with  anti-fireback  chambers  for 
both  gases,  filled  witli  a  special  material 
through  which  it  is  impossible  for  a  flame 
to  pass. 

The  torch  is  easy  to  dismantle,  as  all 

parts  are  screwed  together  on  metal-to- 
metal  seats  and  no  packing  or  solder  is 
used  at  any  joint. 

For  extra  heavy  work,  a  special  stem  22 
in.  long  is  furnished,  and  for  close  work  a 
5J-in.  stem  may  be  had  in  addition  to  the 
regular  size.  The  regular  stem  has  seven 
tips,  the  largest  four  being  of  copper 
which  will  stand  up  against  the  intense 
heat  radiated  from  the  work  better  than 
any  other  metal.  The  smaller  tips  are  of 
a  special  alloy.  A  similar  torch  is  also 
made  for  very  light  work  which  weighs 
only  3  oz.  complete. 

In  the  detailed  view  given  of  the  torch, 
A  is  the  hose  nipple  through  which  the 
oxygen  passes.  At  B  is  a  set  of  40 
strainer  cloths  for  the  oxygen  filter 

chamber;  C  is  the  oxygen  needle  valve;  D  is  the 
acetylene  hose  nipple;  E  is  the  acetylene  needle  valve; 
F  is  the  acetylene  filter-chamber  cartridge;  G  is  the 
stem.  The  seven  tips  are  indicated  from  \E.  to  IH, 
and  their  openings  can  be  determined  from  Table  X. 

Thickness Acetylene Oxygen Tip 
of  Metal Pressure Pressure 

No. Inches Lbs. Lbs. 

00 /Very\ 
\  Light] 

1 1 
c 1 2 
1 ^-M 1 2 
2 %-h 2 4 
3 

■h-y^ 
3 6 

4 
y%-% 

4 8 
5 

H-'A 
5 10 

6 
'A-H 

6 12 
7 A-Vi 6 14 
8 

Vr-H 
6 16 

9 H-V4 6 18 
10 %-Vp 6 

20 11 

f  Extra"! 
\  Heavy  J 

8 22 
12 8 

24 

FIG.  117.     THE  IMPERIAL  TYPE  B  WELDING  TORCH 

This  table  is  especially  valuable  in  that  the  nozzle  open- 
ings are  shown  in  regular  twist-drill  sizes,  furnishing 

an  easy  method  of  comparison.  The  two  tips  given  at 
the  bottom  of  the  table  are  extras,  used  for  heavy  work. 
The  figures  quoted  in  the  table  are  based  on  straight 

FIG.  118.     THE  OXWELD  LOW-PRESSURE  WELDING  TORCH 
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DETAILS  OF  THE  OXWELD  WELDING  TORCH 

work  on  steel  plate,  beveled  when  over  J  in.  in  thickness 
and  welded  without  preheating. 

A  welding  torch  made  by  the  General  Welding  and 

Equipment  Co.,  Boston,  Mass.,  is  shown  in  Fig.  115. 
Each  torch  is  furnished  with  nine  tips,  affording  a 

range  equal  to  all  ordinary  welding  jobs.  In  addition, 

stems  of  different  lengths  may  be  had.  In  the  illustra- 
tion, A  is  the  body  of  the  torch;  B  is  the  mixing 

chamber ;  C  is  a  short  stem,  the  use  of  which  makes  the 

TABLE  X. APPROXIMATE  WELDING  RESULTS   WITH 
TYPE  H,  PREST-O-LITE  TORCH 

Tip 

.No. 

Tip 

Drill 
Git  coniumpdon 
Cu.  Fl.  per  hour Thickneit  oi 

Melal 

Blowpipe  pfctturet 
Lbt.  per  iq.in. LineiHeel welded 

per  hour 
Osvtcn Acetylene Oxyicn Acetylene 

IH 69 3  to  4 3to4 ,'j  to  A  in. 
2  to  3 2  to  3 30  to  35 

2H 60 6  to  Si 6  to  8 
I'fl  to  .^i  in. 

2  to  3 2  to  3 24  to  32 

3H 
55 

10  to  12i 10  to  12 \  to  $i  in 

3  to  
4* 

3to4 12  to  16 

4H 
52 

.  12  to  21 12  to  20 

A  to  ,'.  in. 
4  to  6 

4  to  5 
9  to  12 

6  to  8 5H 49 18  to  28 18  to  26 

J  to  ,',  in 
5  to  7 5  to  6 

6H 
44 24  to  40 24  to  38 

3  to  ̂ 's  '"• 

8  to  11 8  to  9 
4!  to  6 

7H as 35  to  54 35  to  50 \  in.  and  up 10  to  15 
10  to  14 2  to  3 •7J 

35 35  to  54 35  to  50 \  in.  and  up 9  to  13 9  to  12 Not  uied 
oa  plates •8J 

31 40  to  60 40  to  55 \  in.  and  up 9  to  14 9  to  13 Not  uied 

on  platet 

entire  torch  16  in.  long;  Z)  is  a  medium  stem,  making 
the  torch  22  in.  long;  E  is  a  long  stem,  making  the 
total  length  of  the  torch  30  in. 

Details  of  this  torch  are  shown  in  Fig.  116.  Here 
the  acetylene  inlet  is  shown  at  A  and  the  oxygen  inlet 
at  B.     The  body  of  the  torch  is  indicated  by  C,  and 

B  is  the  mixing  chamber ;  E  is  the  stem, 
and  F  various  shapes  of  tips. 

Another  long-stemmed  torch  is  shown 
in  Fig.  117.  This  is  made  by  the  Im- 

perial Brass  Manufacturing  Co.,  Chl- 
Chamber  cago,  and  differs  but  little  from  the  one 

just  shown.  The  gas  valves,  however, 
are  placed  at  the  forward  end  of  the 
body.  Like  most  of  the  other  torches, 

these  may  be  used  not  only  for  oxy- 
acetylene,  but  also  for  oxy-hydrogen 

welding  work,  special  tips  and  regulators  being  made 
for  the  purpose.  For  oxy-acetylene,  the  gas  pressures  are 
approximately  the  same  as  for  other  makes  of  torches. 
For  oxy-hydrogen,  the  pressures  used  for  various 
thicknesses  of  metal  and  different  tips  are  given  in 
Table  XI.  However,  neither  the  size  of  the  nozzle 
holes  nor  the  amount  of  gas  used  per  hour  are  given. 
This  firm  also  makes  a  three-way  torch  which  in 
outward    appearance    does    not    differ    from    the    one 

FIG.    121.      THE  OXWELD  WELDING  TORCH   MODEL  G 

shown.  It  is  intended  to  use  a  combination  of  acetylene, 
oxygen  and  hydrogen.  The  method  used  is  to  couple 
the  acetylene  and  hydrogen  hose  by  means  of  a  Y  mixing 
valve  from  which  the  two  gases  are  conducted  by  a 
single  hose  to  the  torch,  the  oxygen  hose  being  coupled 
in  the  usual  way.  This  concern  does  not  recommend  the 
welding  of  steel  above  1  in.,  or  cast  iron  above  I  in. 
in  thickness  with  oxy-hydrogen.  For  light  sheet  steel, 
and  especially  aluminum,  oxy-hydrogen  has  some  ad- 

vantages, provided  the  hydrogen  can  be  obtained  at 
reasonable  rates.  The  combination  of  oxygen-acetylene- 
hydrogen,  however,  has  a  claimed  temperature  of  about 
5000  deg.  F.,  which  is  about  half-way  between  that  of 
oxy-hydrogen  and  oxy-acetylene.  It  is  also  claimed  that 
this  flame  possesses  all  the  advantages  of  both  the 
double  combinations.  The  same  tips  are  used  as  for 
oxy-acetylene,  and  only  a  small  percentage  of  acetylene 
is  needed  to  give  a  cone-shaped  flame  of  far  greater 

TABLE 
XI. 

PRESSURES  OF  GAS  USEl 3  IN  IMPERIAL 

OXY- 

HYDROGEN  WELDING  TORCHES 

ding  Tip 

No. 

Thickness  of  Metal 
to  be  Welded,  In. 

—  Pressures 

Oxygen 

.Lb.    . 

Hydrogen IH 
m 
3H 
4H 
5H 

1  /64  to  1  /32 

1/32  to  1/16 
1/16  to  1/4 
1/4    to  1/2 
1/2    in.  ..nd  up 

10 

12 

15 
20 
25 

10 
12 
15 
20 

25 

FIG.  120.     A  SET  OP  OXWELD  WELDING  TIPS 

visibility  than  that  of  the  oxy-hydrogen  flame.  The  low 
visibility  and  long  flame  of  the  oxy-hydrogen  flame  are 
always  a  handicap  in  welding  to  any  operator  used  to 

employing  the  oxy-acetylene  torch.  The  approximate 

pressures  employed  when  using  the  Imperial  three-way 
outfit  are  shown  in  Table  XII. 

It  should  always  be  borne  in  mind,  when  consulting 
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FIG.   122.     THE  OXWEr,n  SHEET-IIETAL  WELDING  TORCH 

a  table  where  only  pressures  are  given,  that  these 
pressures  do  not  signify  the  amount  of  gas  used,  and 
that  such  pressures  apply  only  to  the  particular  make 
of  torch  mentioned.  It  might  be  possible  for  two 

different  torches  to  use  gases  at  exactly  the  same  pres- 
sures as  far  as  the  gages  indicated,  and  yet  have  one 

of  these  torches  use  several  times  the  amount  of  gases 

used  by  the  other.     In  order  to  make  it  possible  for 

TABLE  XII.    PRESSURES  OF  GAS  U.SED  IN  IMPERIAL  THREE-WAY 
WELDING  TORCHES 

OXYGEN,  ACETYLENE  AND  HYDROGEN 

Oxygen. 
Welding  Tip. Thickness  of  Metal, 

No to  be  Welded,  In. 
IT A 
2T A 
3T ii 
4T 
5T 
6T 
7T 

8T   • 9T 

lOT 1  in and  over 

Oxygen. 3 
5 
6 
7 
8 
9 

10 
12 

14 
18 

'  Pres-sures,  Lb. 
Acetylene. 

2 
3 
4 
5 
6 
7 

10 

12 
14 
IS 

Hydrogen 
2 
3 
4 
5 
6 
7 

10 
12 
14 
15 

a  user  to  estimate  the  amount  of  either  oxygen  or 

acetylene  his  outfit  is  consuming,  three  methods  of 
estimating  are  given  here..  These  methods  are  taken 
from  the  Prest-0-Lite  instruction  book.  Other  methods 

have  previously  been  given  in  the  descriptions  of  the 

different  gases  and  their  production.  The  Prest-0-Lite 
methods  are: 

Method  1.  —  Weigh  your  acetylene  cylinders  before 
starting  work.  Weigh  again  after  the  job  is  completed. 
Note  the  diffeience  in  weight  in  ounces,  and  multiply  by 
0.9;  result  equals  the  cu.ft.  of  acetylene  used.  When  using 
Prest-0-Lite  torches  multiply  the  acetylene  used  in  cu.ft. 
by  1.1 ;  the  result  equals  the  cu.ft.  of  oxygen  used. 

Method  2.  —  Take  readings  of  oxygen  cylinder  pressure 
gage  in  atmospheres  before  and  after. 

For  100-cu.ft.  cylinders  the  difference  of  readings  in 
atmospheres  multiplied  by  0.83  equals  the  oxygen  consump- 

tion in  cu.ft. 

For  200-cu.ft.  cylinders  the  difference  in  readings  in 
atmospheres  multiplied  by  1.67  equals  the  consumption  of 
oxygen  in  cu.ft. 

For  250-cu.ft.  cylinders  the  difference  in  readings  in 
atmospheres  multiplied  by  2.08  equals  the  consumption  of 
oxygen  in  cu.ft. 

When  using  Prest-0-Lite  torches,  multiply  the  oxygen 
used  in  cu.ft.  by  0.91 ;  the  result  equals  the  acetylene  con- 

sumption in  cu.ft. 
Method  3.  —  Measure  drill  size  of  orifice  in  torch  tip, 

using  standard  drills  for  measuring. 
Area  of  orifice  in  sq.in.  multiplied  by  83  equals  the  acety- 

lene consumption  in  cu.ft.  per  minute. 
Area  of  orifice  in  sq.in.  multiplied  by  91  equals  the  oxygen 

consumption  in  cu.ft.  per  minute. 
Note  the  minutes  the  torch  is  in  use  and  use  the  above 

figures  to  estimate  gas  consumption. 
Remember,  the  acetylene  consumption  cannot  be  accu- 

rately estimated  from  the  pressure  gage  readings. 

TABLE  XIII. AREAS  OF  DRILLS  FROM  I  TO  80  SIZE  IN  SQ.IN.  AND 
SQ.MM.  MANUFACTURERS  STANDARD 

No. 

2 
3 
4 
5 

6 
7 
8 
9 

10 

II 
12 
13 
14 
13 

16 
17 
18 

19 

20 

21 
22 
23 
24 
25 

26 
27 

28 

29 
30 

31 
32 

33 
34 
35 

36 
37 
38 
39 
40 

Size  of 
Drill  in  In. 
0.2280 
0.2210 
0.2130 
0.2090 
0.2055 

0.2040 

0.2010 
0.1990 
0.1960 
0.1935 

0.1910 
0.1890 
0  1850 
0.1820 
0  1800 

0.1770 

0  1730 
0.  1695 
0.  1660 
0.1610 

0.1590 

0. 1570 
0. 1540 
0.1520 
0. 1495 

0.1470 0.1440 

0.1405 0.1360 
0  1285 

0.1200 
0.1160 

0.1130 
0  IIIO 
0.1 100 

0.1065 
0.1040 
0.1015 
0.0995 
0.0980 

Area 

in  Sq.in. 

0.04083 0.03836 

0.03563 
0.03431 
0.03316 

0.03269 
0  03173 
0.03110 
0.03017 
0.02940 

0.02865 
0.02806 
0.02688 
0  02602 
0.02545 

0.02461 
0.02351 
0.02256 

0.02164 0.02036 

0.01986 
0.01936 

0.01863 
0.01815 
0.01755 

0.01697 
0.01629 

0.01550 

0.01453 
0.01296 

0.01131 
0  01057 
0.01003 
0.009677 
0.009503 

0.008908 
0.008495 
0.008092 
0.007775 

0.007543 

Area 

inSq.Mm. 

26.35 24.77 
22.99 
22.14 
21.39 

21.09 20.47 20.06 

19.46 

18.97 
18.48 
18.10 
17.34 
16.79 16.42 

15.88 

15.17 14.56 
13.96 

13.14 

12.81 
12.49 
12.02 
11.71 11.32 

10.95 
10.51 

10.00 
9.374 

8  361 

7.297 6.819 
6.471 
6.243 
6.131 

5.747 

5.481 
5.221 5.016 
4.866 

Size  of 
No.  Drill  in  In. 

0.0960 
0.0935 

0.0890 0.0860 
0.0820 

41 
42 

43 

44 
45 

46 
47 

48 

49 

50 

51 

52 
53 

54 

55 

56 

57 
58 
59 
60 

61 
62 

63 
64 

65 

66 

67 
68 

69 
70 

0.0810 
0.0785 

0.0760 0.0730 
0  0700 
0.0670 

0.0635 

0  U595 

0.0550 
0.0520 

0.0465 
0  0430 
0  0420 
0  0410 
0.0400 

0  0390 
0.0380 
0  0370 
0.0360 
0.0350 

0.0330 
0  0320 
0.0310 
0.0292 
0.0280 

71  0.0260 
72  0.0250 
73  0  0240 
74  0.0225 
75  0.0210 

76 
77 

78 

79 

80 

0.0200 0  0180 
0.0160 
0  0145 
0.0135 

Area 

in  Sq.in. 
0.007238 
0.006860 
0  006221 
0  005809 

0.005281 
0.005153 

0  004831 
0  004536 

0  004185 
0.003848 

0  003526 
0  003167 

0  002781 
0  002376 

0.002124 

0  001693 
0  001452 

0  001385 
0  001320 

0  001257 

0  001195 
0  001134 

0  001075 
0.001018 0  000962 

0  000855 
0  000804 
0  000754 
0  000669 

0.000615 

0  000531 

0.000491 0  000452 
0  000398 

0.000346 

0.000314 

0.000254 
0.000201 0.000164 

0.000143 

Area 
in  Sq.Mm. 

4  670 
4.426 
4.014 3.748 

3  406 

325 

117 

926 
700 
483 

2.275 

2  043 1.795 
1.533 I  370 

1.092 
0  9368 
0.8930 
0  8510 

0  8118 

0.7710 0.7316 

0  6936 0.6568 

0  6207 

0.5516 
0  5187 
0.4865 

0  4316 
0  3968 

0.3426 

0.3168 
0.2916 0.2565 0.2232 

0.2026 

0.1639 0.1297 0.1058 

0.09226 

FIG.  123.      THE  OXWELD  WATER-COOLED  SINGLE-JET 
WELDIKG  TORCH,  TYPE  W-8 

In  order  to  simplify  the  calculations  in  Method  3, 
the  areas  of  the  various  orifices  made  with  numbered 

drills  are  given  in  Table  XIII.  This  table  was  calculated 
by  K.  H.  Condit,  associate  editor  of  the  American 
Machinist,  for  both  square  inches  and  for  millimeters. 

The  Oxweld  Low-Pressuke  Torch 

The  Oxweld  low-pressure  torch  is  of  the  true  injector 
type.  One  of  this  make  of  torch  is  shown  in  Fig.  118 
and  in  detail  in  Fig.  119.  In  this  torch  the  acetylene 
is  drawn  into  the  combining  tube  by  the  injector  action 

of  the  high-pressure  oxygen  jet,  in  the  proper  quantity 
to  form  what  is  known  as  a  neutral  flame;  that  is,  one 

not  having  an  excess  of  oxygen  or  acetylene.  A  torch 

of  this  type  may  be  used  with  either  a  low-  or  positive- 
pressure  acetylene  system,  although  primarily  designed 
for  low-pressure  acetylene,  which  means  at  a  pressure 
of  1  lb.  or  less.  Ten  hard-drawn  copper  tips,  shown 
in  Fig.  120,  are  regularly  supplied  for  this  torch,  and 
bodies  may  be  had  to  hold  the  tips  at  67*  or  90  deg., 
although  the  regular  angle  is  45  deg.  The  tips  shown 
are  numbered  2,  3,  4,  5,  6,  7,  8,  10,  12  and  15  and  are 
intended  for  use  on  metal  -^,  i^,  ̂ ,  i,  ttt'  ̂ <  ̂ >  ̂ '  § 
and  \  in.  thick  and  up,  respectively. 

A  very  light  torch,  weighing  9  oz.   and  known   as 
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FIG.   124. THE   OXWELD  WATER-COOLED   MULTIPLE-JET 

WELDING  TORCH,  TYPE  W-5 

model  G,  is  shown  in  Fig.  121.  This  is  intended  for 
very  light  sheet  metal,  instruments,  jewelry  and  the 
hke.  In  order  to  secure  a  torch  of  minimum  weight, 
the  oxygen  and  acetylene  regulating  valves  have  been 
removed  from  the  body  of  the  torch  and  incorporated 

pistol  magazines,  or  any  light  sheet-metal  work  that 
can  be  fed  mechanically.  Fig.  124  is  known  as  type 
W-5,  and  is  a  multiple-jet  torch  suitable  fOr  welding 
metal  up  to  jp.j  in.  thick,  and  is  designed  for  continuous 
operations  on  tube  stock  or  other  mechanically  handled 
work. 

In  Table  XIV,  which  is  taken  from  the  Oxweld  hand- 
book, the  various  thicknesses  of  metal,  the  oxygen 

pressure,  hourly  gas  consumption,  consumption  per  foot 
and  amount  of  wire  used,  are  shown.  In  this  table 

the  acetylene  is  used  at  1-lb.  pressure. 
The  torch  shown  in  Fig.  125  and  in  detail  in  Fig. 

126  is  made  by  the  Messer  Manufacturing  Co.,  Phila- 
delphia, Penn.  It  works  on  the  injector  principle  and 

may  be  used  with  either  low-  or  positive-pressure 
acetylene  systems.     This  make  is  notable  on  account  of 

TABLE  XIV.     APPROXIMATE   DATA   FOR   USE  WITH    OXViTELD   WELDING   TORCHES 

Per  Hour Per  Linear  Foot 
Thioknees 

of 
Metal 
In 

Size Oxygen 

of Weld. 
Head 

Pressure 
Lb./8q. 

In. 

Speed 
Gas  Consumption Gas  Consumption Oxweld 

Best 

Shop 

Iron 

Condition Practice Oxygen Acetylene Oxygen Acetylene Wire 
Lin.  Ft. 

Ljn.  Ft. 
Cu.  Ft. 

Cu.Ft. 
Cu.  Ft. Cu.  Ft. Cu.  Ft. 

A  No.  28 
A  No.  22 
A  No.  16 
A  No.  13 
ya  No.  11 

Model  G 5 30 

26 

3.5 
3.3 0.14 0.13 

2 9 26 

22 

4.5 4.2 
0.20 

0.19 
0.005 

3 10 21 

17 

6.6 6.2 

0.39 0.37 0.01 
4 

11 
17 

14 

8.7 8.3 0.62 0.59 0.02 

5 12 14 

IIH 

10.8 10.2 0.94 0.89 
0.04 

6 
14 

11 9 15.0 
14.2 

1.67 1.58 
0.06 

7 
16 

9 7 19.2 18.3 2.74 
2.62 0.15 

8 19 

l^ 
4J^. 27.6 26.3 6.13 5.85 

0.3 

10 
21 

3^ 

36.0 34.3 
12.0 11.4 0.6 

^ 

12 
25 

2»4 
1^ 

52.8 50.4 35.2 33.6 

1.4 1 
15 

30 

2- 

1 69.7 66.3 

69.7 

66.3 
2.4 

in  a  separate  valve  block  which  may  be  fastened  in  any 
convenient  position  near  the  operator. 

Another  very  light  torch  is  shown  in  Fig.  122.  This 
is  suitable  for  metals  up  to  J  in.  thick.  In  addition 
to  the  usual  practice  of  placing  needle  valves  in  the 
rear  body,  there  is  also  incorporated  in  the  torch  head 
a  needle  valve  which  gives  minute  control  of  the  flame 
with  each  size  of  tip.  Three  sizes  of  interchangeable 
copper  tips  are  supplied.  It  is  10  in.  long  and  weighs 
10  oz. 

The  Oxweld  water-cooled  machine  torches  are  shown 
in  Figs.  123  and  124.  Fig.  123  is  a  single-jet,  known 
as  type  W-8,  and  is  adapted  to  work  on  cartridge  cases. 

.^^""^ 

the  single  valve  in  the  torch  itself,  and  the  tips, 
which  are  bent,  may  be  set  at  any  angle  radial 
with  the  torch  body.  The  various  sizes,  tips  and  gen- 

eral range  is  practically  the  same  as  for  the  torches 
previously  described. 

Description  of  the  Oxy-Thermalene 
Welding  Torch 

An  oxy-thermalene  welding  torch,  .and  a  set  of  tips, 
is  shown  in  Fig.  127.  Details  of  the  head  are  shown 
in  Fig.  128.  One  of  the::,e  torches  is  about  17  in.  long 
and  weighs  24  oz.  Referring  to  the  detailed  cut,  the 
oxygen  enters  at  A  and  the  thermalene  at  B.  The 
oxygen  nozzle  is  at  C.  Screens  are  placed  at  D.  One 
of  the  troubles  with  some  torches  is  the  fact  that 
frequently  a  flashback  will  occur,  reaching  the  oxygen 
nozzle  in  the  gas  chamber.  Here  a  flame  would  be 
formed  which  would  burn  out  the  entire  copper  tip.    In 

TABLE  XV.      .\MOUNT   OF   OXYGEN   AND   THERMALENE 
USED  FOR  WELDING 

FIG.    125.      THE   MESSER   WELDING   TORCH    AND   TIPS 

Thick-  Consump-  Constimption 
nesa  of  tion  of  of  Oxygen 

Metal  Thermalene,  with  Therma- 
Tip  No.              in  Inches  Ft.  lene,  Ft. 

1          .........         fttoA  2.15  2.55 
2         ..         AtoA  3.32  3.99 
i      '::.'.'.'.....        fttoi  5.51  6.52 
%            ........         i  toA  8.29  10.11 
5  AtoS  11.78  14.21 
6  ...         fttoA  16,48  20.10 
7   ■     "    ...         AtoV  21.40  27.51 
8                .         I  to  I  25:00  35.01 
Q                      }  tol  33.60  54.21 
to                 I  toli  48.05  75.30 
iV                  litoll  70.35  101.62 

12";'.;;'..'...    ilto2  91.1a  159.20 

Oxygen Pressure, 

with  Therma- 
lene, Lb. 

1.0 
2ito3 

3   to3i 

3ito4i 5  to  si 6ito7i 

10  toll 11  to  12 15 

20  to  22 

25  to  28 
25  to  30 
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the  torch  shown  it  is  claimed  this  does  not  occur.  It 
will  be  seen  that  the  gas  chamber  is  comparatively  large, 
while  the  orifice  leading  from  the  gas  chamber  to  the 
mixing  chamber  is  restricted  and  elongated.  This 
orifice  is  enlarged  abruptly  to  the  mixing  chamber  in 
the  nozzle,  so  as  to  form  sharp  corners  at  E.  The 
mixing  chamber  gradually  contracts  to  the  outer  open- 

ing in  the  nozzle.  As  a  result,  if  a  flashback  should 
occur,  it  will  cause  a  whirl  or  eddy  at  the  shoulder  E, 
which  in  itself  will  prevent  the  flame  from  running 
back  through  the  restricted  channel.  Moreover,  such 
propagation  of  the  flame  into  the  mixing  chamber  will 
cause  the  gas  in  the  chamber  to  be  pressed  back  by 
the  increased  expansion  and  pressure,  so  that  there  will 

a 

3000030 

^B 

FIG.  126.     DETAILS  OF  THE  MESSER  WELDING  TORCH 

be  only  burnt  gas  in  the  restricted  channel  and  around 
the  oxygen  tip.  The  result  is  that  the  flame  will  die 
out  in  the  restricted  channel  between  the  gas  and  mixing 
chambers,  so  that  a  cutting  flame  is  never  formed  at 
the  oxygen  nozzle.    It  is  necessary,  however,  that  these 

FIG.   127.     A  THERMALENE  WELDING  TORCH  AND  TIPS 

parts   should    be   properly   proportioned   to   obtain   the 
desired  results. 

For  various  welding  purposes,  12  sizes  of  tips  are 
made  to  be  screwed  into  the  torch  bodies.  These  tips 
run  from  2  to  4  in.  in  length,  and  the  outlets  vary 
from  the  size  of  a  No.  80  to  No.  33  drill.     All  have 

FIG.    128.      DETAILS   OF  THE   THERMALENE  WELDING 
TORCH  HEAD 

^%-in.   wrench-holds   on    them    for   screwing   into   the 
torch  bodies. 

Table  XV  will  furnish  a  good  idea  of  the  amount  of 
thermalene  and  oxygen  used  per  hour  for  different 
thicknesses  of  metal,  the  torch  being  fitted  with  the 
proper  nozzle  in  each  case. 

Harry  Tells  His  Uncle  a  Few  Things 
My  dear  Uncle: 

It  has  been  some  little  time  since  I  had  the  oppor- 
tunity to  write  you,  and  during  that  time  much  has 

happened.  A  few  months  ago  everything  was  at  the 
height  of  a  feverish  activity.  Shops  everjrwhere  were 
running,  days,  nights  and  Sundays  in  frantic  endeavor 

to  furnish  something — anything — to  "swat  the  Hun." 
Machinists  and  toolmakers,  the  fellows  with  whom  you 
and  I  are  most  intimately  acquainted,  were  very  im- 

portant individuals  indeed  and  some  of  them  were 
exasperatingly  conscious  of  their  importance. 

We  had  our  troubles,  of  course;  everybody  has  trouble, 
   but  ours  were  of  a  minor  nature.     Our 

toolmakers  were  mostly  sensible  fellows 
with  families  to  keep  their  heads  level, 

■  ^^^^KKKJflOO      who  did  not  really  believe  that  the  war 
would  last  forever,  and  that  a  good  job 
before    the    war    stood    a    pretty    good 
chance  of  being  a  good  job  after  the  war, 
while  some  of  the  in-between  jobs  with 
their  glittering  financial  accompaniment 

might  prove  to  be  will-o-the-wisps,  exciting  while  the 
chase  lasted,  but  with  a  bitter  taste  of  the  Dead  Sea 
fruit  for  an  aftermath. 
Over  at  the  Big  Shop  across  the  canal  the  trouble 

was  acute.  This  shop  is  owned  by  a  New  York  syndicate 
to  which  a  dividend  is  no  object  so  long  as  the  stock 
market  is  active,  and  it  has  for  some  years  been  an 
exponent  of  system  to  the  nth  power.  Its  regular  prod- 

uct is  far  from  being  munitions  of  war,  and  thus  when 
it  joined  the  procession  of  producers  of  war  material 
it  began  at  once  to  suffer  from  general  debility  of 
the  system. 

Cornered  the  Market  in  Toolmakers  and 
Machinists 

Operating  at  first  on  the  "cost  plus"  basis  it  im- 
mediately cornered  the  market  in  toolmakers  and  ma- 
chinists. One  of  our  kids,  not  an  apprentice,  whose 

principal  job  was  sweeping  the  floor  and  running  a  drill- 
ing machine  on  jigged  work,  went  over  and  hired  out 

as  a  first-class  toolmaker  at  $4.50  per  day  of  eight 
hours.  This  was  quite  early  in  the  war;  he  probably 
got  $9.00  or  so  later. 

He  first  went  up  against  the  employment  manager — 
or  manageress,  I  forget  which  it  was  at  the  time — ^who 

gave  him  the  once  over,  sized  up  his  "noble  brow," 
his  "eagle  eye"  and  his  "aggressive  chin,"  noted  that 
these  compared  favorably  with  the  large-." ized  chart 
hanging  on  the  wall,  and  then  passed  him  along  to  a 
youthful  assistant  who  gave  him  a  form  to  fill  out. 

On  this  form  Tommy  deposed  that  he  was  20  years  of 
age;  male;  white;  bom  in  U.  S.  A.;  unmarried;  had 
no  children;  was  several  feet  and  some  inches  high;  and 
weighed  119  lb.  in  his  stocking  feet.  Much  of  this  was 
true.  He  further  declared  that  he  did  not  drink;  did 
not  use  tobacco;  smoked  cigarettes  occasionally  (I  have 
always  suspected  that  his  cigarettes  were  made  of  old 
rope) ;  was  strictly  honest;  and  that  his  habits  and 
deportment  were  excellent.  Some  of  this  was  true.  He 
might  have  added  that  he  had  never  been  in  jail,  though 
I  do  not  recall  that  that  question  was  asked — on  the 
blank. 

Passing  to  the  second  entrenchment.  Tommy  was 
given  a  blank  on  which  he  stated  that  he  was  an  expert 
toolmaker,  had  served  a   regular  apprenticeship  with 
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the  Gatchet  Machine  Co.  and  had  worked  for  two  years 
in  the  capacity  of  toolmaker  with  the  Hookemsnivy 
Manufacturing  Co.  Also  that  he  was  perfectly  familiar 
with  the  use  of  a  micrometer,  a  dial  indicator,  and  a 
sine  bar,  and  that  he  had  a  kit  of  tools.  None  of  this 
was  true. 

He  further  averred  that  he  wanted  $5.00  per  day, 
which  statement  was  unimpeachable,  though  quite  con- 
servative. 

At  this  stage  the  prosecution  rested.  Tommy  also 
rested — for  two  hours — at  the  expiration  of  which 
period  he  was  notified  by  an  important-appearing 
youth  to  come  in  for  examination  at  10  o'clock  on  the 
following  morning. 

At  the  appointed  time  Tommy  presented  himself  be- 
fore the  "examining  board."  He  had  spent  some  time 

the  previous  evening  "boning"  for  the  examination  with 
the  help  of  a  friend  who  had  been  through  the  mill, 
and  he  could  read  a  micrometer  as  readily  as  the  boy 

at  the  head  of  the  Primer  Class  reads  "See  The  Cow 
Jump."  Indeed,  I  think  he  could  read  it  better  than 
his  examiner,  for  when  he  was  handed  a  plug  gage 

plainly  marked  ^  in.  he  promptly  read  it  "point  six 
two  five,"  which,  I'll  bet  a  cookie,  wasn't  right  if  the 
tenths  were  to  be  considered. 

Tommy  Demonstrates  the  Sine  Bar 

The  youth  in  charge  of  the  sine  bar  gave  Tommy 
a  few  practical  examples  in  the  use  of  this  tool  and 
required  him  to  demonstrate  it,  which  he  did,  although 
his  mathematics  were  not  beyond  criticism.  After  a 
few  more  unimportant  questions,  that  could  have  been 
answered  by  any  ordinarily  intelligent  boy  after  a 

couple  of  hours'  study  under  a  competent  instructor. 
Tommy  was  on ;  his  poor  showing  in  trig  had  cost  him 
50c.  per  day,  but  he  was  a  full-fledged  certificated  tool- 
maker  without  having  had  a  single  day's  experience, 
and  knowing  practically  nothing  of  the  business. 

This  would  have  been  a  joke  if  it  were  an  isolated 
case  and  his  employer  had  to  pay  him,  but  unfortunately 
there  were  many  thousands  of  him  and  the  paymaster 
was  the   American   people. 
Now  that  the  tide  has  turned  the  other  way  the 

market  is  flooded  with  young  Tommies  who  are  not 
toolmakers,  m.ay  never  be  toolmakers — because  before 
they  can  become  such  they  must  accomplish  the  prac- 

tically impossible  feat  of  unlearning  many  things  they 
know,  that  are  not  so — yet  they  have  been  called,  and 
are  calling  themselves,  toolmakers;  have  worked  for 

toolmakers'  wages,  and  have  never  learned  that  they 
are  not  toolmakers.  These  young  men  are  not  going 
back  to  the  level  of  unskilled  labor  without  a  struggle  and 
there  seems  to  be  a  disposition  in  some  quarters  to 
accept  them  as  they  are  and  build  new  machinery  to  fit 
them. 

So  long  as  the  supply  exceeds  the  demand,  the  natural 
law  of  selection  will  prevail  and  the  general  trend  will 
be  toward  a  level  of  greater  skill,  knowledge  and  effi- 

ciency. When,  on  the  other  hand,  the  demand  is  greater 
than  the  supply,  the  tendency  is  toward  degeneration 
unless  it  be  combated  by  efficient  and  well-thought-out 
methods. 

Though  it  now  appears  as  if  the  supply  was  going 
to  exceed  the  demand,  it  is  a  very  wise  or  a  very 
ignorant  man  who  will  predicate  what  the  condition  will 
be  a  year  hence.  For  this  reason  some  measures  should 
be  adopted  first  to  determine  to  what  avocation  each 

of  our  young  men — and  possibly  our  young  women — is 

best  adapted,  and  second  to  devise  some  means  by  which 
each  individual  may  be  best  fitted  to  assume  the  duties 
of  that  avocation. 

Years  ago  the  principal  determining  factor  was 
heredity.  A  boy  wanted,  and  was  expected,  to  follow 
in  his  father's  footsteps.  This  was  a  sort  of  natural 
progress  along  the  line  of  least  resistance  that  produced 
results  not  wholly  undesirable.  We  had  (and  have  now) 
machinists,  than  whom  there  are  none  better  in  the 
world,  whose  fathers,  and  whose  fathers'  fathers  were m.achinists  before  them. 

Keeping  the  Trade  in  the  Family 

This  tendency  to  "keep  the  trade  in  the  family"  may 
or  may  not  have  developed  ?  natural  genius,  but  it  can- 

not be  denied  that  the  training  of  a  boy  whose  father 
and  grandfather  were  machinists  was  much  more  in- 

tensive and  began  at  a  much  earlier  age  than  that, 
for  instance,  of  a  boy  whose  father  was  a  minister,  and 
who  never  saw  the  inside  of  a  shop  until  he  was  15 
years  or  so  of  age. 

There  were  disadvantages  also.  We  still  have  with 
us  men  who  know  things  that  are  not  so,  just  because 
"father  said  so,"  and  who  are  conservative  to  the  point of  suspicion  when  anything  new  is  discovered  in  their 
field,  but  even  at  the  risk  of  being  classed  with  the 
mossbacks  and  hardshells  I  hold  to  the  opinion  that  this 
system  brought  forth  better  workmen  than  the  present- 
day  method  of  choosing  a  trade  solely  because  it  pays the  best  wages. 

We  cannot  go  back  to  the  old  way,  even  if  that 
were  to  be  desired,  in  less  than  three  generations,  and 
to  continue  in  the  present  way  is  to  gradually  increase 
the  troubles  of  the  poor  foreman  who  "can't  get  the 
kind  of  help  he  used  to."  Nature  will  provide  a  way, 
but  it  will  very  likely  not  be  the  best  way,  so  it  seems 
to  be  up  to  us  to  provide  a  means  of  assorting  and 
educating  the  rising  generation,  as  well  as  re-educating 
a  portion  of  that  already  risen. 

Harry,  Sr. 

How  Would  You  Prevent  This  Grinding 
Trouble? 

By  J.   H.   HOLLINGER 

With  reference  to  the  above  inquiry  by  John  Vernon 
published  on  page  705  of  American  Machinist,  if  Mr. 
Vernon  had  given  a  little  more  information  as  to  how 
he  ground  the  piece  it  would  have  served  as  a  guide 
to  others  in  solving  his  problem. 

Assuming  that  the  work  is  to  be  done  on  a  regular 
surface-grinding  machine,  the  piece  should  be  placed 
on  true  parallels  (to  provide  clearance  for  the  bracket 
depending  from  its  under  side),  and  sounded  to  find 
out  if  it  bears  solidly.  It  should  be  underlaid  with 
paper  at  all  points  not  in  contact  with  the  supporting 
surface  so  that  there  will  be  no  distortion  or  springing 

either  from  wheel  pressure  in  grinding  or  from  pres- 
sure in  whatever  manner  applied  for  holding  the  work 

in  place. 
The  work  may  be  held  in  the  ordinary  form  of  ma- 

chine vise  by  means  of  suitable  fingers  or,  by  using 
special  parallels,  may  be  held  on  a  magnetic  chuck.  A 
wheel  of  medium  grain  and  rather  soft  texture  should 
be  used  for  the  grinding  operation,  and  its  surface 
should  be  kept  sharp  to  avoid  the  generation  of  undue 
heat  which  is  usually  the  cause  of  warping. 
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Operations  on  the  Liberty  Motor  Cylinders 
IN  VIEW  of  the  f

act  that 
the  machining  of  Lib- 

erty motor  cylinders  in 
great  quantities  is  now  a 
thing  of  the  past,  it  does 
not  seem  advisable  to  go 
into  the  extreme  details  of 
the  manufacturing  methods 

employed.  On  the  other 
hand,  as  there  seems  likely 

.  to  be  an  increase  in  the  use 
of  steel  cylinders,  it  is  felt 
that  the  experience  gained 
should  not  be  lost,  but 
should  be  recorded  in  suf- 

ficient detail  to  enable 

others  to  profit  by  it  as  oc- 
casion may  arise.  With 

this  in  view,  these  articles 

have  been  prepared  in  the 
belief  that  they  may  prove 
beneficial  to  the  industry  as 
a  whole,  and  that  they  con- 

tain many  suggest  ions 
which  can  be  modified  and 
adopted  for  many  other 
uses.  This  will  be  followed 

by  articles  outlining  other 

essential  parts  of  the  mo- 
tor. Beginning  with  a  list 

of  the  operations,  there  fol- 
lows a  brief  description  of 

the  main  operations  and  the  illustrations  of  the  fixtures 
and  machines  used.  This  also  gives  the  speeds,  feeds 
and  time  required  for  each  operation. 

One  of  the  most  important  and  vital  parts  of  the 
Liberty  motor  is  the  steel  cylinders.  The  forging  of 
these  was  perfected  by  the  engineers  of  the  Fore!  Motor 
Co.,  and  all  the  cylinders  used  were  forged  in  their 
plant,  as  has  been  described  in  a  previous  article. 

In  the  following  machine  operations  at  the  Lincoln 

II.  Machining  Operations 
By  H.  a.  CARHART 

Mechanical  Engineer,  Lincoln  Motor  Co.,  Detroit,  Mich. 

The  manufacturing  of  steel  cylinders  in  large 
quantities,  especially  in  view  of  the  extreme 
accuracy  demanded,  involved  new  problems 
which  may  have  a  bearing  on  automobile  build- 

ing of  the  future.  The  illustrations  give  a  good 
general  idea  of  the  methods  employed  in  the 
earlier  operations  and  the  data  as  to  operations 
give  complete  information  as  to  sfieeds,feeds,etc. 

FIG.  1.     CENTERING  THE  CYLINDER  FORGING 

Motor  Co.  performed  be- 
fore welding  the  elbows  and 

water  jacket,  the  average 
production  covering  the 
period  from  Mar.  3,  1918. 
to  Nov.  23,  1918,  was  2.34 
finished  cylinders  per  man 
each  day  of  nine  hours. 
For  the  period  from  Nov. 
18  to  Nov.  23,  the  produc- 

tion was  3.26  perfect  cyl- 
inders per  man  for  a  nine- 

hour  day.  When  the  rough 
forging  went  into  the  shop 
it  weighed  47  lb.  After  the 
machining  was  completed, 
it  weighed  11  lb.,  6  oz. 
From  the  perfect  cylinders 
alone,  this  shop  produced 
3,967.231  lb.  of  chips  and 
turnings;  imperfect  cylin- 

ders not  being  computed. 

Each  man  in  the  first  op- 
eration handled  1000  cylin- 

ders, weighing  47,000  lb.  or 
234  tons  per  man  t^ach  nine 
hours.  The  rough-boring 
operation  removed  9  lb. 
from  each  cylinder  or  4i 
tons  of  borings  per  day. 

The  operation  of  recenter- 
ing  was  performed  by  one 

man.  The  cylinders  at  this  period  weighed  33  lb.  7  oz. 
each  and  were  lifted  on  the  drilling  machine  and  lifted 
off  again.  The  production  was  from  850  to  1000  per 
day,  so  that  this  man  handled  more  than  33  tons  of  steel 
in  nine  hours. 

Centering. — The  centering  was  formerly  "  done by  scribing  the  point  central  with  the  outside  of  the 
dome.  A  large  loss  resulted  because  of  the  dome  not 
being  central  with  the  body,  and  the  bore  would  not 
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clean  up      So  this  was  changed  to  locate  the  center  by 
the  body  of  the  cylinder. 

MACHINING    OPERATIONS    ON    CYLINDER    BARREL. 

Inspecting  the  rough   stock. 

'  Locating  and   countersinking   the   center   in   rough-boring    (one helper ) . 
Turning   6  s'j    in.    diameter   and  T/j    In.   diameter  for  chucking 

surfaces   (one  helper). 
Marking  the  finish  line  on  the  bottom  end  of  the  cylinder. 
Rough-boring  43   in.   diameter. 
Rough-boring  i%  in.  (Acme  turret  lathe  only,  one  helper  to  run 

four  machines). 
Roughing  and  flnisli-boring  the  face  inside  of  the  dome  face 

to  the  finish  line  and  recess. 
Drilling  the  center. 
Re-centering  the  open  end. 
Inspecting.  .  .  ,      ,      , 
Re-centering  the  top  of  the  cylinder,  turning  with  the  bore. 
Rough-drilling  the  portholes  to  2J  in. 
Rough-turning  the  outside  diameter  and  finish-turning  the  bolt 

flange  for  the  roller  rest. 
Rough-straddling  the  flange  and  rough-forming  the  water- 

iacket  flange.  Finish-turning  the  taper  at  the  top  and  the  diam- 
eter above  the  water-jacket  flange,  roughing  a  1-in.  radius  below 

is  put  on  an  8-in.  x  36-in.  Lo-Swing  lathe.  The  dome 
center  is  put  on  head  center  of  lathe  and  two  solid 
driving  fingers  engage  the  portholes.  A  cone  center 
in  the  tailstock  locates  the  open  end.  A  cut  is  taken 
on  the  outside  of  the  dome  6 J,  J  in.  in  diameter  and  a 
cut  TgV  in.  in  diameter  on  the  bolt  flange.  These  points 
are  used  to  locate  future  operations.  The  production 
was  300  pieces  in  nine  hours  for  one  man  and  helper; 
the  cutting  speed  being  50  ft.  per  minute  with  a  feed  of 
0.054  in.  per  revolution.  The  special  tools  used  were 
two  Lo-Swing  tool  blocks,  a  No.  5  Hoover  insert  point 
for  center  and  a  tailstock  center.  The  gages  on  the 
operation  were  snapped  tight. 
Marking  the  Finish  Lines. — The  cylinder  is  placed 

on  a  rolling  fixture  and  adjusted  so  the  top  and  bottom 
of  the  bolt  flange  will  clean  up,  and  that  about  ̂ ^  in- 
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FIG.  2.     ROUGH-BORING  THE  CYLINDERS FIG.   3.      BORING  AND  FACING   THE   DO.ME 

the  taper,  }-in.  radius  on  the  lower  end,  and  finish-turning  5  A  in. and   5    15/64    in. 
Finish-turning  between  ribs  ;  finish-straddling  the  fiange. 
Turning  the  bottom  rib,  forming  the  top  of  the  dome,  and  burr- 

ing the  ribs. 
Finish-turning  between  the  ribs  and  flange,  turning  the  bottom 

radius,  and  recessing  the  water-jacket  rib. 
Inspecting. 
Boring  and  turning  the  portholes. 
Drilling  and  turning  the  spark  plug  holes. 
Rough-facing  the  radius  on   the  face  of  the  cylinder. 
Roughing  the  outline  of  the  bolt  fiange. 
Rough-milling  the  two  parallel  sides. 
Finish-milling   the   two   parallel   sides. 
Profiling  the  dome.    (Girl  price  to  be  same  as  man  price.) 
Profiling  the  outline  of  the  flange. 
Chipping  and  filing  the  dome. 
Washjng. 
Inspecting  finished  stork 

The  fixture  shown  in  Fig.  1  was  used,  and  the  cylin 
der  rolled  so  that  quartering  lines  were  scribed  with  a 
surface  gage.  The  point  was  then  marked  with  a 
prick  punch.  The  center  was  then  countersunk  with 

a  center  drill  on  a  16-in.  Leland-Gifford  drill  press  at  a 
rate  of  about  900  cylinders  in  nine  hours  by  two  men. 

Turning    the   Locating    Surfaces.— The    cylinder 

stock  is  left  on  top  of  dome  with  finish  material  on 
bottom  end  of  cylinder.  A  finish  line  is  then  scribed 
with  a  sharp  instrument  at  the  bottom  of  cylinder. 
This  is  prick  punched  and  all  future  measurements 
taken  from  this  line.  Work  of  the  previous  operations 
is  also  inspected  here.  The  capacity  of  this  operation 
was  about  600  in  nine  hours  by  two  men. 
Rough-Boring  the  Cylinder. — This  work  is  per- 

formed on  a  Baker  drill,  as  in  Fig.  2.  The  fixture  car- 
ries two  chucking  stations  so  that  one  can  be  emptied, 

cleaned,  and  reloaded  while  the  other  is  in  operative 
position  The  cylinder  rests  on  two  blocks  between  the 
bosses  and  the  top  of  the  dome.  It  is  pushed  in  so 
that  it  rests  against  two  fixed  jaws,  and  the  swinging 
clamp  is  then  tightened.  The  fixture  carries  hardened 
bushings  which  are  lubricated  after  each  operation  with 
a  mixture  of  graphite  and  oil,  to  prevent  the  boring 
bar  from  binding  under  the  stress  of  the  work. 
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The  cutting  speed  is  about  75  ft.  per  minute  and  the 

feed  per  revolution  is  0.013  in.  at  the  start  but  only 
0.010  in.  through  the  center  increased  to  0.013  in.  for 
the  remainder.  Hand  feed  can  be  used  for  a  part  of 
the  way  at  the  top  and  bottom  of  the  bore  if  preferred. 
The  boring  bar  is  ground  on  centers  to  micrometer  di- 

mensions, so  that  all  four  lips  cut  an  equal  amount.  The 
capacity  of  one  machine  was  about  75  pieces  in  nine 
hours,  operated  by  one  man. 

Boring  and  Facing  the  Open  End  and  Machining 

THE  Inside  of  the  Dome. — The  cylinder  is  placed  in  the 
chuck,  and  the  port  bosses  are  locked  against  the  two 
bosses  in  the  back  of  the  chuck  as  a  means  for  driving 
the  cylinder.  The  outside  finished  locating  rings  of  the 
cylinder  rest  on  two  fixed  jaws  which  are  bored  to  fit 
these  spots.    There  is  a  swinging  clamp  for  each  of  the 

Re-drilling  the  Center. — A  /g-in.  drill  set  for  the 
correct  depth  is  used  for  this  operation.  The  object  is 
to  prevent  the  center  reamer  from  breaking  or  from 
touching  the  bottom  of  the  hole,  causing  it  to  run  out 
of  true.  About  855  pieces  were  usually  produced  by 
one  man  in  nine  hours. 

Chamfering  th2  Open  End  True  with  the  Bore. — 
The  cylinder  is  placed  on  an  expanding  pilot  and  turned 
on  the  pilot  until  the  drivers  are  engaged.  When  the 
pilot  is  expanded,  the  cylinders  are  chucked.  The  cham- 

fering tool  is  fed  up  against  chamfer  of  the  bore,  until 
it  is  cut  true  and  5-^^  in.  in  diameter.  The  feed  was 
entirely  by  hand,  the  machine  cutting  speed  being  about 
57  ft.  per  minute.  This  was  satisfactorily  performed 
on  a  i6-in.  Reed  lathe  at  a  rate  of  800  cylinders  in  nine 
hours.    One  man  operated  the  machine. 

fig.  4.    re-centering  true  with  the  bore 

said  locating  rings.  These  are  clamped  down  firmly 
onto  the  cylinder.  The  machining  operations  are  per- 

formed on  a  3i-in.  Acme  flat-turret  lathe,  as  illustrated 
in  Fig.  3,  which  shows  the  tool  layout.  The  recessing 
tools  with  handwheel  adjustment,  and  some  of  the 
gages  are  shown. 

First. — Feed  the  rough  boring  bar  in  part  way  before  using 
power  feed.     This  cuts  the  chamfer  to  4|  in.  in  diameter. 

Second. — Feed  the  flnish-boring  bar  in  part  way.  and  then 
the  balance  by  power  feed.  This  should  bore  the  cylinder  to  a 
diameter  of  4.937  to  4.945  in.  The  open  end  is  then  faced  back 
to  the  finished  line,  and  the  bore  chamfered  slightly. 

Third. — Rough-machine  the  dome  allowing  not  more  than  ̂  
in.  for  finish. 

Fourth. — Rougn-machine  the  recess,  feeding  the  special  iprtn 
tool  down  in  a  vertical  position  t"  within  a'a  'n-  of  the  required diameter. 

Fifth. — Finish-machine  the  dome  to  the  correct  depth  In  relation 
to  the  face  of  the  open  end. 

Sixth. — Finish-machine  the  recess  to  a  correct  diameter,  mak- 
ing certain  that  this  cut  blends  with  the  finish  cut  of  the  dome. 

In  this  operation,  care  must  be  taken  that  the  bore  is  kept  central 
with  the  outside  locating  rings  of  the  cylinder,  and  that  it  is 
reasonably  smooth.  The  finish  in  the  dome  must  also  be  smooth, 
and  the  radius  correct  when  measured  from  the  face  of  the  open 
end.     This  also   applies   to   the   finish  radius  and  angles. 

FIG. 
ROUGH-BORING  THE   PORTHOLES 

Re-Centering  the  Dome  True  with  the  Bore. — For 
this  operation  a  16-in.  Leland-Gifford  drill  is  employed. 
The  cylinder  is  placed  on  an  expanding  fixture  shovm  in 
Fig.  4,  and  swung  into  a  vertical  position.  Expanding 
plugs  in  the  top  of  the  fixture  align  the  cylinder  with 
the  drill-press  spindle,  the  lower  end  fitting  closely 
over  the  locating  points  on  the  fixture.  The  center 
reamer  on  the  drill-press  spindle  is  then  fed  down  until 
a  perfect  center  is  obtained;  the  cylinder  is  then 
removed,  put  on  a  solid  pilot  the  full  length  of  the  bore, 
and  with  an  indicator  on  the  chamfered  lower  end,  and 
one  on  the  center  of  the  upper  end,  the  centering  is 
checked  for  concentricity. 

The  reamer  is  a  60-deg.  commercial  center  reamer. 
There  is  a  special  test  fixture  for  centers,  a  guide  for 
centering  the  fixture,  and  a  holder  for  the  centering 
reamer. 
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This  machine  produced  850  pieces  in  nine  hours,  one 

man  doing  the  centering,  and  one  man  checking  the 
work. 

Rough-Drilling  the  Portholes. — The  portholes  are 

rough-drilled  to  2i  in.  in  diameter  on  a  Baker  drill.  The 

cylinder  is  held  in  a  special  fixture.  Fig.  5,  and  turned 
until  the  bore-hole  bosses  lined  with  the  gage  as  shown. 

The  gage  is  removed,  the  first  hole  is  drilled  and,  while 

this  is  being  done,  the  other  side  of  the  fixture  is  being 
loaded  in  the  same  manner  as  the  first.  The  fixture 

is  then  slid  along;  the  hole  in  the  second  cylinder  is 

drilled,  while  the  first  cylinder  is  turned  on  the  fixture 

for  drilling  the  other  port.  The  cutting  speed  was  ap- 
proximately 59  ft.  per  minute,  and  280  pieces  in  nine 

hours  was  the  capacity  of  one  machine. 

the  carriage  moved  along  until  the  tool  begins  cutting; 
then  the  power  feed  is  engaged.  The  first  tool  does 
the  rough-turning  below  the  bolt  flange,  and  rough- 
faces  the  lower  side  of  the  flange.  The  second  tool  turns 
the  outside  diameter  on  the  bolt  flange.  The  third  too! 

operated  by  the  cam  bar  rough-turns  one-half  the  length 
of  the  barrel  above  the  bolt  flange.  The  fourth  tool, 

also  operated  by  the  cam  bar,  rough-turns  the  upper 
half  of  the  barrel  and  the  angle  of  the  dome.  The 
capacity  of  this  machine  was  85  pieces  in  nine  hours, 
with  a  cutting  speed  of  about  38  ft.  per  minute,  the  feed 
was  0.030  in.  per  revolution. 

Turning  Between  the  Flanges  and  Removing  the 

Excess  Material. — This  is  performed  on  the  same  type 
of  machine  as  the  previous  operation,  and  is  handled  in 

FIG.    6.      TURNING   THE   LOWER   END   OF   THE   CYLINDER 

Turning  the  Lower  End  and  Flange. — In  this  op- 
eration, the  lower  or  pilot  end  of  the  cylinder  below  the 

flange  is  rough-turned ;  the  lower  side  of  the  bolt  flange 
is  turned  to  the  proper  dimension  from  the  lower  end. 
The  diameter  of  the  flange  is  also  turned  to  use  for 
locating  in  future  operations.  The  barrel  of  the  cylin- 

der is  rough-turned  about  the  bolt  flange,  and  the  angle 
formed  at  the  top.  This  work  was  performed  on  an 
8-in.  X  36-in.  Lo-Swing  lathe.  The  center  of  the  dome 
is  located  on  the  head  center  of  the  lathe,  with  driving 
fingers  entering  the  portholes.  The  open  end  is  sup- 

ported on  a  cone  center  in  the  tailstock. 
An  indicator  finger  A,  Fig.  6,  which  is  fastened  to 

the  cam  bar,  is  then  located  against  the  lower  end  of 
the  cylinder.  The  cam  bar  is  placed  in  a  correct  rela- 

tion as  shown  by  this  indicator,  so  that  the  angle  at  the 
top  of  the  cylinder  will  be  turned  in  a  correct  relation 
to  the  lower  end.  When  the  cam  bar  has  been  so 
adjusted,  the  indicator  is  swung  out  of  position,  and 

fig.  7.    finish-turning  the  pilot  end 

the  same  manner.  The  capacity  on  this  operation  was 
120  pieces  in  nine  hours  with  one  operator.  The  cutting 
speed  was  about  38  ft.  per  minute  with  0.090  in.  feed  per 
revolution. 

Finish-Turning  the  Pilot  End  of  the  Cylinder. — 
This  operation  consists  in  turning  the  pilot  end  below 
the  flange,  and  turning  the  barrel  and  the  side  of  the 
dome  to  the  blueprint  dimensions.  It  is  done  on 

the  same  type  of  machine  and  handled  in  the  same  man- 
ner as  the  two  preceding  operations.  Fig.  7  shows  the 

tools  and  gages  used. 
The  capacity  per  machine  was  140  pieces  in  nine  hours 

with  a  single  operator;  the  cutting  speed  68  ft.  per 
minute  with  a  feed  of  0.030  in.  per  revolution. 

Finish-Turning  Sides  of  the  Bolt  Flange. — This 
operation  consists  in  finish-turning  the  lower  end  or  pilot 
portion  of  the  cylinder;  facing  bottom  and  top  of 
bolt  flange,  forming  the  i-in.  radius;  finish-turning 
between  the  ribs,  and  rough-facing  between  the  flanges. 
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FIG.   8.     TURNING  THE  RIBS FIG.   9.     BORING  AND  FACING  THE  PORTHOLES 

This  is  performed  on  a  Lo-Swing  lathe  as  in  Fig.  8. 
The  production  was  120  pieces  in  nine  hours,  operated 
by  one  man. 

Forming  and  Facing  the  Water-Jacket  Flange. — 
This  is  done  on  a  24-in.  Lodge  &  Shipley  lathe,  and  in- 

cludes finish-forming  and  facing  the  water-jacket 
flange;  finishing  the  1-in.  radius  above  the  top  rib; 
finishing  the  i\-in.  radius  at  the  top  of  the  dome, 
and  filing  the  corners  of  the  ribs.  The  cylinder  is 
placed  in  the  lathe,  the  dome  center  is  located  on  the 
head  center  of  the  lathe  with  the  driving  fingers  enter- 

ing the  portholes.  The  open  end  of  the  cylinder  is 
supported  on  the  cone  tail  center  of  the  lathe.  The  tool 
is  then  adjusted  to  the  correct  relation  by  using  a 
thickness  gage  between  the  forming  tool  and  the  water- 
jacket  flange.  Before  removing  piece  the  corners  are 
filed.  The  capacity  of  this  machine  was  300  pieces  in 
nine  hours  with  one  operator;  the  cutting  speed  about 
68  ft.  per  minute,  and  hand  feed  used. 
Finishing  the  Diameters  Between  the  Flanges. — 

In  this  operation,  the  water  jacket  flange  is  recessed 

and  a  J-in.  radius  finished  on  the  bottom  end  of  the 
pilot.  It  is  performed  on  a  24-in.  Lodge  &  Shipley 
lathe,  very  similar  to  the  preceding  operation.  The 
capacity  was  300  pieces  in  nine  hours  with  one  man; 
the  surface  speed  about  68  ft.  per  minute,  and  hand 
feed  used. 

Boring  and  Facing  the  Portholes. — This  work  is 
done  on  a  2i-in.  Acme  flat-turret  as  in  Fig.  9.  The 
cylinder  is  held  on  an  expanding  sleeve  and  is  located 
by  the  plug  which  fits  in  the  end  of  the  fixture  and  in 
the  rough-drilled  port.  A  screw  clamp  is  assembled  to 
the  cylinder  bolt  flange  and  fixture.  The  locating 
block  is  then  removed  and  the  expanding  sleeve  tight- 

ened within  the  cylinder.  The  first  step  is  to  rough- 
bore,  counterbore,  and  face  the  port.  In  the  next  posi- 

tion of  the  turret,  ream  the  hole  2  J^  in.  in  diameter.  The 
third  position  forms  the  outside  of  the  boss  and  the 
next  finishes  the  face  counterbore.  The  cylinder  is  then 
indexed  to  bring  the  other  porthole  into  position  for 
machining.  Cutting  speed  is  68  ft.  per  minute.  The 
production  was  90  pieces  in  nine  hours  for  one  man. 

u 

•• 
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FIG.  10.     undercutting  THE  SPARK-PLUG  HOLES FIG.    11.      ROUGHING   THE   BOLT    FLANGE 
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FIG    12.     MILLING  FLATS   ON  THE   BOLT  FLANGE 

Drilling,  Forming  and  Undercutting  the  Spark- 
plug Bosses. — This  is  done  on  a  2J-in.  Acme  flat-turret 

lathe,  as  in  Fig.  10.  The  cylinder  is  held  on  an  ex- 
panding sleeve.  A  locating  plug  is  used  in  the  port- 

hole in  locating  the  piece.  The  machine  is  operated  at 
a  high  speed  to  center  and  drill,  then  slowed  down 
for  the  following  operations.  The  production  was  90 
pieces  in  nine  hours  and  was  handled  by  one  man;  the 
cutting  speed  was  about  73  ft.  per  minute. 
Roughing  the  Radius  on  Top  of  the  Dome. — A 

Baker  drill  is  used  for  this  operation.  The  cylinder 
is  placed  on  a  pilot  and  located  by  a  spark-plug  hola. 
The  fixture  is  capable  of  being  slid  to  and  from  the 
working  position  and  adjustable  to  four  positions.  When 
under  the  spindle  of  the  press,  it  is  supported  sideways 

by  a  screw.  About  ji^  ̂"-  "^^^  '^^^  ̂ °r  the  finished  cut. 
Production  was  about  400  pieces  in  nine  hours;  the 
cutting  speed,  75  ft.  per  minute,  and  feed  0.013  in. 
per  revolution. 

Roughing  the  Contour  of  the  Bolt  Flange. — This 
is  done  on  a  multiple-spindle  attachment  to  a  Baker 
drill.  Fig.  11.  The  cylinder  is  placed,  bottom  up,  on  the 
fixture,  locating  by  means  of  a  porthole  and  clamping 
by  a  cam  lever.  Four  cutters  are  used  which  cut  out 
alternate  spaces  between  the  bolt  positions.  The  fix- 

ture is  then  indexed  to  cut  the  intervening  spaces.  There 
is  a  central  pilot  on  the  spindle  head  which  enters  the 
bore  of  the  cylinder  and  preserves  the  alignment.  Power 
feed  is  used  during  the  cut  with  an  automatic  trip  of 
feed.  The  production  of  the  machine  was  450  pieces 
in  nine  hours  with  one  operator;  the  cutting  speed  about 
63  ft.  per  minute,  and  the  down  feed  0.032  in.  per  revo- 
lution. 

Rough-Milling  the  Parallel  Sides  of  the  Flange. 
— A  Whitney  hand  miller  is  used,  the  cylinder  being 
held  upright  on  a  pilot  and  located  by  a  plug  in  the 
portholes.     The  fixture  has  a  two-position  index,   and 

FIG.  13.     FINISHING  THE  TOP  OF  THE  CYLINDER 

about  ji^  in.  is  allowed  for  the  finish  cut  as  in  Fig.  12. 
The  capacity  was  600  cylinders  in  nine  hours  for  one 
man ;  the  surface  speed  of  cut,  188  ft.  per  minute. 

Finish-Profiling  the  Radius  on  Top  of  the  Cyl- 
inder.— This  operation  is  also  performed  on  a  Whitney 

hand  miller,  Fig.  13.  The  cylinder  is  placed  on  the 
pilot  and  clamped  by  the  plug  in  the  porthole.  To  assure 
the  cylinder  always  being  on  a  line  with  the  center  of 
the  spindle,  the  machine  table  is  secured  by  dowel  pins 

against  any  movement  in  either  direction.     The  pro- 

FIG.    14.      finishing   THE   BOLT   FLANGE 
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duction  was  90  pieces  in  nine  hours  and  a  woman  oper- 

ator was  used;  the  cutting,  speed  about  110  ft.  per 
minute. 

Finish-Machining  the  Contour  of  the  Flange. — 
A  Whitney  hand  miller  is  used,  Fig.  14.  The  contour 
cam  is  carried  on  the  fixture  on  the  guide  roller,  held 
against  the  cam  by  weights.  In  starting  the  machine, 
the  feed  is  let  in  slowly  until  the  roller  rests  on  the  cam. 
The  fixture  is  rotated  by  the  power  feed.  The  cylinder 
is  located  from  the  portholes.  The  cutter-size  must  be 
maintained  to  insure  correctness  of  the  work.    The  ca- 

pacity was  65  pieces  per  machine.  One  woman  operator 
attended  three  machines;  the  cutting  speed  was  about 
110  ft.  per  minute. 
Finish-Milling  the  Parallel  Sides  of  the  Bolt 

Flange. — A  similar  hand  miller  is  used.  The  operation 
is  the  same  as  for  rough-milling,  as  previously  described. 
The  capacity  of  this  machine  was  900  pieces  in  nine 
hours. 

Chip  and  File  Dome. — The  chipping  was  done  with 
an  air  chisel  while  the  cylinder  was  held  on  the  fixtu'-e. 
Two  men  finished  750  cylinders  in  nine  hours. 

Johnson  Starts  to  Reform  His  System 
By  JOHN  R.  GODFREY 

Have  you  "pink  slipped"  the  interest  out  of  the 
job  in  your  shop?  That's  what  Johnson  found 
wa^  one  of  the  troubles  in  his.  He's  planning 
several  ways  to  try  and  put  it  back.  He  knows 

he  can  n'ever  go  back  to  the  old  shop  methods,  but 
he's  trying  to  put  himself  in  the  other  fellow's 
shoes  and  see  how  things  look  from  his  stand- 

point.   It's  a  plan  worth  thinking  about. 

I  DROPPED  in  to  see  Johnson  the  other  day  (he  of 
the  scientific  Santa  Claus  experience)  just  to  see 
whether  he  had  really  reformed  or  had  blackslid, 

after  calling  down  the  management  artists  for  the  benefit 
of  the  assembled  multitude.  I  wanted  to  see  whether  it 
was  just  gallery  play  to  appease  the  wrath  of  the  gods  of 
the  machine  shop,  or  if  it  was  an  honest-to-goodness 
reformation. 

Johnson  was  in  his  office,  and  as  he  had  a  sort  of 
happy  smile  on  his  face  I  felt  sure  something  pleasant 

had  happened  since  I  last  saw  him,  because  he  wasn't 
happy  a  bit  at  that  time. 

"I'm  darned  glad  to  see  you,  Godfrey,"  he  said,  "and 
I'm  equally  glad  you  didn't  come  around  butting  in  much 
sooner.  It  took  me  a  lot  of  time  and  some  hard  thinking 

to  get  things  back  where  the  boys  think  I'm  half-way 
human  instead  of  wearing  horns  and  a  tail  with  spikes 

on  the  end.    'Twas  some  job,  but  'twas  worth  it. 
"This  notion  that  you  can  play  you're  a  little  tin  god 

and  have  some  one  else  stand  between  you  and  the  boys 

in  the  shop  is  all  bunk,  take  it  from  me.  It  don't  work ! 
They  don't  want  any  benign  heavenly  smile  when  the  old 
man  comes  around,  but  ihey  do  want  to  know  the  old 
codger  is  at  least  half  human.     And  they  do  now. 

"First  thing  I  did  was  to  sit  down  at  home  and  do 
some  tall  thinking.  I  harked  back  to  the  little  old  shop 

where  I  served  my  time  and  where  the  boss  was  'John' 
to  all  except  the  cubs.  There  wasn't  a  man  in  the  shop 
who  wouldn't  work  his  head  off  on  a  rush  job  or  who 
wasn't  as  happy  in  thinking  up  a  new  and  better  way 
to  do  a  job  as  though  it  had  meant  dollars  in  his  own 

pockets — which  it  didn't.  So  I  set  myself  to  thinking 
out  what  the  difference  was  and  why  things  had  changed 
from   the  old-time  cooperation  to  the  state  of  armed 

neutrality  and  suspicion  on  both  sides.  And  I  believe 
I've  found  out  a  few  things  that  make  the  difference. 

"Then  I  called  in  one  of  the  young  firebrands  from 
the  shops  and  told  him  to  do  his  worst.  Promised  him 

political  and  financial  amnesty  if  he'd  tell  me  just  what 
he  thought  of  me  and  the  whole  shebang  and  what  he'd 
do  if  he  was  boss.  And  he  told  me  good  and  plenty. 
Told  me  so  many  things  that  made  me  look  so  much  like 

a  piker  and  an  'iron  duke'  that  I  didn't  know  my  ovra 
picture.  And  the  great  trouble  was  that  most  of  it 
was  true. 

"I  told  him  of  the  old  shop  and  how  we  all  worked 
nights  and  Sundays  without  a  murmur  if  'twould  help 
the  old  man  out,  and  never  a  thought  of  time  and  a 
half  or  double  time.  Thought  I  had  him  there,  but 
he  came  back  with  a  wallop  that  nearly  floored  me. 

"  'Did  your  old  boss  sport  a  new  horse  and  buggy 
the  next  week  after  such  a  job,  Mr.  Johnson?'  he  asked. 
'Do  you  remember  that  rush  job  we  did  last  winter? 
We  worked  nights  for  two  months,  straining  our  eyes 
and  busting  our  backs.  Got  time  and  a  half  to  be  sure. 
And  at  Christmas  we  got  a  little  old  five-dollar  gold 
piece,  but  you  bought  three  new  automobiles  for  Christ- 

mas for  the  family.  The  boys  didn't  exactly  'cotton'  to 
the  way  the  thing  divided  up. 

Assuming  Men  Have  No  Brains 

"  'But  it  isn't  only  the  money  Mr.  Johnson,  though 
that  comes  in  mighty  handy  on  rent  day.  There's 
another  reason — you  boys  in  the  old  shop  remember  it 
so  pleasantly.  You  knew  what  was  going  on,  you  helped 
plan  out  the  work  and  you  took  a  real,  live  interest 
in  it.  If  the  old  man  had  come  out  and  loaded  on  you  a 
dope  sheet  that  had  the  ten  commandments  backed  off 
the  boards,  that  practically  told  you  what  an  insignifi- 

cant, hopeless  idiot  you  were,  and  on  that  account,  you 
must  pick  up  the  chuck  wrench  with  your  left  hand, 
the  work  in  your  right,  place  the  work  in  the  chuck 
with  the  right  hand,  put  the  wrench  on  the  chuck  with 
the  left  hand  and  tighten  it,  and  47  other  things  that 

you  knew  already,  I  wonder  if  you'd  have  been  wild 
about  the  job? 

"  'Instead  of  that  the  old  man  came  along  with  a 
sketch  and  said,   "Hey,  Bill,   make  one  of  these   for 
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the  Jackson  grist  mill.  He's  in  a  hurry  as  it's  holding 

up  your  meal  for  griddle  cakes  next  fall."  Put  it  up  to 

you  and  told  you  why.  Of  course  you  were  interest
ed— 

so  would  any  good  mechanic  be  interested.  But  how 

much  interested  would  you  be  in  the  job  I  drew  this 
morning? 

"'Fourteen  hundred  rocker-arms  for  that  old  hay 

press,  with  every  last  detail  laid  out  for  me  and  a  time 

given  for  almost  every  movement  of  my  hands.  This 

happens  to  be  a  case  where  I  know  the  job  from  A 

to  Izzard,  while  the  young  squirt  up  in  the  planning  de- 

partment never  saw  one  of  the  animals  in  action.  He's 
figured  up  the  number  of  feet  of  holes  to  be  drilled, 

the  square  inches  of  surface  to  be  finished,  and  he's 

made  a  price  that's  a  joke— not  on  me  but  on  you. 

I  can  make  10  dollars  a  day  and  not  half  try— but  I 

don't  dare  and  you  know  it.  I  wouldn't  follow  his 

schedule  within  a  hundred  miles  because  as  I  said  be- 

fore, he  never  even  shook  hands  with  the  job  without 
fur-lined  gloves  on. 

DouBLiisiG  Shop  Capacity 

"  'He's  howling  about  production,  but  he's  cutting  it 

way  down  by  prescribing  methods  which  belong  in  col- 

lege and  not  in  a  real  machine  shop.  You're  doing  your 
little  bit  in  keeping  dovra  production  too  by  having  a 

wage  "dead  line"  that  none  of  us  dare  pass,  unless  he's 

going  to  quit  anyhow  and  don't  care  a  cent  what 

happens  to  the  other  boys  after  he's  gone.  If  I  made 

10  dollars  a  day  on  that  job  you'd  have  heart-failure 
and  the  alleged  planning  expert  would  be  up  on  the 

carpet  in  no  time.  And  yet  you  forget  that  I'd  be 
doubling  your  capacity  to  make  these  rocker-arms,  for 

a  mere  five  bucks  a  day  in  wages.  No  more  ma- 

chinery, or  shop  space,  or  overhead  than  before.' 
"He  told  me  a  lot  of  other  things  which  didn't  set 

well  but  which  were  equally  true,  and  while  he  didn't 
have  a  whole  lot  of  helpful  suggestions  as  to  what  should 

be  done,  he  jolted  me  so  that  my  thinker  got  real  busy 

and  I  believe  I've  made  a  start  in  the  right  direction. 

I  haven't  fired  the  young  squirt  of  a  planner,  but 
I've  clipped  his  wings  and  he'll  be  quite  a  lad  some 
of  these  days.  Instead  of  doing  his  high-brow  think- 

ing all  by  his  lonesome  in  the  star  chamber,  he  calls 
in  the  foreman  of  the  department  and  at  least  one  of 
the  good  workmen,  to  get  their  ideas  as  to  how  the 
piece  should  be  made.  This  works  two  ways :  It  shows 

the  shop  men  that  the  planner  isn't  such  a  jackass  as 
he  looks,  and  the  planner  has  learned  that  the  men 
on  the  job  do  have  a  few  real  brains  which  they 
know  how  to  use  when  they  have  a  chance.  Then  too 

I've  cut  out  all  gum-shoe  work  in  the  taking  of  time 
studies.  But  that's  part  of  another  story,  as  Kipling 
says. 

"First  thing  I  did  was  to  try  and  put  myself  back 
in  the  old  shop  as  a  worker,  and  then  out  here  in  mine, 
and  see  what  the  difference  was.  Well,  Godfrey,  old 
man,  it  startled  me.  Back  there  we  knew  what  was 
going  on  in  the  whole  works.  When  the  old  man  got 
that  order  for  the  engines  for  the  ferry  boat  we  were 

as  tickled  as  though  it  was  ours.  He'd  talked  it  over 
with  us  and  together  we'd  planned  out  how  we'd  have 
the  cylinders  in  the  big  lathe  by  blocking  up  the  head 

and  tail  stocks.  We'd  plane  the  pedestals  by  mounting 
a  head  on  the  planer  table  and  bolting  the  work  to 
the  floor,  and  we  had  more  nifty  little  kinks  than  you 

can  think  of.    Interested — say  it  was  a  liberal  education 
for  all  of  us  and  we  knew  it. 

"But  what  happens  out  here.  Lathe  hand  No.  17-21 
draws  a  pink  slip  with  a  blueprint  that  tells  him  to 
turn  24  special  studs.  Tells  him  what  tools  to  use, 
how  to  chuck  it  and  dog  it,  and  how  many  times  to 
wink  his  left  eye  during  the  process. 

"Does  it  tell  him  that  these  studs  are  to  be  used 
on  that  special  ore  crusher  for  South  Africa  and 
that  much  depends  on  their  being  done  on  time?  It 

does  not.  It  assumes  it  isn't  any  of  his  dumed  business 
and  that  he  hasn't  brains  enough  to  know  where  South Africa  is  anyhow. 

"Is  he  interested  in  his  job?  He  is  not,  and  neither 

would  you  or  I  be.  We've  'pink  slipped'  the  interest 
out  of  the  job,  old  man,  and  by  heck  we've  got  to  put it  back. 

"We  can't  go  back  to  the  old  days  for  several  rea- 
sons. We  haven't  the  same  kind  of  men,  because  we 

haven't  trained  'em,  and  we  haven't  the  time.  But 
your  Uncle  Johnson  has  got  several  bees  a-buzzing  in 

his  bonnet  and  when  the  hive  is  ready  to  swarm  I'll  send 
you  a  special  invite.  I  am  going  to  get  back  some 

of  that  old  shop  feeling  if  it  takes  a  leg;  I'm  going 
to  keep  on  putting  myself  in  the  other  fellow's  shoes 
until  I  find  the  answer.  And  if  I  can  keep  the  dod- 

gasted  directors  quiet  till  I  get  it  swinging,  I'll  show 
'em  what  production  really  is." 

If  Johnson  can  really  see  things  from  the  view- 

point of  his  men,  he's  getting  on  the  right  track. 

Use  and  Abuse  of  the  "Belt  Stick" By  R.  B.  Frank 

The  belt  stick  is  a  very  useful  article  of  furniture 
in  the  average  machine  shop  in  which  there  are  always 
two  or  three — or  more — according  to  the  size  of  the shop. 

They  are  made  by  the  simple  expedient  of  taking  a 
narrow  board  from  6  to  8  ft.  long,  whittling  down  one 
end  for  a  handle  and  putting  a  stud  through  near  the 
other  end,  the  stud  projecting  5  or  6  in.  and  held  by 
a  couple  of  nuts  so  placed  as  to  allow  the  board  to  be 
clamped  between  them.  A  hole  1  in.  or  so  in  diameter 
near  the  stud  allows  the  stick  to  be  hung  upon  a  nail  in 
a  convenient  place. 

Certain  places  are  assigned  in  which  these  sticks  are 
to  hang  so  that  when  one  is  needed  in  an  emergency 

(it  is  'always  an  emergency  when  one  is  needed),  all 
that  is  necessary  to  get  it  is  for  the  frantic  machinist 
who  needs  it  to  rush  to  the  place  where  one  ought 

to  be,  find  that  it  isn't  there,  and  yell,  "Boy!  where'n 
blazes  'is  that  dambeltstick?" 

Considerable  time  in  the  aggregate  may  be  lost  by 
this  method,  especially  when,  as  is  not  infrequently  the 
case,  the  boy  also  is  misplaced,  so  the  best  method  is  to 
hang  them  up  back  of  the  upper  cone  of  the  lathe 
countershafts. 

They  are  used,  probably  more  frequently  than  for 
any  other  purpose,  for  running  a  !;ight  belt  into  the 
upper  step  of  the  cone  when  it  is  necessary  to  speed 
the  lathe  for  polishing  or  filing.  If  they  are  hung 
back  of  the  cone  with  the  stud  pointing  forward  the  belt 
can  be  run  up  easily  by  grasping  the  stick  and  giving 
it  a  twist. 

If  needed  for  other  purposes  it  is  quite  as  likely 
to  be  found  here  as  it  would  be  in  any  other  place. 
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Standard  Tongue  for  Milling  Fixtures 
By  C.  H.  Dengler 

Many  times  it  is  desirable  to  use  a  milling  fixture 
on  more  than  one  machine,  and  when  the  width  of  the 
slot  in  the  tables  is  different  trouble  ensues.  The  usual 
way  of  milling  the  slot  in  the  fixture  the  same  width  as 

Drill  and  counferbore  for 

T^  -  ZO  filisfer  head  screirs 
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when  F  travels  the  arc  of  radius  G.  '  For  the  present 
consider  L  as  a  roller  of  a  diameter  equal  to  the  diam- 

eter E  of  the  hole  in  the  link  and  touching  a  finished 
shell  at  a  point  K. 

As  the  roller  travels  along  the  shell,  the  point  of 
contact  K  travels  through  an  angle  /  to  a  point  J.  The 

center  iV  of  the  roller  travels  the  arc  "N-N  of  a  circle 
of  radius  M.  The  point  -V  is  operated  by  the  point  F 

by  means  of  the  cross-slide  and  can  only  travel  parallel 
to  it  and  cannot  pivot  around  it.  Therefore  if  N  and 
F  travel  in  parallel  arcs  of  circles,  the  radii  of  the  cir- 

A  '  Width  to  suit  machine 
made  ofmathine  steel 

ADAPTING    A    FIXTURE   TO    DIFFERENT    MACHINES 

that  in  the  machine  and  making  a  tongue  to  fit  both, 
prevents   interchangeability. 

A  good  way  to  avoid  this  trouble  is  shown  in  the 
drawing.  The  slots  in  all  fixtures  are  made  i  in.  wide 
and,  by  making  the  key  of  tongue  as  shown,  may  be 
used  on  any  machine  desired  by  choosing  the  required 
width  of  tongue. 

Radius  Link  Designing 
By  Arthur  R.  Melloy 

In  turning  the  radius  on  a  shell  point  by  using  a  link 
to  guide  the  cross-slide,  several  governing  factors 
should  be  known: 

1.  The  center-to-center  distance  of  the  link  should  be 
the  length  of  the  radius  to  be  cut  on  the  shell  plus  the 
radius  of  the  pin  hole  in  the  link  end  which  controls  the 
cross-slide. 

2.  The  finishing  tool  must  be  ground  to  the  same 
radius  as  the  radius  of  the  pin  hole  which  connects  the 
link  end  to  the  cross-slide. 

3.  A  roughing  tool  may  be  used  having  a  smaller 
radius  than  the  finishing  tool  providing  it  bears  a 
proper  definite  relation  to  the  finishing  tool. 

In  the  figure  let  it  be  desired  to  cut  a  shell  A  of  radius 
B  using  link  C.  Hole  D  has  no  bearing  in  the  problem 

and  for  convenience  may  be  made  the  same  diam- 
eter as  hole  E  which  has  a  great  deal  to  do  with  the 

final  shape  of  the  shell.  The  center  F  of  hole  E  travels 
in  an  arc  of  a  circle  of  radius  G.  H  is  the  radius  of  the 
arc  to  which  the  inner  part  of  hole  E  will  run  tangent 

RADIUS  LINK  SHELL-TURNING  LAYOUT 

cles  must  be  equal ;  M  is  equal  to  G,  and  H  is  equal  to  B 
If  any  shape  other  than  a  circle  is  used  in  place  of  L, 

it  is  apparent  that  it  would  not  be  tangent  to  the  fin- 
ished shell  at  all  points.  Consequently  the  cutting  edge 

of  the  finishing  tool  0  must  be  the  arc  of  a  circle  of 
radius  hE.  The  length  of  radius  G  is  equal  to  M  be- 

cause of  the  parallel  motions,  and  M  is  equal  to  B  + 
IN  or  B  -j-  hE;  therefore  the  center  to  center  distance 
of  the  radius  link  must  be  equal  to  the  radius  of  the 
shell  plus  the  radius  of  the  hole  in  the  link  end  which 

operates  the  cross-slide. 
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If  it  is  desired  to  use  a  roughing  tool  with  a  radius 
less  than  the  radius  of  the  finishing  tool  this  may  be 
done  by  establishing  a  size  P  for  both  roughing  and 
finishing  tools  and  then  grinding  the  roughing  tool  to  a 
smaller  radius  Q,  remembering  that  by  reducing  the 
radius  you  leave  a  correspondingly  larger  amount  of 
metal  on  the  shell  nose. 

If  the  tools  are  designed  as  directed  and  a  toolpost  is 
used  against  the  side  of  which  the  tools  are  lined  up 

positively,  the  roughing  and  finishing  tools  may  be  in- 
terchanged indiscriminately  without  any  fear  of  spoil- 

ing the  work. 

An  Unusual  Turning  Operation 
By  Joseph  N.  Germain 

At  A  in  the  drawing  is  shown  a  piece  that  we  had 
contracted  to  furnish  to  a  textile  company.  The  arc, 
whose  radius  is  X,  has  the  large  hole  for  a  pivotal  point. 
The  tolerances  allowed  were  as  follows :  rt  0.002  in.  for 
the  radius,  and  ==  0.001  in.  for  the  distance  between 
holes. 

We  made  a  simple  pair  of  vise  jaws  to  hold  the  pieces 
in  the  milling-machine  vise  so  that  the  grip  was  upon 
the  arc  with  the  two  bosses  in  the  clear  above  the  vise 
jaws.    A  straddle  mill  completed  this  operation. 

The  turning  of  the  arc  was  a  little  more  difficult,  so 
we  made  up  the  device  shown.  It  consists  of  a  rec- 

tangular base  on  which  are  cast  the  two  uprights  B. 
The  space  between  is  the  width  of  the  large  boss  plus 
0.002. 

The  nut  C  is  made  with  trunnions  turning  in  the 
double  crank  D  which  is  rigidly  held  to  the  shaft  by 

taper  pins.  The  shaft  is  recessed  where  it  enters  the 
inner  one  of  the  uprights  B  to  receive  plug  E.  The 
cutting  tool  F  is  carried  by  the  malleable  casting  G  and 
is  held  in  place  by  a  setscrew.  Adjustment  of  the  tool 
is  obtained  by  means  of  the  screw  and  locknut  H.  The 
work  is  supported  during  the  cut  by  the  steadyrest  / 
which  consists  of  a  pair  of.  rollers  and  is  adjustable  by 
means  of  the  screw  J. 

To  insert  the  work  the  cutter-head  is  raised  above 
the  highest  point  occupied  by  the  work.  The  carrying 
lever  is  swung  to  bring  the  pin  K  to  this  point  and  the 
smaller  hole  in  the  work  is  put  on  K  and  the  work 
rotated  until  the  larger  hole  is  in  line  with  the  holes  in 
the  uprights  B.  The  pin  E  is  then  pushed  into  place. 
The  work  is  swung  back  by  turning  the  handle  L  until 
the  pin  K  assumes  the  position  shown  in  the  figure. 

The  cutter-head  is  then  brought  down  to  a  point 
where  the  cutting  edge  of  tool  will  be  in  the  same 
horizontal  plane  with  the  center  line  of  the  pin  E  and 
at  a  distance  from  the  center  of  the  latter  equal  to  the 
radius  X.  A  stop  collar  on  the  spindle  of  the  machine 
is  adjusted  so  that  the  cutter-head  will  always  be 
brought  to  the  same  point  each  time  after  it  has  been 
raised.  The  base  is  fastened  to  the  table  of  the  drilling 
machine. 
We  found  it  economical  to  handle  the  work  twice, 

taking  a  roughing  cut  over  all  the  pieces  at  the  first 
setting,  leaving  about  0.008  in.  to  0.010  in.  for  the 
finishing  cut. 

Keying  a  Hub  Against  Endwise  Pressure 
By  p.  G.  Tismer 

In  making  repairs  to  the  clutch  mechanism  of  some 
concrete  hoists,  it  became  necessary  to  key  the  hub  of 

the  clutch  spider  to  the  shaft  in  such  a  way  as  to  pre- 
vent it  from  moving  out  of  position  endwise.  This  ob- 
ject had  been  secured  in  the  original  construction  by 

pinning  it  to  the  shaft.    The  repairs  were  made  neces- 

A  UNIQUE  TURNING  DEVICE 

KEYING  TO  PREVENT  END  MOVEMENT 

sary  by  the  fact  that  the  clutches  would  not  hold  in 
hoisting  the  load,  and  the  changes  involved  the  toggle 

joints  in  the  clutch  levers  to  secure  greater  power  trans- 
mission through  the  clutch  without  slippage.  Shortly 

after  putting  the  new  gear  into  service,  the  pins  before 
mentioned  began  to  shear  off,  and  to  stop  this  trouble 
the  writer  devised  the  method  of  holding  thct  is  shown 

in  the  sketch  herewith. 
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995 Two  keyways  were  cut  in  the  bore,  their  ends  being 
cut  out  diagonally  across  the  corner,  one  at  each  end 
as  the  sketch  shows,  and  two  Woodruff  keys  were  sunk 
in  the  shaft.  Setscrews  set  comerwise  in  the  hub  bear 
upon  the  inner  ends  of  the  keys,  holding  them  snugly  in 
an  angular  position  that  effectively  prevents  the  end 
movement  of  the  hub.  If  it  is.  feasible  to  put  a  setscrew 
in  at  right  angles  to  the  shaft,  then  only  one  keyway 
is  needed,  as  one  setscrew  may  bear  upon  the  inner 
ends  of  both  keys. 

Maximum  Thickness  of  Material  Welded' 
With  Gas  Torch  or  Electric  Arc 
,  By  R.  L.  Browne 

From  a  scientific  point  of  view  there  is  obviously  a 
limit  to  the  thickness  of  material  that  can  be  welded 
by  a  method  of  gradually  building  up  without  leaving 
strains  in  the  body  of  the  metal  comprising  the  weld. 

In  making  a  weld  in  this  manner  the  parts  (M  and 

JV)  to  be  united  are  V'd  out  {ABC)  as  shown  in  the 

B         + 

BUILT-UP    WELD    OF    FLAT    PLATES 

figure,  the  included  angle  being  about  90  deg.  The 
weld  is  built  up  drop  by  drop  and  layer  by  layer,  be- 

ginning at  the  bottom  B. 
As  the  thickness  T  {T  ̂   Si)  of  the  weld  increases, 

the  rigidity  of  the  welded  zone,  measured  by  the  force 
R  opposing  a  bending  action,  increases.     Hence: 

R  oc   T 
A  constant  force  of  contraction  S,  due  to  the  natural 

shrinkage  of  each  layer  of  metal  comprising  the  weld 
as  it  is  applied,  is  continuously  exerted  directly  across 
the  weld  between  M  and  N,  tending  to  pull  these  parts 
toward  each  other  and  thereby  warp  or  bend  the  welded 
zone.  In  fact  this  warping  actually  occurs  from  the 
starting  of  the  welding  operation  and  continues  in  a 
diminishing  degree  during  the  time  that  the  relation 
S  >  R  maintains.  This  distortion  relieves  the  shrink- 

age strains  in  the  metal  constituting  the  weld,  thereby 

permitting  a  union  to  be  made,  which  from  an  engi- 
neering standpoint  is  satisfactory. 

Inasmuch  as  the  value  of  S  remains  constant  for 

each  added  layer  of  metal  throughout  the  entire  weld- 
ing operation,  and  R,  which  is  a  function  of  T,  continues 

to  increase  with  T,  there  is  a  transition  point  where  the 
relation  S  >  R  changes  to  R  >  S.  From  this  point  on, 
the  force  R  resisting  the  shrinkage  of  metal  added  to 
the  weld  is  greater  than  the  force  of  contraction  due 
to  this  shrinkage  and  the  natural  shrinkage  of  the 
metal  is  prevented.  Strains  are  consequently  estab- 

lished in  the  metal  comprising  the  weld,  which  from 
an  engineering  standpoint  is  in  an  unstable  condition, 
and  a  weld  built  up  in  this  manner  should  not  be  at- 
tempted. 

In   other  words,   the   maximum   thickness    T,   which 

should  be  welded  by  a  gradually  built-up  process  is  de- 
termined by  the  mathematical  value  corresponding  to 

the  change  in  relationship  of  S  >  R  to  R  >  S,  bearing 
in  mind  that  R  is  a  function  of  T.  It  is  evident  that 
this  value  will  vary  with  different  materials. 

A  Kink  in  Cutter  Lubrication 
By  Adolph  Moses 

While  passing  through  the  shop  I  noticed  this  little 
cutter-lubricating  kink.  The  work  is  strapped  to  a 
block  bolted  to  the  milling  machine  table  which  is  fed 

OILING  A  CUTTER 

longitudinally  to  the  cutter.  A  pan  partly  filled  with  oil 
is  placed  beneath  the  cutter  and  the  latter,  dipping  into 
the  oil,  gets  a  good  supply  of  it  without  wasting  any. 
This  was  done  on  one  of  the  old-style  machines  that 
had  no  pump  and  proved  to  be  far  more  satisfactory 
than  letting  oil  drip  from  a  can. 

Repairing  a  Broken  Lathe  Chuck 
By  a.  H.  Yoch 

A  four-jawed  chuck  belonging  to  one  of  our  heavy 
lathes  had  been  broken  into  four  pieces  by  the  acci- 

dental movement  of  the  lathe  carriage,  the  break  being 
along  the  jaw  channels  so  that  the  chuck  was  practically 
separated  into  quarters.  It  was  a  most  complete  wreck 
and  seemed  impossible  to  repair,  as  to  weld  the  parts 
together  and  then  re-machine  the  chuck,  as  would  be 
necessary  to  make  the  jaws  fit  and  restore  its  accuracy, 
would  cost  more  than  a  new  one  and  would  take  a 
longer  time  than  the  chuck  could  be  spared. 

Because  of  the  urgent  need  for  the  chuck,  the  follow- 
ing described  method  of  repair  was  attempted,  and 

somewhat  to  our  surprise  the  result  was  very  satis- 
factory, the  repaired  chuck  being  as  good  as  new  and 
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not  even  having  the  appearance  of  a  repair  job.  The 

edges  of  the  breaks  were  carefully  cleaned  of  loose 

particles  of  metal  and  the  parts  brought  together  with 

the  chuck  lying  face  downward  on  a  bench  plate.  A 
steel  band  of  suitable  size  was  made  by  bending  and 

welding  a  piece  of  bar  steel  into  a  ring  leaving  the 

X=  Portion  drilled  onO 
stotted  -for  Screw 

anc\  Jaw 

A  REPAIRED  CHUCK 

inside  diameter  small  enough  to  finish.  This  band 
was  then  bored  to  a  shrink  fit  over  the  outside  of  the 
chuck  and  shrunk  into  place.  Then  putting  the  chuck 
onto  the  lathe  the  band  was  turned  and  faced.  Boring 
the  holes  for  the  wrench  and  slotting  the  band  to 
allow  the  jaws  to  enter  their  channels  completed  the 
job  and  made  the  chuck  practically  as  good  as  new. 

Scaling  Reduced  Drawings 
By  B.  a.  Tyson 

In  making  careful  studies  of  line  cuts  of  machine 
drawings  in  technical  publications  it  frequently  hap- 

pens that  many  of  the  desired  dimensions  are  not  given 
and  it  usually  always  happens  that  the  scale  of  reduction 

is  such  that  none  of  the  customary  graduations  on  the 

draftsman's  scale  will  fit.  Usually  one  or  more  dimen- 
sions are  given  or  may  be  learned  from  the  description 

accompanying  the  cut.  From  one  of  these  the  ratio  of 
reduction  may  be  determined.  By  measuring  with  a 
full  size  scale  and  applying  this  ratio,  the  other  dimen- 

sions may  be  computed. 
For  a  complicated  drawing  this  procedure  involves 

considerable  arithmetic  or  slide-rule  work.  For  ac- 
curate and  rapid  work  a  scale  may  be  made  to  fit  the  cut. 

This  may  be  done  in  15  minutes  by  the  following  applica- 
tion of  the  familiar  method  of  dividing  a  line  into  a 

given  number  of  parts. 
Select  on  the  cut  one  of  the  known  dimensions,  a  long 

one  if  possible,  and,  as  shown  in  accompanying  sketch, 
lay  off  an  equal  distance  AD  on  the  line  AB.  Suppose 
this  line  represents  26  in.  on  the  cut.  From  A  draw 

AC,  making  any  angle — say  30  degrees — ^with  AB.  Now 
lay  oflf  on  AC  the  distance  AE  equal  to  26  in.,  selecting 
the  scale  which  will  bring  E  as  nearly  as  possible  di- 

rectly over  D.  Draw  ED.  Beginning  at  A,  lay  off  on 
AC  the  graduations  of  the  scale  used  in  laying  off  AE 
as  indicated,  and  project  on  AB  the  joints  marked  off 
by  drawing  lines  parallel  to  ED.  Now  with  a  knife 
and  straight  edge,  cut  along  line  AB  and  the  scale  is 
complete. 

If  permanency  is  desired,  a  very  presentable  and  dur- 
able article  may  be  made  by  using  a  piece  of  thin  white 

celluloid.  Cut  a  strip  about  i  in.  wide  and  pin  down 
with  one  edge  facing  the  line  AB.  With  a  sharp  knife 
held  vertically,  transfer  the  graduations  of  AB  to  the 
celluloid  by  cutting  lines  in  its  surface.  Next  rub  India 
ink  over  the  surface  of  the  strip.  By  washing  off  the 
excess  ink,  each  scratch  made  by  the  knife  will  retain 
the  ink  and  will  show  up  as  a  sharp  black  line.  This 
home-made  scale  will  compare  favorably  with  one  that 
costs  real  money. 

Eraser  for  Pencil  Marks 
By  J.  H.  Moore 

Instead  of  using  an  eraser  to  take  out  fine  detail 

on  pencil  drawings  I  use  a  fountain-pen  filler  with  a 
piece  of  cloth  wrapped  around  the  small  end.  The  tube 
is  filled  with  benzine,  and  when  picking  it  up  a  slight 

pressure  on  the  bulb  moistens  the  cloth  so  that  pencil 
marks  may  be  wiped  out  with  it  without  smudging 

adjacent  lines. 

1 
AN  EASILY  MADE  REDUCING  SCALE 

ERASER    FOR    DRAFTSMEN'S    USE 
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ONE  of  t
he  things  we have  learned  from  the 

war  is  the  art  of  deep 
boring,  and  the  experience 

gained  in  this  line  can  be  util- 
ized in  other  kinds  of  work. 

One  of  the  shops  which  was 
most  successful  was  the  Tioga 
Steel  and  Iron  Co.,  of  which 

L.  R.  Layton  is  mechanical 

superintendent,
  
their  new 

gun  plant  in  Philadelphia  hav- 
ing made  a.  splendid  record  in 

handling  4-in.  guns  for  the 
navy.      An    outline    drawi

ng  ■ 
of  this  gun,  with  only  a  few 
main  dimensions  shown  so  as  to  give  an  idea  of  the  work 
involved,  is  illustrated  in  Figs.  1  and  2,  the  first  show- 

ing the  jacket  and  the  second  the  gun  tube  or  liner. 
As  is  usual  in  all  work  of  this  kind  test  pieces  are  cut 

from  each  end  of  the  forging,  these  disks  being  sawed 
.so  as  to   give  two  bars   from  each   disk,  the   ends  of 

Gun -Boring  Tools 
and  Data 
By  FRED  H.  COLVIN 

Principal   Associate  Editor  American  Machinist 

The  drilling  of  deep  holes  has  been  a  difficult 
problem  in  many  places.  This  article  shows  the 
tools  and  practice  of  one  of  the  most  successful 
gun  shops,  and  the  same  facts  are  equally  useful 
in  any  other  kind  of  deep  drilling  and  boring. 

After  the  jackets  were 
rough-turned  and  bored  the 
average  weight  was  5114  lb., 
which  shows  that  something 

over  2i  tons  of  metal  was  re- 
moved in  these  operations.  It 

is  interesting  to  note  that  it 
was  unnecessary  to  make  a 
special  operation  of  removing 
scale  before  machining  the 

gun,  as  heavy  scale  was  not 
allowed  to  accumulate  during 
the  forging  operation,  and  the 
light  scale  was  loosened  by 

■  green   annealing.     This    also 
applied  to  the  gun  tube.  Be- 

fore any  machine  work  was  done,  the  forging  was 
carefully  examined  to  find  the  extent  of  all  defects 
before  laying  out  and  centering  for  rough-turning. 
These  defects  were  examined  with  the  aid  of  a  chipping 
hammer  or,  in  the  case  of  seams,  drilling  at  various 
points  along  the  seam  with  a  portable  electrical  drilling 

these  bars  squared  and  the  bars  turned  to  a  standard     machine,  using  a  «  to  ̂   in.  diameter  drill. 

I^i 
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FIG.    1.      JACKET   OF   4-IN.   GUN 

section  for  the  testing  machine.  This  work  took  4 
hours,  this  being  divided  into  1  hour  for  cutting  the 
disks  from  the  forging,  1  hour  and  15  min.  for  hack- 
sawing  the  four  bars  and  squaring  the  ends,  and  1  hour 
and  45  min.  for  completely  turning  the  four  test  pieces. 
This  refers  to  the  tube  forging. 

The  disks  from  the  ends  of  the  jacket  forgings  were 
cut  on  a  double-bladed  Newton  cold  saw  instead  of  in 
the  lathe,  as  was  the  case  with  the  tube,  and  the  time 
was  somewhat  less  in  .spite  of  the  increased  diameter 
of  the  forging.  Test  pieces  were  also  made  from  these, 
as  in  the  case  of  the  tube. 
The  average  weight  of  the  jackets  shown  in  Fig.  1 

was  11,490  lb.,  this  being  reduced  to  10,900  lb.  after 
the  end  had  been  removed  for  making  the  test  pieces. 

Both  the  turning  and  boring  were  done  on  Bridgeford 
36-in.  heavy  pattern  lathes,  the  time  required  for 
turning  being  11  hours,  using  two  tools  at  a  cutting 
speed  of  31  ft.  per  minute.  The  depth  of  cut  was 

y'j  in.  and  the  feed  per  revolution  0.131,  rem;,>ving  210 
lb.  of  metal  per  hour.  The  boring  of  the  jacket  was 
divided  into  four  operations,  these  requiring  14  hours 
to  complete.  The  feeds  for  these  operations  were  as 
follows:  Operation  1,  0.3  in.;  operation  2,  0.6  in.; 
operation  3,  0.48  in.,  and  operation  4,  0.4  in.  The 
weight  of  metal  removed  was  170  lb.  per  hour,  and  the 
type  of  boring  head  is  that  shown  in  Fig.  3. 

This  boring  bar  has  a  number  of  very  interesting 
details,  three  views  of  the  body  being  shown  at  A. 
Four  hard-steel  wearing  strips  are  provided,  details  of 

_»A  ̂  ^^^^^---1- 
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FIG.   2.     TUBE  OP  4-IN.   GUN 
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this  being  shown  at  B. 
shown  at  C  and  another 

BORING    HEAD    FOR   JACKET 

One  form  of  pilot  drill  is 
at  F.  The  first  is  a  single 

solid  cutter  while  the  second  is  in  two  parts,  put  to- 
gether as  at.G,  and  held  in  the  holder  E.  This  holder 

has  four  holes  for  lubricant,  these  holes  communicating 
with  the  central  chamber  in  the  body  of  the  boring 

head.  It  will  also  be  noted  that  there  is  a  Jf-in.  slot 
on  each  side  of  the  pilot  drill  holder.  These  fit  the 
cutters  on  each  side  of  the  boring  head  and  effectively 
prevent  turning  in  the  head  itself. 

The  flat  boring  cutters  for  the  head  are  shown  in 
detail  at  D,  the  lip  clearance  and  the  location  of  the 
chip-breaking  notches  being  left  for  determination  in 
the  shop,  which  is  a  very  sensible  thing  to  do.  In  order 
to  utilize  worn  cutters  provision  is  made  for  turning 
back  the  front  face  of  the  boring  head  after  there  has 
been  an  accumulation  of  worn  boring  cutters. 

A  very  similar  type  of  boring  bar  was  used  in  the 

tube,  but  owing  to  its  being  of 
somewhat  smaller  diameter  it 

presented  different  problems 
of  construction,  and  is  on  this 
account  shown  in  detail  in 
Fig.  4.  The  head  or  body  is 

shovvTi  at  A,  two  cross-sections 
showing  the  holes  for  the 
lubricant  being  showm  at  B, 
the  hardened  wearing  strips 
at  C  and  the  main  cutters  at 
D.  At  E  are  shown  both  the 

two-part  pilot  drill  and  the 
holder,  these  being  very  simi- 

lar to  those  shown  in  Fig.  3. 
In  view  of  the  difference  in 
diameter,  however,  it  seems 

best  to  give  considerable  de- 
tail to  the  dimensions,  which 

may  well  form  a  guide  for 
anyone  with  deep  boring  to  do. 
The  illustrations  show  the  de- 

tails so  clearly  that  further  de- 
scription is  unnecessary. 

The   cutting    lubricant    for 
the  sawing  and  for  the  gun  boring  was  made  of  a  30 
per  cent,  soluble  oil  mixed  with  15  to  20  parts  of  water. 
but  it  should  be  understood  that  this  performance  could 
not  be  counted  on  as  a  regular  thing. 

Some  Excellent  Records 

The  following  records  on  boring  have  been  made: 
5000  ft.  of  guns  bored  in  July  with  3  lb.  13  oz.  broken 

drill  blades. 

6000   ft.  of  gun   bored   in   August  with   3   lb.   4 
broken  drill  blades. 

cutting    with 48  ft. 
grinding. 

42  ft. 

grinding. 
39  ft. 

grinding. 

continuous 

continuous    cutting    with 

5A 

oz. 

drill    without 

drill    without 

continuous    cutting    with    7i    drill    without 

FIG,  4.     DRILLING  HEAD  FOR  TUBE 

(E) 

'^±:^d. 
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They  have  also  made  speed  records  on  boring  as 
follows : 

53  in.  per  hour  with  3,'>^  di:ill. 
48  in.  per  hour  with  5/,.  drill. 
36  in.  per  hour  with  7i   drill. 

These  speed  records  cannot  be  maintained  without 
increasing  the  breakage  and  the  frequency  of  grinding 
cutters.  As  far  as  the  experience  of  this  shop  shows 
in  this  line  of  work  the  speeds  covered  in  the  body  of 
this  article  are  the  most  efficient  from  all  standpoints. 

The  work  on  the  gun  tubes  is  also  interesting,  the 
tubes  being  over  18  ft.  long  in  the  rough  and  weighing 
4378  lb.  After  removing  the  test  pieces  the  weight  is 
4110  lb.,  and  when  rough-turned  and  bored,  2223  lb. 

electrical    repair    shop    in    the    afternoons,    attending 
classes  in  the  forenoon. 

His  connection  with  the  Holt  Manufacturing  Co.  dates 
from  Feb.  15,  1896.  Since  then  until  he  resigned  to 
accept  a  position  as  expert  for  the  Government  during 

the  war,  Mr.  Holt's  experience  has  covered  all  branches 
of  tractor  work.      To   him   more  than   to   any   other 

Maj.  John  M.  Parker,  who  has  been  Chief  of  the 
Military  Guard  Section,  has  been  discharged.  His  home 
is  at  Owego,  N.  Y.  He  attended  Cornell  University  and 
studied  mechanical  engineering.  He  is  also  a  member 

of  the  New'  York  bar. *    *    * 

First  Lieut.  P.  H.  Taylor,  who  is  an  electrical  engi- 
neer and  a  graduate  of  Lafayette  College,  has  been 

discharged  from  service.  His  home  is  at  South  G€r- 
mantcwTi,  Penn.  He  has  been  on  duty  at  the  Aberdeen 
Proving  Ground  as  a  proof  officer. 

First  Lieut.  Richard  C.  Eggleston,  5035  Florence 
Ave.,  West  Philadelphia,  Penn.,  has  been  dismissed 
from  service.  He  is  a  graduate  of  Yale  and  was  for- 

merly employed  by  the  Pennsylvania  Railroad  Co.  and 
in  the  service  he  has  been  on  duty  in  the  Planning  Sec- 

tion of  the  Engineering  Division. 

Maj.  Frank  W.  Wood  of  Cleveland,  Ohio,  president  of 
the  Wood  &  Spencer  Co.,  machinists  and  machinery 
manufacturers  and  also  president  of  the  Cleveland  Cast- 

ings Pattern  Co.,  has  been  recently  discharged  from 
the  service.  He  served  about  eleven  months  in  France 
in  the  Construction  and  Maintenance  Division. 

Pliny  Holt  Perfecting  New  Cannon 
Carriage 

Pliny  E.  Holt,  of  the  Holt  Manufacturing  Co.,  and 

recently  in  charge  of  the  corps  of  engineers  engaged 
in  the  development  work  of  artillery  tractors  for  the 
Ordnance  Department,  has,  since  leaving  the  Govern- 

ment employ,  been  working  upon  new  problems  in  gun 
motorization.  Mr.  Holt,  who  was  born  in  Loudon,  N.  H., 
became  an  Ohioan  at  the  age  of  six  and  a  resident  of 
Minnesota  at  the  age  of  ten,  inheriting  at  an  early  age 
his  taste  for  travel  which  takes  him  from  the  Stockton 
plant  of  the  Holt  company  in  California  to  the  Peoria 
plant  of  the  company  and  to  Washington  at  frequent 
intervals.  He  is  a  graduate  of  the  University  of  Min- 

nesota and  paid  his  college  expenses  by  conducting  an 

PLINY   E.   HOLT 

man  belongs  the  credit  for  the  successful  development 

of  the  "Caterpillar."  He  organized  the  Aurora  Engine 
Co.,  at  Stockton,  in  1905.  In  1909,  Mr.  Holt  moved 
East,  bought  the  Colean  plant  at  Peoria  and  organized 
the  Holt  Caterpillar  Co. 

In  1913,  he  was  made  vice  president  and  general  man- 
ager of  the  consolidated  companies,  including  the  Holt 

Manufacturing  Co.,  Holt  Caterpillar  Co.,  Houser  & 
Haines  Manufacturing  Co.,  the  Best  Manufacturing  Co. 
and  the  Aurora  Engine  Co. 

During  the  time  that  Mr.  Holt  was  in  Washington 
he  not  only  supervised  the  design  and  building  of 
the  pilot  vehicles  which  were  afterward  called  the  10- 
ton,  5-ton  and  2i-ton  artillery  tractors,  but  in  addition 
to  this  he  made  the  preliminary  study  of  the  one-man 
tank  which  was  later  built  by  the  Ford  company.  He 
also  supervised  the  work  of  preliminary  design  of  the 
150-ton  tank  and  started  work  on  the  1500-ton  tank 
at  the  request  of  the  Naval  Consulting  Board,  which 
work  was  finally  completed  in  conjunction  with  the 
engineers  of  the  Westinghoiise  company.  On  Aug.  3, 
1918,  Mr.  Holt  was  appointed  by  General  Williams  as 
chairman  of  the  board  organized  to  handle  the  produc- 

tion of  the  caterpillar-artillery  program. 
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Freight  Forwarding  for  Export 
By  W.  J.  RILEY 

Export  Manager,  Judson  Freight  Forwarding  Co. 

The  forwarding  of  export  freight  has  many  com- 
plex problems,  the  solving  of  which  the  exporter 

is  glad  to  be  relieved.  This  article  tells  in  detail 
what  must  be  done  in  fonvarding  export  freight 

and  sets  forth  the  duties  of  the  forwarder. 

The  forwarder  must  know  specifically  what  can 
and  cannot  be  exported  from  this  country  and 

imported  into  other  countries.  He  must  be 
familiar  with  and  think  in  terms  of  permits, 
licenses,  declarations,  banking  requirements, 
collection  facilities,  insurance,  risks  of  war,  loss, 
damag,  theft,  customs  regulations  at  home  and 

abroad,  the  most  favorable  routes  by  land  and 

ivater,  etc.  His  services  are  as  valuable  to  the 

exporter  as  are  the  services  of  the  custom-house 
broker  to  the  importer. 

THE  freight-forwarding  business  is  divided  i
nto 

several  classes.  Some  forwarders  confine  their 
efforts  to  domestic  business,  and  some  even  to 

certain  commodities  within  limited  territories.  Some 

forwarding  companies  extend  their  activities  to  cover 
all  branches  of  both  foreign  and  domestic  business.  The 

subject  to  be  considered  on  this  occasion  is  the  for- 
warding business  in  connection  with  foreign  trade  only. 

Briefly,  then,  a  freight  forwarder  is  one  who  is  able 
to  handle  in  every  detail  any  kind  of  a  shipment  from 
any  point  in  this  country  to  any  point  in  any  other 

country  which  can  be  reached  by  any  form  of  recog- 
nized transportation. 

A  forwarder  is  in  business  because  the  requirements 
of  business  have  created  him.  His  services  are  sought 
for  the  same  reason  which  impels  a  man  to  hire  a 
plumber  when  he  has  a  leaky  faucet,  or  to  employ  a 
doctor  when  he  is  sick.  The  point  is  that  the  for- 

warder is  a  specialist  in  his  line,  just  as  truly  as  any 
tradesman  or  professional  man  is  a  specialist  in  his 
vocation. 

Knowledge  Required 

He  must  know,  or  be  able  to  find  out  very  quickly, 
what  articles  our  Government  will  permit  to  be  ex- 

ported and  what  the  governments  of  other  countries 
will  permit  to  be  imported.  If  there  are  any  restric- 

tions he  must  know  the  character  and  extent  of  such 
limitations  and  how  to  overcome  them. 

He  must  know  all  about  the  permits,  jnses  and 
declarations  which  are  required  and  how  to  obtain  them. 
He  must  have  a  thorough  knowledge  of  all  banking 
requirements  and  collection  facilities  in  this  country 
and  other  countries ;  he  must  be  able  to  quote  instantly 
approximate  figures  and  quickly  to  quote  actual  figures 
of  cost  to  handle  a  shipment  of  any  commodity  from 
point  of  origin  to  final  destination,  including  all  of 
the  elements  which  form  a  part  of  that  cost. 

He  must  know  all  about  the  various  kinds  of  insur- 
ance covering  marine,  war,  theft,  pilferage,  loss,  and 

damage,  and  be  able  to  quote  cost  of  coverage,  against 
these  risks. 

•From    an    address   before    the    Sixth    National    Foreign-Trade Convention.   Chicago,   Apr.   25,   1919. 

He  must  know  the  customs  regulations  at  home  and 
abroad,  as  well  as  the  most  favorable  trade  routes  at 
different  seasons  and  under  varying  conditions,  in  order 
that  the  promptest,  most  economical,  most  satisfactory 
service  may  be  secured  not  only  for  the  consignor  in 
this  country,  but  for  the  consignee  in  a  foreign  country. 

In  short,  a  forwarding  agent  must  know  everything 
in  connection  with  transporting  a  shipment  which  the 

shipper  does  not  know,  and  which  he  cannot  learn  with- 
out incurring  a  greater  expense  than  the  cost  of  the 

fonvarder's  services. 

Service  To  Be  Rendered 

Having  stated  what  a  forwarder  must  know,  it  fol- 
lows that  he  must  be  able  to  translate  his  knowledge 

into  service.  Otherwise,  his  service,  which  is  all  that  he 
has  to  sell,  would  be  as  useless  as  the  wisdom  of  an 
astronomer  in  toting  a  hod  of  bricks. 

He  must  make  prompt,  complete  and  courteous  replies 

to  all  inquiries,  and  must  anticipate  the  shipper's  needs 
and  provide  him  with  shipping-instruction  blanks  to  be 
filled  out  to  meet  all  possible  emergencies. 
He  should  be  able  to  immediately  place  insurance 

with  any  insurance  company  named  by  the  shipper,  or 
to  arrange  for  such  insurance  under  a  blanket  policy 

which  every  up-to-date  forwarder  provides  for  immedi- 
ate use.  He  must  maintain  his  own  warehouse  or  have 

warehouse  connections  to  take  care  of  goods  at  assem- 
bling points  and  at  ports  of  exit  pending  shipment.  He 

must  make  all  arrangements  to  comply  with  custom 
house  and  consular  requirements. 

The  forwarder  must  secure  and  book  steamship  space 
for  each  individual  shipment;  and  in  many  cases,  he 
must  contract  such  space  in  advance  for  the  protection 
o£,  and  in  anticipation  of,  the  needs  of  his  patrons. 

He  must  maintain  offices  manned  by  experts  who  are 
capable  of  attending  to  every  detail  in  connection  with 
clearing  shipments  from  port  of  exit.  In  many  cases, 
this  involves  the  work  of  locating  cars  in  railroad  yards 
and  shipments  in  freight  houses  and  warehouses,  and 
in  seeing  that  they  are  moved  at  the  proper  time  to  the 
docks,  and  cleared  on  the  steamer  for  which  booked. 

He  must  not  only  maintain  offices  in  United  States 
ports  of  exit,  but  he  must  have  agents  or  representatives 
in  the  principal  ports  and  cities  of  all  foreign  countries. 
He  must  have  banking  credit  and  facilities  for  discount- 

ing drafts  when  required  and  for  making  collections  at 
foreign  destinations. 

In  order  to  take  care  of  the  prepayments  of  rail  and 
ocean  charges  which  are  demanded  by  railroads  and 
steamships  pending  reimbursements  on  the  part  of  the 
shipper,  the  forwarding  agent  must  have  a  considerable 
amount  of  invested  capital. 

As  the  methods  of  handling  shipments  via  the  Pacific 
differ  somewhat  from  the  methods  via  the  Atlantic  and 
Gulf  Ports,  it  may  be  well  to  describe  these  conditions 

briefly  and  separately. 
Consignments  to  Australasia  or  the  Orient  are,  with 

few  exceptions,  handled  on  through  bills  of  lading, 
covering  rail  and  ocean  movement  from  point  of  origin 
to  final  destination. 

To  enjoy  the  proportional  rail  export  rate  and  other 

I 
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benefits  of  these  through  bills  of  lading,  it  is  necessary 
that  every  consignment  shall  be  contracted  for  and 
booked  in  advance  with  a  steamship  line. 

A  rail  perm'it  must  be  obtained  and  the  shipment 
must  then  be  made  within  the  limits  prescribed  by  rail- 

road regulations:  namely  from  25  to  30  days  from  Chi- 
cago territory,  and  from  SO  .to  35  days  from  eastern 

territories  prior  to  the  scheduled  sailing  of  the  steamer 
on  which  shipment  is  booked.  The  permit  number  must 
be  shown  on  the  initial  line  of  the  bill  of  lading. 

These  through  export  bills  of  lading  are  not,  as 
might  naturally  be  expected,  made  up  by  the  railroads, 
but  are  made  up  by  the  forwarder  at  his  own  expense. 
The  railroad  company  furnishes  the  blanks;  the  for- 

warder fills  them  out  in  every  detail  including  shipping 
permit  numbers,  order  numbers,  descriptive  markings, 
and  every  item  and  condition  necessary  to  make  a  com- 

plete document.  On  nearly  all  trans-Pacific  shipments, 
it  is  necessary  for  the  forwarder  to  make  up  from  20 
to  25  copies  of  each  lading.  The  shipper  usually  re- 

quires two  or  three  originals  and  several  non-negotiable 
copies  for  his  own  use;  the  other  copies  are  required 
by  the  railroad  and  steamship  companies  and  also  for 
the  use  of  the  forwarding  agents  at  port  of  exit  and 
for  custom-house  purposes,  etc. 

Bills  of  Lading 

As  soon  as  possible  after  the  shipment  moves  from 
point  of  origin,  copies  of  the  bills  of  lading  and  full 
instructions  as  to  steamship  bookings  are  mailed  to  the 
agent  of  the  forwarding  company  at  port  of  exit,  who 
then  takes  care  of  custom-house  requirements,  checks 
up  the  shipments  to  see  that  they  are  brought  down 

to  the  docks  and  placed  on  the  boat.  The  forwarder's 
agent  at  port  of  exit  then .  advises  the  home  office  of 
particulars  of  clearances,  which  are,  in  turn,  communi- 

cated to  the  shipper. 
As  is  generally  known,  railroad  companies  do  not 

issue  through  bills  of  lading  covering  export  shipments 
via  Atlantic  Coast  ports.  The  rail  movements  and  the 
ocean  movements  are  handled  separately.  On  less  than 
carload  lots,  it  is  not  absolutely  necessary  to  make  ad- 

vance steamship  bookings  although  it  is  desirable  to 
have  these  bookings  made  whenever  this  is  practicable. 
These  LCL  shipments  must,  of  course,  be  warehoused 
between  the  time  of  arrival  at  New  York  and  departure 
of  steamer. 

Carload  lots  require  the  issuance  in  advance  of  a 
G.  0.  C.  (General  Operating  Committee)  permit,  which 
permit  is  not  issued  until  after  a  firm  booking  has 
been  made  with  steamship  company  and  evidence  sub- 

mitted that  this  has  been  done.  This  permit  specifies 
the  dates  within  which  the  shipment  must  be  made. 

Notice  of  arrival  of  cars  is  furnished  to  the  forwarder's 
agent  at  the  port,  who  arranges  for  prompt  transfer 
to  the  loading  dock. 

The  steamship  companies  furnish  blank  bills  of  lading 
to  the  forwarder,  who  makes  up,  at  his  own  expense, 
all  the  necessary  copies  to  comply  with  the  require- 

ments of  the  shipper,  the  banks,  the  steamship  com- 
panies, customs  house,  etc.  This  entails  issuance  of 

from  15  to  20  copies  of  each  steamship  lading.  The 

forwarder's  agent  at  port  of  exit  sees  that  all  the  pa- 
pers controlling  or  concerning  the  shipment  are  mailed 

on  the  boat  which  carries  the  freight  or  on  some  fast 
mail  steamer  which  will  reach  the  consignee  as  early 
or  earlier  than  the  goods  will  arrive  at  destination. 

The  forwarder's  agent  at  the  port  advises  the  home 

office  of  clearances,  which  are  in  turn  communicated 
to  the  shippers. 

Shipments  via  Gulf  ports  are  handled  practically  in 
the  same  way  as  via  the  Atlantic.  It  might  be  stated 
at  this  point  that  the  question  of  having  railroads  issue 

through  bills  of  lading  from  point  of  origin  to  destina- 
tion via  Atlantic  and  Gulf  ports  is  now  having  serious 

consideration.  The  consensus  of  opinion  is  that  ar- 
rangements for  such  through  bills  of  lading  will  be 

made  in  the  near  future. 
Having  now  outlined  the  duties  and  service  of  the 

forwarders  under  normal  conditions,"  it  might  be  ap- 
propriate to  refer  to  conditions  which  existed  during 

the  war.  There  were,  of  course,  many  disappointments 
to  shippers,  some  of  which  may  have  been  attributed  to 
the  forwarders,  whereas,  the  latter,  like  the  shippers 
themselves,  were  simply  the  victims  of  war  conditions. 

War  Conditions 

For  instance.  The  Railroad  Administration  provided 
time  limits  and  rules  governing  shipments  from  interior 
points  to  the  ports.  The  shipper  may  have  complied 
with  these  requirements.  His  shipments  may  have 
reached  the  port  in  time  for  the  scheduled  sailing,  but 
the  consignment  may  have  been  shut  out  on  account  of 
steamer  having  over-booked  its  capacity,  or  the  sailing 
of  the  steamer  may  have  been  cancelled,  or  the  Govern- 

ment may  have,  at  the  last  moment,  commandeered  a 
large  portion  or  the  entire  capacity  of  the  steamer. 
In  other  cases,  the  shipments  may  have  failed  to  reach 
the  ports  on  account  of  congested  conditions  of  the 
railroads  particularly  in  the  vicinity  of  the  ports. 
These  conditions  were,  in  most  cases,  unavoidable  and 
in  many  cases  beyond  the  control  of  the  forwarder.  As 
a  consequence,  storage  charges  and  demurrage  charges 
accrued,  for  which  it  is  frequently  found  impossible  to 
obtain  any  redress.  Upon  reflection,  it  will  be  realized 
that  the  disappointments  and  the  extra  costs  which  the 
shippers  may  have  been  called  upon  in  many  instances 
to  pay,  were  not  due  to  failure  on  the  part  of  the  for- 

warders to  do  everything  that  possibly  could  be  done, 
but  was  due  entirely  to  the  war  conditions  which  are 
now  ended.  The  services  which  have  been  rendered  in 

the  past  by  the  forwarders  may  be  accepted  as  an  ev- 
idence of  the  assistance  which  they  can  render  to  the 

shipping  public  in  the  future. 
It  may  not  be  generally  known,  but  it  is  nevertheless 

a  fact,  that  the  principle  of  consolidated  cars  which 
enables  the  forwarder  to  make  reduced  rates  on  LCL 
shipments  and  to  offer  improved  service  in  connection 
with  handling  the  same,  was  finally  approved  and  sup- 

ported in  a  case  which  was  taken  up  to  the  United 
States  Supreme  Court  by  three  or  four  forwarding 
companies.  At  that  time,  a  few  of  the  railroad  com- 

panies were  opposed  to  the  principle  involved.  It  is 
only  fair  to  say,  however,  that  since  that  time  the  rail- 

road companies  generally  have  recognized  the  value 
to  themselves  of  the  consolidated  car  principle  and  may 
now  be  found  to  be  favoring  the  forwarders  as  an  ad- 

junct to  their  business.  A  few  months  ago,  an  order 
was  issued  to  discontinue  the  issuance  of  through  bills 
of  lading  on  export  shipments  via  Pacific  Coast,  and 
the  cancellation  of  all  export-rail  rates.  This  order  was, 
of  course,  fought  by  shippers;  and  without  in  any 
way  minimizing  the  efforts  of  the  shippers,  it  may  be 
truthfully  asserted  that  the  forwarders,  by  their  united 
eflforts  and  their  knowledge  of  the  business,  were  able 
to  demonstrate  the  evil  effects  of  the  proposed  order  to 
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the  Railroad  Administration  so  promptly  and  clearly 

that  the  Railroad  Administration  was  led  to  cancel  the 

order.  Of  course,  the  cancellation  of  the  order  to  dis- 
continue issuance  of  bills  of  lading  carried  with  it  the 

continuance  of  through  export  ladings,  for  if  the  orig- 
inal order  had  gone  through,  all  export  shipments  would 

have  had  to  move  on  local  bills  of  lading  and  at  local 

rates  from  point  of  origin  to  the  ports.  Another  case 

is  that  of  the  demurrage  tariffs  at  the  ports,  particu- 

larly on  the  Pacific  Coast.  The  storage  and  demurrage 

charges  assessed,  worked  a  great  injustice  to  the  shipper 

who  had  complied  in  every  way  with  the  rules  and  regu- 

lations governing  this  traffic  as  laid  down  by  the  car- 
riers. These  matters  have  been  greatly  modified  and 

the  charges  reduced,  largely  through  the  efforts  of  the 

forwarding  companies  in  connection  with  the  various 
boards  who  were  in  control. 

The  Forwarder's  Value 
The  forwarder  is  not  only  necessary  to  the  average 

shipper  who  wishes  to  engage  in  foreign  trade,  but  his 
services  are  frequently  employed  by  the  larger  concerns 

of  the  country  who  have  their  own  export  organizations 
to  look  after  their  own  business,  which  is  perhaps  the 

best  form  of  testimony  which  the  forwarder  can  submit 

as  to  the  value  of  the  services  which  he  can  render.  The 

reason  for  this  is  that  the  forwarder's  connections  and 
dealings  are  so  wide  and  cover  so  many  different  fields 

of  operation,  bringing  him  into  contact  with  cargo  or 
so-called  tramp  steamships  as  well  as  with  all  of  the 

regularly  established  lines,  that  he  can  frequently  offer 

facilities  to  the  big  industrial  companies  which  their 
own  organizations  do  not  cover. 

The  forwarder,  through  his  agents  and  cor- 
respondents in  foreign  countries,  is  able  to  obtain 

particulars  of  manufactured  articles  and  materials  for 
which  there  is  a  market  in  foreign  countries.  These 

opportunities  are  submitted  to  the  forwarder's  cus- 
tomers, who  are  thus  enabled  to  increase  their  business 

and  frequently  are  placed  in  a  position  to  open  up  an 
entirely  new  field  for  trade.  Many  merchants  and  manu- 

facturers of  this  country  have  received  their  first 
foreign  orders  through  the  information  originally 
furnished  by  the  forwarders,  and  these  orders  were 
subsequently  retained  by  the  services  of  the  forwarder. 

Methods  of  Making  Connecting-Rods 
By  Frank  C.  Hudson 

The  design  of  connecting-rods  is  much  alike  in  all 
motors  at  present,  the  cap  being  held  to  the  rod  by  two 
bolts  as  in  marine-engine  practice.  A  few  still  adhere 
to  the  cap  with  but  one  bolt  and  a  hinge  joint  on  the 

other  side,  but  the  four-bolt  rod  seems  to  have  gone  "by 
the  board." 
When  it  comes  to  the  manufacturing  methods,  and  I 

might  say  the  principles  involved,  there  is  quite  a  dif- 
ference of  opinion.  In  most  cases  the  rod  is  forged 

complete  at  the  crankshaft  end  and  the  cap  is  afterward 
removed  by  sawing  or  milling.  A  few  do,  or  did,  forge 
the  cap  separately,  face  the  surfaces  on  both  rod  and 
cap,  drill  for  the  bolts  and  after  bolting  them  together, 
treat  the  piece  as  a  solid  rod  in  the  boring  and  sub- 

sequent operations. 
Some  bore  the  holes  in  both  ends  of  the  rod,  finish 

the  holes  with  the  proper  center  distance,  then  saw  off 
the  cap  and  use  shims  to  replace  the  metal  removed  by 

the  saw.    Others,  following  airplane-motor  practice,  seat 
the  cap  and  rod  carefully  together,  without  shims  or 
liners  of  any  kind,  and  finish  the  rod  as  though  it  were 
solid  instead  of  having  a  removable  cap. 

The  Spring  of  the  Rod 

Forgings  vary  a  trifle  in  length  and  in  other  dimen- 
sions, and  substantial  boring  fixtures  are  necessary  to 

prevent  the  drill  or  boring  tool  from  following  the 
forged  depression  or  hole  as  the  case  may  be.  The 
forgings  are  also  apt  to  be  a  bit  bent  on  cooling  and 
some  builders  straighten  the  forgings  quite  carefully 
before  the  first  operation.  One  difficulty  is  that,  after 
the  outer  skin  of  the  metal  is  removed  in  some  places, 
the  rod  is  very  likely  to  spring  in  another  direction. 
To  help  in  avoiding  this,  one  maker  at  least,  subjects  the 
straightened  rod  to  a  heavy  pressure  in  what  may  be 
called  a  coining  die,  to  help  get  it  to  the  desired  di- 

mensions and  to  aid  in  holding  the  metal  against  further 
changes. 

There  is  also  quite  a  difference  in  practice  regarding 
the  machining  of  the  holes  in  the  rod.  One  well-known 
maker  broaches  both  holes  and  fits  the  bearings  shells 
directly  to  the  broached  surface.  Others  ream  the  holes, 
while  still  others  believe  that  they  should  be  carefully 
ground  to  secure  the  best  results.  The  advantage  of 
securing  a  firm  and  true  seat  for  the  bearing  shell  is 
of  course  admitted,  but  the  method  of  finishing  the  hole 
does  not  of  itself  insure  the  holes  being  parallel.  The 
motors  with  bearings  cast  directly  into  the  rods  avoid 
this  difficulty. 

Securing  Alignment  of  Holes 

It  is  customary  to  first  finish  the  sides  of  the  rod 
ends  and  work  from  these  in  securing  holes  parallel  with 
each  other.  These  surfaces  are  carefully  preserved  and 
in  some  cases  rest  on  three-point  bearings  to  insure 
squareness.  But  even  this  sometimes  fails  to  insure 
the  accuracy  desired.  The  usual  practice  is  to  bore  and 
ream  or  ̂ rind  the  large  end  of  the  rod  first,  as  this 
gives  a  larger  working  surface  for  holding  thef  rod. 

One  motor  builder,  who  is  very  particular  about  the 
rods  being  parallel,  has  abandoned  using  the  side  of 
the  large  end  in  favor  of  the  bore.  He  uses  an  ex- 

panding mandrel  inside  the  crankpin  end,  after  the 
hole  has  been  carefully  ground,  and  finds  the  results 

very  satisfactory.  The  argument  is  that  the  bore  pre- 
sents a  much  larger  working  surface  than  the  side  and 

is  therefore  more  reliable.  Unfortunately  all  the 
methods  seem  to  leave  the  necessity  of  a  slight 
straightening  of  the  rod  at  final  inspection  and  it  is 
something  of  a  question  as  to  how  the  steel  behaves 

when  it  gets  hot  and  is  being  hammered  by  the  ex- 
plosions at  the  rate  of  from  500  to  1000  times  or  more 

a  minute. 

The  question  of  finishing  connecting-rods  all  over 
seems  to  be  solved  in  most  cases  by  not  doing  it.  One 

builder  of  high-grade  cars  finishes  the  rods  all  over  as 

in  airplane-motor  work.  Others  building  cars  of  equal 

grade  do  not  attempt  to  finish  the  outside  of  the  rods. 

All  good  builders  select  the  rods  for  a  given  motor  very 

carefully  and  allow  but  slight  variations  in  weight 

whether  they  are  rough  or  finished.  There  is  a  slight 

chance  in  favor  of  the  finished  rod  changing  less  under 

the  stress  of  service,  but  little  trouble  seems  to  develop 

in  practice  in  either  case.  And  it  is  practical  results 
which  tell  us  how  valuable  our  theories  are. 
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EDITORIAL 

How  P'lexible  Plans  and  "Know  How" 
Made  Rapid  Production  Possible 

THE  story  of  the  Lincoln  Motor  Co.'s  growth from  a  big  idea  to  the  actual  building  of  Liberty 
motors  at  the  rate  of  fifty  a  day  in  the  short  space 
of  seventeen  months,  is  well  worth  a  little  careful 
study  on  the  part  of  every  manager,  designer  and 
worker  in  mechanical  lines. 

In  the  first  place  the  Osier  idea  goes  into  the  discard 
because  Henry  M.  Leland  was  seventy-four  years  old 
when  the  U.  S.  A.  entered  the  war.  The  site  of  the 
plant  was  an  open  field,  but  both  Henry  M.  and  his 

son,  Wilfred  C.  Leland,  had  the  "know  how" — dating 
back  to  the  days  before  the  automobile,  when  the 
machine-tool  industry  claimed  them. 
Two  days  after  the  company  was  incorporated  it 

received  an  order  for  six  thousand  Liberty  motors,  the 
first  to  be  awarded.  The  factory  was  yet  to  be  built 
and  the  American  Bridge  Co.  estimated  from  six 

to  nine  months'  delivery  for  steel.  A  long-distance 
call  found  that  steel  was  in  process  which  could  be 
used  il  plans  were  changed  to  fit  the  section  of  steel 
being  rolled.  In  ten  days  the  steel  was  being  delivered 
at  the  factory  site. 

Machine  tools  had  to  be  secured,  and  here  personality 
played  its  part — the  old  connection  in  machine-tool  lines 
helped  to  get  the  machines  in  record  time.  Eighty-five 
tool  designers  worked  to  equip  the  plant  with  over  sixty- 
five  hundred  separate  and  distinct  designs  from  which 
a  total  of  over  ninety  thousand  special  tools  were  made. 
Many  of  these  were  due  to  the  changes  which  were 
made  in  "the  motor  itself. 

At  the  end  of  a  year  the  force  had  increased  from 
one  hundred  to  six  thousand  men  and  women,  two 
thousand  motors  had  been  produced,  and  the  rate  of 
fifty  a  day  had  been  attained.  Contrast  this  with  the 
plant  of  the  best-known  English  maker  with  three 
years  of  aircraft-engine  experience.  With  ten  thousand 
employees  the  output  was  fifty  motors  a  iveek. 

There  are  several  points  in  the  success  of  this  plant 
which  have  a  direct  bearing  on  the  manufacturing  of 
both  the  present  and  the  future  of  this  country.  A 

man's  capacity  and  not  his  age  should  determine  his 
opportunities  for  service.  Plans  should  be  flexible 
enough  to  meet  conditions,  as  shown  by  the  change  of 
shop  plans  to  get  steel  quickly.  A  demand  for  exact 
sizes  desired  might  have  caused  months  of  delay  in  get- 

ting the  shop  into  operation. 
The  human  factor  in  management  helped  greatly  to 

secure  the  maximum  output.  The  Lelands  believe  in 
helping  men  and  women  by  giving  them  a  sense  of 
responsibility  and  teaching  them  to  help  themselves. 
The  output  of  the  unnamed  British  aircraft  motor 

company  shows  very  clearly  why  it  was  not  possible 
to  adopt  any  of  the  foreign  motors  if  we  were  to 
secure  rapid  production.  Our  Navy  Department  took 
this  matter  up  very  carefully  and  finally  decided  it  was 
out  of  the  question. 

There  were  many  unnecessary  delays  in  getting  an 
early  production  of  motors  due  to  the  close  tolerances 
demanded  on  non-essential  dimensions,  tolerances  which 
were  afterward  greatly  increased  to  allow  production 
and  with  no  detriment  to  the  running  quality  of  the 
motors.  This,  however,  does  not  reflect  on  the  builders 
but  on  the  designers,  who  were  supposed  to  be  practical 
motor  engineers.  But  in  .spite  of  chese  delays  we  were 
able  to  produce  motors  much  more  /apidly  than  any 
other  country,  which  perhaps  makes  the  delays  more bearable. 

There  were  other  builders  of  Liberty  motors  who  did 
excellent  work  both  in  production  and  in  quality,  but 
this  was  the  only  plant  built  exclusively  for  the  pur- 

pose. The  necessity  of  building  a  new  plant,  of  equip- 
ping it  and  of  securing  mass  production  in  seventeen 

months,  makes  it  a  most  notable  achievement  and  one 
full  of  inspiration  for  all  red-blooded  Americans. 

Adapting  Ideas  to  Our  Own  Needs 
y\DAPTABILITY  is  perhaps  the  most  valuable  asset 
l\ot  any  mechanic,  no  matter  what  his  position.  The 
manager  adapts  plans  and  methods  which  have  proved 
successful  in  other  industries,  to  fit  his  own  problems. 
The  superintendent  and  foremen  do  the  same,  getting 
down  to  more  detail  in  the  use  of  specific  machinery, 
tools  and  fixtures,  and  the  machinist  who  can  utilize 
his  previous  experience  by  adapting  it  to  the  new  re- 

quirements, is  of  more  value  than  the  one  who  cannot 
change  his  work  or  his  method. 

The  great  value  of  the  articles  in  the  American 
Machinist  and  other  publications  is  not  that  the  tools 
and  methods  described  will  exactly  fit  the  conditions  in 
other  shops  but  that  they  contain  ideas  and  suggestions 
which  can  be  adapted  so  as  to  be  of  value  in  a  dozen 
classes  of  work.  The  principles  involved,  whether  it 
be  the  method  of  locating  or  centering,  of  clamping  or 
of  machining,  are  all  worthy  of  careful  study.  And 
unless  this  is  done,  the  main  value  of  the  device  may 
be  easily  overlooked. 

If  for  example,  it  is  found  that  the  great  majority 
of  motor  builders  begin  to  machine  their  pistons  by 
centering  by  the  inside,  it  can  be  assumed  ihat  this 
method  has  been  found  most  satisfactory  for  securing 
walls  of  equal  thickness.  This  can  then  be  accepted  as 
a  principle  to  be  followed  in  all  similar  work,  in  work 
where  it  is  necessary  or  desirable  to  have  the  inside 
of  a  casting  concentric  with  the  outside  in  the  finished 

product. In  a  similar  way  other  fundamental  principles  of 
modern  machine  production  can  be  determined  and  used 
to  facilitate  manufacture  of  various  kinds.  Without 
adaptability,  the  ability  to  modify  and  utilize  ideas 
along  similar  lines,  we  lose  much  of  the  value  of  the 
experience  of  others.  We  can  always  keep  tabs  on  our 
qualifications,  however,  by  asking  ourselves  how  we 
can  adapt  the  ideas  we  see  to  our  own  work,  and  we 
should  continually  do  so. 
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THE  semi-annual  meeting  of  the  National  Machine 

Tool  Builders'  Association  was  held  at  Atlantic 
City,  May  12  and  13.  Some  300  members  and 

guests  convened  at  the  headquarters  at  the  Hotel  Tray- 
more,  to  consider  and  discuss  after-the-war  problems 
affecting  the  machine-tool  building  industry. 

President  A.  E.  Newton,  in  his  opening  address  on 

Monday  morning,  May  12,  called  attention  to  the  neces- 
sity of  avoiding  self  delusion  in  the  matter  of  costs. 

He  stated  that  one  of  the  principal  lines  of  effort  of 
the  Association  for  the  past  several  years  has  been 
to  lead  machine-tool  builders  to  establish  cost  systems 
which  would  actually  give  accurate  cost  figures  on  the 
product.  Mr.  Newton  pointed  out  the  fact  that  there 
is  usually  a  serious  discrepancy  between  individual 
costs  and  the  collective  cost  of  doing  business  over  a 
period  of  time;  in  other  words,  that  the  sum  of  the 

individual  costs  during,  say  a  six  months'  period,  seldom 
equals  the  total  cost  of  doing  business  over  that  same 
period.  Therefore  the  average  manufacturer  of  ma- 

chine tools  or  other  machinery,  unless  he  has  a  system 
of  balancing  individual  costs  against  total  periodical 
expenses,  makes  but  30  or  40  per  cent,  of  his  expected 
profits  as  shown  by  individual  costs.  He  also  pointed 
to  the  fact  that  a  decreased  volume  of  business,  such 
as  confronts  the  machine-tool  industry,  must  inevitably 
increase  costs  by  increasing  overhead  expense.  These 
matters  must  be  carefully  considered  by  any  manu- 

facturer who  contemplates  a  policy  of  price  adjustment 
&t  the  present  time. 

Howard  W.  Dunbar,  of  the  Norton  Co.,  reported  to 
the  Association  the  progress  of  work  by  the  safety 
committee.  He  called  attention  to  the  proposal  of  the 
Bureau  of  Standards  to  constitute  itself  a  source  for  the 
compilation  of  standardized  safety  codes,  and  to  the 
alternate  proposition  to  put  this  work  under  the  con- 

trol of  the  American  Engineering  Standardization  Com- 
mittee. 

A  most  interesting  and  entertaining  address  was 
given  by  Mark  Sullivan  who  told  of  his  experiences  at 
the  Peace  Conference  and  gave  some  food  for  thought 
as  to  the  probable  effect  of  the  war  on  industry.  Mr. 
Sullivan  pointed  out  that  first  in  importance  is  the 
loss  of  man  power  of  the  white  race.  Human  beings 
are  fundamental  to  wealth,  and  the  existing  number 
of  capable  human  hands  must  inevitably  influence  the 

world's  wealth.  France  has  lost  industrially,  out  of 
some  18  million  males,  a  total  of  one  and  one-half 
million  dead  and  an  equal  number  permanently  incapac- 

The  National  Machine 
Convenes  a1 

itated  from  future  efforts  other  than  to  merely  take 
care  of  themselves.  Other  European  countries  have 

suffered  in  like  proportion — the  former  Central  Empires 
even  more  severely.  One-third  of  the  European  indus- 

trial workers  are  permanently  out  of  it.  In  addition 
to  this  present  loss,  the  birth  rate  in  France  has  fallen 
to  one-half  the  pre-war  standard,  being  now  but  9  per 
1000  per  annum.  He  also  pointed  out,  that  at  this 
rate,  it  would  require  an  average  length  of  life  of  112 
years  per  individual  to  maintain  the  present  population 
of  France.  Great  Britain  has  had  a  somewhat  similar 
experience,  for  in  1918  for  the  first  time  the  birth 
r^te  has  been  such  as  to  be  exceeded  by  the  death  rate. 
America,  while  it  has  not  been  so  seriously  affected  by 
direct  casualties,  nevertheless,  will  suffer  from  this 
condition  since  Europe  has  normally  furnished  us  with 
the  necessary  annual  increment  of  crude  labor.  This 
has  averaged  one  million  immigrants  per  year.  At  a 

value  equivalent  to  the  nominal  one  of  $1000  per  in- 
dividual this  has  meant  a  labor  asset  to  the  United 

States  of  a  billion  dollars  per  year,  which  we  may  con- 
sider as  now  totally  withdrawn. 

Mr.  Sullivan  called  attention  to  the  fact  that  due  to 

the  loss  of  man  power  and  the  declining  birth  rate,  the 
full  effect  of  the  world's  wounds  will  not  be  apparent 
for  20  years.  At  that  time,  due  to  these  causes  the  white 

males  of  21  years  of  age  will  be  approximately  one-half 
the  number  that  we  could  have  expected  if  the  world  war 
had  not  occurred. 

While  disbelieving  in  the  possibility  of  such  an  event 

as  a  struggle  between  the  white  and  the  yellow  races, 

Mr.  Sullivan  pointed  out  the  fact  that  if  such  a  struggle 

should  occur  it  would  most  probably  be  in  1939,  at  which 

time  the  white  race  will  be  possessed  of  its  minimum 

fighting  manhood,  relatively  to  the  yellow  race. 

Turning  to  the  aspect  of  the  material  losses  brought 

about  by  the  war,  the  speaker  said  that  everything  of 

this  nature  in  Europe  can  be  characterized  as  being  in 

"bad  shape."  No  adequate  repairs  have  been  made  in 

five  years  and  the  result  is  typified  in  the  condition  of 

the  French  rolling  stock.     On  a  pre-war  basis  France 

t4 
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maintained  a  total  of  250,000  railway  cars  in  operation; 
at  present  there  are  not  more  than  100,000,  and  judging 
from  Mr.  Sullivan's  personal  experience,  every  one  of these  100,000  cars  has  flat  wheels ! 

In  Great  Britain  it  normally  required  the  construc- 
tion of  90,000  buildings  per  year  to  keep  even.  Since 

building  has  been  practically  prohibited  in  that  country 
for  the  past  five  years,  the  deficit  today  amounts  to 
nearly  half  a  million  buildings. 

Mr.  Sullivan  drew  some  interesting  pictures  of  the 
Peace  Conference  and  of  the  part  that  was  taken  in  it 
by  Americans.  Our  representatives  were  the  first  to 
discover  the  fact  that  it  would  be  impossible  to  collect 
the  total  .cost  of  the  war  from  the  defeated  enemy,  this 
cost  amounting  to  over  $100,000,000,000  and  that 
the  maximum  as  shown  by  inventory,  that  could  be 
gotten  from  Germany,  was  some  $28,000,000,000.  This 
amount  to  be  collected  is  very  carefully  and  insistently 
designated  as  "reparation" — the  word  indemnity  being tabooed  as  conflicting  with  one  of  the  14  points  which 
prohibited  "indemnities." 
Americans,  according  to  Mr.  Sullivan,  were  the  first 

to  discover,  through  the  American  Army  Intelligence 
Service,  that  there  was  real  danger  of  Bolshevism  in 
Germany,  due  to  lack  of  food  and  employment.  As  a 
result,  the  blockade  was  partly  lifted  on  food  and  certain 
raw  materials. 

Charles  F.  Lang,  president  of  the  Lakewood  En- 
gineering Co.,  urged  that  we  realize  that  the  world  had 

undergone  more  and  greater  changes  than  ever  before 
and  that  we  must  prepare  for  still  different  conditions. 
Pre-war  standards  and  prices  have  gone  never  to  re- 

turn, and  an  era  of  unlimited  competition  is  sure  to 
result  disastrously  for  all.  We  have  learned  how  to 
cooperate  during  the  war  and  the  benefits  of  this  must 
not  be  lost  now  or  in  the  future. 

Mr.  Lang  traced  the  growth  of  business  from  the 
small  one-man  shop,  through  the  combinations  which 
resulted  in  the  Sherman  law  and  pointed  out  the  bad 
effects  of  that  law.  He  urged  such  legislation  as  may 
be  necessary   to   allow   legitimate   cooperation,    on   the 

f  •^•.•' , ; 

ground  that  a  return  to  unlimited  competition  means 
destruction  or  centralization  of  business  in  the  hands 
of  a  few. 

The  automobile  industry  was  cited  as  an  excellent  and 
practical  example  of  stabilized  prices.  Every  buyer  had 
the  assurance  that,  during  a  given  period,  the  price 
would  not  be  lowered.  A  similar  plan  would,  be  believed, 
stimulate  buying  in  all  industries.  The  worWs  shelves 
are  empty  and  there  is  ample  business  ahead  for  all.  ̂ 4 

Mr.  Lang  also  traced  the  labor  problem,  pointed  out 
that  unions  for  collective  bargaining  were  made  neces- 

sary by  the  selfish  action  of  some  employers  during  the 
days  of  cut-throat  competition  and  expressed  gratifica- 

tion at  the  cooperation  which  is  being  shown  between 
capital  and  labor  in  many  instances.  The  war  has 
shown  labor  its  power  and  by  cooperation  and  educa- 

tion we  must  show  how  it  should  be  used.  The  spirit 
of  cooperation  must  be  fostered  and  the  closer  the  manu- 

facturers can  work  with  the  labor  organizations,  the 
better  for  all.  The  time  may  even  come  when  there 
may  be  a  new  organization  to  which  both  can  belong. 

In  the  matter  of  foreign  trade,  Mr.  Lang  also  pointed 
out  the  need  for  the  same  kind  of  fair  dealing  if  we 
are  to  continue  friendly  relations  with  all  the  world. 
All  were  urged  to  buy  for  present  needs  at  prevailing 
prices,  to  cease  waiting  for  decreases  which  were  sure 
to  be  slight,  and  to  aid  in  keeping  business  moving  by 
showing  faith  in  the  future,  which  is  sure  to  be  justi- 

fied if  we  put  our  shoulders  to  the  business  wheel. 
Director  Stratton  of  the  U.  S.  Bureau  of  Standards 

made  an  address,  illustrated  with  stereopticon  slides, 
on  the  work  of  the  United  States  Department  of  Com- 

merce, particularly  that  phase  of  it  which  had  to  do 
with  the  activities  of  the  Bureau  with  respect  to  ma- 

chinery building.  He  was  followed  by  Allen  Walker  of 
the  Guaranty  Trust  Co.,  who  spoke  on  "Combinations 
Under  the  Webb  Act." 

The  convention  appointed  a  committee,  of  which  Stan- 
ley H.  Bullard  is  chairman,  to  consider  the  question  of 

acquainting  not  only  the  users  of  machine  tools  but  the 
public  at  large,  with  the  facts  concerning  the  importance 
of  the  machine-tool  industry  as  a  factor  in  the  main- 

tenance and  the  advancement  of  the  nation. 
At  the  executive  session  of  the  Association,  in  addi- 

tion to  the  resolutions  of  a  routine  nature,  the  following was  adopted: 

"Resolved  that  the  National  Association  of  Ma- chine Tool  Builders  herewith  expresses  its  disap- 
proval of  any  or  all  attempts  to  make  the  adoption 

of  the  metric  system  compulsory." 
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FROM  a  commercial 
 stand- 

point, gears  may  be  divided 
into  three  groups — gears  for 

automotive  service;  gears  for 
electric  car  service,  and  what 
may  be  called  commercial  or 
jobbing  gears. 

Gears  for  automotive  service 
include  those  used  for  automo- 

biles, both  trucks  and  pleasure 
cars,  airplanes,  tractors,  motor 
boats,  machine  tools,  etc.  Upon 
gears  of  this  group  there  has 
been  devoted  a  great  deal  of 
study  and  vi^ork  as  regard  dif- 

ferent types  of  analysis  and  the 
heat-treatments  for  each  type, 
and  also  the  matter  of  de- 

sign as  applied  to  the  metal- 
lurgical side  of  the  question, 

such  as  minimizing  the  matter 
of  warpage  in  hardening,  etc. 
In  fact,  it  may  be  said  that 
the  story  of  the  development  of 
gear  steels  for  automotive  work  ■ 
is  in  great  part  the  story  of  th« 
development  of  alloy  steels  of  the  last  15  years  with  which 
the  writer  has  been  closely  connected. 

Steels  for  this  work  are  divided  into  two  groups — steels 
for  case-hardened  gears,  where  there  is  a  hard  surface  and 
soft  core,  and  steels  for  tempered  gears,  where  there  is 
uniform  hardness  throughout  the  entire  tooth  section.  Much 
has  been  said  about  the  relative  merits  of  each  group.  It 
is  a  long  story  and  may  be  passed  over  by  expressing 
the  opinion  that,  in  a  general  way,  each  has  its  own  special 
field,  the  case-hardened  gears  for  constant  mesh  service, 
and  the  tempered  gears  for  change  or  clash  gear  service. 
Certainly  the  tempered-steel  clash  gear  does  not  realize 
the  experience  of  the  case-hardened  gear  in  the  same  serv- 

ice, when  hard,  case-hardened  clash  faces  are  chipped  off 
with  the  resultant  exposure  of  the  soft  core,  and  conse- 

quent trouble  with  bearings  impregnated  with  hard-steel 
chips.  Tempered  gears  have  sometimes  been  criticised  on 

account   of  pitted   tooth   sui-faces   which   were   found   after 

Gear  Steels* By  dr.  J.  HEBER  PARKER 
Caipontei'   Steel   Co. 

There  was  a  time,  not  so  very  long  ago,  when 
gears  of  ferrous  metal  ivere  made  entirely  of 
cast  iron.  When  gears  of  steel  came  into  use 
the  manufacturer  who  could  advertise  that  the 
gears  in  his  machines  were  cut  from  solid  steel 
blanks  thought  he  had  reached  the  acme  of  per- 

fection in  the  strength  and  wearing  qualities 
of  his  gears.  He  never  heard  of  case-hardened 
gears  or  gears  made  of  carbon  steel  and  hard- 

ened, nor  would  he  have  believed  such  things 
possible.  The  service  demanded  of  gears  in  the 
automotive  industry  has  changed  all  this  and  the 
author  of  this  paper  tells  us  of  the  composition 
of  steels  that  are  suitable  for  gears  ivhich  are 
either  to  be  case-hardened  or  hardened  and  tem- 

pered by  simply  heating  and  quenching. 

the  unit  tooth  pressure  to  a 
safe  figure.  Properly  case- 
hardened  gears,  which  have  a 
scleroscope  hardness  of  about 
90,  will  undoubtedly  withstand, 
without  pitting,  unit  tooth  pres- 

sures which  will  give  trouble  in 
the  case  of  a  tempered-steel 
gear  which  is  about  75  sclero- 

scope hard.  The  case-hardened 
gear,  however,  is  not  as  tough 
nor  strong,  and  in  clash  service 
has  the  disadvantages  before 
mentioned.  The  tempered  gear 

also  will  warp  less  in  heat-treat- 
ment than  the  case-hardened  one, 

for  it  reaches  an  elevated  tem- 
perature only  once  in  heat-treat- 

ment, and  that  for  only  a  few 
minutes  as  compared  with  the 
long  high  heat  for  carburizing, 
and  two  subsequent  elevated 
hardening  temperatures  for 
treatment  after  carburizing. 

—  For  automotive  work  case- 
hardening  steels  of  six  types 

are  generally  used,  three  of  the  types  quite  commonly, 
while  the  other  three  have  a  more  restricted  use  on  account 
of  their  higher  cost  with,  perhaps,  a  little  more  careful 
heat-handling  requirements.  Table  I  gives  type  analysis 
of  each,  together  with  the  physical  properties  of  the  core, 
when  properly  heat-treated,  which  may  be  expected  when 
these  steels  are  made  by  mills  having  more  of  a  quality 
than  a  tonnage  perspective. 

Carburizing 

The  physical  properties  given  in  the  table  were  secured 
by  treating  standard  test  pieces  in  sand  for  the  length  of 
time  and  at  the  same  temperature,  as  would  be  used  in  car- 

burizing, for  the  various  types  of  steel.  Test  pieces  were 
then  allowed  to  cool  in  a  box  and  given  a  full  double  treat- 

ment which  would  have  been  given  a  piece  of  the  respective 
steels  to  put  them  in  their  best  possible  case-hardened  con- 

dition.   Test  pieces  were  then  ground  to  size  and  pulled. 

TABLE  I.      ANALYSIS  AND  PHYSICAL  PROPERTIES   OF   CASE-HARDENING   STEELS 

Name  C. 
?*iniple  carbon    0.  20 
Mild  chrome  nickel    0.  20 
3i  per  cent,  nickel    0 ,  20 
5  per  cent,  nickel .    0.15 
Medium  clirome  nickel    0.17 
Higii  clironie  nickel    0.12 

Guil-        Sclero 

lery             of 
Impact      Case Mn. 

Si. P. 

s. 
Cr. 

Ni. EL. T.S. EI. Red. Brinel Sclevo 

0.50 0.20 0.04 0.04 50,000 75,000 

20 

55 

190 

30 l8Kgm     90 

0.50 
0.20 0.04 

0.04 0.40 i.25 
100,000 150,000 

40 287 40 10              90 
0.60 0.20 0.04 0.04 

3.50 

105,000 160,000 
45 

302 

50 11               90 
0.40 0.20 0.04 0.04 4.75 125,000 

175,000 

50 

321 54 10               90 0,40 0.20 
0.03 

0.03 1.00 
1.75 140,000 180.000 

50 

340 

58 

11                90 0.40 0.20 
0.03 0.03 

1.25 
4.00 

150,000 200,000 

52 

375 60 10                90 

limited  service.  It  is  believed  that  this  pitted  condition 
is  caused  by  excessive  unit  tooth  pressure  due  to  several 
causes.  A  few  experiences  where  the  condition  of  pitted 
surfaces  was  corrected  may  be  of  interest. 

Causes  of  Pitting 

First — Misalignment  of  gears  was  believed  to  be  the 
cause  of  the  trouble,  thus  throwing  an  excessive  load  upon 
only  a  part  of  the  tooth  and  vastly  increasing  the  unit 
tooth  pressure.  When  the  gears  were  properly  adjusted 
and  the  load  properly  distributed,  pitting  disappeared. 

Second — A  little  lower  drawing  temperature  after  hard- 
ening which  resulted  in  an  increase  of  about  five  points 

in  scleroscope  hardness  eliminated  pitting.  The  slight  in- 
crease in  hardness  was  sufficient  to  enable  the  gear  tooth 

to  withstand  the  unit  tooth  pressure  put  upon  it. 
Third — The  horsepower  of  a  car  had  been  changed  without 

any  change  in  the  transmission.  The  pitting  which  oc- 
curred was  eliminated  by  increasing  by  J  in.  the  length 

of   the    tooth   face.      This    increase    resulted    in    decreasing 

*A  paper  presented  at  the  annual  convention  of  the  American 
Uear   Manufacturers'  Association,   Cleveland,    Ohio.  Apr.   15.    1919, 

In  regard  to  the  operation  of  carburizing,  so  much  has 
been  written  upon  this  subject  that  it  would  be  superfluous 
to  go  into  it  here  in  detail.  Case  carburizing  compounds 
have  been  very  thoroughly  developed  and  compounds  are 
available  which  will  produce  in  the  case  different  carbon 
contents,  that  is,  0.60  per  cent.,  0.80  per  cent,,  1,00  per  cent, 
carbon,  etc. 

Carburized  pieces  should  not  be  quenched  directly  frcm 
the  carburizing  box,  except  in  cases  where  a  hard  surface 
only  is  desired  and  nothing  in  the  way  of  strength  and 
toughness  of  core  is  expected.  If  carburizing  tem^peratures 
are  relatively  low;  that  is,  about  1550/1560  deg.  P.,  good 
results  may  be  obtained  by  a  single  quench  after  pieces 
have  cooled  in  the  carburizing  box  and  have  again  been 
reheated  to  the  proper  temperature.  For  best  results, 
however,  a  double  quench  after  carburizing  is  desirable; 
the  first  quench  from  a  temperature  sufficiently  high  to 
refine  the  core,  which  is  low  in  carbon,  and  the  second 
quench  at  a  proper  temperature  to  refine  the  case,  which 
is  very  high  in  carbon.  Drawing  after  final  hardening  is 
desirable  to  relieve  hardening  sti-ains  and  to  secure  in- 

creased toughness. 
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Warpage  of  case-hardened  gears  as  a  result  of  heat- 
treatment  always  occurs  to  a  greater  or  less  extent.  The 

warpa.^-e  will  be  somewhat  reduced  if  care  is  taken  to 
anneal  forgings  before  machining. 

For;;:ings  as  they  come  from  the  hammer,  and  cooled 
under  varying  conditions,  always  have  some  internal  strains. 
The  release  of  these  strains  by  annealing  leaves  the  metal 
in  a  state  of  rest  which  makes  possible  a  decrease  in  warp- 

age in  the  finished  pieces,  for  without  the  annealing,  the 
strains  in  the  metal  due  to  forging  often  are  relieved  during 
the  case-hardening  operations,  with  the  result  that  they 
are  the  direct  cause  of  some  of  the  warpage  experienced. 
Tempered  gears  are  made  principally  from  four  types 

of  steel,  two  of  which  are  in  common  use  while  two  types 
are  more  rarely  used,  especially  one  of  the  latter,  an  air- 
hardening  chrome-nickel  steel,  which  has  been  used  very 
little  in  this  country.  Table  II  gives  the  type  analysis  and 
physical  properties  of  these  steels  in  gear  condition. 

In  addition  to  these  standard  types  there  has  been  sold 
a  silico-manganese  steel  of  approximately  0.50  per  cent, 
carbor.,  0.75  per  cent,  manganese  and  1.50  per  cent,  silicon, 
which  has,  when  hardened  and  drawn  for  gear  condition, 
an  elastic  limit  of  approximately  225,000  lb.  per  square  inch. 
This  steel  when  properly  hardened  remains  practically 
constant  as  to  size,  and  has  proved  most  satisfactory  as  a 
steel   for   clash   or   change   gears. 

Gears  for  Commercial  or  Jobbing  Work 

This  particular  field,  as  the  speaker  understands  it, 
covars  by  far  the  biggest  field  of  work  for  a  number  of 
your  member  companies.  The  steel  used,  or  perhaps  more 
accurately  speaking,  the  ferrous  materials  used,  may,  per- 

haps, be  put  into  five  groups: 
First — Cast  ii'on  and  semi-steel. 
Second — Steel   castings. 
Third — Unhardened  and  untreated  steel. 
Fourth — Case-hardening  steel. 
Fifth — Tempering  steel. 

Cast  iron  and  semi-steel — Orders  to  the  foundry  usually 
call  for  iron  castings,  meaning  an  ordinary  gray-iron  cast- 

ing, without  any  chemical  or  physical  specifications.  Phys- 
ical tests  of  ordinary  cast  iron,  as  given  by  Kent,  show  a 

tensile  strength  of  from  20,000  to  22,000  lb.  per  square  inch. 
The  elastic  limit  is  not  clearly  defined  for  cast  iron  and  is 
usually  not  given.  There  is  also,  as  you  know,  no  ductil- 

ity; break  occurs  and  that  is  the  end  of  it. 
The  hardness  is  extremely  variable  and  varies  with  the 

the  gear  maker  and  is  generally  considered  by  him  as  good 
or  bad,  depending  entirely  upon  his  ability  to  machine  it 
easily.  It  may  represent  almost  anything  from  0.15  per 
cent,  to  0.40  per  cent,  in  carbon  with  usually  very  high 
values  for  manganese,  phosphorus  and  sulphur,  the  latter 
two  elements  being  those  whose  presence  are  necessary  in 
relatively  large  amounts  in  order  to  insure  easy  machining. 
The  tensile  strength  of  steel  of  this  charcater  will  vary  be- 

tween 55,000  and  70,000  lb.  per  square  inch  with  an  elastic 
limit  approximately  half  of  this  amount  and  an  elongation 
of  20  to  30  per  cent,  in  2  in.  For  gears  of  ordinary  service 
it  is  undoubtedly  superior  to  either  cast  iron,  semi-steel 
or  steel  castings  untreated,  but,  of  course,  cannot  compare 
in  service  with  either  the  case-hardened  or  treated  gears. 

Case-hardening  steel — This  steel  is  purchased  in  bar  form, 
in  forgings  and  in  rolled  blanks.  The  standard  analysis  \r, 
as  follows: 

Carbon   

Manganese. . 
Phosphorus. 
Sulphur   

Per  Cent. 

0   15  to  0.25 
0  40  to  0.60 

Not  over  0  04 
-Not  over  0  05 

Steel  with  carbon  over  0.25  per  cent,  should  not  be  used 
except  in  very  special  cases  on  account  of  the  hard  brittle 
core  which  will  result,  and  where  tooth  sections  are  rela- 

tively small  it  would  be  well  to  hold  the  carbon  to  0.20  per 
cent,  as  a  maximum.  The  same  remarks  regarding  case- 
hardening  treatment  apply  here  as  given  under  case-hard- 

ening steel  for  automotive  work.  In  a  general  way,  the 
physical  properties  in  the  core  may  be  expected  to  closely 
approximate  those  given  above  for  simple  carbon  steels. 

Range  of  Carbon  Contents 

Tempering  steels — Again  bar  stock,  forgings  and  rolled 
blanks  represent  the  conditions  in  which  this  steel  reaches 
the  gear  maker.  A  handbook,  by  a  steel  manufacturer  of 
forged  and  rolled  carbon  steel  spur-gear  blanks,  gives  two 
ranges  of  carbon  contents  for  this  type  of  work.  The 
medium  grade  of  0.35  to  0.50  per  cent,  and  the  hard  grade 
of  0.55  to  0.65  per  cent,  carbon.  The  speaker  is  of  the 
opinion  that  the  latter  grade  is  too  high  in  carbon  for 
quenched  gears,  and  that  0.35  to  0.50  per  cent,  carbon  is 
the  range  which  will,  on  the  whole,  give  most  satisfactory 
results  from  the  standpoint  of  ultimate  service,  warpage 
in  hardening  and  breaking  either  in  hardening  or  in  serv- 

ice. The  physical  properties  to  be  expected  from  this  type 
<j{  gear  will  vary  considerably,  depending  upon  the  carbon 

TABLE    II.       analysis    AND    PHYSICAL    PROPERTIES     OF  TEMPERING  STEEL.S 

Nanic  C. 

Medium  chrome  nickel,  Type  "A". ...    0.  50 
Mild  chrome  nickel,  Type    B"      0.  50 High  chrome  nickel     0 .  40 
Air-faardening  chrome  nickel      0.  30 

Mn. 
0.40 
0  40 
0.40 
0  40 

Si. 
0  20 

0  20 0.  10 
0  20 

P. 
0.03 

0  03 0.03 
0.03 

0.03 
0  03 
0.03 
0  03 

Cr. 1.00 0.7 

I   25 I   50 

Ni. 

1.75 
3.00 
3.50 4.50 

E.L. 

260,000 
235.000 
250,000 220,000 

T.S. 

300,000 

260.000 
285,000 
255,000 El. 

6 
7 
6 
9 

Red.  Brinell  Sclero. 
16  495         76 
18  444 

18  490 22    460 

74 
7( 
70 

Guillery 

Impact 
5  Kgm 

5 
7 

size  of  section,  temperature  of  casting,  and  the  analysis 
of  the  iron.     But  in  any  event  it  is  quite  low. 

Semi-steel  is  a  name  given  to  cast  iron  to  which  has 
been  added,  by  melting  in  the  cupola,  steel  scrap  of  vary- 

ing proportions  up  to  20  per  cent,  or  even  30  per  cent. 
The  addition  of  steel  increases  the  density  of  the  iron  and 
also  its  strength,  and  results  in  better  wearing  qualities 
on  the  gear  teeth  than  is  obtainable  with  cast  iron  alone. 

Steel  castings — Steel  castings  for  gears  unless  the  analy- 
sis and  physical  properties  are  specified  will  usually  be 

found  to  have  approximately  the  following  analysis  and 
tensile  properties: 

Per  Cent. 

Carbon...           0  30to0.40 
Manganese            0.40  to  0.75 
Silicon             0.20  to  0.50 
Phosphorus         Not  over  0 .  06 
Sulphur      Not  over  0.06 

I.b.    per    Sq.In. 
Elastic  limit    :5, 000  to  35,000 
Tensile  strength    60,000  to  70,000 

Per  Cent. 
EloHKation  in  2  in    .  18  to  22 
Reduction  of  area       25  to  30 

Unhardened  and  untempered  steel — Steel  for  this  class 
Oi  gears  is  usually  picked  up  out  of  warehouse  stocks  by 

content,  the  size  of  the  tooth  section   and  the  quenching 
medium,  whether  it  be  oil,  water  or  other  aqueous  solution. 

In  a   general  way,  an   0.40   per  cent,   carbon   steel    1   in. 
round  as  rolled  will  show  approximately: 

I.b.  per  .Sq.In. Elastic  limit    50.000 
Tensile  strength    9ii,000 

Per  Cent. Elongatirn  in  2  in    20 
Reduction  of  area    .  40 

The  use  of  case-hardening  and  tempering  alloy  steels, 
in  place  of  simple  carbon  steels,  for  jobbing  or  commercial 
gears  undoubtedly  will  largely  increase.  The  speaker  be- 

lieves this  development  can  be  made  especially  promising 
in  the  field  for  gears  made  of  alloy-steel  castings,  where 
the  use  of  the  electric  furnace  makes  possible  a  better 
grade  of  alloy-steel  castings  than  could  be  formerly  ob- 

tained. Just  one  instance  of  one  type  of  service  \vill  show 
the  possibilities.  Sixteen-inch  merchant  mill  pinions  made 
of  0.40  per  cent,  simple  carbon-steel  castings  untreated, 
lasted  in  service  on  the  average  from  9  to  12  months; 

0.50  per  cent,  carbon  chrome  nickel-steel  castings  heat- 
treated,  lasted  on  the  same  job  seven  years  and  are  still 
going.     The  possibility  for  a  gear  maker  in  developing  a 
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field  of  this  kind  seems  almost  without  limit,  especially 
if  this  development  is  worked  out  in  close  cooperation  with 
a  steel  foundry  making  electric  steel  castings. 

Special  attention  should  be  paid  to  the  matter  of  design 
of  castings  which  are  to  be  case-hardened  or  tempered. 
Sections  throughout  the  casting  should  be  as  nearly  uni- 

form as  possible,  and  a  little  extra  weight  to  accomplish 
this  will  more  than  pay  for  itself.  Sharp  or  short  angles 
should  be  avoided  for  they  are  sure  to  result  in  trouble 
during  heat-treatment.  Sharp  machined  angles  at  the  bot- 

tom of  keyways  also  should  be  avoided  for  the  same  reason. 
Whether  gears  or  pinions  are  made  from  castings  or 

forgings,  the  metallurgist,  from  a  theoretical  standpoint, 
would  design  them  to  be  of  uniform  section,  with  no  over- 

hanging teeth,  with  no  undercut  teeth,  and  with  no  sharp 
angles  either  cast  or  machined;  he  would  have  a  steel 
sound  and  in  good  condition,  of  the  proper  chemical  com- 

position for  the  particular  heat-treatment  to  be  given,  and 
annealed  to  relieve  all  strains  before  machining;  he  would 
have  a  heat-treating  equipment  in  line  with  the  high-grade 
machine  tools  of  which  the  mechanical  man  likes  to  boast, 
and  controlled  by  pyrometers  the  accuracy  of  which  is 
maintained  to  compare  favorably  with  the  micrometer 
measurements  of  the  finished  gears.  The  nearer  this  ideal 
is  attained,  the  better  will  be  the  gears  produced. 

And  now,  just  a  word  about  steel  making.  Most  of  the 
steels  you  are  using,  with  the  exception  of  electric  steel 
castings,  are  melted  in  the  open-hearth  furnace.  You  are 
going  to  hear  a  great  deal  in  the  near  future  about  electric 
steels.  Clever  salesmen  will  speak  in  a  mysterious  way 
about  the  wonderful  effect  electricity  has  upon  the  steel, 
etc.  You,  of  course,  realize  that  the  electric  current  pro- 

vides only  the  heat,  the  fuel  if  you  will,  to  melt  the  steel 
and  to  provide  the  temperature  necessary  to  refine  it.  The 
electric  furnace,  with  its  ease  of  temperature  control,  its 
ability  to  provide  reducing  conditions  for  the  bath,  and  its 
elasticity  of  handling,  provides  the  opportunity  to  make 
steel  of  exceptional  quality.  The  steel  produced,  however, 
will  vary  from  an  ordinary  open-hearth  grade  up  to  a 
crucible  grade,  depending  upon  the  skill  and  previous  ex- 

perience of  the  maker.  The  maker  with  the  large  tonnage 
perspective  does  not  and  will  not  make  the  same  quality 
of  electric  steel  as  the  maker  of  crucible  steels  who  has 
had  for  years  a  quality  perspective.  Their  standards  of 
quality  and  their  methods  of  manufacture  are  entirely  dif- 

ferent from  the  time  the  steel  is  melted  until  it  is  shipped. 
When,  therefore,  you  want  the  best  electric  steels  produced, 
the  steels  which  will  give  you  maximum  service,  look  up 
the  makers  with  the  quality  perspective,  the  quality  rep- 
utation. 

Wage  Disputes  and  Cost  of  Living 
By   L.   W.   ALWYN-SCHMIDT 

The  readjustments  in  ivorking  conditions  ivhich 
are  noiv  going  on  in  all  sorts  of  shops  are  offering 

us  fine  opportunities  for  improving  these  con- 
ditions and  also  the  relations  between  workmen 

and  employers.  If  the  opportunities  are  accepted 
in  the  right  spirit  by  both  sides  the  chances  are 
that  changes  for  the  better  with  lasting  results 
can  be  effected. 

1AB0R  unrest  is  a  disease  for  which  there  is  no 

complete  cure,  but  there  are  means  to  mitigate 
-J  its  evil  influence  on  industry.  The  work  has  to 

begin  in  the  factories  and  workshops  and  must  be  a 
part  of  the  effort  to  bring  the  men  to  a  realization  of 

the  fact  that  their  prosperity  is  not  an  individual  ex- 
perience of  their  own  but  rather  the  result  of  a  corre- 
sponding prosperity  of  the  whole. 

On  the  other  hand,  there  remains  the  unfortunate 

fact  that  the  same  factors  of  extensive  and  well-paid 
employment  which  benefit  the  men  also  attack  their 

economic  position  by  raising  the  cost  of  life's  necessi- 
ties. The  effect  of  high  wages  is  neutralized  by  the 

decline  of  the  buying  power  of  the  dollar.  This  is  an 
experience  which  we  have  all  undergone  during  the  last 
four  years  and  high  prices  doubtless  are  at  the  bottom 
of  much  of  the  present  dissatisfaction  in  labor  circles. 

The  time  has  come  when  both  workman  and  employer 
must  face  this  problem  with  a  view  to  finding  a  more 
satisfactory  solution  than  those  so  far  attempted.  The 
strike  may  seem  an  easy  way  to  enforce  a  discussion  of 
the  grievances  of  labor  and  the  resulting  higher  wages 
may  bring  a  momentary  relief.  But  it  is  a  very  crude 
way  of  settling  a  dispute  because  it  leaves  in  abeyance 

the  most  essential  part  of  the  controversy,  its  under- 
lying cause.  This  has  been  realized  with  increasing 

clearness  during  the  last  few  years  and  has  led  to  vari- 
ous attempts  to  eliminate  the  variation  of  the  cost  of 

living  as  a  factor  in  wage  disputes.  No  satisfactory 
solution  of  the  problem  has  yet  been  found,  but. the  need 
is  so  great  that  even  the  small  progress  that  has  been 
made  so  far  deserves  the  attention  of  all  those  dealing 
with  the  handling  of  labor. 

The  problem  of  adjusting  wages  both  to  the  individual 
earning  capacity  of  the  operator  and  to  the  relative 
buying  power  of  the  dollar  is  especially  difficult  in  the 
machine  construction  industry.  Many  of  the  American 
machine  .shops  are  doing  nothing  but  contract  work, 
and  the  quality  and  extent  of  their  services  constitute 

the  commercial  commodity  which  they  offer  to  the  mar- 
ket. To  keep  the  cost  of  these  services  at  a  competitive 

rate  and  to  adjust  it  always  so  finely  as  to  secure  to 
all  the  workers  that  income  which  is  commensurate  with 

the  general  economic  condition  of  the  country,  is  no 

easy  matter. 

Problem  of  Wage  Stabilization 

For  the  production  engineer  the  problem  appears  in 
the  form  of  wage  stabilization.  It  is  to  the  interest 

of  the  shop  to  have  an  operating  force  as  nearly  uni- 
form in  number  and  productive  ability  as  is  humanly 

possible.  In  order  to  keep  down  the  number  of  changes 

in  the  force,  the  men  should  be  satisfied  with  the  con- 
ditions of  their  work,  and  to  maintain  efficiency  they 

should  be  free  from  economic  worries.  There  should 

finally  be  the  knowledge  that  the  job  is  safe  and  worth 
keeping. 

View  may  differ  on  what  constitutes  a  living  wage, 
but  there  is  no  doubt  that  even  under  difl!icult  circum- 

stances an  agreement  can  be  reached  on  a  minimum 

wage  scale,  which,  prior  to  1914,  there  was  little  diffi- 
culty in  sustaining.  Men  who  were  not  satisfied  with 

their  earnings  could  either  improve  their  services  and 

qualify  for  better-paid  jobs,  or  they  could  leave  the 
work.  Others  could  be  found  to  take  their  places. 
Unfortunately,  in  recent  years  minimum  wage  arrange- 

ments have  lost  a  good  deal  of  their  value  to  the  men 
and   the   employers   owing   to   the   unreliability    of  the 
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basic  purchasing  power  of  the  monetary  unit.  As  the 

problem  seems  to  be  causet^  nearly  entirely  by  the  rise 
in  the  cost  of  living  it  has  been  attacked  mostly  in 

this  direction.  The  method  of  attack  has  varied,  but 

in  the  majority  of  cases  no  other  solution  has  been 
found  than  that  of  raising  the  wages  of  the  men  from 
time  to  time. 

Wage  increases,  however,  are  far  from  satisfactory 
in  dealing  with  variations  in  the  cost  of  living.  The 

trouble  reappears  almost  immediately  after  an  increase 

has  been  granted  and  the  men  are  always  bound  to  be 
the  losers  in  the  race  against  mounting  expenses. 

The  Wage  Dispute  Problem 

The  shop  is  no  better  off  than  the  men,  for  a  wage 
dispute  coming  in  the  middle  of  a  large  contract  may 
overthrow  the  whole  cost  estimate  and  turn  an  esti- 

mated profit  into  a  clean  loss.  The  consequence  is 
resistance  by  the  management  to  the  demands  of  the 
men  and  very  likely  a  strike  results  which  does  not  im- 

prove matters,  but  makes  the  situation  worse.  The 
problem  must  therefore  be  attacked  from  another  quar- 

ter. Wages  must  be  adjusted  automatically  to  the  pur- 
chasing power  of  the  dollar. 

To  illustrate  the  problem,  a  small  example  may  suffice. 
Suppose  that  our  factories  would  pay  in  goods  instead 
of  money.  Let  the  weekly  ration  of  a  man  consist  of 
a  dozen  eggs,  three  quarts  of  milk,  six  quarts  of  potatoes, 
six  pounds  of  meat  and  other  commodities.  If  the  fac- 

tory had  to  buy  these  goods  every  week  it  would  have 
to  pay  the  existing  market  price.  The  monetary  pay- 

ment to  the  men  is  really  the  equivalent  of  these 
commodities  in  cash.  If  the  purchasing  power  of  this 
equivalent  is  sufficient  only  to  supply  9  eggs  instead  of 
twelve  and  only  4  pounds  of  meat,  the  man  is  not  getting 
his  full  equivalent.  He  will  be  dissatisfied  with  his 
earnings  and  will  demand  more. 

Commodity  as  a  Basis  for  Wage  Payment 

The  factories  which  have  tackled  the  problem  in 
their  general  wage  policy  have  agreed  upon  the  quantity 
of  commodities  or  their  equivalent  value  due  to  each 
man  as  wages,  and  have  made  good  his  monetary  loss 
by  adding  to  his  wages  the  difference  between  the  as- 

sumed value  of  the  commodity  and  the  price  for  which 
it  might  be  purchased.  The  second  solution  is  that  of 
keeping  down  the  cost  of  the  ordinary  necessities  of 
life  to  an  agreed  level  by  artificial  mean  _,  thus  obviating 
an  adjustment  of  the  wage  scale  because  living  condi- 

tions are  constant. 

In  Europe  where  the  labor  is  generally  far  more 
stationary,  the  solution  lies  in  stabilizing  living  condi- 

tions. Labor  legislation,  factory  benefit  associations, 
cooperative  stores  and  the  formation  of  special  labor 
colonies  have  all  contributed  to  success.  When  cooper- 

ative stores  exist,  the  company  has  only  to  pay  an 
increased  amount  to  them  when  the  cost  of  living  rises, 
so  that  the  same  wages  will  purchase  the  same  amount 
of  necessities  and  the  loss  to  the  store  is  paid  by  the 
company.  Some  of  the  large  railroad  shops  in  South 
America  have  tried  the  .scheme  of  paying  their  men 
partly  in  cash  and  partly  in  trade  money  which  was 
accepted  at  the  company's  store  and  whose  value  could be  stabilized. 

A  variation  of  this  general  system  consists  of  the 
arrangement  of  rebates  with  the  local  merchants  which 
are  not  payable  at  once  but  on  a  quarterly  basis.  This 
scheme  was  extended  to  include  the  lower  salaried  offi- 

cials of  the  company  and  when  hard  times  came  they 
were  glad  enough  to  avail  themselves  of  the  rationing 
system. 

The  difficulty  with  these  arrangements  is  that  the 
men  are  limited  to  dealing  with  only  certain  shops,  a 
restriction  which  would  hardly  suit  the  American  work- man. 

The  American  method  of  stabilizing  wages  as  men- 
tioned above  is  open  to  objection  in  that  it  complicates 

the  cost  figures  on  the  product.  There  is  no  reason, 
however,  why  the  same  amount  which  was  added  to 
the  wages  should  not  be  added  to  the  selling  price  of  the 
product,  thus  maintaining  the  balance  between  labor  cost 
and  sale  price. 

The  economic  life  of  the  world  has  undergone  enor- 
mous changes  during  the  last  four  years,  and  no  force, 

however  strong,  can  bring  us  back  again  to  the  summer 
of  1914.  There  is  no  denying  that  wages  are  in  the 
decline  again.  No  force  whatever  car  hold  them  on 
their  present  level,  and  when  they  drop  the  artificially 
inflated  commodity  prices  will  go  with  them.  The  old 
system  of  striking  for  higher  wages,  of  arbitrary  agree- 

ments which  are  useless  to  both  parties  when  they  are 
made,  has  failed  to  produce  results  and  will  probably 
find  its  final  doom  during  the  coming  readjustment.  It 
is  time  to  try  something  new,  holding  a  better  promise 
for  permanency,  and  the  introduction  of  wage  agree- 

ments based  on  the  varying  purchasing  power  of  the 
dollar  may  prove  a  solution. 

Reducing  Idle  Machine  Time 
By  C.  Hamilton 

In  a  good-sized  machine  shop  with  which  I  am  con- 
nected the  tool-shop  foreman  is  also  in  charge  of  all 

ordinary  machine  repairs.  Under  the  pressure  of 
Government  work  the  oiling  of  machines  and  shafting, 
to  say  nothing  of  the  air  hoists  of  which  we  have 
nearly  a  hundred,  became  as  perfunctory  as  the  mo- 

tions of  a  sleepy  hound  scratching  fleas. 
As  a  result  shut-downs  for  galled  shafts  and  burned 

bearings  kept  the  repair  gang  on  the  jump  and  pro- 
duction lagged.  Machinists  were  at  a  premium  and 

scarcer  than  hens'  teeth,  and  the  boss  was  in  a 
quandary.  Finally  he  dug  up  four  or  five  old  chaps 
whose  production  days  were  over  but  who  could  still 
navigate,  and  set  them  to  work  as  shaft  nurses.  One 
man  was  given  a  can  of  grease  and  an  oiler,  and  was 
introduced  to  every  air  hoist  in  the  shop.  He  was  con- 

stantly on  the  go,  and  air  hoists  which  had  almost 
forgotten  the  existence  of  lubricants  took  a  new  lease 
of  life  with  a  joyful  sputter.  Failures  in  this  section 
were  almost  entirely  eliminated  and  the  shafting 
troubles  were  reduced  50  per  cent,  in  the  first  month 
of   the   new   system. 

The  shop  was  divided  into  sections  and  each  man 
was  made  responsible  for  his  section  and  every  oil 
pocket  in  it.  The  machine  operators  were  relieved 
of  all  responsibility  of  routine  lubrication  and  only 
took  care  of  the  necessary  oiling  incident  to  the  work 
they  were  doing.  Production  promptly  took  a  climb 
and  the  tool-shop  foreman  had  time  to  change  chews 

and  pass  the  time  of  day  occasionally  without  wonder- 
ing where  the  next  S.  0.  S.  was  coming  from.  He 

even  had  time  to  build  a  hew  jig  once  in  a  while 
and  get  production  out  of  his  own  department  instead 
of  keeping  his  expensive  toolmakers  on  the  jump 
doctoring  sick  machinery. 
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SHOP  EQUIPMENT  NEWS 

Runde    Face    Mills  ^^®  riveter  so  that  the  under  head  of  the  rivet  rests 
in   a   small   recessed   pocket   provided    on    the    face    of 

The  R.   W.   Runde   Machine,   Tool   and   Die  Works,      the  lower  die.     The  head  is  swung  to  the  left  by  the 
Detroit,  Mich.,  has  just  placed  on  the  market  a  line  of     controlling  lever,  bringing  the  copper  die  at  the  right 
hardened-body  face  mills  one  of  which  is  shown  in  the      directly  over  the  rivet  shank.     By  pulling  down  on  the 
illustration.    The  mills  are  made  in  sizes  as  desired  and     operating  handle  the  copper  heating  die  is  forced  into 

FRONT  AND  BACK  VIEWS  OF  THE  RUNDE  HARDENED- 
BODY  FACE  MILL, 

adapted  for  various  types  of  milling  machines.  The  ad- 
vantages claimed  are,  that  the  cutter  always  maintains 

its  original  diameter  automatically;  the  individual  blade 

adjustment  permits  grinding  the  blades  by  hand  with- 
out removing  the  body  from  the  machine;  there  is  a 

comparatively  small  surface  to  be  ground ;  both  ends  of 
the  blades  can  be  used  allowing  the  ends  to  be  made 
with  different  shapes  if  desired;  only  five  minutes  are 
required  to  grind  and  replace  a  set  of  blades;  blades 
too  short  for  use  in  the  cutter  can  be  used  in  lathe, 

shaping-machine,  or  planing-machine  toolholders;  addi- 
tional sets  of  blades  may  be  obtained  without  excessive 

cost,  and  a  hardened  body  making  for  long  life. 

Thomson  Type  C  Electric  Riveter 
The  illustration  shows  the  Type  C  electric  riveter 

now  being  marketed  by  the  Thomson  Electric  Welding 
Co.,  Lynn,  Mass.  This  machine  is  of  medium  size 

and  will  handle  any  commercial  lengths  of  rivets  suc- 
cessfully from  i   up  to  3   in.  in  diameter. 

The  rivet  to  be  headed  is  first  set  in  place  in  its 
hole  and  the  work   is   then   laid   on   the  lower   die  of 

THOMSON   TYPE    C    ELECTRIC    RIVETER 

contact  with  the  upper  end  of  the  shank  to  be  heated. 
Pressure  on  the  push  button  at  the  outer  end  of  the 
controlling  handle  turns  on  the  current  and  heats  the 
rivet.  When  the  rivet  is  heated  to  the  proper  degree 
the  pressure  on  the  hand  lever   is   released   and   the 
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head  swung  to  the  right,  bringing  the  steel  heading 
die  in  line  with  the  rivet.  The  foot  treadle  is  then 

depressed,  engaging  a  clutch  that  causes  the  heading 
die  to  make  one  full  down  stroke  only  and  return 

to  its  starting  position  when  the  clutch  is  automatically 
disengaged.  A  safety  device  is  provided  that  prevents 

any  premature  depression  of  the  foot  pedal  by  a  care- 
less operator  or  by  accident,  this  device  making  it 

impossible  for  the  power  press  to  act  unless  the  steel 
die  is  in  proper  position. 

The  press  is  constructed  with  a  spring-cushion 
release  having  an  adjustable  tension,  this  feature  being 
said  to  remove  considerable  stress  from  the  press  in 
case  a  rivet  happens  to  be  a  little  long.  Another 
advantage  of  this  type  of  construction  is  that  rivets 
of  different  lengths  may  be  used  without  any  additional 
adjustment  of  the  pressure  springs.  Another  feature 
claimed  for  the  machine  is  that  by  proper  manipulation 
of  the  heating  die  with  the  operating  handle  the  heat 
can  be  made  to  commence  about  the  middle  of  the 
rivet  shank,  this  method  of  heating  being  said  to  give 
a  much  better  filling  of  the  rivet  holes  than  is  possible 
-where  the  rivets  are  first  heated  and  then  put  in  place. 
It  is  also  stated  that  the  slow  squeeze  given  by  the 
press  gives  a  much  better  filling  effect  than  hammer 
blows. 

Fraser  Universal  Grinding  Machines 
The  Warren  F.  Fraser  Co.,  Westboro,  Mass.,  has 

recently  placed  on  the  market  four  universal  grinding 
machines  Inat  are  somewhat  similar  to  those  described 
on  page  270,  Vol.  49,  except  that  the  new  machines  are 
arrange.!  for  countershaft  drive.  The  new  machines 
are  known  as  No.  2-C  with  a  capacity  of  10  x  30  in.. 
No.  2-AC  with  a  capacity  of  12  x  30  in..  No.  3-C  with 
a  capacity  of  10  x  42  in.,  and  No.  3-AC  with  a  capacity 
of  12  x  42  in. 

The  bed  is  built  in  two  sections,  the  sub-base  being 

FRASER    UNIVERSAL    GRINDING    MACHINES 

=„^'^mS  '?  {"^''^f '■'"'■.. ̂ !'-  ̂ -^  "  '^  ?"  '"•  -^°-  2-AC  12  X  30  in..  No.  3-C  10  x  42  in. 
??  .  <  •  ?i.  3^  "  a  '„"•■•  automatic  crossfeeds.  0.00025  to  0.005  in.;  size  of  wlieel, 
.„K  ,.  °'*"J'''«'"  witii  3-in  hole  and  thicltnesses  up  to  li'  in.  ;  graduations  on  swivel 
^i?i!i  oSJrt.  .2^^-  '',"ofA*'^*iof„''*  °l.  "B,'°  2i-in.  taper  per  foot  in  both  directions; wheel  speeds,  three  1910  2300  and  2875  r.p.m. ;  table  speeds,  eight,  10  to  165  in. per  min.;  work  speeds  eight,  17  to  340  r.p.m.;  diameter  of  front  spindle  bearing.  IJ 
In.,  diameter  of  spindle  nose,  1  f,  in.:  tapsr  hole  in  spindle.  No.  2  Morse;  speed  of internal  erindfne-  fixture.   2t;  nnn  fr^rvi  ■  ̂ rci^ru*^    xt-     o  /-.   .*  i.:__     nn^^^   i^'     i^^     n  ̂  internal  grinding  fixture,   25,000 
.Tiachinp.   3700    lb. 

r.p.m.;  weights.    No.    2-C   machine,    3300    lb 

cast  hollow  and  ribbed  internally,  and  arranged  to 
rest  on  the  foundation  at  three  points  in  order  to 
preserve  alignment.  The  wheel-stand  slide  is  supported 
on  the  base  which,  together  with  the  sub-base,  forms 
a  continuous  support  reaching  to  ihe  floor.  The  slide 
is  so  designed  that  the  wheel  can  be  used  in  any 
position  without  interference.  Transverse  movement 
of  the  wheel  slide  is  controlled  by  a  handwheel  having 
a  micrometer  dial,  the  working  parts  being  protected 
from  dust  and  water  by  a  metal  cover.  The  automatic 
crossfeed  has  a  range  of  adjustment  from  0.00025  to 
0.005  at  each  reversal  of  the  table,  and  may  be  adjusted 
to  operate  at  each  alternate  reversal  of  the  table.  The 
wheel  spindle  is  of  hardened  steel  ground  to  size  and 
runs  in  bronze  boxes  provided  with  adjustment  for 
wear.  The  wheel  is  mounted  on  a  collet  that  is  at- 

tached to  the  spindle  by  a  nut  and  taper  fit  so  that 
additional  wheels  may  be  mounted  on  collets  and 
changed  quickly  for  special  work. 

The  swivel  table  turns  on  a  hardened  and  ground 
central  stud  and  is  provided  with  a  scale  reading  to 
6  deg.  and  also  to  21  in.  of  taper  per  foot  in  both 
directions.  The  table  has  a  slot  of  special  form  so 
that  the  head  and  tailstocks  are  aligned  against  the 
front  edge  of  the  table  in  clamping.  The  motion  of 
the  table  is  controlled  by  dogs,  the  brackets  for  which 
slide  on  racks  to  allow  for  quick  adjustment.  Screws 
are  fitted  for  fine  adjustments.  The  table  moves  on 
one  V-  and  one  flat-way,  the  wearing  surfaces  being 

protected  from  dust  by  metal  covers,  oil  being  dis- 
tributed by  means  of  rolls  in  oil  pockets.  Three  wheel 

speeds,  eight  table  speeds  and  eight  work  speeds  are 
provided.  The  reversing  mechanism  is  a  special  fea- 

ture. It  is  stated  that  this  allows  work  to  be  ground 
close  up  to  a  shoulder.  It  is  provided  with  means  to 
give  a  slower  travel  close  to  the  reversal  than  in 
the  central  part  of  the  traverse,  this  completely  grind- 

ing work  close  to  the  shoulder  and  also  allowing  an 
easier  reversal  of.  the  carriage.  It  also  allows  higher 

rates  of  table  traverse.  The  headstock 

is  arranged  to  swivel  through  the  en- 
tire circle  and  is  graduated  to  read  in 

degrees.  The  spindle  is  of  hardened 
and  ground  steel  and  runs  in  bronze 
boxes  that  are  adjustable  for  wear. 
The  tailstock  is  provided  with  both 
lever  and  screw  action,  and  is  also 
equipped  with  a  device  that  allows 
spring  tension  or  rigid  action  to  be 
used  as  desired.  It  is  also  provided 

with  a  holder  adapted  to  receive  car- 
bon points  so  that  the  wheel  can  be 

trued  without  removing  the  work.  The 
lubricant  pump  is  of  the  submerged 
centrifugal  type,  with  all  bearings 
above  the  liquid.  The  flow  is  regu- 

lated by  a  valve  located  above  the 
wheel.  An  internal  grinding  fixture 

is  supplied  that  is  of  the  high-speed 
ball-bearing  type  with  a  maximum 
spindle  speed  of  25,000  r.p.m.  The 
standard  equipment  consists  of  one 
four-jawed  chuck,  faceplate,  two  uni- 

versal back  rests,  one  center  rest,  two 
adjustable  dogs,  set  of  telescopic  water 
guards  and  wrenches.  The  badk  rest 
supplied  can  be  used  either  univer.sal 
or  plain. 

of 

No.    3-C 
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Sullivan  Air  or  Steam  Hammer 

A  hammer  built  by  the  Sullivan  Machinery  Co., 

Chicago,  111.,  known  as  its  "Utility  Hammer"  is  shown 
in  the  illustration.     It  is  especially  adapted  for  forging 

either  pick-  or 
chisel-point  cutter 
bits,  chisels, 
wrenches  or  small 
tools  of  all  kmds, 
straps,  levers,  keys 
and  wedges,  or  the 
thousand  -  a  n  d  -  o  ne 
jobs  that  come 
along  in  any  fair- 
sized  machine 
shop.  The  strokes 
are  controlled  by 
a  foot  treadle  and 
a  single  blow  or 
many  in  succession 
may  be  struck,  and 
either  light  or 

heavy,  as  desired. 
A  very  powerful 
"slugging"  blow 
may  be  obtained  at 
full  stroke. 

The  use  of  air 

to  run  this  ham- 
mer is  claimed  to 

have  a  number  of 
advantages  over  a 
belt  drive,  as  the 
air-thrown  valve 
gives  a  wide  range 
of  striking  power 

and  great  sensi- 
tiveness of  blow. 

The  air  exhaust 
can  also  be  used 
to  blow  chips  and 
scale  from  the  die, 

which  is  very  im- 
portant where  cut  dies  are  used.  The  hammer  may  be 

had  equipped  for  the  use  of  steam  where  desired. 

Beaman  &  Smith  Continuous  Manu- 
facturing Milling  Machines 

The  continuous  milling  machine  shown  in  the  illus- 
tration  is   a   recent  product   of  the  Beaman   &   Smith 

Co.,    Providence,    R.    I.,    and    is    intended    for    heavy 
manufacturing  work  where  large  numbers  of  parts  of 
the  same  type  have  to  be  milled.     The  machine  consists 
essentially  of  a  substantial  bed  to  which  uprights  are 
attached,    these    uprights    supporting    the    horizontal 
spindle  heads  and  the  cross- 
rail,    which    in    turn    carries 
the    vertical     spindle     heads. 
Each    pair   of   uprights   with 
its    bank    of    spindles    is    one 
milling  unit.     As  many  spin- 
dhs  can  be  mounted  on  this 
unit  as  necessary  and  as  many 
units  may  be  attached  to  the 
bed  as  are  required  to  do  the 

.SULLIVAN  UTILITY  HAMMER 
Specifications :  Throat  from  center 

of  die  to  face  of  column,  15  in. ;  will 
take  work  up  to  2  in.  thick ;  Iiamnior 
is  capable  of  600  strokes  per  min.  ; 
net  weight,  1675  lb.  :  over-all  height, 
6  ft.  6  in.  ;  depth  of  base,  29  in.  ; 
width  of  base,  16i  In.  ;  hammer  cylin- 

der, diameter.  55  in.  ;  hammer  cylin- 
der, stroke  53  in.  ;  air  pressure  re- 

quired, 80  to  100  lb.;  air  consumption 
at  90  lb.,  93  cu.ft.  per  minute;  total 
striking  weiglit,    100   lb. 

work  in  hand.  The  feed-driving  mechanism  is  carried 
on  one  unit  only  and  the  removable  tables  that  carry  the 
work  are  fed  along  the  bed,  taking  a  fast  motion  when 
the  cutters  are  idle  and  a  slow  motion  when  the  cutters 
are  working. 

These  tables,  after  having  passed  all  cutters,  are 
lifted  from  the  bed  and  the  finished  work  removed, 
while  another  table  with  the  work  in  place  is  placed 
on  the  front  end  of  the  machine  and  the  process  re- 

peated. Four  tables  are  generally  necessary  to  main- 
tain continuous  milling.  The  tables  travel  on  flat-ways 

with  slight  tapers  on  the  inside  edges  to  accommodate 
corresponding  tapers  on  the  bottoms  of  the  tables, 
these  serving  to  center  the  tables  without  wedging  and 
allowing  them  to  be  put  on  and  removed  easily.  When 
traveling  under  the  cutters,  the  tables  pass  under  gibs 
fastened  to  the  bed,  to  guard  against  any  upward  mo- 

tion while  the   cut   is   in   progress. 
The  feed  shaft  runs  the  entire  length  of  the  bed 

and  is  driven  from  the  front  end.  It  carries  a  number 
of  worms,  so  spaced  that  the  traveling  tables  are 
picked  up  by  one  worm  before  they  have  left  the 
preceding  one.  The  spacing  of  the  worms  makes  it 
impossible  to  set  a  table  in  the  wrong  position 
on  the  bed,  and  no  matter  where  set  it  will  pick  up 
and  travel  instantly.  The  feed  and  fast  motion  are 
available  in  either  direction.  Gearing  is  used  to  secure 
four  changes  of  feed,  which  vary  from  approxim.ately 
3  to  8  ft.  per  min.  with  a  fast  motion  of  about  12  ft. 
per  min.  when  the  cutters  are  idle.  Two  changes  are 
possible  through  change  gears  at  the  end  of  the  gear 
box,  while  two  more  are  secured  through  a  feed-box 
gear-shifting  lever.  The  feed  and  fast  motion  are 
controlled  by  a  single  lever,  this  construction  making 
it  impossible  to  engage  both  at  the  same  time.  The 
feed  is  driven  through  a  vertical  shaft  connected  by 
bevel  and  reducing  gears  to  the  main  drive  shaft. 

A  motor  is  furnished  to  drive  each  separate  unit,  the 
motor-driving  mechanism  being  carried  on  the  crossrail 
supported  by  the  upright,  the  drive  being  through 
gears.  Change  gears  are  incorporated  in  order  to  allow 
the  various  spindles  to  be  driven  at  high  speeds. 

The  spindle  heads  are  cast  in  one  piece  and  are 
moved  along  the  ways  by  ban  J -operated  screws,  wear 
being  taken  up  by  taper  gibs.  Cla.nps  are  incorporated 
to  secure  the  heads  firmly  in  place  when  the  desired 
positions  have  been  secured.  Three  standard  sizes  of 
spindles  are  made,  the  diameters  of  the  front  bearings 

BE.VM.XX  &  .S.MITH  COXTINUOUS  MILLING   M.A.CHINE 
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being  3i,  4§  and  5g  in.  respectively.  They  are  provided 

with  hand  in-and-out  adjustment  by  means  of  a  rack- 
and-pinion  mechanism,  the  pinion  being  for  adjustment 

only,  the  quill  being  held  in  final  position  by  clamps. 
The  control  of  the  machine  is  centralized  at  the  unit 
that  carries  the  feed  gears. 

"Ohio"  Tilted  Rotary  Milling  Machine 
The  Oesterlein  Machine  Co.,  Cincinnati,  Ohio,  has 

just  developed  and  placed  on  the  market  a  new  tj^pe  of 

milling  machine  that  is  known  as  the  "Ohio"  tilted 
rotary.  The  machine  may  be  used  either  as  a  station 
machine  or  for  continuous  milling.  The  chief  features 

claimed  are  the  great  rigidity,  the  elimination  of  con- 
siderable idle  time  between  cuts  and  the  construction 

that  enables  a  generous  supply  of  lubricant  to  be  sup- 
plied to  the  cutter. 

The  body  of  the  machine  is  cast  in  one  piece  and  the 
spindle  head  is  suported  by  a  ram  that  slides  in  ways, 
the  construction  being  somewhat  similar  to  that  of  a 
shaping  machine  except  that  the  ways  are  inclined  15 
deg.,  the  table  also  being  inclined  so  that  the  motion  of 
the  spindle  head  is  at  right  angles  to  the  table  axis. 

"OHIO"  TILTED  ROTARY  MILLING  MACHINE 
Inclination  of  table,  15  deg.:  diameter  of  table.  30  in.:  worm 

for  table  drive,  4  in.  in  diameter,  IJ  pitch:  taper  in  spindle.  No. 
16  B.  &  S. :  capacity  of  lubricant  pump,  3.5  gal.  per  min. :  capacity 
of  reservoir  in  base,  60  gal.  :  indexing  mechanism  for  table.  2  to 
72  divisions ;  width  of  belt,  4  in.  :  spindle  speeds.  30  with  15 
pairs  of  change  gears;  diameter  of  lower  spindle  bearing,  4 J  in.; 
weight  of  flywheel  on  spindle,  250  lb. :  area  of  table  bearing, 
475  sq.in. ;  area  of  ram  bearing,  1000  sq.in. 

The  spindle  is  driven  from  the  pulley  through  miter 
gears,  an  intermediate  shaft,  change  gears,  and  a  set 
of  bevel  gears;  the  intermediate  shaft  being  splined  to 
allow  for  the  reciprocation  of  the  ram.  The  intermedi- 

ate shaft  is  made  in  two  sections  so  that  by  uncoupling 
and  turning  the  first  change-gear  shaft  the  direction  of 
rotation  of  the  spindle  can  be  reversed.  The  spindle 
is  carried  in  a  sleeve,  the  upper  end  of  which  is  at- 

tached to  the  speed-box  casting.  The  lower  bearing  is 
of  phosphor  bronze  while  the  upper  is  of  the  radial- 
thrust  ball  type.  The  spindle  sleeve  may  be  moved  in 
the  spindle  head,  the  barrel  being  split  for  clamping  the 
sleeve  after  adjustment.  In  order  to  prevent  vibration 
of  the  spindle  a  flywheel  weighing  250  lb.  is  mounted 
on  the  upper  end. 

The  ram  is  fed  radially  over  the  surface  of  the  table 
by  a  cam  giving  a  slow  motion  during  the  cutting  stroke 
and  a  rapid  reverse.  The  travel  of  the  ram  is  adjusted 
by  a  slide  operated  by  a  lever  at  one  side,  and  a  double- 
row  ball  bearing  serves  as  a  cam  roller.  The  camshaft 
is  driven  by  a  worm  and  wormwheel  in  the  feed  box,  a 
four-gear  feed-change  mechanism  regulating  the  feed 
of  the  table  when  continuous  table  motion  is  desired  or 
the  rate  of  motion  of  the  cam  when  the  indexing 
mechanism  is  in  use.  The  entire  indexing  mechanism 
and  cam  can  be  omitted  where  continuous  milling  only 
is  to  be  handled.  The  feed  change  gears  regulate  the 
rate  of  travel  of  the  ram  while  the  throw  of  the  cam 
regulates  the  length  of  travel.  The  indexing  mechanism 
gives  from  2  to  72  divisions  and  is  timed  by  cams 
on  the  camshaft  wormwheel. 

The  table  is  set  at  an  angle  of  15  deg.  and  is  driven 
by  a  worm  and  wormwheel,  two  circular  and  four 
radial  T-slots  being  provided  for  clamping  the  work. 

The  lubricant  pump  is  attached  to  the  side  of  the 
machine  and  is  belt  driven,  the  lubricant  being  raised 
under  pressure  to  a  distance  above  the  machine  and 
expanded  in  a  large  pipe  before  it  flows  to  the  cutter. 
The  chips  carried  away  by  the  lubricant  are  deposited 
in  a  pocket  from  which  they  may  be  removed  from  the 
front  of  the  machine. 

The  oiling  is  centralized  at  a  number  of  prominent 
points  in  order  to  lessen  the  danger  of  some  bearings 
being  overlooked.  All  bearings  are  of  the  ball  type 
or  of  bronze  and  the  table  surface  and  ram  slides  are 
of  chilled  steel. 

How  Would  You  Prevent  Oil  From 

Discoloring  Finished  Surfaces? 
By  G.  R.  Smith 

On  page  802  of  American  Machinist  the  question  is 

asked,  "How  do  you  prevent  oil  from  discoloring  finished 

surfaces?" 
At  one  time  I  had  charge  of  50  machines,  all  having 

a  considerable  area  of  polished  surface,  which  soon 
became  brown  and  unsightly  from  the  dried  oil.  After 
trying  many  solutions  to  remove  this  I  at  last  found 
that   alcohol  would  do   the  trick  almost   instantly. 

Wet  a  small  pfece  of  waste  in  alcohol  and  clean  ofi" 
the  discoloration,  wiping  dry  with  clean  waste,  and  then 
each  week  at  closing  time  wipe  these  polished  surfaces 
and  keep  them  clean. 

Bringing  Out  Over-Exposed  Blueprints 
By  S.  F.  Gibson 

When  blueprints  have  been  permitted  to  remain  in 
the  printing  frame  for  such  a  long  time  that  they  are 
over-exposed,  they  may  be  restored  almost  to  their 
normal  color  by  adding  about  one  teaspoonful  of 
hydrogen-peroxide  solution  to  each  quart  of  the  water 
in  which  they  are  washed.  The  procedure  is  to  first 
wash  the  prints  in  clear  running  water  until  all  the 
blue  liquid  which  results,  has  been  washed  away.  Then 
the  prints  are  soaked  in  the  peroxide  solution  until 
the  proper  color  appears.  After  this,  the  prints  are 
again  washed  thoroughly  in  clear  water.  A  print  which 
has  had  the  correct  exposure  or  one  which  has  been 
under  exposed,  will  not  be  adversely  affected  by  the nrocess. 
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FIG.  1.  LONG  WHEELBASB  TRUCK FIG.  2.   SHORT  WHEELBASE  TRUCK 

Industrial  Truck  with  New  Features 

At  the  New  York  Motor  Truck  Show  the  Karry-Lode 
Industrial  Truck  Co.  of  Long  Island  City  showed  an 
industrial  truck  which  attracted  attention  because  of 
its  similarity,  on  a  smaller  scale,  to  the  ordinary  motor 
truck. 

Several  models  are  offered,  that  in  Fig.  1  having  a 
wheelbase  of  80  in.  and  a  loading  platform  116  x  45  in. 
The  capacity  is  4000  lb.  and  the  motive  power  is  a 
3i-hp.  electric  motor  wound  for  30  volts  and  40  amp. 
Three  forward  and  three  reverse  speeds  are  provided; 
the  rated  speed  on  the  level  is  from  1  to  7  m.p.h.  and  the 
rated  mileage  on  the  level  is  25  miles. 

The  model  shown  in  Fig.  2  differs  from  that  of  Fig. 
1  only  in  having  a  smaller  battery  and  a  shorter  wheel- 
base,  60  in.  instead  of  80.  Its  performance  is  the  same 
and  its  loading  platform  is  96  x  45  in. 

Fig.  3  shows  the  three-wheel  tractor  model,  which  is 
rated  at  about  the  same  figures  as  the  trucks  and  has  a 
drawbar  pull  of  500  lb.  Two  steel  trailers  designed  for 
use  with  the  tractor  are  shown  in  Figs.  4  and  6. 
The  short-wheelbase  truck  is  shown  in  Fig.  5  fitted 

with  a  compensating  crane  which  makes  it  a  valuable 
vehicle  for  handling  heavy  pieces.  It  is  claimed  that 
this  outfit  will  enter  a  standard  freight  car  without 
difficulty.  The  swing  of  the  crane  is  180  deg.  and  it 
will  lift  1500  lb.  at  a  speed  of  12  ft.  per  minute. 

FIGS.    3   TO    6.      TRACTOR,    CRANE    AND    TRAILER   IJOUELS 

Fig.   3 — Three-wheel   tractor.      Fig.    4 — Trailer   .stripped   showing   frame.     Pig.  5 — Truck  equipped  with  crane.     Fig.  6 — Trailer  with floor  and  gates. 
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American  Steel  and  Its  Part 
in  Reconstruction 

Distribution  of  Steel  Rails  at  Present 

Extends  to  Twenty-three  Countries 
To  Be  Used  in  Extending  Lines 

of  Communication 

Another  chapter  in  the  story  of 
American  steel  and  the  part  it  will 

play  in  reconstruction  and  in  the  ex- 
tension of  lines  of  communication 

throughout  the  world  is  written  in  the 

export  statistics  of  rails,  railroad 
spikes,  ana  other  iron  and  steel  railway 
track  materials,  such  as  switches,  frogs, 
fishplates,  splice  bars,  etc.,  shipped  to 
foreign  countries  since  the  armistice 
was  declared.  The  quantity  and  value 
of  these  products  exported  during  the 
four  months  ended  with  March,  the 

average  monthly  price  thereof  in  De- 
cember of  each  year,  and  the  shipments 

during  the  calendar  years  1911  to  1918 
are  given  below: 

period  of  four  years,  19U-1914,  repre- 
senting an  increase  of  26  per  cent,  in 

tonnage  and  86  per  cent,  in  value  of  the 
total  shipments  during  the  war  period 
over  the  exports  for  the  previous  four 

years. 

Like  other  great  staple  commodities, 
the  value  of  steel  has  soared  to  un- 

precedented heights  during  the  war  and 
since  the  armistice;  the  average  month- 

ly export  price  of  steel  rails  during  the 
war  culminated  in  the  record  figure  of 
$62.20  per  ton  in  November,  1918, 

$68.94  per  ton  being  reached  iii  rcbm- 
ary,  while  the  advance  figures  for 
March  would  indicate  a  price  of  $62.30 

per  ton  of  foreign  shipments. 
In  addition  to  $82,976,622  worth  of 

steel  rails  shipped  durin.-r  the  four-year 
war  period,  railroad  spikr.s  valued  at 

$5,319,734  and  other  track  material  val- 
ued at  $25,138,473  were  exported;  or  a 

total  of  $113,434,829  for  all  iron  imd 
steel   railway   track    materials. 

While   a    greater   quantity   of  these 

StopI  rails 
Railroad  spikes* Other 

railway 

track 
material 

(value.)  * 

Calendar  year 
Tons Valuo 

Prirr  per 
ton  in 

December 
Pounds Value 

420,874 
446,473 
460,553 
174,680 
391,379 
540.828 
512,669 
453,944 

$12,229,045 
13,053.774 
13.979,549 
5,103,918 

12.095.170 
20.417,582 
24,023.090 
26.440.780 

$29. 1 1 29.62 
31.23 

27.05 32  65 
38  43 
52.65 
60.80 

1912 
1913   25,375,827 

15,489,687 
29,693,252 
53,428,813 
47,467,317 
22,330,104 

$483,283 258,808 
591,752 

1,489,091 
2,009,808 1,229,083 

$3,088,866 I9M     
1,775,391 1915                        
4,857,047 1916   
6,540.187 1917     
8,194,270 1918                          
5,546,969 

44,982 

65,024 
66,900 
48,955 

2.735,544 
4,221,563 
4,6: 1,982 
3,051,611 

60.80 

64  90 68  94 
62^0 

1,708,554 
3,509.054 
4,206,228 
4,185,816 

116,787 

189,408 
258,073 

.193,987 

541.522 
Jauuur\',  1919           543,330 Februarv.  1919 905,264 
March,  1919   515,535 

*Not  separately  stated  prior  to  July  30,  1912. 

An  analysis  of  the  advance  figures 
for  March  shows  a  distribution  of 
American  steel  rails  extending  to  23 
countries,  about  18,000  tons,  or  over 
one-third  the  total  exportation,  going 
to  France.  Cuba,  Japan,  and  Canada 
were  also  large  purchasers  during  re- 

cent months. 

Foreign  Demand  for  Steel 

Early  in  the  history  of  the  steel  in- 
dustry there  arose  the  foreign  demand 

for  American  steel  rails,  developing 
from  an  average  annual  exportation 
of  less  than  300  tons  in  the  period  1867- 
1870  to  an  average  of  474,705  tons  dur- 

ing the  four  calendar  years  of  the  war 
period  1915-1918,  although  the  exports 
did  not  reach  six  figures  until  near  the 
end  of  the  century.  From  1900  the  vol- 

ume increased,  wHh  slight  fluctuations 
from  year  to  year,  until  the  record- 
breaking  shipments  of  540,828  tons, 
valued  at  $20,417,582,  occurred  in  1916. 
The  total  shipments  of  steel  rails  for 
the  four-year  war  period  wiere  1,898,820 
tons,  invoiced  at  $82,976,622,  as  com- 

pared with  1,502,580  tons,  worth  $44,- 
366,286.    exported    during    the    pre-war 

products  was  shipped  to  France  than  to 
any  other  country  during  the  war,  it  is 
noted  that  with  this  single  exception 
Cuba  has  recently  become  the  leading 
market  for  steel  rails  exported  from 
the  United  States.  From  comparatively 
modest  purchases  prior  to  the  war, 
Cuban  imports  of  this  commodity  dur- 

ing the  last  three  years  reached  a  total 
tonnage  of  187,798,  valued  at  $8,146,383, 
as  compared  with  159,335  tons,  invoiced 
at  $9,812,418,  shipped  to  Japan;  155,932 
tons,  worth  $6,565,708,  to  Canada;  and 
less  amounts  to  other  countries  during 
the  same  period. 

Government   To    Hold    Rochester 
War   Plants   in   Reserve 

The  War  Department  is  planning  to 
hold  in  reserve  the  cannon  plant  of  the 
Symington-Anderson  Co.,  the  Syming- 

ton Forge  Corporation  plant  on  Uni- 
versity Ave.,  and  the  Symington  Ma- 

chine Co.'s  plant  on  Leighton  Ave., 
Rochester,  N.  Y.  It  is  understood  these 
plants  will  be  maintained  as  branches 
of  the  Watervliet  Arsenal. 

N(BW  Officers  of  Wolverine Tube  Company 

The  Wolverine  Tube  Co.,  33rd  St.  and 
McGraw  Ave.,  Detroit,  manufacturing 
brass  and  copper  seamless  tubes,  has 
been  purchased  by  a  group  of  prom- 

inent men  of  the  industry.  II.  A.  Hig- 
gins,  former  president  of  the  company, 
who  represented  all  of  the  stockholders 
in  the  transaction,  said  that  busine.ss 

had  reached  such  pror'jrtic<ns  that  tk 
officers,  who  have  other  business  inter- 

ests, could  not  handle  the  company's 
c.tiair<!  unless  a  complete  reorganization 
was    efiecced 
Newcomers  include  Charles  C.  Linr>- 

bocker,  president,  wV  o  has  represented 
A.  H.  Wells  &  Co.  of  Waterbury,  Conn., 

in  western  territory  for  the  la?*-  10 
years;  Harry  J.  Hooks,  secretary  and 
treasurer,  for  the  last  14  years  repr? 
sentative  of  the  United  Wire  &nd  Sup 

ply  Co.,  Providence,  R.  I.;  George  B. 
Anthony,  vice  president,  who  was  gen- 

eral manager  of  the  Detroit  plant  of 
the  American  Radiator  Co.,  and  Wil- 

liam H.  Sherman,  factory  manager. 
Mr.  Sherman  was  connected  with  the 

United  Wire  and  Supply  Co.,  at  Provi- 
dence for  24  years  as  general  super- 

intendent. He  Is  one  of  the  pioneeis 

of  the  tube  industry.  The  new  of- 
ficers  will   make   extensions   and   d0,di- 

tions  as  needed. 
«     *     « 

French-American  Bank 
Leases  Floor 

The  French-American  Banking  Cor- 
poration has  leased  the  groutid  floor  at 

65  William  St.,  corner  of  Cedar  St, 

New  York,  and  will  open  for  busine- : 
there  about  June  1.  The  lease  extenc.^ 
for  a  period  of  years. 

The  corporation  is  an  alliance  of  the 
National  Bank  of  Commerce  m  New 
York,  the  First  National  Bank  of 
Boston  and  the  Comptoir  National 
d'Escompte  de  Paris,  formed  to  foster 
trade  between  France  and  the  United 
States.  It  was  incorporated  at  Albany, 
N.  Y.,  Apr.  29.  It  is  capitalized  at 
$2,000,000,  with  a  surplus  of  $500,000. 

The  officers  of  the  corporation  are 
Maurice  Silvester,  president;  Roger  P. 
Kavanagh,  vice  president  and  treasurer; 
John  E.  Rovonsky,  vice  president;  P. 
Abbot  Goodhue,  vice  president  and 
Thomas  E.  Green,  secretary. 

Boys  from  Service  Entertained 
The  employees  of  the  Southwark 

Foundry  and  Machine  Co.,  Philadel- 
phia, gave  a  reception  and  dance  to 

the  members  of  the  company  who  were 
in  the  world  war  and  are  now  returned. 
The  affair  was  held  in  Mercantile  Hall 
on  May  6  and  was  attended  both  by 
employers  and  employees. 
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Worlds  Industrial  For^e Uews  Editor 

Plans  Discussed  for  the  Disposal 
of  Waste  Material 

A  committee,  repi'esenting  the  Na- 
tional Association  of  Waste  Material 

Dealers,  held  a  meeting  in  the  office 
of  C.  W.  Hare,  the  Director  of  Sales, 
War  Department,  Washington,  D.  C, 
to  discuss  the  Government  surplus  of 
waste  material  and  the  best  means  of 

disposing-  of  it  to  the  advantage  of  the 
Government  and  with  least  disruption 
to  markets. 

The  Government  has  in  surplus  about 
605,000  tons  of  steel  and  steel  scrap, 
which  it  was  agreed  could  be  best  sold 
by  sealed  bids. 

The  non-ferrous  metals  now  held  as 
surplus  by  the  Army  were  discussed 
in  detail.  It  was  suggested  that  it 
would  be  preferable  to  sell  the  alumi- 

num back  to  the  manufacturers  to  dis- 
pose of  for  the  Government  at  little 

or  no  cost,  thereby  tending  to  stabilize 
conditiciis  as  much  as  possible.  On  the 
other  hand,  the  committee  pointed  out 
that  they  should  have  an  opportunity 
to  bid  on  any  aluminum  and  aluminum 
scrap,  for  the  reason  that  in  many  in- 

stances they  ought  to  be  able  to  offer 
very  good  prices  on  non-ferrous  metals. 

There  are  about  31,90^  tons  of  brass 
in  the  form  of  ingots,  rods,  sheetsi  etc., 
to  be  disposed  of  as  well  as  33,000  tons 
of  field  artillery  cases,  1000  tons  of 
cartridge  cases  and  2939  tons  of  brass 
scrap  in  the  shape  of  turnings,  etc. 
Some  of  this  surplus  is  high-grade 
brass  and  some  of  it  is  leaded.  The 
committee  was  advised  that  the  Di- 

rector of  Sales'  office  is  in  touch  with 
the  brass  manufacturers  and  negotiat- 

ing with  them  with  a  view  to  their 

taking  over  the  Government's  surplus. The  committee  called  attention  to  the 

fact  that  they  should  have  an  oppor- 
tunity to  bid  on  this  surplus  because 

they  have  extensive  markets. 

There  ai-e  about  46.5  tons  of  cupro 
nickel  to  dispose  of  in  the  form  of 
sheets  and  cupro  nickel  in  the  form  of 
turnings.  The  committee  pointed  out 
that  it  will  be  difficult  to  find  a  market 
for  this  metal,  as  cessation  of  war  has 
greatly  lessened  the  demand  for  it. 
Cupro  nickel  is  used  largely  in  the 
manufacture  of  ammunition.  The  com- 

mittee recommended  that  the  cupro 
nickel  surplus  should  be  offered  to  the 
mills  and  dealers. 

The  War  Department  officials  ad- 
vised the  committee  representing  the 

National  Association  of  Waste  Ma- 
terial Dealers  that  arrangements  had 

been  made  whereby  all  copper  and 
copper  scrap  is  being  disposed  of  by 
the  copper  producers,  operating  through 
the  United  Metals  Selling  Co.  The 
committee  was  advised  that  the  only 

copper  scrap  being  sold  by  the  Govern- 
ment vduld  be  in  small  lots  of  less  than 

10,000  lb.,  in  certain  instances  where 
the  Government  might  be  dismantling 
a  certain  plant. 
With  regard  to  lead  and  spelter, 

the  committee  was  of  the  opinion  that 
it  might  be  advisable  for  the  lead  pro- 

ducers to  take  over  the  surplus  and 
dispose  of  it  along  the  lines  followed 
in  the  case  of  copper. 

*     *     * 

Begins  Work  on  National  Associa- 
tion Building 

During  the  past  week,  work  was 
started  upon  a  building  which  it  is 
planned  to  make  the  national  home 
for  all  trade  associations  now  located, 
or  which  will  locate  in  the  future,  in 
New  York  City.  Among  the  advan- 

tages which  are  expected  from  this 
plan  are:  Closer  cooperation  between 
allied  industries;  greater  convenience 
for  business  men  desiring  to  see  several 
associations;  special  advantages  for 
cooperative  meeting  rooms,  ancT  added 
prestige  due  to  having  a  high-grade 
Duilding  devoted  to  the  interests  of 
business  men  in  the  heart  of  the  hotel, 
railroad  and  subway  terminal  districts 
of  New  York. 

The  building  will  be  near  the  corner 
of  Fifth  Ave.  and  43rd  St.,  extending 
through  the  block  to  44th  St.  It  will 
be  20  stories  high,  having  about  275,- 
000  sq.ft.  of  floor  space,  and  will  be 
terraced  above  the  12th  floor  to  con- 

form to  the  New  York  zoning  law  for 
conservation  of  light.  An  arcade  with 
display  rooms  will  extend  through  from 
43rd  St.  to  44th  St.  It  is  the  first  large 
business  building  enterprise  started  in 
New  York  since  the  armistice  was 
signed.  The  contract  was  let  to  Fred 
T.  Ley  &  Co. 

The  name  of  the  structure  will  be  the 
National  Association  Building.     It  will 
be  ready  for  occupancy  the  latter  part 
of  next  .January.    Further  information 
may  be  obtained  by  addressing  Willard 
C.  Brinton,  17  W.  44th  St.,  New  York. 

*     *     * 
Vacations  for  All  Clark 

Employees 
All  employees  including  those  paid 

by  the  month,  day  or  hour  who  have 
been  employed  one  year  will  be  al- 

lowed one  week's  vacation  with  full 
pay,  according  to  a  plan  announced  in 
February  at  the  annual  meeting  by  Eu- 

gene B.  Clark,  president  of  the  Clark 
Equipment  Co.,  Buchanan,  Mich.,  man- 

ufacturers of  internal  gear  drive  axles 
and  disk  steel  wheels  for  motor  trucks. 

The  new  plan  goes  into  effect  this 
month  and  includes  mechanics,  tool- 
makers,  foundrymen  and  all  men  irre- 

spective of  the  basis  of  employment. 
Heretofore  this  privilege  has  been 
granted  only  to  officials  and  to  the  office 
and  clerical  forces  of  the  company. 

American  Automobiles 
in  Venezuela 

Prices  Fifty  to  One  Hundred  Per  Cent. 
Higher    Than    in    United     States. 

Use  of  Tractors   and   Motor 
Trucks  Increasing 

There  are  about  300  automobiles  in 
the  Puerto  Cabello  district  of  Venezu- 

ela, chiefly  five-passenger  cars  of 
American  manufacture,  which  retail  at 
prices  from  50  to  100  per  cent,  higher 
than  in  the  United  States.  Consul  F. 
A.  Henry  writes  that  while  the  use  of 
motor  trucks  will  probably  increase  in 
the  future  there  are  certain  factors 
which  tend  to  restrict  the  growth  of 
this  trade.  Among  these  are  the 
scarcity  of  skilled  automobile  mechan- 

ics, the  enormous  prices  asked  for  gaso- 
line, even  though  it  is  produced  in  the 

country,  the  poor  quality  of  the  roads, 
and  the  cheap  cost  and  care  of  pack 
animals. 

Consul  George  E.  Chamberlin  reports 
that  about  50  tractors  are  in  use  in 
British  Guiana,  chiefly  in  the  rice  and 
sugar  industries,  and  fhat  there  is  no 
doubt  the  number  will  be  greatly  in- 

creased within  a  year  or  two.  Owing 
to  the  soft  character  of  the  soil  during 
the  wet  seasons  the  caterpillar  type  is 

very  popular. 
In  Paraguay  almost  all  residences 

are  built  of  cheap  brick  which  is  man- 
ufactured locally,  and  then  the  facades 

are  finished  with  a  thick  layer  made  of 
a  mixture  of  lime  and  cement.  For  this 

purpose  about  5000  bbl.  of  cement  are 
imported  annually. 

On  account  of  climatic  conditions,  due 
probably  to  the  ocean  trade  winds,  iron 
wire  for  screening  of  a  quality  such  as 
is  guaranteed  in  the  United  States  for 
four  years  lasts  but  one  year  in 
Colombia.  Copper-wire  screening  has 
been  found  very  satisfactory,  and  a 
market  may  develop  for  this  commodity 
there  in  time.  The  chief  hindrance  is 
the  high  duty  of  20c.  per  gross  kilo  on 

copper  goods. 
The  imports  of  wire  nails  into  Ar- 

gentina during  1917  amounted  to  822,- 
459  kilos;  brass  nails,  51,915  kilos;  and 
cut  nails,  1,136,819  kilos.  Such  articles 
have  been  furnished  almost  exclusively 
by  the   United   States  during  the  war 

period. 
*     *     * 

Germany's  Disabled 
In  Germany  an  order  has  been  issued 

requiring  all  public  and  private  works, 
offices,  and  authorities  to  employ  at 
least  one  severely  disabled  man  for 

every  100  officials,  employees,  or  work- 
men without  distinction  of  sex.  In  agri- 

culture 50 'is  substituted  for  100.  This 

order  not  only  applies  to  the  war  dis- 
abled but  to  men  disabled  by  accident. 
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The  Federal  Tool  Steel  and  Alloy  Co. 

has  moved  its  offices  from  Piatt  St.  to 

the  Woolworth  Building,  New  York. 

Edward  J.  Smith,  30  Church  St., 

New  York,  announces  that  a  new  office 

has  been  established  in  the  Mills  Build- 
ing, El  Paso,  Tex. 

The  Reliance  Electric  and  Engineer- 
ing Co.  announces  its  removal  from 

West  St.  to  the  Hudson  Terminal 
Building,  New  York. 

The  E.  B.  Hayes  Machinery  Corp., 

Oshkosh,  Wis.,  is  planning  to  double 

the  size  of  its  plant  and  make  a  con- 
siderable increase  in  equipment. 

The  Chicago  Pneumatic  Tool  Co.  has 
moved  its  Milwaukee  office  from  Room 

1305,  Majestic  Bldg.,  to  Room  1418  in 

the  same  building,  where  more  conven- 
ient quarters  have  been  obtained. 

The  Gale-Sawyer  Co.  has  moved  its 
manufacturing  business  from  Boston 
to  its  new  factory.  South  Weymouth. 
The  general  office  and  salesroom  is  lo- 

cated at  36  Oliver  St.,  Boston,  Mass. 

The  Booth-Hall  Co.,  designers  and 

builders  of  electric  furnaces,  has  an- 
nounced the  removal  of  its  executive 

and  sales  offices  to  Rooms  1007-1008 
Hearst  Building,  328  West  Madison  St., 
Chicago,  111. 

George  G.  Porter,  one  of  the  founders 
of  the  Porter-Cable  Machine  Co.,  Syra- 

cuse, N.  Y.,  has  opened  an  office  in  the 
New  Keith  Building,  of  the  same  city, 
as  consulting  mechanical  engineer  and 
factory  organizer. 

Briggs  &  Turivas,  Inc.,  Westminster 
Building,  Chicago,  111.,  has  opened  a 
New  York  office  at  1805  Equitable 
Trust  Building.  This  office  will  be  un- 

der the  direction  of  Carl  R.  Briggs, 
president  of  the  company. 

The  Liberty  Systems  Corporation  of 
Edwardsville,  111.,  has  taken  13,000  ft. 
of  floor  space  in  the  Overland  Building, 
2310  Locust  St.,  St.  Louis,  Mo.  It  has 
been  reorganized  and  has  increased  its 
capital  to  $1,500,000,  and  at  present  is 
employing  30  toolmakers  and  special 
mechanics. 

Jeutter  &  Co.  has  established  a  fac- 
tory at  Charles  City,  la.,  for  the  pur- 
pose of  manufacturing  optical  goods 

such  as  lenses  for  cameras  and  moving- 
picture  machines.  This  is  the  only 
factory  of  its  kind  located  west  of  the 
Mississippi  River.  P.  A.  Jeutter,  M. 
Mickelson  and  A.  Worth  are  members 
of  the  firm  and  are  from  South  Bend, 
Ind. 

The  Van  Dorn  &  Dutton  Co.,  Cleve- 
land, Ohio,  manufacturer  of  gears, 

has  opened  branch  offices  at  New  York 

and  Chicago.  Han-y  F.  Keegan,  for- 
merly with  the  Chicago  surface  lines, 

will  manage  the  Chicago  branch,  with 
offices  at  1241  First  National  Bank 
Building.  His  brother,  John  Keegan 
will  manage  the  New  York  one,  with 
offices  at  Room  317,  30  Church  St. 

Trade  Currents 
Cleveland  Letter 

While  the  week  shows  no  marked 

improvement  in  machinery  and  ma- 
chine-tool demand  over  that  at  the  be- 

ginning of  the  month,  there  has  been 
none  of  the  slump  prevalent  in  spots 
during  the  fore  part  of  the  year,  and 
the  situation  locally  seems  to  have  set- 

tled down  to  a  more  stable  basis.  It 
is  admitted  in  leading  manufacturing 
and  distributing  establishments  that 
while  the  actual  demand  is  not  as  large 
as  it  was  six  months  ago,  yet  inquiries 
are  normal  for  this  time  of  the  year. 

The  most  significant  development  of 
the  last  week  or  so  is  the  increase  here 
in  inquiries  and  orders  for  higher  grade 
equipment  than  was  the  case  during 
the  greater  part  of  1918.  Manufactur- 

ing interests,  according  to  one  leading 
distributor,  are  now  disposed  to  weed 
out  the  equipment  of  cheaper  or  in- 

ferior grade  that  they  hastily  stocked 
up  with  to  meet  the  war-time  need  for 
speed,  and  now  are  installing  better 
and  more  expensive  equipment,  making 
for  more  permanent  character  to  their 
establishments.  The  main  increase  in 
the  last  week  or  so  is  in  small  equipment 
rather  than  large  machines.  Leading 
items  still  are  milling  machines,  radial 

drilling  machines,  automatic  screw  ma- 
chines and  vertical  boring  mills. 

About  the  largest  order  placed  in 
this  district  this  week  was  by  the 

Ajax  Manufacturing  Co.,  for  the  pro- 
duction of  forging  equipment.  Items 

called  for  have  been  a  No.  3  horizontal 

boring  mill,  a  20-in.  vertical  slotting 
machine,  a  42-in.  lathe  and  several 
shaping    machines. 

Most  of  the  small  machines  and  tools 

are  being  absorbed  by  local  and  near- 
by automobile  manufacturing  interests 

and    automobile-parts  .producers. 

Chicago   Letter 

Continued  good  business  is  the  cheer- 
ful story  heard  in  most  machinery 

dealers'  offices.  The  surprisingly  live- 
ly pace  struck  six  weeks  ago  is  keep- 

ing up.  The  announced  decision  of 
some  of  the  great  corporations  to  post- 

pone the  purchase  of  large  lists  until 
what  appears  to  them  to  be  a  more 
favorable  time  has  not  had  the  depress- 

ing effect  that  might  be  expected,  for 
the  reason  that  purchases  by  small 
plants  are  making  up  the  difference. 

The  factor  most  inclined  to  cast 

gloom  over  the  situation  is  the  recur- 
ring and  spreading  labor  troubles,  sev- 
eral large  Chicago  plants  being  af- 

fected as  well  as  plants  in  Wisconsin 
and  neighboring  Illinois  cities.  It  is 
understood  that  one  Chicago  corpora- 
iton  is  transferring  a  large  quantity  of 
machine  tools  to  a  plant  in  another  city 
to  get  away  from   strike  troubles. 

Inquiry  and  demand  for  medium  and 
heavy  machinery  are  excellent.  Large 
lathes,  boring  mills,  planing  machines, 
etc.,  are  sold  with  surprising  frequency. 

Factories  using  large  quantities  of 
machinery  report  the  booking  of  many 
contracts,  which  is  a  good  indication 
for  the   future. 

Personals 

Clarence  T.  Wroe,  assistant  man- 
ager of  the  Alfred  Herbert  Co.,  New 

York,  sailed  for  England,  Apr.  28.  Mr. 
Wroe   will   be    gone   several   weeks. 

W.  F.  Rockwell,  vice  president  of 
Torbensen  Axle  Co.,  resigned  May  1, 
to  become  general  manager  of  the  E. 
B.  Hayes  Machinery  Corporation,  Osh- 

kosh, Wis. 
E.  K.  Thomas,  formerly  of  the  M. 

M.  Granton  Chemical  Co.,  New  Bruns- 
wick, N.  J.,  has  taken  a  position  as 

superintendent  with  the  Hunter  Saw 
and  Machine  Co.,  Pittsburgh,  Penn. 

Thos.  K.  Egan,  for  several  years 

plant  superintendent  of  the  Reed- 
Prentice  Co.,  resigned  the  first  of  the 
year  to  take  a  position  with  the  D.  E. 
Whiton  Machine  Co.,  New  London, 

Conn. 
A.  C.  LiNDHOLM  has  resigrned  as  me- 

chanical engineer  with  the  Colts  Patent 
Fire  Arms  Manufacturing  Co.,  Hart- 

ford, Conn.,  and  is  now  general  man- 
ager for  the  Franklin  Machine  and 

Tool   Co.,  Springfield,   Mass. 
LiEUT.-CoL.  John  J.  Swan,  formerly 

Personnel  Branch,  Operation  Division, 
General  Staff,  after  the  armistice, 
Classification  Division,  Adjutant  Gen- 
eial's  Office,  resigned  Apr.  7,  to  become 
associated  wiUi  the  Prest-0-Lite  Co., 
Indianapolis,  Ind. 

John  F.  Neville,  formerly  vnth  W. 
A.  Tottle  &  Co.  of  Baltimore,  Md., 

and  Jas.  McCafferty  &  Sons  of  Brook- 
lyn, is  now  associated  with  the  Hilo 

Varnish  Corporation.  Mr.  Neville  is 
well  known  to  both  the  hardware  and 
paint  trade  in  this  territory. 

H.  H.  LoTZ,  formerly  with  the  Lowe 
Brothers  Co.,  has  become  associated 
with  the  Hilo  Varnish  Corporation, 
Brooklyn,  N.  Y.  Mr.  Lotz  will  make  his 
headquarters  at  Dayton  and  will  look 
after  both  the  manufacturing  and  the 
jobbing  trade  in  southern  Ohio. 
Miss  Celia  Fern  Haskins,  St. 

Louis,  Mo.,  will  be  the  first  woman  to 
graduate  from  the  electrical-engineer- 

ing department  of  the  University  of 
Missouri.  She  will  receive  the  degree 
of  bachelor  of  science  in  electrical  en- 

gineering at   the  June   commencement. 

Frank  J.  Tone  has  been  made  presi- 
dent of  the  Carborundum  Co.,  Niagara 

Falls,  N.  Y.,  succeeding  the  late  Frank 
W.  Haskell.  George  R.  Rayner  has 
been  made  vice  president,  succeeding 
R.  B.  Mellon  of  Pittsburgh.  F.  H. 
Manley  retains  the  office  of  treasurer. 

J.  A.  Taggart  has  severed  his  con- 
nection with  the  Advance  Machinery 

Co.,  Van  Wert,  Ohio,  after  20  years 
association  and  is  now  associated  with 
A.  L.  Fader  under  the  firm  name  of 
Fader  &  Taggart,  547  Washington 
Blvd.,  Chicago.  111.,  doing  business  as 
direct  factory  representatives.  The 
new  firm  is  planning  to  handle  several 
lines  of  wood-working  equipment. 

D 
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Condensed-Clipping  Index  of  Equipment 
Clip,  paste  on  3  x  5-in.  cards  and  file  as  deired 

Balancing  Alacliine,    Dynamic 
Crawford    Tool    and    Manufacturing    Co.,    1617    South    Crawford 

Ave.,   Chicago,    111. 

"American    Machinist,"    May   1,    1919 

.Suitable  for  use  on  flywheels,  pulleys, 
gearwheels,  turbine  rotors,  waterwheels, 
connecting-rods,  propellers,  fans,  separator 
disks,  clutch-assembly  parts,  induction  ro- 

tors, pistons  and  other  such  bodies  as  iiiu.st 
be  put  into  dynamic  balance.  Other  bodies 
can  be  Ijalanccd  with  the  use  of  special 
fixtures.  In  handling  any  of  the  al)0ve 
bodies  they  need  not  be  in  static  balance 
before  being  operated  upon.  Capacity,  work 
from  4  to  36  in.  in  diameter  and  weighing 
up  to  600  lb.  at  500  r.p.m.  ;  speed  of  ma- 

chine. 250  to  900  r.p.m.  ;  tight  and  loose 
pulleys.  4x3  in.,  1150  r.p.in. ;  floor  space 
3x6  ft.  ;  height  of  table,  44  in.  ;  diameter 
of  tc^ble,  24  in.  ;  diameter  of  base.  27  in  ■ 
horsepower  for  belt  drive,  3 ;  horsepower 
for  direct-connected  motor  drive,  i  ;  weight o5   bare   machine,    1175    lb. 

Drlllfne  and  Boring  Machine,  Horizontal 
Morris   Machine   and  Tool   Co.,   Cincinnati,   Ohio 

"American    Machinist,"    May    1,    1919 

Smallest  diameter  spindle.  1  }S 
in. ;  diameter  of  spindle  nose.  3JJ 
in. :  taper  in  spindle  nose.  Morse 
No.  5  ;  spindle  traverse,  17J  in.  ; 
maximum  distance  between  spindle 
and  outer  suppoi  t,  48  in.  ;  .size 
of  table.  20  x  36  in.  ;  longitudinal 
feed  or  table,  31  in.  ;  crossfeed  of 
table,  28.1  in.;  height  from  table 
to  floor,  31  in.  ;  feeds,  six.  0.006, 
0.009.  0.012.  0.017.  0.022.  and  0.030 
m.  per  spindle  revolution  ;  spindle 
speeds.  18  through  speed  box.  1.5 
on  pulley.  20  to  350  r.p.m. :  driving 
pulley  on  speed  box.  14  x  3^  in 400  r.p.m.  ;  .size  and  speed  of  motor 

IsOO^'lb  ̂ ^"^     ■"■"■'"■  '     "'*'     '^^'Sht. 

Air   Ontflt,   Portable  Motor-Uriven  "Master" 
Hartford  Machine  Screw  Co.,  Hartford,  Conn. 

"American    Machinist."    May    1,    1919 

The  "Master"  portable  com- 
pressed-air outfit  on  which  a 

number  of  changes  have  recently 
been  made.  The  outfit  is  said  to 
be  very  useful  in  cleaning  ma- 

chine parts  and  can  be  readily transported  from  place  to  place ibout  the  shop  and  connected  to 
iny  regular  electric-light  socket 
A  new  motor  is  now  being  fitted 
The  pump  is  a  two-cylinder  ma- 

chine, a  small  expansion  chamber 
being  used  instead  of  a  regular 
tank.  The  bore  of  the  pump  is is  in.,  the  stroke  2  in.  and  the niotor  is  of  i  hp.  The  outfit shown  13  mounted  on  a  met  id truck  with  three  wheeLs.  but  a stationary  outfit  is  akso  manufactured 

.Millingr  Machine,  Slot 
Beaman  &  Smith  Co.,  Providence,  R.  I. 

"American    Machini.st."    May    1,     1919 
Designed  for  milling 

internal  grooves  in  gun 
carriages,  but  can  be 
readily  adapted  for  slot- 

ting any  hole  over  7  in. 
in  diameter  within  prac- 

tical limits.  The  bed  is 
of  the  box  type  and 
carries  individual  mo- 

tors for  the  cutter  and 
feed,  as  well  as  the  milling-bar  supports  and  a  revolving  table  for cutting  two  slots  with  one  set-up  of  the  work.  Fast  forward  and 
reverse  motion  are  provided  for  the  milling  bar.  The  cutter is  carried  on  a  vertical  spindle  in  a  steel  bar  and  is  driven 
through  reduction  gearing  by  a  variable-speed  motor,  allowing 
the  spindle  speed  to  be  adjusted  to  meet  requirements.  Two 
changes  of  feed  are  secured  through  change  gears  and  a  large variety  through  the  variable-speed  motor,  ranging  from  i  in.  to 
4S  in.  per  minute,  the  rapid  traverse  giving  from  4  ft.  to  12  ft 
per  rnmute.  The  revolving  table  carries  the  work  and  is  oper- ated by  hand. 

Grinding    Machine,    Bore 
Taylor  &  Fenn  Co.,  Hartford,  Conn. 

"American   Machinist,"   May   1,    1919 

Entirely  self-contained  and 
may  be  driven  from  a  lineshaft, 
or  an  Intermediate  Jackshaft  may 
be  used  if  desired.  The  crossfeed 
instead  of  being  placed  under  the 
wheel  head  la  placed  under  the 
work  head,  the  wheel  head  re- 

maining in  a  fixed  position  in  re- 
gard to  the  ba.se  or  body  of  the 

machine.  Caijacity  of  machine, 
holes  8  in.  long  and  8  in.  deep, 
it  being  possible,  however,  to 
grind  slightly  larger  holes  in 
emergency  :  diameter  of  Inside  of 
chuck  guards,  12  in.  ;  swing  of 
machine  without  chuck  guard,  14 
in.  ;    work    speeds,    four,    arranged 
m  geometrical  progression  ;  table  feeds,  three,  arranged  In  geomet- 

rical progression;  speeds  of  wheel  spindle,  two  for  each  size  of 
sinndle.  spindle  feed  furnished  ranging  from  6000  to  25.000  r.p.m.  ; 
width  of  main  driving  shaft  belt,  li  in.;  travel  of  automatic 
crossfeed.  3  in. ;  floor  space,  42  in.  wide.  95  in.  long. 

Milling   Cutters,   Seif-TlKhteninK   Inserted-Tooth 
Gale-Sawyer  Co..  36  Oliver  St..  Boston,  Mass. 

"American  Machinist."  May  1.   1919 
The  features  claimed  are  that  the 

pins  and  other  small  parts  generally 
used  in  fastening  the  teeth  in  place 
are  done  away  with ;  the  method  of 
holding  the  blades  makes  it  impossible 
for  them  to  become  loose  or  change 
position  while  the  cutter  is  In  opera- 

tion; the  harder  the  cutter  is  driven 
the  tighter  the  blades  will  be  held,  and 
that  it  is  impossible  for  the  cutter  to 
become  frozen  on  the  arbor  or  shank 
due  to  excessively  heavy  work.  The 
body  is  made  in  two  sections.  These 
two  sections  are  slightly  separated  and 
the  slots  for  the  cutters  or  teeth  are 
milled  for  the  insertion  of  the  blades 
the  alternate  slots  being  at  angles  of 
7  and  15  deg.  with  the  center  lino 
After  the  slots  have  been  milled  and the  blades  put  in  place,  the  cutter  is screwed  onto  the  spindle  or  adapter this  operation  serving  to  press  the 
sides  together,  and  to  clamp  the  blades  securely. 
Chnck,   Parallel-Grip   Master-Hinge- Collet 

American   Pneumatic  Chuck   Co.,    Chicago,   III..   Manufacturers; 

Agent^        ̂ '^y*""'    8    South   Clinton    St..    Chicago.    III..    Sales "American  Machinist 

The  important  depar- ture from  the  usual  type 
of  collet  chuck  is  that 
with  the  parallel  grip 
the  work  is  held  with 
the  same  pressure  the 
full  length  of  the  grip- 

ping surface,  irrespec- tive of  any  variation  up 
to  I  in.  in  size  or  taper. 
The  device  is  made  with 
an    open     rear    end    for 
bar  work.  The  pull  of  the  c.-aw  rod  is  directly  on  the  jaws,  the 
hinge  pins  not  being  subject  to  stress.  A  long  slow  taper  bearing 
on  the  front  end  of  the  jaws  is  provided  to  insure  a  powerfu' 
grip  and  long  wear,  but  the  gripping  power  may  be  adjusted  so 
that  thin  walls  will  not  be  crushed.  False  jaws  either  blank  or 
shaped  to  the  work,  and  an  adjustable  stop,  can  be  furnished  as 
extras.  The  chuck  can  also  be  made  with  two  or  four  jaws  in- 

stead of  three  if  desired.  It  is  regularly  made  in  2-,  .1-,  4-  and 
6-in.    sizeswith   oujsldediarneteis  of^JS,_5^._6J   and   9   in. 

Centering  Machine,   Differential-Cross 
Porter-Cable  Machine  Co,   Syracuse,   N.  Y. 

"American    Machinist,"    May    1,    1919 

The  work  comes  to  the  machine 
with  the  center  hole  through  the 
hub  bored  and  reamed  and  the 
ends  of  the  hub  faced.  The  work 
is  clamped  to  the  indexing  turret 
by  an  arbor  and  the  indexing 
mechanism  is  arranged  to  turn 
the  cross  90  deg.  after  each  oper- 

ation. The  centering  tool  is  a 
regular  combination  drill  and 
countersink.  The  indexing  and 
feed  of  the  tool  are  automatic 
and  a  dlrculating  pump  provides 
lubricant.  The  capacity  of  the 
machine  is  said  to  be  approxi- 

mately 90  crosses  per  hour. 

May    1.    1919 

'^^v^-^^  ̂ ^5^ 

Patented  Aug.  20,  1918 
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Foremen  of  Heller  Brothers  Com- 
pany Go  to  School  to  Improve 

Production 

A.  G.  Heller,  of  Heller  Brothers 
Co.,  Newark,  N.  J.,  has  organized  a 

group  of  foremen  of  the  various  de- 
partments to  study  modern  production 

methods.  The  object  of  the  course  is 
to  train  the  men  in  the  principles  of 
foremanship,  to  develop  their  qualities 
of  leadership  and  to  give  them  a  broad 
view  of  their  work  and  of  industry  as 
a  whole.  The  course  is  under  the  di- 

rection of  John  C'alder,  mechanical 
engineer,  of  the  Business  Training  Cor- 

poration, 185  Madison  Ave.,  New  York, 
which  has  charge  of  all  the  details  and 
supplies  the  textbooks. 

The  course  lasts  three  months,  and 
the  men  devote  about  three  hours  of 
spare  time  to  the  training.  It  consists 
of  textbook  study,  quiz  questions,  prac- 

tical problems,  lectures  and  confer- 
ences. The  general  subjects  covered 

by  the  training  include  handling  men; 
mpterials  from  purchase  to  final  prod- 

uct; plant  plan  and  layout;  the  princi- 
ples of  organization;  the  elements  of 

cost  finding  and  cost  accounting;  record 
keeping;  industrial  relations;  hiring 
and  firing;  welfare  work;  safety;  plant 
teamwork,  etc.  Everything  is  taken  up 
in  a  practical  way  and  the  men  are 
encouraged  to  apply  the  ideas  they 
acquire. 

Frederick  Holz,  one  of  the  best- 
known  machine-tool  men  in  Cincinnati, 
died  May  12.  A  sketch  of  his  life, 
together  with  a  picture  of  him,  vdll 
appear  in  our  next  issue. 

Bulletin  258.  W.  A.  Zelnicker  Supply 
Co.,  St.  Louis,  Mo.  Circular  ;  pp.  6  ;  3i  x  8i 
in.  ;  giving  various  weig-hts  anri  sections  of rails,    bars,    frogs    and    switches. 

Internal  Chneklns  Grinder  No.  1.  Secur- 
ity Tool  Works,  Chicago,  111.  A  four-page 

circular  illustrating  the  simplicity  of  coun- 
tershaft and  belt  drives  of  the  internal 

chucking  grinder ;  also  giving  its  dimen- 
sions. Complete  specifications  are  given 

on   grinder   spindles. 
Enthusiasm  and  Otiier  Thines,  Metro- 

politan Sewing  Machine  Corporation, 
Nyack,  N.  Y.  Booklet  :  pp.  32  ;  5  x  8  in.  ; 
bound  in  heavy  cardboard.  It  is  an  inter- 

view between  a  salesman  for  the  Weiss 
automatic  design  cutting  and  sewing  ma- 

chines  and   a  knit  goods  manufacturer. 

New  Publications 

Our  Public  Debt.  By  Harvey  E.  Fisk.  One 
hundred  and  twenty-six  5  x  7-in. 
pages ;  cardboard  binding.  Published 
by  the  Bankers  Trust  Co.,  New  York City. 

This    book    has    been    prepared    from    a 
fresh    study    of    original    data      and    it    is 

claimed  to  be  the  only  publication  giving 
a  complete  historical  and  descriptive  ac- count of  the  public  debt  of  the  United 
States.  It  is  divided  into  three  parts  ;  the 
third  part  containing  tables  of  Libert.v 
Bond  values  which  will  be  generally  ap- 

preciated by  all  dealers  and  large  inves- tors in  Liberty  Bonds.  Copies  of  this  book 
may  be  had  by  anyone  interested  upon  ap- 
plication. 
How    BusineHK    wltli    Foreign     C'ountrieH    is 

Financed.     13ooklet ;    fifty    8-in.    pages, 
6J    X    9J    in.      Published    by    the    Guar- 

anty   Trust    Co.,    of    New    York.      It    is 
for  exporters  and  importers  and  others 
having    business    or    financial    relations 
with  foreign  countries. 

The  booklet  contains  28  reproductions  of 
specimen  forms  of  drafts,   letters  of  credit, 
l)ills    of    lading,    invoices,    and    other    docu- 

ments generally  used  in  connection  with  the 
financing  of  exports  and  imports.      Explan- 

atory    notes     accompany    each     illustration 
and  features  in  the  documents  of  particular 
importance  are  noted.     The  use  of  the  docu- 

ments   is    also    explained    when    that    seems 
necessary.       Special    attention    is    given    to 
those  which  bear  directly  upon  the  develop- 

ment  of   dollar   exchange.      The    booklet    is 
printed     in     attractive     type     upon     coated 
paper  and  is  carefully  indexed.     At  the  end 
there    is    a    table    of    currencies    of    various 
countries  and    their  value   in  United   States 
dollars.      This   booklet   is   not   for  sale,    but 
will   be   sent  on   request   to   manufacturers, 
shippers    and    others    interested    in    foreign trade. 

Tlie  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce. 
Wasliington,  D.  C,  lias  inquiries  for  tlie 
agencies  of  macliinery  and  macliine  tools. 
Any  information  desired  regarding  tliese 
opportunities  can  be  secured  from  tile 
above  address  by  referring  to  the  number 
following    eaclt   item. 

Commercial  Attache  Chester  Lloyd  Jones 
has  arrived  in  Madrid,  Spain,  and  opened 
his  office  in  the  American  Embassy.  He 
would  be  glad  to  receive  from  American 
manufacturers  and  exporters  copies  of  their 
catalogs,  with  price  lists  and  other  perti- 

nent information.  Publishers  of  trade 
journals  who  will  furnish  the  attache  office 
with  their  publications  are  assured  that 
they  will  be  utilized  freely.  Catalogs  and 
trade  publications  should  be  addressed  to 
the  Commercial  Attache,  American  Em- 

bassy,  Madrid,   Spain. 
It  has  been  arranged  to  have  published  in 

two  commercial  papers,  namely,  the  Bulle- 
tin Commercial  et  Industriel  Sui.sse.  of 

Geneva,  and  the  Revue  Economique.  of 
Lausanne,  trade  opportunities  compiled 
from  the  commercial  correspondence  re- 

ceived from  America,  giving  the  name  of 
American  firms,  the  goods  which  they  are 
offering,  and  the  connections  desired. 
Special  care  will  be  taken  to  keep  the  lists 
published  well  up  to  date.  Relative  to  the 
publishing  of  offers  in  the  Revue  Econo- 

mique by  American  firms  who  wish  to  es- 
tablish relations  in  the  Geneva  consular 

district.  Vice  Consul  John  T.  McCutcheon 
states  that  the  results  from  this  method  of 
advertising  obtained  up  to  the  present  time 
have  been  very  satisfactory.  The  secretary 
of  the  local  chamber  of  commerce  reports 
that  they  have  received  a  fiood  of  inquiries 
from  Swiss  business  people  desiring  to  get 
in  touch  "With  American  firms  as  a  result 
of  the  first  issue  of  the  "trade  opportuni- 

ties." In  each  case  the  address  of  the 
company  has  been  given,  so  that  direct 
communication  may  be  made.  The  chamber 
of  commerce  has  been  able  to  increase  its 
subscription  list  for  the  magazine,  as 
people  subscribe  in  order  to  see  these  com- 

mercial  opportunities. 
A  company  in  Belgium  desires  to  pur- 

chase 300  tons  of  steel  strips  for  the  manu- 
facture of  lap-welded  boiler  tubes.  Cor- 

respondence may  be  in  English.  Refer- ence.    No.  29.340. 

Firms  in  Belgium  are  desirous  of  se- 
curing agencies  and  consignments  of  the 

following  American  goods:  Drills,  shapers, 
hacksaws,  lathes,  machine  tools  of  all  kinds, 
concrete-mixing  machinery,  etc.     No.  29,334. 

Catalogs  are  desired  by  a  trading  cor- 
poration in  China,  with  a  view  to  securing 

agencies  for  the  sale  of  hardware,  heavy 
metals,  machinery,  chemicals,  stationery, 
piece  goods,  fancy  goods,  paper,  upholstery, 
etc.     References.     No.  29,328. 

American  Drop  Foige  Association  will 
hold  its  sixth  annual  convention  jointly 
with  the  Drop  Forge  Supply  Association. 
June  12.  13  and  14,  at  Pittsburgh,  Penn. 
The  convention  headquarters  will  be  the 
William  Penn  Hotel.  A.  W.  Peterson,  of 
the  American  Drop  Forge,  Pittsburgh,  is 
the  secretary  of  the  first-named  association, 
and  A.  L.  Wurster  of  the  Sizer  Forge  Co., 
Bourse  Building.  Philadelphia,  is  the  secre- 

tary of  the   latter. 
American  Foundrymen's  Association.  An- nual convention  and  exhibit  will  be  held  in 

Philadelphia  the  week  of  Sept.  29,  1919. 
C.  E.  Hoyt.  secretary,  111  W.  Monroe  St, 
Chicago,    111. 

The  American  Railway  Association.  Me- 
chanical Section,  will  hold  its  convention 

and  exhibition  at  Atlantic  City,  N.  J.,  June 
18-25.  Secretary,  J.  B.  Conway,  1841  Oliver 
BIdg..    Pittsburgh,    Penn. 

The  American  Railroad  Master  Tinners', 
Coppersmiths'  and  Pipefitters'  Association. Annual  convention  will  be  held  June  23. 
24  and  25.  1919,  at  Marquette  Hotel,  St. 
Louis,  Mo.  The  officers  of  the  association 
are :  President,  W.  J.  Moffatt ;  first  vice 
president,  G.  B.  Hosford ;  second  vice 
president.  W.  W.  Nash ;  third  vice  presi- 

dent. T.  E.  Holderby ;  secretary-treasurer. 
Otto  E.  Schlinck,  485  West  5th  St.,  Peru, 
Ind. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  heia  at  Hotel 

Statler.  Detroit,  Mich.,  June  16-19,  1919. 
Secretary,  Calvin  Rice,  29  West  39th  St., Xew   York   City. 

-American  Society  for  Testing  Materials 
will  hold  its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  24-27,  head- 
(luarters  at  the  Hotel  Traymore.  Secretary- 
treasurer,  University  of  Pennsylvania. 
Philadelphia,   Penn. 
The  American  Supply  and  Machinery 

Manufacturers'  Association  and  the  Na- 
tional Supply  and  Machinery  Dealers'  -As- sociation will  hold  a  joint  convention  at 

Pittsburgh,  Penn. ;  headquarters,  William Penn  Hotel. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock.  Jr.,  secretary.  Room 
41,   166   Devonshire   St.,    Boston,   Mass. 

Electric  Hoist  Manufacturers'  Associa- tion. Monthly  meetings  at  the  offices  of 
the  Yale  &  'Towne  Manufacturing  Co.,  9 
East  40th  St..  New  Y'ork  City.  Secretary, 
W.  C.  Briggs,  Shepard  Electric  Crane  and Hoist    Co. 

Engineers'  Club  of  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the  month, 
with  the  exception  of  July  and  August. 
Lewis  H.  Kenney  is  the  chairman  of  com- mittee on  papers. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- 

burgh,   Penn. 
Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 

Manufacturers'  Club,  Philadelphia,  Penn., 
Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia,    Penn. 

Rochester  Society  of  Technical  Drafts- 
men. Annual  meeting  and  election  of  ofll- 

cers  to  be  held  June  28.  On  May  29 
Maurice  A.  Wilder  will  be  the  speaker. 
Secretary,  O.  L.  Angevine,  Jr..  Rooms  131- 
137,    Sibley    Block.    Rochester,    N.    Y'. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine,  Jr.,  secretary,  857  Genesee 
St.,  Rochester,  N.  Y. 

Society  of  Automotive  Engineers.  Spring 
meeting  to  be  held  at  Ottawa  Beach,  Mich., 
June  23-27.  1919  Secretary,  Coker  Clark- 
son.  29  West   39th  St..   New  York  City. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel,  secietary,  310  New- England    Building.    Cleveland,    Ohio. 
Technical  League  of  America.  Regular 

meeting,  second  Friday  of  each  month. 
Oscar  S.  Teale.  secretary.  240  Broadway. New   York. 

Western  Society  of  Engineers,  Chicago, 
III.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
July  and  August.  Edgar  S.  Nethercut,  sec- 

retary, 1735  Monadnook  Block.  Chicago.  HI. 
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Condensed-Clipping  Index  of  Equipment 
Clip,  paste  on  3  X  5-in.  cards  and  file  as  desired 

PlanlnB  Machine.  30-In.   Special  Forge 
Cincinnati  Planer  Co.,  Cincinnati.  Ohio 

"American    Maoliinist."    May    1,     1919 
\  .•)0-in.  machine  said  to  have 

been  designed  throughout  for 
extra-heavy  duty,  special  care 
having  been  taken  in  the  design 
of  the  side  heads.  The  bed  is  of 
box  section  and  strengthened 
where  the  gearing  and  uprights 
are  mounted.  The  table  is  also 
of  the  box  type,  the  bottom  being 
entirely  clo.sed  so  that  no  chiii.« 
can  go  through  the  table.  The 
housings  are  of  box  type  and  are 
keyed,  bolted,  and  pinned  to  the 
bed.  and  tied  together  at  the 
top  by  a  heavy  arch.  The  side 
heads  can  be  run  down  complete- 

ly out  of  the  way  of  the  rail,  which  has  a  box  brace  on  the  back 
to  give  additional  stiffness.  Vertical  and  horizontal  power  feeds 
are  supplied  to  each  head  from  the  same  friction  that  operates 
the  rail  heads.  All  gearing  and  racks  are  of  steel,  the  driving 
gears  being  of  chrome-nickel  steel,  and  the  high-speed  bearing.s 
of  bronze.  The  machine  has  been  arranged  for  motor  drive  from 
the  top  of  the  housing,  but  any  type  of  drive  may  _be_obta|ri<xr 

Scale   and   Reference   Table,   Steel,  No.  971 
l..ufkin  Rule  Co.,  Saginaw.  Mich. 

"American    Machinist."   May   1, 

The  device  carries  on  one  side  tables  of 

tap  and  drill  sizes.  U.  S.  Standard,  includ- ing fractional  as  well  as  numbered  sizes: 
also  S.  A.  K.  and  Briggs  pipe  standard,  and 
a  6-in.  scale  graduated  in  32nds  of  an 
inch.  The  other  side  carries  a  6-in.  scale 
graduated  in  64th3  of  an  inch,  with  the 
improved  feature  of  readable  graduations, 
and  a  table  of  common  fractions  and  their 
decimal  equivalents.  The  device  is  in  the 
form  of  a  semi-flexible  6-in.  steel  rule.  H 
in.  wide,  and  has  legible  figures  throughout. 
It  is  convenient  to  be  carried  in  the 
pocket  and  also  has  a  hole  at  one  end  .so that  it  may  be  hung  up. 

191» 

Hammer^   RivettnR 
High  Speed   Hammer  Co.,   Inc..  Rochester.   N.   Y. 

•  American   Machinist,"   May   1,   1919 

Will  produce  full  round  heads  cold 
from  S  to  5  in.  and  oval  heads  of  from 
J  to  li  in.  The  machine  is  said  to  be 
sufficiently  heavy  to  stand  up  under  the 
constant  vibration  required,  the  bronze 
vibrator,  which  is  the  connecting  link 
between  the  hickory  helve  and  rubber 
cushions.  constituting  the  member 
through  which  all  shock  is  transmitted 
to  the  helve  where  it  is  absorbed.  This 
vibrator  is  of  solid  bronze  and  weighs 
40  lb.  The  eccentric  and  rear  main 
shaft  are  made  from  one  solid  piece  of 
special  steel  ground  to  size  and  mounted 
on  ball-thrust  bearings.  Capacity. 
round  heads.  S  to  3  in.  in  diameter,  oval 
heads,  i  to  ij  in.:  height.  6  ft.;  length 
of  hickory  helve,  2  ft.  8  in.  ;  horizontal 
gap,  16  in. ;  vertical  gap.  16  in. ;  dimen- 

sions of  base,   2  ft.   x  3  ft.   g  in. 

Grindiiiff  Machine,  riiucklnff 

Securitv  Tool  Works,  Chicago.  111.,  manufacturers:  Security 
Mechanical  and  Engineering  Sales  Co.,  115  South  Clinton 
St..   Chicago.   111.,  sales  agents. 

"American  Machinist,"  May  8.  1919 

Capacity.  14-in.  swing  with 
lengths  up  to  12  in.;  spindle 
speeds,  four.  3500,  4500,  7000  and 
12.0011  r.p.m.  :  speed  of  small 
spindle,  25.000  r.p.m.  ;  swing  of 
swivel  base,  45  deg,  each  side  of 
center ;  speeds  of  work  spindle, 
six ;  40  to  500  r.jj.m.  ;  length  of 
table,  55J  in.  ;  width  of  table.  143 

in.  ;  floor  space,  length.  80  '  in., width.  32  in.  ;  height.  52  in.  ; 
weight,  3500  lb,  ;  countershaft 
pulley  speed.  500  r.p.m.,  diam- 

eter,  12   in.,  belt  face,   3   in. 

Drill,  i-In.   Electric 
Black  &  Decker  Manufacturing  Co..  105-115   South  Calvert  St., 

Baltimore,   Md. 

"American  Machinist,"   May  8.    1919 

Horsepower 'of  motor,  J;  ca- 
pacity, holes  up  to  i  in.  in  diam- 

eter ;  current  consumption.  700 
watts;  no-load  speed.  600  r.p.m.: 
weight,  21J  lb.;  current  used, 
either  direct  or  alternating  of  25. 
40  or  60  cycles.  The  machine  will 
operate  from  any  two  wires  of  a 
three-phase  circuit.  The  motor  is 
air  cooled  by  a  fan  mounted  on 
the  armature  shaft  which  draws 
in  air  at  one  end  of  the  motor 
and  expels  it  at  the  otiier.  Th" 
drill  spindle  runs  in  a  bronze 
bushing,  thrust  being  taken  by  a 
ball-thrust  bearing.  The  com- 

mutator    end     cover     is     entirely 
separate  from  the  armature-shaft  bearing  and  can  be  easily  re- 

moved for  inspection  or  adjustment  of  the  brushes,  this  also 
eliminating  the  possibility  of  the  armature  shaft  binding  in  its 
bearings  in  case  the  end  cover  is  accidentally  distorted  by  drop- 

ping the  drill. 

Air  CompreHHOrs 
Ingersoll-Rand  Co.,  11  Broadway.  New  York  City. 

"American  Machinist,"  May  8,  1919 

d 

Sizes,  2J  X  3  in..  3J  x  4  in., 
4J  X  5  in.  and  6  x  6  in.  Capac- ities, 3  to  45  cu.ft.  of  air  per  min. 
The  small-size  compressor  can  be 
used  for  pressure  requirements  up 
to  200  lb.  per  sq.in.  if  desired. 
The  machines  are  single-acting, 
vertical  type,  belt  driven  or  mo- tor driven  as  desired.  They  are 
said  to  be  so  balanced  as  to 
operate  sati.sfactorily  if  bolted  to 
any  solid  flooring.  The  smallest 
size  is  built  for  either  air  or  wa- 

ter cooling,  the  former  being  for 
intermittent     service,      while     the 
larger  machines  are  built  for  water  cooling  only,  employing  a 
reservoir-jacket  system.  The  largest  machine  is  also  built  with 
a  closed  jacket  for  the  pressure  circulation  of  water.  The  crank- 

shafts and  connecting-rods  are  drop-forged  wliile  the  bearings 
are  die  ca.st  and  removable  in  case  of  wear.  Lubrication  is  by 
the  automatic  splash  system. 

Fundi.    Hand   "JilTy" 
Paul  W.  Koch  &  Co..  19  South  Wells  St.,  Chicago.  111. 

"American  Machinist."   May  8.   1919 

I     Tapping:  Machine 1         Bicknell-Thomas  Co..  Greenfield,    Mass. 
"American  Machinist,"  May  8.  1919 

For  use  on  sheet  metal  and  will 
punch  holes  .ft,  A.  /i  or  i  in.  in 
diameter  in  metal  up  to  10  gage 
thick.  The  weight  is  5  lb.  and 
the  over-all  length  is  9J  in.  Thi- 
throat  is  deep,  allowing  holes  to 
be  punched  at  a  considerable  dis- 

tance from  the  edge  of  the  sheet 
of  metal,  and  a  one-piece  auto- 

matic disappearing  stripper  is 
used,  giving  a  clear  view  of  the 
punch  mark,  as  well  as  permit- 

ting a  number  of  sheets  to  be 
punched  at  one  operation.  The 
punches  are  of  the  crowned  float- 

ing type,  a  feature  that  is  said 
to  greatly  reduce  punch  breakage. 
The    punch      is   driven   through    the   metal   by   one-half   a   turn the    lever   handle. 

This  machine  has  a  cone  fric- 
tion driving  mechanism  which,  it 

is  said,  enables  the  operator  lo 
tap  to  the  bottom  of  a  hole  with- out da!!ger  of  breaking  the  tap. 
and  also  enables  the  operator  to 
tap  a  large  number  of  holes.  Has 
a  two-speed  geared  transmi.ssion 
that  is  said  to  be  noiseless.  This 
runs  in  grease  which  servev  to 
lubricate  all  parts  of  the  machine 
except  the  motor.  .\11  spindle.,; are  hardened  and  ground  and  the 
main  spindle  runs  on  ball  bearings.  The  table  slide,  which  is 
made  to  hold  suitable  work-holding  fixtures,  has  ball  bearings, 
making  it  sensitive  in  operation,  and  has  an  adjustable  stop  for 
the  table.  The  machine  is  furnished  either  with  or  without  oil 
pump  and  piping.  It  is  stated  that  the  machine  has  tapped  as 
many  as  twenty-four  A-in.  holes  per  minute. 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL WELDING  MATERIAL  (SWEDISH)— Pri«=8  "«  »»  '"''°»»  "^  <^

*"»* 
per  pound  fob.  New  York,  in  100  lb.  lots  and  over: 

PIG  IRON-Quotations  compiled  by  Th«  Matth
ew  Addy  Co.,  aa  per  Depart- 

ment of  Commerce  Committee  Schedule. 

CINCINNATI 
No.  2  Southern   
Northern  Baaic     
Southern  Ohio  No.  2   

NEW  YORK— TIDEWATER  DEU\'ERY Penna.  2X   
Virginia  No.  2   
Southern  No.  2 

BIRMINGHAM 
No.  2  Foundry       

$30.75 27  55 
28.55 

31  90 
31.15 
33.95 

26  75 

PHII-\DEI.PHI.\        . 
Eastern  Pennsylvania  No.  2 
Virginia  No.  2   Basic   
Grey  Forge   
Bessemer   

CHICAGO 
No.  2  Foundry  local 
No.  2  Foundry.  Southern   

PITTSBURGH,  INCLCDINO  FREIGHT  CHARGE  FRO
M  VALLEY 

No.  2  Foundry   

Basic      
Bessemer      

30.65 
30.85 
50.90 
30.90 31.85 

27.25 
31.75 

28.15 27.15 
29.35 

STEEL  SHAPES— The  following  base  prices 
 per  100  lb.  are  for  structural 

shapes  3  in  by  1  in.  and  larger,  and  plate*  J  in.  and  heavier, 
 from  jobbera'  ware- houses at  the  cities  named: 

- —  New  York 

One 
Current  Month Ago 

Structural  sahpes. ...  $3 .  47 
Soft  steel  bara     3.37 
Soft  steel  bar  shapes.  3.  37 
Soft  steel  bands      4 .  07 
Plates,  J  to  I  in.  thick  3 .  67 

$4.07 3  97 
3.97 
4.57 
4  27 

One Year 
Ago 

$4.20 4.10 
4.10 
4.45 

^  Cleveland  — One 

Current     Year .\go 

$4  20 4.20 4.20 

^-Chicago  — 
One 

$3  37 
3.27 

3.27 

Current 

$3.47 3.37 
3.37 

3.57         4;26         3!67 

Y'ear 

Ago 

$4.20 
4.10 4.10 

4:45 
•For  A-in  plates  the  extra  is  30c.  per  1 00  1 5. 
Note — For  less  than  carload  loU  add  4ic.  per  100  lb. 

BAR   IRON — Pricesper  1 00 lb.  at  the  places  named  are  as  follo
ws: 

Current       One  Y'ear  Ago 
Pittsburgh,  mill.  Eastern  shipment    *?  ?5  *j  JS 
Warehouse.  New  York    3  '7  4.70 
Warehouse.  CleveUind    3  22  4.    0 
Warehouse,  Chicago    3.3/  4.  lu 

c-j-gEL  SHEETS — The  following  are  the  prices  in  cents   per  pound  from 
jobbers' warehouse  at  the  cities  named:    .   New  York        Cleveland  Chicago 

3  =  5 

•No.  28black       4  35 
•No.  26  black       4  25 
♦Nos.  22  and  24  black . . .     4  20 
Nos.  18  and  20  black..      4   15 
No.  16  blue  annealed...      3.75 
No.  1 4  blue  annealed . .      3.65 
No.  10  blue  annealed. .      3.55 

•No.  28  galvaniied        5  70 
*No.  26  gnlvaniied  5  40 
No.  24  galvaiiiaed        5 .  25 

•  For  painted  corrugated  sheets  add  30c.  per 
l9to24gage:  for  galvanised  corrugated  sheets 

!in 

^fea 

^  A  0 

i^ 

V  d  0 ecu i.'S     I.  S  0 

Ot c>.< 
OX 

US oz<: uh  o>'< 5  ifl S  62 6  45 5  27 
6.385 5  37  6.45 

5  40 5.52 6.35 5  17 6.285 5  27  6.35 
5  15 5  47 

6.30 

5  12 
6  235 5  22  6  30 

5  30 5  42 6.25 5  07 6  185 5  17  6.25 
4  77 4  77 5.65 

4  67 5  585 4  77  5.65 
4  67 4  67 5  55 4  57 3  485 4  67  5.55 
4  57 

4.57 5  45 4  47 5  385 4  57  5  45 
6  SO 7  42 7  70 

6  62 
7  635 6  72  7.70 

ft  20 7  12 7  40 
6  32 

7  335 6.42  7.40 
5  90 6.97 7  25 6  17 7.185 

6  27  7.25 
100  lb.  for  25  to  28  gage;  25c.  for 
add  15c.;  all  gages. 

COLD  DRAWN  STEEL  SHAFTING— Fro'"  warehouse  to  consumera 
requiring  at  least  1 000  lb.  of  a  siae  (smaller  quantities  take  the  standard  extras)  the 
foUowing  discounts  hold: 

Current 
New  York    List 
Cleveland       5%  off 
Chicago    2%  off 

One  Year  Ago 
List  plus  1 0% 
last  plus  1 0% 
List  plus  10% 

DRILL  ROD — Discount*  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

New  \  ork   
Cleveland 
Chicago 

45% 35% 

40% 

35'-r 

55% 

SWEDISH    (NORWAY)    IRON— The  average  price  per  100  lb,  in  ton Iota  is: 
Current 

New  York       $25  50-30 
Ckveland              20  00 
Chicago          16.50 

In  eoib  an  advance  of  SOe.  usually  is  cbarged. 
Domefftic  iron  (Swedish  analysis)  is  selling  at  15e.  per  lb. 

One  Year  Ago 

$15.00 
15.00 
IS.OC 

Welding  Wire 
i.  H.  A,  I.  A.  A 
No.  8,  A  and  No.  10 
No.'i2.'.!: !::;;!:: 

A.  No.  l4andA 
25. 50  to  33.00 

IS 

No.  20 

Domestic  20c.  for  A-  '5c-  tor  J  to  A 

Cast-iron  Welding  Rode 

A  by  12  in.  long..  14  00 
Jbv  19  in.  long...  1  2  00 
j  bv  19  in.  long    10.00 
5  by  21  in.  long    10.00 

Special  Welding  Wire,  Coated 
1    J3.0C 
X        M.OO 

A  »«> 

MISCELLANEOUS  STEEL— The    following    quotations    in  conts  
 pei 

pound  lire  from  warehouse  at  the  places  named;  ... 
New  York  Cleveland  Chicago 
Current  Current  Current 

Openhearth  spring  steel  (heavy)           700  .??9  .?S9 

Spring  steel  (light!        10.00  1125  1175 
Coppered  bessemer  rods        8.00  8.00  7.07 Hoopsteel        4?^  il\  i  ?i 
Cold-rolled  strip  steel       7.50  8  25  8  10 
noorplates       S.67  6.00  5.92 

Note — For  less  than  carload  lots  add  41c.  per  100  lb. 

PIPE — ^The  following  discounts  are  for  carload  lota  f.o.b.  Pittsburgh;  basins 

card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.  M.  Byer's  Co  for  iron,  both dated  Mar.  21.  1919.    _,  ̂  

BUTT  WELD 
Steel  Iron 

Inches           Black       G:  Ivaniied                 Inches  Black       Galvanised 

J,  iandl.     ...   50J%  24':„  !  to  U     39J%  23J% 

i  to3. 
2      501% 
2J  to6     53i% 

BUTT  WELD, 

1,  I  and  I     4«i% 

I  to  1). 

40% 

44% 

LAP  WELD 

35%  2     32J<T: 41%  2Mo6     34J% 

EXTRA  STRONG  PLAIN  ENDS 

29%  J  to  U     39i% 

39% 
43% 

5IKi 

.    55Ki 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

'^     '-  ■   m 

J4J% 
40% 

jtoV 

{to  6. 

JItS 6'.: ■.;.:.::  si)i%       39% 
Stock  discounts  in  cities  named  are  as  followa: 

'-New  York—.     ^-Cleveland 

ini 
1H% 

22J^ 

. — -Chicago—..* 

Gal-  Gal-     •  Gal- 
Black    vaniaed   Black     vanised     Blaclt     vanised 
47%         31%        4«J%        31   %        57}%        44% 
42%        27%       42J%       27J%       53}%       41% 

Malleable  fittings.    Class  B  and  C,  from  New  Y'ork  stock  sell  at  list  -f  121%. 
Cast  iron,  standardsixes,  1 0%  off. 

]  to  3  in.  steel  butt  welded 
3}  to  6  in.  steel  lap  welded 

METALS 

MISCELLANEOUS  MET.\LS— P»«en*  "^  P"*  ̂ e*'  York  quotations in  cents  per  pound,  in  carload  lots:  „        „ Cur-  One  One  Year 
rent  Month  Ago  .Igo 

Copper,  electrolytic        15.75  15  37}  23  50 
Tin \n  5-ton  lots       72-5?  72  50  95  00 
Lead         <•"  5."  7  00 
Spelter         '-«  '- '5  7.00 

ST.  LOUIS 

Le-rf                                5  00  5.00  6  RO 

S^lUr..                  6  05  6.20  6  75 
\t  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton  or 

.   New  York       ^-Cle\*eland  —  ^-  Chicago  ̂  

5-^            c:r^3               &A3           t-t^            Case  u-*^          &tf9 a        c£  w         sea       SB       sett  3=       nZv 
OS       oS<         ex       OS       ox  0£     C>< 

Copper  sheets,  base..     23  00  22  50         31   50-33  23  50     35  00  26  00     31   50 

Copper  wire  (carload loS)                        23  00  23.00-28       32  00     23  00     34  00  22  00     3100 
Brasssheets         20  50  23.75-28       30  75     23.00     30  00  2150     30  00 
Brasspipe        30  73  34  0(^-37       36  50     30  00     4100  3100     40  00 
Solder  (half  and  half) 

(easelots)        38  00  46  50-41        62  00     43.00     41.25  39  00      "5.00 
Copper  sheets  quoted  above  hot  rolled  16  os..  cold  rolled  14  os.  and  heavier, 

add  Ic.;  polished  takes  1c.  per  sq.ft.  extra  for  20-in.  widths  and  under;  over 
20  in.,  2c. 

BRASS  RODS — The  following  quotations  are  for  large  lots,  mill.  100  lb.  and 
over,  warehouse;  net  extras: Current  Ont-  Y'ear  .\go 

Mill                  $18  00  $25  25 
NewYotk          19  50  26  25 
CleTCland                         24  00  30  00 
Chicago                       24  00  28  TO 
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AUTOMOTIVE    CONSTRUCTION 

Welding  Operations  on 
Liberty  Motor  Cylinders 

By  H.  a.  CARHART 
.Mechanical  Engineer,  Uncoln  Motor   Co., 

The  welding  problems  here  outlined  and  the  experi- 
ence with  the  various  methods  and  different  appa- 
ratus, cannot  fail  to  be  of  value  to  all  who  use,  or  who 

contemplate  using,  similar  welding  methods.  The 
fixtures  shown  in  this  article  are  also  suggestive  and 

should  prove  very  helpful  in  other  lines  of  work. 

WHE
N  th

e  Lin- coln Motor  Co. 

began  the  weld- 
ing of  cylinders

,  
their 

equipmen
t  

consisted
  

of 
two  300-lb.  Davis-Bou

r- 

nonville  generator
s  

with 

a  capacity 
 
of  600  cu.ft. 

p;r  hour,  and  one  bat- 
tery of  ten  200-cu.ft.

 

oxygen  cylinder
s.  

This 

equipmen
t  

was  placed  in 
the  rear  of  the  main 

building 
 
asd  was  con- 

nected by  pipes  to  the 

welding
    dep

art
men

t. 
 

— 
After  six  months  of  in- 

creasing production,  they  found  that  their  generating 
plant  was  overloaded,  and  as  this  was  their  only  method 
of  welding,  they  decided  to  build  a  large  generator 
house,  capable  of  producing  gas  for  completely  welding 
1000  cylinders  per  day. 

The  generator  house  consisted  of  a  large  brick  build- 
ing divided  into  four  compartments:  Generator,  oxy- 
gen, oxygen  storage,  and  carbide  storage  rooms.  The 

generator  room  was  equipped  with  twelve  300-lb.  Davis- 
Bournonville  generators  with  a  capacity  of  3600  cu.ft. 
per  hour,  making  what  is  considered  the  largest  equip- 

ment of  generators  in  the  world.  This  is  shown  in  Fig. 
1.  The  12  generators  are  divided  into  four  batteries 
of  three  each.  Each  battery  is  equipped  with  a  washer, 
this  being  a  tank  so  arranged  that  the  gas  passes 
through  4  ft.  of  water  which  removes  the  solid  particles. 
The  batteries  are  connected  by  a  manifold  which  is  so 
constructed  that  it  is  possible  to  cut  olf  certain  bat- 

teries when  they  are  disabled,  without  affecting  the  feed 
pipes. 

There  are  four  li-in.  main  feed  pipes  that  transmit 
the  gas  from  the  generator  house  to  the  welding  de- 

partment where  another  manifold  was  placed  to  bypass 
a  defective  feed  pipe  should  there  be  any.  From  this 
point  the  gas  is  piped  into  units  of  48  stations,  each 

Detroit,  Mich. 

station  being  equipped 

with  a  Davis-Bournon- 
ville  regulator  to  equal- 

ize the  pressure. 
The  oxygen  is  received 

in  cylinders  containing 
200  cu.ft.  at  1800  lb. 

pressure.  They  are  then 
connected  in  two  bat- 

teries of  20  cylinders 
each  by  manifolds.  The 
oxygen  room  is  shown  in 
Fig.  2.  They  are  so  con- 

nected that  should  one 

battery  give  out  the 
^^^^^^i^^^i^^^^^^^;^^     other  would  furnish  the 

necessary  supply.  Each 
manifold  is  equipped  with  a  Davis-Bournonville  high- 
pressure  regulator  which  reduces  the  pressure  to  30  lb. 
The  oxygen  is  then  conveyed  to  the  welding  department 
through  two  IJ-in.  feed  pipes  in  a  similar  manner  to the  gas. 

The  first  serious  trouble  was  experienced  with  the 
torch  equipment.  The  nature  of  the  trouble  wan  severe 
backfiring,  sometimes  running  back  as  far  as  the  regu- 

lator. After  a  thorough  investigation  it  was  found 
that  this  was  due  to  careless  operators  extinguishing 
their  torches  without  turning  off  the  gas  and  oxygen. 
It  is  obvious  that  the  oxygen,  being  of  the  higher 
pressure,  would  then  back  up  into  the  gas  line  and 
cause  a  very  explosive  mixture. 

As  this  situation  involved  the  personal  element,  it 
was  decided  to  devise  a  filter  as  a  safeguard  against 
the  backfiring  reaching  the  main  feed  pipes.  This 
filter  consisted  of  a  barrel  of  about  i  in.  inside  diameter 
and  2  in.  long.  Each  end  was  supplied  with  a  cap 
which  was  threaded  to  complete  the  line  from  the  regu- 

lator to  the  torch-hose  connection.  The  barrel  was 
fitted  with  a  piece  of  fine  wire  gauze  at  each  end  and 
filled  with  fine  aluminum  shavings.  This  contrivance 
would  tend  to  filter  the  gas  or  oxygen  and  would  not 
allow  any  backfire  to  pass  through  it  and,  therefore. 
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protecting  the  regulator  and  lines  from  disintegra- 
tion. The  torch  equipment  consisted  of  Davis-Bournon- 

ville  torches  on  heavy  work,  such  as  elbows  and  flanges, 

and  Torchweld  on  lighter  work  such  as  cylinder  jackets. 

The  oxy-acetylene  flame  has  a  temperature  of  approxi- 
mately 6300  deg.  F.  When  properly  produced  this 

flame  is  small,  neutral,  neither  oxidizing  nor  carboniz- 

ing, and  is  applied  with  almost  pencil-point  concentra- 
tion. It  is  in  this  form  of  a  properly  proportioned 

high-temperature  flame  that  the  great  success  of  the 

process  lies.  The  highest  temperature  of  the  best  fuel 

furnaces  is  about  3000  deg.  F.,  and  of  the  oxy-hydrogen 
tiamp,  something  less  than  4000  deg.  F, 

radius  of  the  dome  by  the  extreme  pressure  applied 
with  the  hand  screws  through  the  valve  guide  holes 
forcing  the  head  against  the  dome.  In  this  manner  of 
assembly,  the  elbows  were  first  tacked  to  the  cylinder 
by  an  electric  arc,  Fig.  4,  and  then  welded  by  gas.  The 
results  were  somewhat  better  but  distortion  still  existed. 

They  next  proceeded  to  heat-treat  the  cylinder  but 
with  no  better  results.  It  was  then  thought  probable 
that  placing  the  cylinder  in  water  up  to  the  welding 
portion,  consequently  keeping  it  cool,  would  tend  to 
eliminate  distortion.  It  is  obvious  that  when  this 
method  is  employed,  it  necessitates  the  use  of  more  heat, 
more  careful  handling,  and  due  to  the  rapid  cooling. 

FIG.    1.      THE    GAS    GE.\EKATOK    ROOM 

In  the  ear'y  stages  of  the  welding,  the  cylinder  was 
assembled  to  the  exhaust  and  intake  elbows  on  a  large 
pilot  fixture.  Fig.  3.  The  Ixture  consisted  of  a  pilot 
with  a  head  to  fit  the  curvature  of  the  dome.  The 
head  was  equipped  with  hand  screws  for  securely 
fastening  the  elbows  in  place  after  being  located.  A 
pair  of  clamps,  operated  by  a  cam  and  equalizing  ar- 

rangement, was  fastened  to  the  base  for  exerting  an 
extreme  downward  pressure  upon  the  flange  and  thus 
holding  the  dome  against  distortion.  This  method  of 
holding  gave  very  uncertain  results  due  to  the  expansion 
of  the  metal  at  the  point  of  welding  which  would 
sometimes  force  the  elbow  to  creep  ahead  of  the  welding 
torch;  and  also  the  heat  from  the  highly  radiated  head 
of  the  welding  torch  progressing  circularly  down  the 
cylinder  dome  and  walls  had  a  tendency  to  drop  and 
distort  the  dome. 

Then  they  removed  the  clamps  and  pilot  from  the 
fixture  and  slightly  decreased  the  radius  on  the  head. 
This,  when  assembled,  had  a  tendency  to  decrease  the 

does  not  give  a  homogeneous  weld.  This  idea  was  then 
abandoned  and  the  cylinders  were  welded  and  afterward 
placed  into  a  vat  of  warm  water  for  rapid  cooling,  which 
helped  to  subdue  a  portion  of  our  trouble. 

The  next  development  was  to  purchase  a  6-arc  close- 
circuit  welder  from  the  Arc  Welding  Machine  Co.  This 
consists  of  a  motor  generator  and  regulator  set  with  an 
exciter.  The  exciter  is  a  small  motor-generator  set 
which  furnishes  the  current  to  excite  the  fields  of 
the  regulator.  The  regulator  controls  the  current  and 
voltage  which  is  furnished  by  the  generator  to  satisfy 
the  number  of  arcs  being  used.  Each  arc  is  cut  in  use 
by  an  automatic  relay,  which  was  inefficient  because 
of  the  fact  that  should  an  operator  break  his  arc  too 
quickly  the  relay  would  not  respond,  the  line  would  be 
open,  and  all  other  operators  would  lose  their  arcs. 

The  direct-current  electric  arc  is  essentially  unstable. 
It  consists  of  a  series  of  pulsations.  If  each  pulsation 
be  divided  into  several  units,  some  of  the  units  will 
show  a  very  strong  exposure  while  the  rest  will  steadily 
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die  down  until  only  the  slightest  trace  of  the  arc 
can  be  seen.  It  invariably  requires  a  higher  electro- 

motive force  to  start  the  arc  than  is  thereafter  required 
to  maintain  it;  therefore,  if  there  is  the  slightest 
irregularity  in  the  current,  the  arc  will  probably  be 
broken. 

In  carrying  out  the  process  of  welding,  the  work  is 
connected  to  the  positive  pole  while  the  electrode  is 
connected  to  the  negative.  The  arc,  which  is  struck 
between  the  w»rk  and  the  electrode,  is  in  reality  a 
miniature  electric  furnace  with  a  temperature  estimated 

FIG.   2.     WHERE  THE  CONTAINERS  ARE  FILLED 

at  9000  deg.  F.  The  intense,  but  highly  localized  heat 
of  the  arc,  melts  the  electrode  as  well  as  a  portion  of 
the  work.  The  molten  electrode  is  deposited  on  the 
work  where,  if  properly  controlled,  it  mingles  with  that 
portion  of  the  work  which  has  bean  melted,  forming 
a  perfectly  homogeneous  joint. 

Preventing  Distortion 

So  the  Lincoln  Motor  Co.  carried  on,  for  a  small 
period,  experimental  production  of  arc  welding  the 
cylinder.  This  eliminated  the  dome  falling  and  other 
distortion,  but  due  to  the  fact  that  the  human  element 
was  involved  and  the  breaking  of  the  arc  for  the  reasons 
given,  it  was  almost  impossible  to  produce  a  cylinder 
which  would  not  leak  in  the  weld.  The  leaks  could 
not  be  repaired  by  the  arc  unless  the  previous  weld 
was  chipped  off,  which  made  the  first  a  very  inefficient 
operation.  If  repaired  by  the  gas,  the  metal  would  be 

porous,  so  they  decided  arc  welding  was  much  more  in- 
efficient  than   the   torch   method. 

In  the  meantime,  it  was  learned  that  the  Nordyke- 
Marmon  Co.  were  arc  welding  both  elbows  three-fourths 
of  the  way  around  and  the  balance,  which  is  the  section 
between  the  two  elbows  in  the  center  of  the  dome, 
with  an  acetylene  torch.  It  seems,  according  to  their 
data,  that  the  dome  sunk  in  arc  welding  in  reciprocal 
ratio  in  relation  to  the  amount  of  expansion  that  took 
place  when  gas  welding  the  balance,  thus  bringing  the 
dome  back  to  its  original  position.  As  the  equipment  at 
the  Lincoln  plant  did  not  allow  them  to  employ  this 
process,  it  was  not  tried  out. 

The  next  development  was  building  the  fixture  that 
would    accurately   locate   the   assembled    cylinder   and 

elbows  for  tacking  and  thus  eliminate  this  uncertain, 
inefficient  process  of  setting  them  upon  a  pilot  and 
surface  plate,  which  had  been  heretofore  employed.  The 
fixture  consisted  of  a  cast-iron  ribbed  framework  sur- 

rounding the  cylinder  with  an  expanding  pilot  for 
centrally  locating  the  cylinder.  A  hinged  plate  at  the 
bottom  of  the  fixture  located  the  flat  on  the  cylinder 
bolt  flange,  which  is  parallel  to  the  portholes,  and  the 
latter  in  turn  are  parallel  to  the  elbow  locating  plugs. 
Two  of  these  plugs,  which  enter  into  the  valve  guide 
holes,  are  located  on  a  hinged  gate  which  is  closed 

after  the  cylinders  and  elbows  are  placed  into  the  fix- 
tures. The  two  plugs  are  then  forced  into  the  valve 

guide  holes  together  with  the  plugs  locating  the  port- 
holes situated  on  the  sides  of  the  fixture.  Inasmuch  as 

this  operation  and  all  future  operations  of  the  cylinder 
depend  on  the  proper  alignment  of  the  elbows  with 
the  flat  on  the  bolt  flange,  it  is  absolutely  necessary  that 
all  burrs  on  the  locating  portions  be  removed. 

Using  Revolving  Fixtures 

These  fixtures  are  placed  in  pairs  on  a  revolving 
stand.  Fig.  5,  so  situated  that  one  of  the  fixtures  is 
inside  the  welding  booth  being  tacked  while  the  other 
is  outside  being  set  up.  After  tacking,  the  cylinder  is 
removed  and  inspected  for  the  alignment  of  the  elbows. 
In  this  operation,  the  cylinder  is  placed  on  a  fixture 
which  consists  of  a  pilot  mounted  parallel  on  a  surface 

FIG.    3.      torch-welding    THE  ELBOWS 

plate  with  a  dial  indicator  arrangement  for  locating  the 
flat.  Arbors  are  placed  in  the  valve  guide  pin  holes  and 
a  reading  taken  with  a  Brown  &  Sharpe  dial  indicator. 
If  this  reading  is  within  the  limits  specified,  the  cylin- 

der is  passed  on  for  welding.  If  not,  the  tacks  are 
broken  and  the  cylinder  reset  and  tacked  again. 

In  arc  welding,  the  last  development  in  endeavoring 
to  overcome  the  distortion  caused  by  the  heat  is  shown 
in  Fig.  6.  This  consists  of  two  i-in.  capscrews,  a  l-in. 
capscrew  and  a  1-in.  plug.  The  top  of  the  plug  has  the 
same  radius  as  the  top  of  the  dome  and  was  inserted  in 
the  center  of  the  head.  The  two  J-in.  capscrews  were 
screwed  into  the  head  through  the  spark-plug  holes  so 
as  to  relieve  part  of  the  entire  strain  from  the  hand 

screws.  The  i'-in.  capscrew  was  placed  on  the  under, 
side  of  the  head  so  that  when  it  was  tightened  it 
would  exert  a  pressure  against  the  top  of  the  dome. 
Even  with  this  fixture  in  place  the  elbows  had  a  tend- 

ency to  creep  and  distort,  the  domes  dropped,  and  we 
were  confronted  with  either  re-machining  or  heating  the 
domes  to  restore  them  to  their  original  position. 
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FIG.  4.     THE  FIXTURE  FOR  HOLDING  THE  ELBOWS.     F  IG.  5.      A  DOUBLE  FIXTURE  FOR  HOLDING  THE  ELBOWS 

The  process  of  arc  welding  had  up  to  this  time,  been 
applied  manually  only.  The  operator  brings  the  end  of 
the  negative  electrode  into  contact  with  the  positive 
work,  starting  the  flow  of  current,  then  slightly  separat- 

ing them  to  form  the  arc,  and  hereafter  maintains  the 
arc  by  gradually  bringing  the  wire  toward  the  work  as 
fast  as  the  former  is  melted.  The  temperature  of  the 
arc  being  exactly  proportionate  to  its  length,  variation 
in  the  length  results  in  a  lack  of  uniformity  in  the 

weld.  Because  the  arc  is  inherently  unstable,  it  is  im- 
possible in  manual  welding,  for  even  the  most  skilled 

operator  to  keep  the  arc  length  constant.  In  fact 
the  personal  element  enters  so  largely  into  the  process 
that  it  is  difficult  to  even  maintain  the  arc  constant  for 

more  than  a  few  seconds  at  a  time.  Short-circuiting 
of  the  wire  upon  the  work  results  in  burning  the  metal 
and  thus  causing  a  weak  spot  in  the  weld. 

The  reasons  already  given  are  responsible  for  the 
efforts  exerted  toward  producing  and  making  practi- 

cable an  automatic  pencil  or  electrode  feeding  device  for 
xise  on   elbow  welding.     The  first  effort  concentrated 

the  solenoid  idea  of  holding  the  length  of  the  arc.  Ex- 
perimental work  was  carried  out  on  a  lathe  whose 

spindle  rotated  once  in  45  seconds.  A  center  fixture  was 
built  to  rotate  the  cylinder  between  centers  so  that 
the  welding  portion  between  the  cylinder  and  elbow 
would  rotate  from  the  axis  between  centers.  A  small 

direct-current  motor  fixture  was  placed  so  that  the 
electrode  was  fed  upon  the  work  to  be  welded  at  a  30- 
deg.  angle.  The  speed  of  the  motor  regulated  the  feed 
of  the  electrode. 

The  electrode  never  melts  uniformly,  as  there  are 
hard  and  soft  spots  in  the  wire,  and  so  it  was  necessary 
to  control  the  speed  of  the  motor  by  the  arc  and  that 
was  done  in  the  following  manner:  Several  grids  of 
resistance  were  cut  in  series  with  the  motor.  Each 
grid  was  connected  by  a  bypass  which  was  closed  and 
opened  by  relays,  these  being  operated  by  a  solenoid 
that  was  cut  in  series  with  the  arc.  The  same  trouble 
existed  as  in  the  direct-current  hand  arc.  There  were 
several  leaks  which  were  almost  impossible  to  repair 
due  to  the  burning  of  the  metal. 

i7G.  6.     THE  FIXTURE  FOR  HOLDING  CYLINDER  CROWN.        FIG.    7.      THE  BUTT-WELDING  FIXTURE 
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After  further  investigation,  it  was  found  that  the 

Arc  Welding  Machine  Co.  had  produced  an  automatic 
pencil  feeding  device.  The  motor  speed  was  produced 
and  regulated  by  the  exciter  and  regulator  of  their 
welder.  This  was  given  several  tests  but  the  leaks  still 
existed  so  this  method  was  never  put  into  operation. 

The  Lincoln  company  next  investigated  the  butt 
welder,  which  is  becoming  more  and  more  practical 
daily.  Previous  to  the  time  of  this  investigation  the 
Ford  Motor  Co.  had  succeeded  in  producing  a  butt 
welder  for  welding  the  semi-finished  elbows  to  the 
cylinder,  re-machining  them  afterward.  The  adop- 

tion of  this  plan  would  have  caused  delay  and  would 
have  necessitated  so  much  additional  equipment  that 
it  was  considered  impractical  for  them  and  they  experi- 

mented with  butt  welding  the  finished  elbow  to  the 

specified  print  dimensions.  If  the  cylinder  was  off 
square  or  off  angle,  it  was  placed  in  the  fixture  and 
heated  with  acetylene  torches,  and  the  locating  plugs 
inserted  forcing  the  elbows  back  into  position. 

After  welding,  the  welds  were  hammered  with  a  1-lb. 
peen  hammer,  to  remove  the  scale  and  loosen  any  poor 
weldirg,  so  that  any  leaks  would  show  up  in  the 
water  test.  The  cylinder  was  then  inspected. 

The  water  jackets  are  then  fitted  to  the  cylinder,  and 
the  latter  when  assembled,  is  placed  in  a  clamping  fix- 

ture. Fig.  9.  This  fixture  consists  of  a  frame  with  two 
jaws  which  are  placed  around  the  jacket  for  holding 
while  being  tacked.  The  equipment  used  in  this  opera- 

tion is  a  miniature-style  Torchweld  torch,  equipped  with 

a  No.  3  tip  and  /j-in.  Norway  welding  wire. 
After  being  tacked,  the  cylinder  is  placed  in  another 

FIG.    8.      A   WELDING    DEVICE    IN   OPERATION PIG.  9.     TACKING  THE  JACKET 

finished  cylinder.  This  experimental  work  was  carried 
out  on  a  Thomson  butt  welder  for  which  there  was  de- 

veloped an  experimental  fixture  to  carry  out  the  ideas 
in  mind. 

They  then  designed  and  built  a  more  elaborate  fix- 
ture. Fig.  7,  of  Tobin  bronze  with  which  they  were 

able  to  weld  at  the  rate  of  25  cylinders  per  hour,  having 
1  per  cent,  leaks  and  without  any  distortion.  Fig.  8 
shows  the  machine  in  operation.  The  elbows  and  cylin- 

ders necessitated  a  slight  change  at  the  point  of  weld- 
ing. The  nature  of  the  change  was  to  allow  ̂ \  in.  of 

extra  stock  on  both,  for  a  flash  and  weld.  After  weld- 
ing, this  was  chipped  off  of  the  outside  with  an  air 

hammer  while  in  a  holding  fixture  and  reamed  from 
the  inside  with  a  special  inserted-blade  shell  reamer. 
A  24-in.  Cincinnati  drilling  machine  was  used  with  a 
swinging  fixture  that  indexed  in  the  valve  guide  hole. 
This  method  gave  complete  success  and  they  were 
about  to  install  four  additional  welders  when  demand 
for  production  suddenly  came  to  an  end. 

They  also  devised  a  fixture  for  salvaging  cylinders 
which  were  distorted  out  of  the  limits  by  heat.  This 
was  a  heavy  cast-iron  die  with  hardened-steel  bushings 
and  plugs.  When  the  cylinder  was  in  place  and  the  plugs 
inserted,  the  cylinder  and  elbows  would  conform  to  the 

fixture,  and  the  bottom  of  the  jackets  are  welded  to 
the  jacket  flange  on  the  cylinder.  The  fixture  employed 
in  this  operation  is  a  fork  made  of  steel  li  in.  wide,  so 
shaped  as  to  fit  the  top  of  the  cylinder  and  thus  keeping 
it  in  an  inserted  position.  Welding  the  bottom  first 
was  considered  to  be  an  advantage  as  the  heat  applied 
at  that  point  had  a  tendency  to  draw  the  jackets  closer 
together.  It  was  also  considered  advisable  to  leave  an 

opening  between  the  jacket  halves  of  about  i'^  in.  to  =j\ 
in.  to  take  care  of  the  contraction  which  the  different 

jacket-welding  operations  tended  to  produce. 
The  cylinder  was  next  placed  in  a  horizontal  position 

on  a  cast-iron  table,  and  the  jacket-side  seams  were 
welded.  The  welds  were  started  from  the  bottom  pro- 

ceeding upward  to  the  portholes.  The  cylinder  was 
then  placed  in  an  upright  position  and  the  top  seam 
completed.  The  equipment  used  in  this  operation  was  a 
miniature  Torchweld  torch  equipped  with  a  No.  2  tip 

and  yV'"-  Norway  welding  wire. 
The  next  operation  was  to  weld  the  jacket  around 

the  two  spark  plugs,  valve  guide  and  camshaft  housing 
bosses.  The  fixture  employed  in  this  operation  carries 
a  pilot  upon  which  the  cylinder  can  be  turned  circularly. 
The  equipment  used  is  the  same  as  before  except  that 
a  No.  3  tip  was  found  best. 
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Next  came  the  welding  of  the  jacket  around  the 

porthole  flange.  The  fixture  used  in  this  operation 
consists  of  a  standard  with  a  revolving  cradle  to  lay 

the  cylinder  in.  The  revolving  motion  of  the  cradle, 

together  with  the  varying  height  of  the  standards, 

gives  the  operator  easy  access  to  weld.  The  equipment 
used  is  a  No.  1  Torchweld  torch  equipped  with  a  No.  3 

tip  and  i^-in.  Norway  welding  wire. 

The  next  operation  consists  of  welding  both  water 

pipes  to  the  jacket  and  the  jackst  seams  between  the 

valve  guide  and  porthole  flanges.     This  is  shown   in 

shown  in  Figs.  12  and  13.  These  are  placed  on  a  re- 
volving stand  that  is  operated  similar  to  the  elbow  tack- 

ing fixture.  The  fixture  consists  of  an  expanding 
pilot  for  holding  the  cylinder  control,  and  a  stop  for 
locating  the  flat  on  the  bolt  flange.  A  bridge  is  built 
over  the  pilot  with  a  yoke  and  two  clamps  to  locate  the 
flange.  The  cylinder  is  slipped  on  the  fixture  far  enough 
for  the  yoke  to  square  up  the  flange.  The  pilot  is 
then  expanded  and  the  clamps  tightened  up,  drawing 
the  flange  to  its  proper  position.  It  is  then  tacRea 
by  the  electric  arc. 

FIG.    10.     WELDING  THE   INLET  PIPE FIG.  11.    weldixl;  the  outlet  pipe 

Figs.  10  and  11,  both  inlet  and  outlet  being  handled  in 
the  same  fixture.  This  fixture  is  equipped  with  two  de- 

vices for  holding  the  water  pipes  in  their  proper  position 
while  being  welded  and  is  so  arranged  that  it  can  be 
oscillated  to  suit  the  position  in  which  the  operator  is 
welding.  The  cylinder  is  located  by  a  flat  clamp  which 
locates  the  flat  on  the  cylinder  bolt  flange  in  proper 
relation  to  the  pipe-holding  devices. 

The  jackets  seams  are  welded  first,  followed  by  the 
water  outlet  pipe.  In  these  two  cases,  the  cylinder  is 
welded  in  an  upright  position.  The  locating  clamp  on 
the  bolt  flange  flat  is  then  released  and  the  cylinder 
given  a  half-turn  to  the  opposite  flat.  The  inlet  pipe  is 
then  placed  in  its  holding  device  and  welded  with  the 
fi.xture  in  a  semi-horizontal  position  to  suit  the  welder. 

The  cylinder  is  then  removed  and  the  water  pipes 
inspected  for  proper  location.  If  it  is  passed,  the 
cylinder  is  hammered  with  a  rawhide  hammer  to  remove 
scale  and  loosen  any  poor  weld,  after  which  it  is 
tested  for  leaks.  If  leaks  are  found,  they  are  repaired 
by  expert  welders  and  returned  for  re-inspection. 

The  next  operation  consists  of  assembling  the  flanges 
to  the  cylinder.     This  operation  employs  two  fixtures. 

The  electric  arc  used  for  tacking  was  produced  by  a 

motor-generator  set  of  the  Lincoln  company's  own  make. 
The  generators  were  rewound  and  their  normal  speed 
reduced  so  as  to  make  them  produce  a  low  voltage  and 
high  amperage.  The  current  was  then  passed  through 

a  rheostat  which  was  made  up  of  a  series  of  cast-iron 
grids  of  resistance.  This  gave  the  necessary  supply 
of  current  for  each  arc,  which  was  generally  30  volts  and 
110  amperes. 

After  the  flange  was  tacked  on  the  cylinder,  it  was 
then  welded.  The  first  experience  was  welding  them 
with  oxy-acetylene  gas.  This  proved  very  inefficient  and 
slow,  and  necessitated  the  employment  of  a  good  many 

welders.  They  then  experimented,  using  the  direct- 
current  arc  and  found  it  doubled  the  production  per 
welder.  As  the  arc  was  cheaper,  it  was  decided  to 
investigate  the  different  types  of  welding  outfits  for 
the  purpose  of  adding  additional  equipment  to  arc  weld 
the  entire  flange  production. 

It  is  obvious  that  in  direct-current  welding,  a  power 
plant  is  necessary,  which  requires  a  heavy  motor-gener- 

ator set  and  an  elaborate  switchboard,  the  whole  set 
weighing  about  2000  to  3000  lb.    The  secret  of  holding 
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and  controlling  an  alternating-current  arc  has  hereto- 

fore been  long  experimented  on.  The  device  of  the  Elec- 
tric Arc  Cutting  and  Welding  Co.  proved  of  light  weight 

and  practical,  consisting  of  a  special  type  transformer 
without  any  moving  parts. 

It  is  one  of  nature's  laws  that  the  heat  in  the  arc 
is  the  product  of  both  the  current  and  the  voltage  across 
it,  which  is  identical  with  the  energy.  An  experienced 
operator  can  weld  from  almost  any  source  of  direct- 
current  power  supply  if  he  is  provided  with  the  means 

i  '.'.^.    i-.      i.:.^    u.     rliK   rLAXUE-WEl.DI.N'G    FlXTUKli: 

of  holding  the  current  substantially  uniform  which  is 
a  very  difficult  proposition.  The  variety  of  arc  lengths 
which  the  direct-current  machine  makes  it  possible  to 

hold,  often"  makes  the  operator  careless,  so  that  he 
burns  the  metal  and  causes  leaks  and  crystallization. 

The  alternating-current  machine  holds  this  arc  wat- 
tage and  heat  substantially  constant  for  any  given 

setting,  which  is  necessary  for  different  classes  of  work 
and  electrodes.  The  arc  length  must  be  held  almost 
uniform,  as  any  variation  will  cause  it  to  break.  As 
soon  as  any  person  becomes  accustomed  to  the  sound 
and  sight  of  the  arc  and  can  deposit  the  molten  metal 
where  he  desires,  it  is  inexcusable  to  burn  the  metal 

FIO,   13.      DOUBLE  FIXTURE   IX  USE 

from  too  much  heat  or  to  make  imperfectly  joined,  or 
"cold  shot"  welds  from  too  little  heat.  Different  metals, 
electrodes  and  conditions  in  the  welding  department 

require  various  amounts  of  heat  and  varying  tempera- 
tures. These  adjustments  are  obtained  by  a  handle 

which  adjusts  a  laminated  core  in  the  transformer  in- 
duction circuit.  There  are  several  taps  arranged  on  a 

plugging  board  that  cut  various  windings  in  the  trans- 
former secondary  winding.  The  transformer  is  cooled 

by  a  fan. 
The  transformer  is  approximately  85  per  cent,  effi- 

cient whereas  the  direct-current  motor-generator  sets 
vary  from  5  per  cent,  to  60  per  cent,  efficient.  It  de- 

posits metal  at  about  5c.  a  lb.,  which  is  very  much 
cheaper  than  the  direct-current  or  gas.  The  60-cycle 
type  of  alternating-current  machine  weighs  about 
200  lb.  and  is  equipped  with  handles  so  that  it  may  be 
carried  to  any  location,  set  on  a  bench  and  be  ready 
for  use.  Another  good  feature  of  the  alternating- 
current  arc  is  the  deposition  of  the  metal  with  a 
smoother  surface  than  with  the  direct-current  arc. 

After  investigating  these  features  thoroughly,  10  of 
these  machines  were  purchased  and  it  was  found  that 
they  increased  production  from  36  to  80  cylinders  per 
man,  per  nine-hour  day.  The  best  results  were  obtained 
by  using  a  i-in.  flux-covered  wire  for  an  electrode, 
several  different  kinds  of  flux  being  used.  Some  very 
important  experiments  were  carried  on,  using  boron 
sub-oxide  and  titanium,  magnesium  and  sodium  silicate, 
the  latter  giving  the  best  results  for  various  kinds  of 
wire.  It  was  found  necessary  to  put  round  disks  of 
sheet  asbestos  in  the  portholes  to  obstruct  the  iron 
oxide  from  sticking  inside  the  valve  cages.  Cylinders 
were  then  sent  to  be  tested  for  final  leakage  inspection. 

The  Cost  Department  of  the  Future 
By  Entropy 

Should  the  cost  department  be  a  part  of  the  machinery 
of  production  or  should  it  be  a  sort  of  detective  branch 
to  stand  off  at  a  distance  and  criticise? 

To  the  question  put  in  this  way  there  can  be  but  one 
answer.  Every  part  of  the  organization  should  pull  to- 

gether toward  one  common  end.  Every  part  must  think 
in  one  direction  and  that  is  toward  the  greatest  possible 

production  with  the  least  effort.  Any  part  of  tise  organ- 
ization which  is  putting  on  the  brakes  and  slowing  up 

for  imaginary  obstacles  is  a  money  loser. 
If  the  cost  department  puts  itself  in  a  critical  attitude 

it  antagonizes  the  profit-making  function  of  the  busi- 
ness, upsets  the  minds  of  the  persons  criticised  and  puts 

itself  in  such  position  that  its  recommendations  are  not 
well  received.  If  it  will  instead  make  itself  into  an  in- 

terrogation point  and  inquire  as  to  why  costs  in  a  cer- 
tain department  for  a  certain  operation  took  a  jump,  it 

may  find  there  was  good  reason  for  the  increase. 
The  production  department  should  produce  and  do 

nothing  else.  The  cost  department  should  find  out  what 
is  being  done  by  the  production  department  without 
disturbing  the  latter  in  any  way.  It  should  not  ask  a 
production  foreman  to  make  a  single  entry  on  a  scrap 
of  paper  for  its  benefit,  nor  ask  a  producing  workman 
to  step  to  one  side  to  let  a  clerk  pass  by.    It  should  be 
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self-effacing  but  persistent  in  its  search  for  facts.  The 

cost  department's  own  men  should  count  and  check  parts 
made  and  operations  performed. 

To  be  sure  if  it  does  all  these  things  and  the  work  is 

charged  against  it  instead  of  being  absorbed  in  the 

total  overhead  charges  the  management  may  discover 

that  cost-keeping  is  more  expensive  than  they  thought 

it  was,  but  it  is  better  to  face  things  as  they  are  than 

to  deceive  oneself  by  charging  the  cost  of  one  thing 

against  another  just  because  that  other  can  stand  the 

charge  better.  Too  often  the  cost  department  spends 

the  greater  part  of  its  time  playing  solitaire  with  over- 
head charges,  and  too  little  on  actual  day  by  day  and 

operation  by  operation,  costs  of  manufacture.  It  is  not 

enough  to  know  that  in  a  given  room  with  a  large  num- 

ber of  operatives  the  total  cost  of  making  so  many  thou- 
sand pieces  was  so  much.  The  valuable  thing  is  to  know 

which  is  the  operative  that  makes  the  most  money  for 
the  firm;  who  it  is  that  uses  the  least  material,  oil, 

waste,  etc.,  and  at  the  same  time  turns  out  the  most 

work  per  dollar  of  total  expense;  if  all  the  profit  in  a 
room  with  a  hundred  operators  is  made  by  ten  why  not 

dispense  with  the  other  ninety.  In  other  words  cost- 
keeping  is  not  altogether  a  matter  of  total  costs  but  has 
to  do  with  the  individual  work  of  the  employees.  The 

cost  of  keeping  these  individual  records  is  large  but  un- 
less they  are  so  kept  an  opportunity  for  profit  is  over- 

looked and  meritorious  cases  can  only  come  to  light 
through  observations  of  the  foreman. 

The  Worker  and  the  Foreman 

Foremen  have  their  own  personal  comfort  to  look 
out  for  and  it  is  natural  for  them  to  hold  the  good 
money  makers  back  rather  than  help  them  to  promotion. 

A  good  worker  is  a  great  help  to  a  foreman.  Good  work- 
ers are  apt  to  be  promoted  if  the  management  knows 

about  it,  and  if  they  are,  the  foreman  does  not  get  the 
benefit  of  their  services,  consequently  foremen  are  much 
inclined  to  smother  budding  ambitions.  A  cost  system 
which  brings  out  not  merely  average  costs  but  the  high 
and  low  individual  costs  will  bring  out  possibilities  that 
otherwise  might  easily  become  lost  in  the  shuffle. 

Cost  work  is  research  into  both  the  financial  and  the 
productive  side  of  the  business.  It  should  enable  the 
superintendent  of  production  to  tell  whether  or  not  a 
contemplated  change  is  going  to  add  so  much  to  the 
overhead  charges  as  to  be  unprofitable.  Every  change 
in  manufacturing  methods  should  indicate,  through  the 
medium  of  the  cost  accountant,  the  direction  in  which 
to  go  when  trying  the  next  experiment. 

There  is  need  of  more  expert  work  in  cost-keeping 
and  more  expert  advice  |3ased  on  the  work  of  these  de- 

partments. Just  as  a  research  engineer  in  the  mechan- 
ical, electrical  or  chemical  laboratory  tries  out  things 

on  a  small  scale,  the  cost  research  man  must  experiment 
and  deduce  from  the  results  of  his  experiments  what 
will  happen  when  it  is  tried  on  a  larger  scale.  The  cost 
expert  will  not  allow  his  firm  to  buy  an  expensive  ma- 

chine which  is  capable  of  but  one  operation  on  one  piece, 
even  though  it  will  save  nine-tenths  of  the  time  spent 
on  that  piece,  if  it  is  going  to  stand  idle  the  larger 
part  of  the  time.  He  will  help  his  employer  to  avoid 
the  use  of  standard  machines  when,  even  with  their  low 
overhead  expense  and  power  consumption,  the  labor 
cost  of  operating  them  exceeds  that  of  a  special  ma- 

chine that  would  replace  a  number  of  them,  because  he 
will  have  the  comparative  figures  with  which  to  demon- 
strate. 

Stated  another  way,  the  cost-keeper  of  the  future  must 
be  a  man  who  can  figure  costs  beforehand  rather  than 
afterward.  Almost  any  one  can  have  hindsight,  but  if 
a  man  wants  to  become  valuable  to  any  concern  he  needs 
foresight  and  to  be  able  to  predict  from  a  study  of  what 
has  gone  before,  what  is  likely  to  happen  when  one  or 
more  elements  of  a  problem  are  changed. 

The  Status  of  the  School  Shop 
By  J.  B.  Phh.lips 

Instructor  in  Manual  Shop  Practice,  Los  Angeles  High  School 

I  would  like  to  suggest  for  discussion  in  the  American 
Machinist  a  few  questions  pertaining  to  the  appren- 

ticeship system  and  its  relation  (or  lack  of  relation) 
to  the  numerous  technical  and  high  schools  throughout 
the  land,  from  which  many  young  men  more  or  less 
familiar  with  the  fundamentals  of  machine-shop  practice 
are  being  graduated. 

Technical  journals  and  orators  constantly  asseverate 

that  the  "trades"  are  disappearing  and  that  learning 
a  trade  does  not  carry  with  it  the  prestige  that  it  bore 
a  quarter  of  a  century  ago.  This  statement  no  doubt 
has  reference  to  the  constantly  diminishing  circle  of 
activity  in  which  the  average  industrial  worker  is 
engaged  and  is  a  natural  outgrowth  of  machinery,  or- 

ganization and  economic  pressure,  but  the  fact  remains 
that  the  world  today  is  in  greater  need  of  good  all- 
round  mechanics  than  ever  before,  and  to  meet  this 
need  the  schools  and  colleges  of  America  are  spending 
millions  of  dollars  for  buildings,  equipment  and  in- 
structors. 
Many  graduates  of  such  institutions,  having  spent 

from  one  to  three  hours  a  day  for  a  number  of  years 
in  school  shops,  find  ready  acceptance  as  apprentices 
in  regular  shops  providing  they  do  not  press  a  claim 
for  time  allowance.  The  tendency  to  do  this,  however, 
keeps  many  a  clever  lad  from  taking  up  shop  work,  and 
ultimately  works  against  the  best  interest  of  industry, 
whether  it  be  from  the  viewpoint  of  labor  or  capital. 

A  few  weeks  ago  a  young  ex-soldier  who  has  had  five 
years  of  consistent  school  shop  practice  and  who  could 
not  readily  resume  his  college  career  where  he  left  off, 
desired  to  enter  a  large  railroad  shop  as  an  apprentice 
provided  they  would  give  him  a  reasonable  allowance 
on  his  time,  but  this  was  refused  by  the  foreman  who 
said  that  they  had  tried  a  great  many  school  shop  boys 
and  that  about  all  they  knew  about  a  lathe  was  that 
it  had  a  pair  of  centers. 

The  question  is.  Was  the  foreman  candid  in  his  asser- 
tion or  was  he  biased  by  craft  tradition?  It  is  un- 

questionably true  that  in  establishing  school  shops  we 
have  too  frequently  engaged  instructors  who,  while 
technically  qualified,  were  entirely  lacking  in  practical 
experience,  but  this  condition  is  now  rapidly  disappear- ing. 

In  view  of  the  foregoing  there  are  three  pertinent 
questions  demanding  attention,  namely:  Should  the 
school  shop  graduate  be  credited  with  a  time  allowance 

as  an  apprentice?  On  what  basis  should  the  time  allow- 
ance and  experience  be  fixed?  Who  should  establish  this 

standard  ? 

In  discussing  them,  we  will  encounter  the  natural 
antipathy  exhibited  by  the  regular  apprentice  and  the 
traditional  journeyman  which,  out  of  an  experience  of 
thirty  years,  I  believe  to  be  the  greatest  barrier  to  a 
proper  solution  and  this  we  may  help  to  remove  through 
a  liberal  educational  campaign. 
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Extracts  From  Chordal's  Letters 
Many  good  mechanics  who  take  pride  in  their 

work  seem  to  think  there  is  nothing  to  be  gained 
by  making  a  study  of  the  technical  side  of  their 
trade  or  even  reading  mechanical  journals.  In 
this  letter  Chordal  tells  how  one  mechanic  derived 

some  benefit  and  a  great  deal  of  satisfaction  from 
the  study  of  a  book  on  a  subject  in  which  he  was 
interested.  He  also  gives  an  amusing  account  of 

"passing  the  buck"  in  regard  to  determining  the 
exact  time. 

i 

Mr.  Editor: 

*  *  *  Charlie  Gay  had  finished  his  apprenticeship 
and  was  considered  a  nice  workman.  He  had  sharp 
points  on  his  fingers  and  did  the  fine  and  delicate  work 

in  the  shop  and  today  he  would  be  classed  as  a  tool- 
maker.  He  lived  at  home  and  bummed  with  the  boys, 
and  did  very  little  reading,  but  he  found  time  to  do 
lots  of  instructive  tinkering  at  home  and  his  father 
gave  him  a  nice  foot  lathe  and  he  had  accumulated 

quite  a  lot  of  small  tools.  He  would  make  things  with- 
out caring  much  what  he  made,  but  everything  he  made 

was  nice.  Sometimes  it  would  be  a  set  of  boxwood 
chessmen,  and  sometimes  it  would  be  a  set  of  napkin 
rings  for  his  mother,  and  sometimes  it  would  be  the 
repair  of  the  sewing  machine,  but  in  all  this  work, 
which  was  generally  done  at  night,  he  had  no  settled 
plan  of  producing  anything  he  could  be  proud  of  or 
anything  that  called  for  any  originality.  He  was  18 
years  old. 

*  *  *  Now  it  happened  many  years  ago  that 
Charlie  reached  his  twenty-second  year  and  got  married, 
and  his  father  gave  him  as  a  wedding  present  a  very 
nice  house.  Charlie  moved  into  the  house,  and  along 
with  him  and  his  wife  went  the  foot  lathe,  which  was 
installed  in  an  attic  room.  For  a  while  he  did  nothing 
in  his  upstairs  shop  till  finally  he  began  to  think  about 
what  he  would  make  next. 

*  *  *  One  of  his  wedding  presents,  given  him  by 
one  of  the  boys  of  the  shop,  was  a  little  book,  one  of 

Weale's  Series,  called  "Clocks,  Watches  and  Bells,"  by 
E.  B.  Dennison.  For  the  first  time  in  his  life  he 
read  a  book  through  studiously,  and  then  he  read  it 
through  again  and  found  out  all  about  clocks,  and  clock 
gearing,  and  pendulums,  and  escapements,  and  he 
mastered  what  little  mathematics  was  involved  in  the 

subject.  He  was  thoroughly  interested  in  the  book  and 
he  about  wore  the  volume  out. 

*  *  *  And  then  a  notion  struck  him.  Why  not 
build  a  clock?  He  would  do  it.  He  planned  the  thing 

out  and  decided  that  he  would  have  a  grandfather's 
clock  of  his  own  fabrication.  He  made  drawings  of 
what  he  proposed,  but  put  no  originality  into  the  affair 
except  that  the  wooden  case  would  be  about  five  feet 
high,  with  the  clock  movement  standing  on  top  and  a 
glass  case  around  the  movement,  so  that  he  could  lift 
off  this  glass  arrangement  and  have  full  access  to  the 
clock  movement  back  or  front.  And  he  put  large  doors 
in  the  back  of  the  main  case  and  in  its  sides,  as  well 
as  its  front.  This  required  the  proposed  clock  to  stand 
away  from  the  wall,  which  was  a  good  idea  in  its  way, 
for  it  enabled  him  to  inspect  its  workings  freely. 

*  *  *  Mary  fell  in  with  his  scheme  and  she  got 

the  fever  and  read  Dennison's  book,  and  when  Charlie 
started  in  on  the  work  Mary  was  able  to  follow  intelli- 

gently every  one  of  his  movements,  for  she  knew  E.  B. 
Dennison's  book  by  heart. 
*  *  *  Then  Charlie  set  to  work  and  he  put  in 

nights  for  about  a  year  making  the  parts  of  his  clock, 
and  he  did  most  everything  himself,  even  the  wood- 

work of  the  case.  He  bought  pinion  wire  for  the 
pinions,  but  he  rigged  up  his  lathe  to  do  all  of  the 
gear  cutting.  He  made  the  hands  out  of  sheet  metal 
and  blued  them  and  then  became  dissatisfied  with  them 
and  made  another  pair  which  suited  him.  The  face, 
or  dial,  he  had  silver  plated  and  he  stuck  on  it  gold- 
plated  numerals  which  he  got  from  the  patternmaker. 
The  weights  were  wound  up  by  pulling  on  chains  like 
a  cuckoo  clock,  and  he  made  a  scientific  affair  out  of 
the  pendulum,  with  all  manner  of  provision  for  com- 

pensation on  account  of  temperature,  and  he  provided 
the  pendulum  bob  with  an  open  cup  into  which  he  could 
drop  or  from  which  he  could  remove  trifiing  little 
weights  to  alter  the  rate  of  the  pendulum  without  stop- 

ping it. *  *  *  Finally  all  was  done  and  the  clock  was 
installed  in  the  presence  of  Mary  and  his  father  and 
mother  and  sister,  who  were  very  proud  of  this  accom- 

plishment and  were  anxious  to  know  if  the  clock  would 
actually  run.  Charlie  and  Mary  felt  no  anxiety  about 
the  matter  for  they  had  both  so  thoroughly  absorbed 

the  teachings  of  E.  B.  Dennison's  book,  and  Mary  had 
such  confidence  in  Charlie's  mechanical  skill,  that  they 
felt  sure  about  the  thing. 

*  *  *  The  moment  came  and  Charlie  swung  the 
pendulum  to  one  side  and  let  her  go,  and  she  con- 

tinued to  go  for  over  forty  years,  and  it  went  about 
right.  Second  after  second  and  year  after  year  the 
pendulum  swung  and  the  tick  was  all  right,  and  inside 
of  six  months  the  clock  had  been  regulated  down  to 
a  fine  point,  and  there  never  was  a  miss  in  winding 
the  clock. 

*  *  *  A  baby  took  a  notion  to  arrive  in  the  house, 

and  that  baby's  little  heart  started  on  its  pulsations 
without  a  stop  until  that  baby  was  grown  and  was 
married,  and  there  was  another  baby  and  the  heart  of 
the  first  baby  slipped  a  cog  and  ceased  to  beat,  but 
Charlie's  clock  ran  on. 
*  *  *  Notwithstanding  there  was  nothing  more 

to  be  done  about  the  clock  Charlie  and  Mary  read 

E.  B.  Dennison's  book  through  again,  and  as  the  book 
was  worn  out  they  got  a  new  one.  They  had  grown 
into  years  of  close  association  with  E.   B.   Dennison, 
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as  though  he  had  lived  in  the  house  with  them,  but 

when  they  opened  this  new  book  they  eyperienced  a 

shock,  for  it  was  a  new  edition  of  the  book,  and  instead 

of  being  by  E.  B.  Dennison  it  was  by  Sir  Edmund 

Beckett.  This  put  them  on  inquiry  and  they  found 

out  that  E.  B.  Dennison  was  a  son  of  Sir  Edmund 

Beckett  Dennison  and  that  when  he  died  in  1874  his 

son,  E.  B.  Dennison,  succeeded  to  the  baronetcy  and 

dropped  the  Dennison  from  his  name.  This  knowledge 
made  the  new  book  satisfactory. 
*  *  *  The  new  book  was  somewhat  of  an  improve- 

ment over  the  old,  and  Mary  and  Charlie,  who  had 

begun  to  show  gray  hairs,  read  it  through  two  or  three 

times  with  interest.  They  wore  this  book  out  and 

nothing  would  do  but  Charlie  must  get  another. 
*  *  *  Then  this  third  book  had  another  shock  for 

them,  for  instead  of  being  by  E.  B.  Dennison,  or  by 

Sir  Edmund  Beckett,  it  was  by  Lord  Grimthorpe. 

They  started  their  inquiries  again  and  were  able  to 
find  out  that  Sir  Edmond  Beckett  was  elevated  to  the 

peerage  in  1886  and  took  the  name  of  Lord  Grimthorpe. 

They  found  out  that  E.  Beckett  was  an  authority 

on  clocks  and  bells  and  that  he  had  designed  the  West- 
minster clock  for  the  Houses  of  Parliament  along  in 

the  fifties. 
*  *  *  The  Westminster  clock  is  the  one  contain- 

ing that  celebrated  bell  "Big  Ben."  The  bell  is  cracked. 
It  was  cracked  once  before  and  was  recast.  The  new 

one  developed  defects,  but  its  sound  seems  very  satis- 
factory except  to  its  designer  Lord  Grimthorpe,  who 

died  in  1905  with  the  hope  that  "the  model  legislatures 
of  the  world,  as  it  is  the  fashion  to  call  them,  may 
screw  up  their  courage  to  the  undertaking  of  recasting 

their  own  great  clock  bell." 
*  *  *  It  thus  seems  that  Charlie's  clock  has 

swung  its  pendulum  beat  after  beat  while  he  and  Mary 
grew  old;  while  their  son  was  born  and  had  a  son 
and  died;  while  E.  B.  Dennison  became  Sir  Edmund 
Beckett;  while  Sir  Edmund  Beckett  become  Lord  Grim- 
thorpe. 

*  *  *  During  the  numerous  readings  of  the 
numerous  Beckett  books  by  Charlie  and  Mary  they 
absorbed  considerable  knowledge,  and  intrfligent  knowl- 

edge, of  the  proper  shape  of  gear  teeth.  And  this 
reminds  me  that  some  years  ago  Mayo  had  before  him 
a  gear  problem  which  stumped  him,  so,  thinking  that 
Gleason  could  help  him  out,  he  rolled  up  his  blueprints 
and  hied  himself  to  Rochester  to  see  Gleason.  He 

called  at  the  oifice  and  asked  for  Mr.  Gleason,  explain- 
ing that  he  wanted  to  consult  him  regarding  a  rather 

complicated  gear  problem.  The  young  lady  who  hap- 
pened to  respond  to  his  call  stated  that  she  could  prob- 

ably attend  to  the  matter  for  him.  Mayo  thought  not, 
but  he  unrolled  his  blueprints  and  they  started  in,  and 
what  that  young  lady  was  not  able  to  tell  Mayo  about 
gearing  was  not  worth  asking  about.  The  young  lady 
proved  to  be  Kate  Gleason,  the  secretary  of  the  Gleason 
Works,  an  authority  on  gearing  and  a  member  of  the 
American  Society  of  Mechanical  Engineers. 
*  *  *  And  speaking  of  Big  Ben  reminds  me  that 

Bob  and  Doc,  two  young  chaps,  went  over  the  water, 
and  while  in  London  they  frequently  heard  Big  Ben. 
So  one  night  they  determined  to  take  a  walk  to  the 
Houses  of  Parliament  so  as  to  be  on  the  ground  when 
the  clock  struck  eleven.     But  then,  in  their  numerous 

turnings,    they   found   themselves   lost   until,   while   in 

Victoria  Street,  they  saw  the  sign  "The  Niles-Bemont 
Pond  Co."  and  then  Doc  says:     "Bob,  we  are  no  longer 

lost,  we  cannot  be  far  from  Plainfield." 
*  *  *  And  this  again  reminds  me  that  Bob  had 

in  his  pocket  a  cheap,  watch  which  coat  five  dollars 
in  Paris.  He  and  Doc  one  evening  while  in  London 
took  a  Thames  boat  and  made  a  careless  and  ignorant 

landing  and  found  themselves  at  the  "^ate  of  Greenwich 
Observatory.  They  could  not  pass  the  gate,  but  here 
these  two  boys  unexpectedly  found  themselves  at  the 
center  of  time.  They  found  themselves  at  the  place 
that  ever  since  they  were  children  they  had  seen  printed 
down  in  the  corner  of  the  maps  in  their  geographies. 
There  was  a  clock  at  the  gate  and  Doc  suggested  that 
they  do  themselves  the  rare  honor  of  setting  their 
watches  by  real  Greenwich  time.  They  did  so,  but  it 

happened  that  Bob's  five-dollar  watch  was  correct  to 
the  dot  and  did  not  need  setting. 
*  *  *  George  wanted  a  little  vacation  from  the 

drawing  room,  and  he  fetched  up  at  Yellowstone  Park, 
where  there  happened  to  be  a  military  post  where 
each  evening  there  would  be  a  dress  parade,  the  firing 
of  the  evening  gun  and  the  lowering  of  the  colors. 
George  got  acquainted  with  one  of  the  officers  and 
explained  to  him  that  he  was  curious  to  know  how 
they  got  their  time  out  in  that  region.  The  officer 
explained  that  there  was  a  jeweler  downtown  whose 
regulator  was  always  kept  at  the  correct  time  and  the 
officers  at  the  post  went  by  that  regulator. 
*  *  *  But  George  happened  to  be  downtown  and 

made  a  call  on  the  jeweler  for  some  purpose,  and  idly 
asked  the  jeweler  how  he  got  his  time.  The  jeweler 
explained  that  it  was  simple  enough,  and  that  all  that 
he  had  to  do  was  to  listen  for  the  evening  gun  up 

At  the  post.  Very  respectfully,  Chordal. 

A  Bushing  For  Drilling  Breech  Bolts 
By  Jack  Finlay 

New    South   Wales,    Australia 

In  drilling  the  firing-pin  holes  in  the  breech  bolts 
of  service  rifles,  we  have  had  considerable  trouble. 
In  this  operation  the  breech  bolt  revolves,  one  end 
being  guided  by  a  countersink  in  the  drill  bushing. 
Sometimes  the  bolts  would  run  free  and  at  other  times 

THE  BUSHING  THAT  OVERCAME  THE  TROt'BLE 

they  would  stick  or  seize  in  the  bushing.  The  bolts 
that  ran  free  were  glazed  or  burnished  where  the 
chamfered  end  bore  in  the  countersink  of  the  bushing, 
leaving  a  hard  skin  which  quickly  dulled  the  milling 
cutters  used  in  a  later  operation. 

We  overcame  this  trouble  by  making  a  new  bushing 
in  which  was  incorporated  an  SKF  ball  bearing,  as  shown 
in  the  illustration.  The  inner  member  of  the  bushing 
is  free  to  revolve  with  the  breech  bolt  with  which  it 
is  kept  in  contact  by  the  stiflf  spiral  spring  A.  The 

drilling  was  done  on  a  Pratt  &  Whitney  deep-hole 
drilling  machine. 



May  29,  1919 Let's  Go — Buy  Equipment  Now 1029 

— ■ 

HIGH   PRODUCTION 
TOOLING  METHODS 

8J       AS  APPLIED  TO  THE        « 

MACHINE-GUN  TRIPOD,  MODEL  1918 

Albert  A.  Dowd   Si  Donald  A.  Baker 

r 

Designer 

Designe?- 

Designer\-^^Designer\ — 

k 

DURING
  the  war  ou
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Government 

 
turned 

over  contracts  for 

building  military  equip- 
ment to  various  manufac- 

turers all  over  the  country. 

Some  of  these  were  well  or- 
ganized and  their  regular 

line  of  manufacturin
g  

work 

compelled  them  to  have  ex- 
cellent engineering 

 
organi- 

zations of  their  own  which 

were  expanded  to  suit  the 
abnormal  demands  of  exces- 

sively high  productio
n 

along  the  new  lines  of  man- 
ufacture. Others  had  no 

engineering 
 
and  drafting 

departments 
 
and  were  con- 

strained to  organize  for  the 

purpose  or  to  have  their  de- 
signing and  engineering 

work  done  outside  of  their 

own  factory.-  Some  other 
firms  had  a  small  engineer- 

ing force  and  were  unable 
on  account  of  insufficient 

space,  to  increase  their  ca- 
pacity to  an  extent  great 

enough  to  handle  the  extra 

work  thrust  upon  them. 
The  result  of  this  lack 

of  engineering  facilities 
opened  up  a  field  for  en- 

gineering offices,  so  that 
various    firms    who    were 
prepared  to  do  designing  and  drafting  work  had  an 
opportunity  to  get  into  the  game  to  some  extent 
depending  upon  their  capacity,  ability,  and  the  force  of 
men  at  their  command.  Ordinarily  the  manufacturer 
with  his  own  engineering  and  drafting  organization  has 
found  it  rather  unsatisfactory  to  have  the  work  done 
outside.  During  the  war,  however,  much  of  the  work 
was  handled  in  this  way  from  force  of  necessity  and 
in  some  cases  satisfactory  results  were  obtained.  Some 
good  work  was  obtained  when  the  planning  of  opera- 

tion was  done  by  the  manufacturer  to  whom  the  contract 
had  been  let.  On  account  of  his  knowledge  of  his  own 

equipment  of  machine  tools  he  was  able  to  lay  out  opera- 
tion sheets  calling  for  the  various  tools  needed  and  turn 

over  the  work  to  an  engineering  company  so  that  they 
could  design  the  fixtures  for  the  machine  tools  as  speci- 

I.  Planning  and  Organizing 
This  series  of  articles  takes  up  the  matter  of 

engineering  a  high-production  tooling  proposi- 
tion from  start  to  finish,  or  in  other  words,  from 

the  planning  to  the  installation  of  the  tools. 
Furthermore,  it  shows  how  such  a  job  can  be 

handled  efficiently  by  an  engineering  organiza- 
tion specializing  on  this  class  of  work.  Permis- 

sion has  been  granted  by  the  Ordnance  Depart- 
ment, Washington,  D.  C,  to  publish  this  data. 
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FIG.   1.     ORGANIZATION  CHART 

fled  in  the  operation  sheets. 
When  this  preliminary 
work  was  carefully  done 
the  results  were  very  satis- 

factory to  the  manufac- 
turer, but  in  some  cases  the 

preliminary  planning  was 
done  hurriedly  and  the  re- 

sults obtained  were  not  as 
satisfactory  as  they  should 
have  been. 

Some  of  the  best  work 
was  done  by  engineering 
organizations  who  were 
competent  to  plan  the  work, 
establish  gaging  systems, 
and  design  and  build  the 
tools.  Firms  of  this  kind 
took  over  in  some  cases  the 
entire  design  of  tools  and 
gages  for  some  complete 
piece  of  equipment,  and 

carried  it  through  to  a  suc- 
cessful conclusion.  The 

Service  Engineering  Co.,  of 
25  Church  St.,  New  York, 
handled  a  great  deal  of  this 

work,  doing  their  own  plan- 
ning, designing  tools  and 

gages  and  supervising  the 
building  of  these  tools  in 
various  tool  shops  in  and 
around  New  York.  One  of 
the  most  interesting  propo- 

sitions handled  by  this  com- 
pany was  the  designing 

of  tools,  fixtures  and  gages  for  the  machine-gun 
tripod,  model  1918.  It  is  the  purpose  of  this  article 
to  illustrate  the  methods  used  and  to  show  how  effi- 

ciently such  an  organization  can  work  out  and  handle 

a  proposition  of  this  kind,  finallj-  turning  over  the  tools 
lo  the  manufacturer  ready  for  use. 

It  is  evident  that  any  engineerihg  organization  in 
handling  work  for  an  outside  firm  is  obliged  to  take 
the  greatest  care  both  in  planning  and  designing,  espe- 

cially when  the  production  runs  into  a  number  of 
thousands  of  finished  pieces.  In  the  case  of  the  machine- 
gun  tripod,  20,000  were  to  be  manufactured  and  there- 

fore the  tools  designed  were  to  be  of  the  best.  Further- 
more, a  complete  gaging  system  was  required  on  account 

of  the  Government  inspection  of  parts. 
As   it   is  evident   that   maximum   efficiency  depends 
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largely  upon  organization,  an  organization  chart  is 

shown  in  Fig.  1.  A  reference  to  this  will  make  it  ap- 

parent just  how  work  of  this  kind  can  be  produced 

rapidly,  and  carried  through  systematically  so  that  the 
manufacturer  commences  to  get  results  in  a  very  short 

time  after  the  order  has  been  placed. 

Determining  Factors  in  the  Design  of  Tools 

In  building  a  house  a  man  naturally  starts  at  the 

foundation,  and  likewise  in  the  design  of  tools,  funda- 
mental points  which  are  determining  factors  in  the 

design  must  first  be  taken  into  consideration.  Starting 

at  the  bottom,  therefore,  any  engineering  firm  which  is 

to  handle  an  outside  proposition  must  know: 
(A)  Production  required. 
It  is  evident  that  if  a  small  production  is  needed  on 

any  given  piece  of  work  the  tools  should  be  made  as 

simple  as  possible  in  order  to  make  the  unit  distributed 

CRADLE 
FI&.4 

FIGS.  2  TO  4.     SKLECTION  OF  WORKING  POINTS 

Fig.   2 — Pintle.     Fig.   3 — ^Head.     Fig.   4 — Cradle. 

cost  as  low  as  possible.  On  the  other  hand,  if  a  large 
production  is  required,  the  tools  can  be  much  more 
elaborate  and  the  methods  of  locating  and  clamping  can 
be  so  arranged  as  to  permit  the  greatest  rapidity  in 
handling. 

(B)  Accuracy  desired. 
It  is  obvious  that  a  farm  implement,  like  a  mowing 

machine,  does  not  require  so  great  accuracy  in  manu- 
facture as  a  sewing  machine,  typewriter  or  something 

of  this  kind.  In  either  case,  however,  it  is  necessary 
before  going  ahead  with  the  design  of  tools  to  determine 
the  permissible  tolerances  on  the  work  so  that 
due  precaution  can  be  taken  in  the  design  of 
tools,  and  to  control  the  size  of  the  work  so 
that  it  will  be  manufactured  within  the  required 
limits.  Assuming  that  certain  holes  or  shafts  are  to  be 
held  within  a  tolerance  of  0.0005  in.,  in  all  probability  it 
would  be  necessary  to  grind  both  the  hole  and  the  shaft, 
while  if  the  tolerance  were  0.003  in.  to  0.005  in.  the  hole 
could  be  reamed  and  the  shaft  turned.  So  it  will  be  seen 
that  the  accuracy  desired  affects  both  the  tool  equipment 
and  the  machine  tools  used. 

(C)  Machine  tools  available  or  to  be  bought. 
The  machine  tools  available  in  different  factories  have 

also  an  important  bearing  on  the  work  to  be  produced. 

Assuming  that  the  machine-tool  equipment  is  modern 
and  well  kept  up,  the  manufacturing  processes  would 
be  much  simplified.  On  the  contrary,  with  antediluvian 
machine  tools  and  with  other  equipment  of  a  like  na- 

ture, it  is  evident  that  considerable  ingenuity  would  be 

-^ 

WORM  CARRtER BRACKET 

PINTLE 
FIGS.  5  AND  6.     LOCATION  OF  WORK  IN  FIXTURE 

Fig.  5 — "Worm  carrier  bracket.     Fig.  6 — Pintle. 

necessary  in  the  design  of  tools  to  conteract  the  inac- 
curacies of  the  machines. 

(D)   Human  factors  used  in  production. 
The  workmen  who  handle  the  machines  affect  the 

design  of  tools  very  largely.  In  a  factory  where  un- 
skilled labor  is  used,  the  tools  must  be  designed  in  such 

a  way  that  they  are  strictly  foolproof  and  all  kinds 
of  provision  must  be  made  to  lessen  the  chance  of  error 
resulting  from  this  class  of  labor. 

Fundamental  Points  Affecting  the  Design 

The  four  points  which  have  been  taken  into  considera- 
tion in  the  paragraphs  just  preceding,  must  be  borne  in 

mind  throughout  the  design  of  tools.  In  addition  to 

these  points  there  are  many  others  which  must  be  con- 
sidered for  each  individual  case.  Perhaps  the  best 

method  of  indicating  what  these  points  are,  is  to  cite 
them  briefly  here  and  then  show  their  application  to 
various  conditions  when  describing  the  tools  illustrated 
in  the  body  of  the  article.  In  the  design  of  the  tools 
for  the  machine-gun  tripod,  the  production  is  sufficiently 
high  to  warrant   a   considerable   expenditure   for  this '^••,     -BUSHING 

'
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FIG.  9 
FIGS.  7  TO  9.     CHIP  AND  LOADING  CLEARANCTES 

Fig.  7 — Loading  clearance.     Fig.   8 — Clearances  below  drill  bush- 
ings.    Fig.   9— Clearances  around  locating  pins. 

purpose.  We  shall,  therefore,  consider  the  tools  from 
the  viewpoint  of  those  wanted  for  high  production  and 
shall  not  take  up  points  in  design  which  would  be 
necessitated  by  low  production  work.  Perhaps  the  best 

way  to  make  the  matter  clear  is  to  make  a  definite  state- 
ment that  the  production  required  was  high;  the  ac- 

curacy required  extremely  close ;  the  machine-tool  equip- 
ment of  the  best  and  extra  machine  tools  bought  when 

the  proper  machine  was  not  available;  and  the  human 
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factor  of  unskilled  labor,  both  male  and  female.  In 
many  cases  girls  operated  milling  machines,  light  gear 
cutters  and  some  other  machines  not  requiring  hard 
manual  labor. 

The  selection  of  working  points  is  of  extreme  im- 
portance and  it  is  advisable  to  lay  out  the  operations  on 

ths  work  in  such  a  way  that  after  one  or  more  machin- 
ing operations,  it  can  be  located  for  the  remainder  of 

the  operations  by  the  same  locating  points  or  surfaces. 
If  this  is  done,  there  will  be  little  trouble  experienced 
from  inaccurate  work,  but  on  the  other  hand,  if  one 
working  point  is  used  to  obtain  another  surface  for 
subsequent  operations,  and  so  on  using  different  work- 

ing points  as  the  work  proceeds,  nothing  but  final  disas- 
ter can  result.  If  the  tools  can  be  so  arranged  that  a  sur- 

face in  one  plane  and  a  hole  at  right  angles  to  it  can 
be  machined  early  in  the  operations,  these  can  be  used 
to  work  from  throughout  the  handling  of  the  work 
with  excellent  results.  This  matter  will  be  more  fully 
treated  under  the  description  of  methods  and  laying  out 
operations. 

Several  examples  of  the  selection  of  working  points 

FIG.  10.     SINGLE  CAM-LEVER  FIXTURE 

are  .shown  in  Figs.  2  to  4.  In  Fig.  2  which  shows  the 

pintle  A  of  the  machine-gun  tripod,  the  important  work- 
ing surfaces  are  noted  at  B  and  C.  These  two  surfaces 

are  machined  within  the  limits  specified  in  the  first 

operation  and  they  are  used  to  work  from  in  all  subse- 
quent operations.  The  method  of  holding  for  the  first 

operation  will  be  taken  up  when  starting  the  turret- 
lathe  operations.  In  Fig.  3  which  shows  the  head  D 
of  the  machine-gun  tripod,  the  surfaces  E  and  F  are 
used  to  work  from  after  they  have  been  machined  in 
the  first  operation  on  a  turret  lathe.  The  method  of 
holding  for  the  first  operation  will  be  illustrated  when 
describing  the  turret-lathe  tools.  In  Fig.  4  showing  the 
cradle  G  of  the  machine-gun  tripod,  the  working  points 
are  the  holes  H  and  K  (which,  it  will  be  noted,  are  in 
two  different  planes)  and  in  addition  thereto,  the  two 
milled  surfaces  between  the  lugs  L  which  are  not  shown 
in  the  illustration.  These  are  used  for  working  points 
throughout  the  machining  operations. 

If  the  work  has  had  no  previous  machining  opera- 
tion, it  is  evident  that  the  locating  points  must  be 

arranged  so  as  to  work  from  the  casting  or  forging  in 
the  rough  state.  It  is  well-known  by  all  tool  designers 
that  rough  castings  or  forgings  must  never  be  located 
on  more  than  three  fixed  points.  If  any  others  are 
necessary,  they  must  be  made  adjustable  and  provided 
with  an  efficient  method  of  locking  after  adjustment. 
Locating  points  must  be  so  arranged  that  they  will 
strike  on  clean  parts  of  the  casting  or  forging,  so  that 
variations  will  not  be  caused  by  improper  location 
against  fins,  flashes,  gates,  or  other  inequalities  on  the 
work.  It  is  very  important  that  all  locating  points 
should  be  readily  accessible,  so  that  they  can  be  cleaned 
without  difficulty,  in  order  to  make  sure  that  locations 
will  not  be  affected  by  dirt  or  chips  accumulating  on 
the  points. 

Referring  to  the  worm  carrier  bracket  A  in  Fig.  5, 

the  location  of  the  work  for  the  first  operation  is  in 
V-blocks  on  the  rough  bosses  B  and  against  the  lug  C. 
It  will  be  noted  that  both  of  these  lugs  would  be  likely 
to  be  free  from  inequalities  which  would  tend  to  cause 
improper  location.  It  is  apparent  that  both  the  V-block 
and  locating  pin  D  should  be  hardened  and  so  arranged 
that  they  can  be  easily  replaced  in  the  event  of  wear. 

FIG.  11.     CAM  LEVER  FOR  TWO  PIECES 

If  the  work  has  been  machined  in  a  previous  opera- 
tion, still  greater  care  is  necessary  to  insure  correct  loca- 
tion of  the  work  on  the  locating  points.  In  cases  of  this 

kind  it  is  unnecessary  to  have  three  points  of  location 
although  this  is  sometimes  desirable,  in  order  to  have 
fewer  surfaces  to  clean.  Considerable  care  must  be 
used,  however,  in  clamping  in  order  not  to  distort  the 
work  or  throw  it  out  of  position. 

An  example  of  this  kind  is  shown  in  the  location 
of  the  pintle  E  in  Fig.  6,  which  has  been  finished  in  a 
previous  operation  as  described  under  the  preceding 
heading.  Also  as  the  surface  G  bears  a  fixed  relation  to 
some  of  the  important  working  parts  of  the  tripod,  no 
better  place  can  be  selected  from  which  to  work  than 
that  indicated.  It  is  evident  from  the  two  examples 
shovra  that  the  location  of  the  work  on  the  fixture  is 

WORK 

Fie. 14 
no.  13 FIGS.  12,  13  AND  14.     PROVISIONS  FOR  UPKEEP  OF  TOOLS. 

Fig.    12 — Pull-back    device.      Fig.    13 — Adjustable  faceplate. 
Fig.   14 — Adjustable  contact   stud 

of  sufficient  importance  to  merit  careful  consideration  in 

planning. 
The  matter  of  clearances  in  the  fi.xtures  must  be  con- 

sidered in  order  to  make  sure  that  there  will  be  plenty 
of  chip  room,  and  that  the  sides  of  the  fixture  do  not 

approach  too  closely  to  the  work,  so  that  the  loading' 
can  be  readily  accomplished.  In  this  connection  it 
should  be  borne  in  mind  that  castings  or  forgings  vary 
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somewhat  in  size,  and  therefore  the  clearances  around 

the  work  should  be  ample  to  take  care  of  these  varia- 
tions, as  indicated  in  Fig.  7.  Plenty  of  hand  clearance 

must  also  be  provided.  The  chips  which  come  from  a 

drill  or  any  other  tool  sometimes  cause  trouble  unless 

proper  provision  is  made.  In  the  case  of  drill  bushings 

these  should  be  right  down  on  the  work  as  shown  in 

Fig.  8  at  A,  or  should  have  sufficient  clearance  between 
the  end  of  the  bushing  and  the  work,  as  shown  at  B, 

so  that  chips  will  not  pack  or  crowd  between  work  and 

bushing  and  cause  trouble.  When  locating  pins  or  studs 
enter  holes  in  the  work,  it  is  necessary  to  make  sure 

that  dirt  or  chips  do  not  collect  at  these  points.     Pins 

a  screw.  This  sometimes  makes  it  necessary  to  provid3 
equalizing  devices  so  that  a  clamp  will  rock  on  a  rough 
surface  and  will,  at  the  same  time,  carry  the  work  into 
its  proper  position  against  locating  points  or  surfaces. 

The  matter  of  rigidity  under  the  pressure  of  the  cut 
is  especially  important  when  milling  fixtures  are  to  be 
designed.  Speaking  generally,  these  should  be  heavy 
and  provided  with  plenty  of  backing  immediately  be- 

hind the  portion  of  the  work  on  which  the  cut  is  being 
taken.  Turret-lathe  fixtures  also  need  to  be  made  so 
that  the  work  will  be  very  well  supported  to  prevent 

"chatter."  In  a  drill  jig  where  a  thin  portion  is  to  be 
drilled,  this  portion  must  be  well  supported  so  that  tha 

FIG.  15.     REFERENCE  DATA  SHEET 

are  frequently  recessed  or  grooved  for  this  purpose, 
as  shown  in  Fig.  9. 

The  matter  of  holding  the  work  in  position  in  the  fix- 
ture is  one  of  the  most  serious  problems  which  the  tool 

designer  has  to  solve.  It  is  necessary  to  take  into  con- 
sideration such  things  as  distortion  of  the  work  due  to 

an  improper  method  of  clamping,  improper  location 
caused  by  the  action  of  the  clamps  tending  to  throw 
the  work  out  of  its  true  position,  and  one  clamp  acting 
against  another  so  that  there  is  a  possibility  of  an  error 
in  setting  up  the  work  in  case  one  clamp  should  be 
tightened  before  another  one. 

The  matter  of  making  a  fixture  foolproof  so  that  the 
work  cannot  be  placed  in  position  wrongly  should  be 
given  considerable  attention.  In  high-production  fix- 

tures it  is  desirable,  if  possi})le,  to  arrange  the  clamping 
system  so  that  the  work  can  be  placed  in  position  and 
held  firmly  with  one  movement,  of  a  lever  or  one  turn  of 

work  will  not  spring  away  from  the  drill  during  the 
machining. 

Figs.  10,  11  and  12  show  several  examples  of  clamping 
methods  in  common  use.  Fig.  10  shows  an  ordinary 
type  of  cam  lever  and  leaf  clamp,  the  action  of  which 
is  familiar  to  all  tool  designers.  Fig.  11  shows  a 
method  of  clamping  two  pieces  at  the  same  time  with  an 

equal  amount  of  pressure  by  using  a  cam  lever  D  operat- 
ing on  a  connecting  link  E.  The  latter  in  turn  pulls 

down  the  bolts  F  which  operate  the  clamps  G.  The 

example  shown  in  Fig.  12  is  an  ordinary  pull-back  ar- 
rangement frequently  used  in  turret-lathe  work  to  hold 

a  threaded  piece  back  against  a  faceplate.  The  work  H 
has  been  previously  threaded  so  that  it  receives  the  end 
of  the  screw  K.  By  the  operation  of  the  knob  L,  the 
work  is  drawn  back  against  the  locating  surfaces  M, 
as  indicated. 

The  replacement  of  locating  pads,  pins,  bushings  or 



May  29,  1919 Let's  Go — Buy  Equipment  Now 1033 

S.  E.  NoM.?-..'^. Cusiomer —   

Name  of  Tool: 

  taXf  :f*:..3<X>. 

Tool  No. 
P.  O.  N< 

E-344<^8 

    ■, — r   -f\~-    r.  u.  l>0.  '  '       I     I  1^    "X   

Date 

Designing  - 

Detailing  - 

Checking  - 

Remarks:  -■ 

FIG.   16.      INSTRUCTION  CARD 

any  other  parts  which  are  subject  to  wear,  must  be 
provided  for.  In  high-production  tools  all  of  these  items 
should  be  made  of  hardened  steel  and  so  located  that 
they  can  easily  be  trued  up  or  replaced  by  other  parts 
when  worn.  Provision  should  be  made  for  driving  out 
locating  pins  if  necessary  for  replacement.  Cutting 
tools  should  be  so  designed  that  they  can  be  adjusted  and 
reground  a  number  of  times. 

Referring  to  Fig.  13  an  adapter  C  is  shown  which 
screws  on  the  end  of  a  turret-lathe  spindle.  The  work 
is  located  on  the  stud  D,  which  is  fixed  in  the  faceplate 
E.  In  order  to  provide  for  truing  up  the  faceplate  on 
the  machine,  it  is  so  mounted  that  adjustment  for  con- 

centricity may  be  made  through  the  screws  at  F  and  G. 
Another  example  of  provision  for  the  upkeep  is  shovsm  in 
the  adjustable  locating  stud  in  Fig.  14.  This  stud  is 
screwed  into  the  body  of  the  fixtures  H  and  has  a  lock- 
nut  at  K,  which  holds  it  in  place  after  it  has  been 
adjusted. 

Attention  must  be  paid  to  the  operator's  safety,  and 
precautions  must  be  taken  to  prevent  accident  due  to 
careless  handling  of  the  fixtures.  Projecting  setscrews 
or  lugs  on  revolving  parts  should  be  avoided,  and  any- 

thing whfch  will  tend  to  catch  in  the  operator's  clothing 
must  be  guarded  against.  At  the  present  time  there 
are  many  girls  working  in  machine  shops,  run- 

ning milling  machines  and  other  tools,  and  for  this 
class  of  operators  it  is  particularly  desirable  to  make  all 
possible  provisions  for  safety. 

The  selection  of  the  machine  tools  to  be  used  on  a 
given  piece  of  work  is  of  considerable  importance.  It 
is  usually  necessary  to  have  the  cooperation  of  the  manu- 

facturer for  whom  the  work   is  being  done,   in  order 
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FIG.   17.     PRELIMINARY  SKETCH 

that  the  machines  selected  will  be  such  as  can  be  profit- 
ably spared  from  production  of  any  other  work  which 

may  be  in  process  at  the  time.  Any  engineering  firm 
which  handles  work  of  this  character,  must  be  provided 
with  diagrams  and  data  of  all  kinds  of  machines  in 
use.  The  accumulation  of  this  data  and  its  upkeep  is 
an  important  factor  in  the  design  of  tools,  because  con- 

stant reference  is  made  to  it  during  the  progress  of 

SERVICE  ENGINEERING  CO. 

CHECKERS  SLIP 
TOOL    No.wA'l — 

DWG.   No.P-4'?0< 
Design-     cJLo^aa^^^   C^-^ts^^^-A  i>^Axr-%^ 
Easy  and  Straight  to  Read 
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Title ~— --Pan  No   ^   Tool  No. 
»/ 

Dwg.  No. Stamping 

Checking  Dimensions    ^.<ijZJL  "K-^^jl-^ 
Clearances 

Limits 

Specifications  of  Material 

Treatment  of  Material 

Pattern  Nos. 

Finishes 

Checking  Corrections 

Tie  up  with  other  Tools    'K-*-v^X- 
Review 

REMARKS: 

DATE JU^-JX a>^. 

FIG.   18.     CHECKER'S  SLIP 

the  design  in  order  to  make  sure  that  there  are  no  in- 
terferences of  any  kind  with  the  various  parts  of  the 

machine  when  in  operation. 
An  example  of  one  of  these  sheets  is  shown  in  Fig.  15, 

this  being  a  Warner  &  Swasey  No.  2A  turret-lathe. 
It  will  be  seen  that  ail  important  data  in  regard  to  the 
maximum  and  minimum  movements  of  the  machine 
and  other  points  which  involve  the  matter  of  clearances 
are  specified  on  the  sheets.  There  is  also  another  sheet 
(not  shown)  which  gives  dimensions  of  all  standard 
tools,  so  that  adaptations  of  these  can  be  made  when 
necessary.  The  sheets  mentioned  are  standard  size 
drawings,  which  are  in  loose-leaf  form  and  carefully 
filed  so  that  they  can  be  referred  to  at  any  time. 

The  System  Used  in  Planning  Work 

Very  few  manufacturing  organizations  would  at- 
tempt to  put  through  any  work  in  the  factory  without 

knowing  pretty  well  how  they  were  going  to  do  it.  It 
is  fully  as  important  in  an  engineering  organization 
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to  carry  out  the  various  steps  logicall.v  in  order  to  gain 

iTiaximum  efficiency.  Let  us  assume  that  the  work  which 

is  to  be  done  is  in  the  nature  of  a  tooling  proposition. 

Let  us  take  up  the  steps  through  which  such  a  proposi- 
tion is  carried  to  a  successful  conclusion,  using  as  a 

basis  illustrations  of  the  machine-gun  tripod,  model 

1918.  A  number  of  tools  and  gages  used  in  the  produc- 

tion of  this  mechanism  will  be  shown  in  this  series,  and 

comments  made  when  needful. 

The  first  logical  step  in  the  development  of  a  tooling 

TABLE  I— OrERATION  SHEET 

Oper. 
No. 

2 
3 
4 

Description     of     Operation     and 
Method  of  Holding  Work 

Inspect  casting 
Grind  off  gates 
Sand  blast  , 
Hold   by   outside   of  segment   end 

in  special  2-jaw  chuck 

A:  Rough  turn  0.  diameter 
Rough  turn  2. 040  diameter 
Rough  turn  0.91 5  diameter 
Spot  drill  end 
Rough  bore  and  face  4.2 1 0 
Rough  face  both  sides  of  flange 
Rough  straddle  shoulders  0.580 

B:  Finish  turn  2.009  diameter 
Finish  turn  0.885  diameter 
Finish  bore  and  face  4.240 
Rough  face  end  0.885  diameter 
Finish  face  both  sides  flange 
Finish  straddle  0. 560  shoulders 

C:  Size  1.999  diameter 
Size  0.8745  diameter 
Size  4.250  diameter 
Finish  face  end  of  0.875 

diameter 
Form  worm  gear  blank 

D:  Drill  hole  for  J  in.  tap 

E:  Tap  J- 13th  hole 

Type  of Machine 

No.  2A 
W.  AS. 
Turret 
Lathe 

5      Straddle  mill  segment  end No.  4 Cincinnati 
Milling  Mch. 

Tools,    Gages   and 
Fixtures 

Special  chuck 
Multiple  turn,  head 
Bracket  on  Headstocfc 
Gage  for  setting  tool 

Spotting  drill 

Special  C.  S.  tool  block 

Multiple  turn  head 
Setting  gage  for  tool 
Face  mill  for  end 
Spec.  C.  S.  tool  block  and  tools 

Mult,  turn  head 
Setting  gage  for  tool Face  mill  for  end 
Form  tool 

Drill  holder 

Tap  drill 
Tap  holder i- 1 3  thread  tap 

Gages 
0.560  snap  gage 

Templet  for  gear  form 
5.1726  throat  diameter 
Recess  depth 
4. 250  diameter 
1.999  diameter  snap 
Bottom  of  recess  to  end 0.8745  snap 
Milling  fixture 
Straddle  mills 

Tool  S.  E.  Co. 
No.   Order  No. 

6A-I       528-A 

6A-I02  528-B 
6A-I02  528-F 
6A-102  528-D 
6A-I02  528-C 

6A-103  528-E 

6A-102  528-G 
6A-102  528-H 
6A-002  528-1 
6A-103  528-E 

6A-102  528-J 
6A-102  528-K 
6A-102  528-1 
6A-003  528-E 

6A-104  528-L 
6A-I04  528-M 

Std. Std. 

Stationary  drill  jig  Drill 
D>rill  and  ream  |  bole  using  H  drill     Press 

and  I  reamer 

Gages 
Gage  for  relation  of  side  to 

centerline Drill  jig 

Magic  chuck 

H  drill {  reamer 

7       Mill  ratchet  teeth  on  segment  end     Plain 

8  Drill  0.246  hole 

9  Drill  0. 128  diameter  hole 

10  Stamp  figures  and  graduations 
1 1  Hob  the  worm  gear 
12  Test  worm  gear 
1 3  Inspect 

}  plug 

Mur 

Gages 

illing  fixture  (Index) 
Milling  Mach.  Formed  milling  cutter 

Arbor 
Gages 

1 1  radius  over  top  of  teeth 
Sensitive         Drill  jig 
Drill  0.246  (</)  drills 

Sens,  drill       Drill  jig 
0.128  (No.  30)  drills 

Punch  press    Punches,  dies  and  holders 
Hobbing  fixture 
Testing  fixture 

proposition  is  an  open  conference  of  the  engineers  on 
the  various  parts  of  the  mechanism  which  are  to  be 
tooled.  At  this  conference  the  parts  are  taken  up 
separately  and  considered  with  a  view  to  the  best 
method  of  handling  the  various  machining  propositions. 
Working  points  are  suggested,  and  a  general  attempt 
is  made  to  see  what  parts  are  of  the  greatest  impor- 

tance and  how  the  operations  can  be  carried  through  to 
the  best  advantage  in  order  to  secure  the  desired  pro- 

duction within  the  required  limits  of  accuracy.  It  is 
highly  desirable  that  the  rough  castings  or  forgings  of 
the  parts  should  be  on  hand  at  this  conference  and  it 
is  a  great  advantage  to  the  tool  engineer  to  be  able 
to  look  the  parts  over  when  planning  the  operations. 
The  object  of  the  conference  is  to  concentrate  a  num- 

ber of  trained  mechanical  minds  on  a  single  proposition 

and  thus  take  advantage  of  their  specialized  experience. 
Discussions  arise  as  to  locating  points,  working  points, 
and  the  suitability  of  various  machines  for  a  given 
piece  of  work,  and  it  is  possible  through  a  conference 
of  this  kind  to  analyze  the  proposition  thoroughly  and 
obtain  highly  satisfactory  results. 

At  the  conference,  it  is  customary  to  rough  out  a 
method  of  handling  for  a  given  part,  and  the  tool  and 
production  engineers  make  notes  for  their  future 
guidance.  These  notes  of  the  methods  of  handling  are 

subject  to  revision  when  the  work  is 
gone  over  in  detail  by  the  engineers  in 
laying  out  the  operation  sheets.  As  a 
matter  of  fact,  however,  unless  the 
proposition  is  a  very  complicated  one, 
the  sec[uence  of  operations  is  generally 
not  changed  greatly.  The  memoranda 
taken  at  the  conference  give  very  good 
data  for  a  starting  point,  so  that 
sketches  can  be  rapidly  made  to  put 
into  the  drafting  room  in  a  short  time 
after  the  work  has  been  taken  over. 

In  laying  out  the  operation  sheets 
the  tool  and  production  engineers  work 
hand  in  hand,  using  the  data  obtained 
from  the  conference  and  afterward 
gone  over  carefully  to  determine 
whether  there  are  any  weak  points  in 
the  methods  or  not.  Referring  to 
Table  I,  a  completed  operation  sheet 
is  shown  on  the  pintle  for  the  machine- 
gun  tripod,  model  1918.  It  will  be 
noted  that  all  tools  and  gages  needecl 
on  the  work  are  carefully  itemized  ant} 
given  a  tool  number.  The  work  which 
is  to  be  done  and  the  working  points 
are  carefully  specified.  The  various 
dimensions  to  which  parts  are  to  be 
finished  are  also  specified.  There  are 
no  generalities  used;  everything  is 
definite  and  to  the  point.  It  is  by  no 

means  necessary  for  the  chief  drafts- 
man to  have  a  copy  of  the  operation 

sheets  in  detail  before  he  proceeds  to 
hand  out  the  work  to  his  tool  de- 

signers, but  he  is  frequently  called  in 
to  a  conference  with  the  tool  and  pro- 

duction engineers  so  that  he  under- 
stands thoroughly  what  the  sequence 

operations  is.     In  this  way  he  keeps 
  in  touch  with  the  entire  proposition 

as  it  progresses. 
While  the  production  engineer  is  laying  out  the  opera- 

tion sheets  the  tool  engineer  makes  sketches  on  section 
paper  in  approximate  proportion  for  the  various  tools 
and  gages  to  used  in  the  work.  Fig.  17,  and  at  the  same 
time  he  writes  a  card.  Fig.  16,  which  gives  the  drafts- 

man the  name  of  the  tool  and  where  it  is  used. 
It  will  be  noted  that  the  sketches  of  the  tools  are 
rather  rough  as  they  are  made  somewhat  rapidly,  but 
the  locating  points  and  general  methods  of  clamping 
are  carefully  worked  out  so  that  when  the  tool  designer 
gets  the  information,  the  entire  matter  is  very  clear  to 
him.  The  instruction  card  to  the  draftsman  is  so  ar- 

ranged that  a  record  of  the  time  spent  on  the  drawing 
can  be  kept  on  it  and  filed  away  for  reference.  It  will 
be  seen  that  a  system  of  this  kind  leaves  nothing  to 
chance  and  gives  the  chief  draftsman  an  opportunity 

6A-2 

6A-2 

6A-3 
Std. 
Std. 
Std. 

6A-7 6A-7 

6A-4 
Std. 

Std. 
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May  29,  1919 Let's  Go — Buy  Equipment  Now 1035 

to  select  the  best  man  for  the  various  jobs  and  to  plan 
in  advance  just  how  he  can  put  the  work  through  to 
the  best  advantage. 

The  system  by  which  the  jigs,  fixtures,  and  gages  are 
designed  and  detailed  is  as  follows:  The  chief  drafts- 

man hands  over  the  sketch  and  instruction  card  to  one 
of  his  tool  designers  who  has  under  him  three  or  more 
detailers.  The  tool  designer  works  out  his  design  on 
brown  paper,  not  being  very  particular  as  to  accurate 
dimensions,  but  getting  the  idea  worked  up.  When  the 
idea  has  reached  a  stage  so  that  it  can  be  criticized 
the  chief  draftsman  makes  any  suggestons  that  he  may 
find  advisable,  and  after  these  suggestions  have  been 
embodied  in  the  design,  the  rough  layout  is  handed  over 

specifies  certain  things  which  are  to  be  checked  on  all 
drawings  and  leaves  a  space  for  other  corrections  and 
remarks.  These  sheets  are  made  so  that  they  can  be 
filed  in  a  loose-leaf  book  and  safely  kept  for  future 
reference  in  the  event  of  any  controversy  in  regard  to 
changes  in  design  or  corrections.  Sometimes  there  are 
several  of  these  slips  on  a  single  drawing,  and  it  will 
be  noted  that  the  corrections  are  given  a  number  so 
that  quick  reference  may  be  made  to  each  one  by  the 
draftsman  who  makes  the  corrections.  A  system  of 
this  kind  in  checking  eliminates  the  possibility  of  an 
omission  on  the  part  of  the  checker  and  provides  a 
permanent  record  of  the  thoroughness  with  which  the 
drawing  has  been  checked.    After  the  corrections  have 
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FIG.    19.      TOOL    LAYOUT    FOR    TURRET-LATHE    WORK 

to  one  of  the  detailers  who  works  up  the  design  care- 
fully on  tracing  paper.  When  this  is  completed  the  de- 

tailer  draws  up  the  various  details  so  that  the  work  can 
be  placed  in  the  shop. 

If  the  work  is  being  done  subject  to  approval  by  the 
chief  engineer  of  the  concern  for  whom  the  work  is 
being  done,  it  is  the  custom  to  submit  a  rough  design  to 
him  for  approval  before  handing  it  over  to  the  de- 

tailers. This  process  is  of  course  unnecessary  when  the 
responsibility  is  entirely  assumed  by  an  engineering 
concern. 

After  the  tools  have  been  designed  and  detailed,  they 
are  ready  for  the  checking  and  are  set  aside  for  this 

purpose,  subject  to  the  checker's  requirements.  In  check- 
ing over  the  drawings  it  is  advisable  to  use  a  checker's 

slip  as  shown  in  Fig.  18.    It  will  be  noted  that  this  slip 

been  made,  the  drawings  are  blueprinted  and  are  ready 
to  send  to  the  pattern  shop  and  toolroom. 

It  is  very  desirable  in  any  work  of  an  important  na- 
ture to  lay  out  the  various  operations  to  scale  in  order 

to  show  the  tooling  set-up,  so  that  the  workman  in  the 
factory  can  understand  exactly  how  the  various  tools 
are  to  be  used.  An  example  of  a  turret-lathe  layout  for 
the  pintle  of  the  machine-gun  tripod  is  shown  in  Fig. 
19,  and  it  will  be  noted  that  all  of  the  tools  are  shown 
in  position  and  that  the  various  operations  on  the  work 
are  illustrated  diagrammatically.  The  actual  job  is  shown 
in  Fig.  20.  In  addition  to  this  data  a  complete  record 
of  the  tools  themselves  with  the  tool  numbers  is  given 
at  the  bottom  of  the  sheet.  When  a  system  like  this  is 
used,  it  is  a  simple  matter  for  the  workmen  to  grasp 
the  method  of  handling  on  a  given  piece  of  work  and 
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set  up  his  tooling  equipment  without  making  use  of 

the  "cut  and  try"  methods. 

A  reproduction  of  the  first  sheet  of  workmen's  in- struction cards  is  shown  in  Fig.  21  for  the  tool  layout 

which  has  been  mentioned.  A  reference  to  this  figure 

will  disclose  at  the  upper  left-hand  corner  a  partial 

drawing  of  the  work,  giving  only  the  dimensions  to 

which  the  piece  is  machined  in  the  operation  specified. 

A  general  description  of  the  operation  is  given  at  the 

right  and  the  remainder  of  the  card  specifies  in  detail 

just  how  the  operation  is  to  be  performed,  the  tools 

required,  and  the  tool  numbers.  The 

cutting  speed  in  feet  per  minute  to- 
gether with  the  revolutions  per 

minute  and  the  feed  are  also  speci- 
fied. 

It  is  possible  for  a  workman  to 
take  this  card  to  the  tool  crib  when 
starting  in  on  a  given  piece  of  work, 
determine  from  it  just  what  tools  he 
needs  and  then  place  them  in  position 
on  the  machine  by  referring  to  the 
tool  layout.  He  can  then  go  ahead 
with  his  production,  being  governed 
as  regards  his  cutting  speed  by  the 
instructions  on  his  card.  If,  after 
this,  production  does  not  reach  the 
amount  desired,  or  if  he  finds  that 
he  cannot  run  at  the  specified  speeds, 
he  must  consult  with  his  foreman 

who  will  take  it  up  with  the  produc- 
tion engineer  and  see  where  the 

trouble  lies.  It  is  entirely  possible, 
however,  to  specify  this  work  so 
carefully  that  changes  are  seldom 

found  necessar>'  in  either  the  set-up 
or  in  the  time  specified  for  the  work. 
There  are,  of  course,  cases  when  the 
castings  are  particularly  hard  and 
the  cutting  speeds  called  for  cannot 
be  used,  but  in  the  majority  of  cases 
this  matter  can  be  remedied  by  more 
careful  attention  on  the  part  of  the 
foundry  man. 

In  building  the  jigs,  fixtures,  and 
other  tools  used,  the  most  careful 
supervision  must  be  exercised  in 
order  that   no  mistakes   can  occur 

which  will  tend  to  make  the  work  inaccurate.  Proper 
toolmaking  methods  together  with  good  supervision,  and 
machine  tools  of  up-to-date  character  operated  by  work- 

men of  ability,  insure  that  the  tools  will  be  in  accord 
with  the  drawings  and  leave  little  chance  for  argument 
on  the  part  of  the  inspector  after  they  are  finished. 

Factory  Cooperation  Necessary 

Cooperation  with  the  factory  for  whom  the  tools  are 
made  by  assisting  to  start  production  after  the  tools 
have  been  designed  and  built,  and  the  following  up  of 
the  design  and  building  of  tools  with  their  proper  in- 

stallation, are  valuable  factors  in  the  services  rendered. 
The  ne.xt  article  of  the  series  takes  up  the  design  of 

tools  in  detail. 

Rate  of  Depreciation  of  OfHce 

Equipment By  Robert  L.  Avery 

In   computing   the    depreciation    on   "furniture   and 
fixtures" ;  that  is,  on  office  equipment  such  as  furniture, 
filing  cases,  typewriters  and  the  like,  it  is  customary 
to  assume  that  it  depreciates  at  the  rate  of  10  to  20 

per  cent,  per  year.     In  the  Milwaukee  three-cent  case, 
one  of  the  experts  retained  assumed  a  depreciation  rate 
of  12*  per  cent,  on  furniture  and  fixtures,  while  three 
others  assumed  a  rate  of  20  per  cent.     Probably  a  15 
per  cent,  rate  would  be  a  fair  average  value  for  usual 
conditions. 

WORKMAN'S    INSTRUCTION  CARD 
NAliE  OF  FIRM     Releoo  Elower  &  Furnace  Co. 
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Oper  Ho.  4 Nase  Pintio 

Part  Ho.  T-ie-e* 

Hach.  #2A  1  4  S  Turret  Lathe 
GENERAL  DESCRIrTJOK  of  CFffiATIOB 

Finlah  turn,  form  and  face  worm 
gear  blank;   flnleh   bore  and  faoe 
receee;   finish  turn  and  face  .6745 
diaa.   finish  turn  1.909  diun.  drill 
and  tap  l/?-15  hole. 

Description  of  Operation 

and  Setting  up  Instructionfi 

Place  work  in  chuck. 

Hold  by  outside  of 
se^ent  end   (with  open 
side  toward  movable 

jaw)   in  Bpeclal  2  jaw 
chuck . 

Set  various  tools  to 
dimensione  specified. 

Lock  carriage  in  poal- 
tion.  Set  working  stops 
and  feed  knockoffs. 

Bring  up  turret  and 
throw  in  feed  specified 

Turn  O.D.   to  5-5/16 

Turn  2.040  dian. 
"         .915  diam. 
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to  4.210  dian.    ,240 
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By  CHESLA  C.  SHERLOCK 

Perhaps  the  knottiest  problem  in  arriving  at  a 
fair  compensation  for  injury  to  a  workman  is 
in  determining  what  should  constitute  the  aver- 

age annual  earnings  for  the  year  preceding  the 
accident.  The  man  may  have  tvorked  only  a  part 
of  a  year  with  his  present  employer  or  he  may 
have  lost  considerable  time  from  unavoidable 
causes.  Should  he  receive  the  same  amount  as 

one  who  has  faithfully  put  in  full  time  or  shcndd 
he  be  classed  with  the  man  who  is  a  part-time 
worker  from  choice  ?  Then  too  ivhat  is  to  be  done 
in  the  case  of  a  ivorkman  in  a  seasonal  occupor 
tion  such  as  canning? 

PROBABLY  there  is  no  subject  under  the  work- 

men's compensation  acts  which  is  so  fruitful  of 
dispute  between  employers  and  workmen  as  the 

<:omputation  of  earnings.  The  compensation  acts  at- 
tempt to  reimburse  an  injured  workman  for  his  loss  of 

earning  power  or  efficiency  by  the  payment  of  weekly 
compensation  based  on  an  average  percentage  of  his 
annual  earnings  for  the  year  next  preceding  the  date 
of  injury.  The  percentage  of  compensation  payable 
varies  in  the  respective  jurisdictions  where  the  system 
is  in  force,  running  all  the  way. from  50  to  75  per  cent, 

of  the  workman's  earnings. 
The  difficulty  is  in  reaching  the  amount  of  the  work- 

man's "average  annual  earnings"  for  the  year  next  pre- 
ceding the  date  of  injury.  If  a  workman  has  been  em- 
ployed only  a  short  time  or  has  been  employed  for  a 

full  year,  but  has  been  absent  from  work  for  a  long 
period  during  that  year,  he  objects  most  strenuously 
to  the  annual  basis  of  computation  and  contends  for  a 
weekly  basis. 

As  an  illustration  of  the  difficulty  let  us  suppose  that 
John  Smith  has  been  employed  for  more  than  one  year 
in  a  factory  at  a  weekly  wage  of  $18  but  has  not  been 
regular  in  his  work,  laying  off  from  time  to  time  for 
various  causes.  On  receiving  a  compensable  injury 
he  contends  that  since  the  law  in  his  state  allows  him 
50  per  cent,  of  his  average  weekly  wages  he  is  entitled 
to  $9  compensation.  The  employer  does  not  agree  as 
that  has  not  been  the  average  weekly  wage  of  Smith 

for  the  "year  next  preceding  the  date  of  the  injury." 
The  employer  produces  his  books  and  shows  Smith  that 
he  has  worked  only  250  days  of  the  year  preceding  the 
date  of  the  injury. 

Smith  was  a  six-day  worker  and  earned  $3  a  day, 
which  multiplied  by  250,  the  number  of  working  days 
he  had  been  on  duty,  and  divided  by  52,  the  number  of 
weeks  in  the  year,  shows  his  average  weekly  earnings 
for  the  year  preceding  the  date  of  injury  to  have  been 

slightly  less  than  $14.50.  The  employer  offers  compen- 
sation of  $7.25,  which  Smith  refuses. 

This  is  a  typical  problem  arising  in  the  computation 
of  compensation  and  is  doubtless  experienced  by  employ- 

ers in  nearly  every  line  of  industrial  activity.  There  is 
merit  on  both  sides,  but  the  matter  cannot  be  definitely 

settled  until  the  courts  have  acted  on  the  matter  and 
laid  down  rules  of  interpretation  which  are  fairly  well 
understood. 

Employers  as  a  rule  consider  the  expression  of  the 

statutes  upon  the  subject  of  computation,  "the  average 
annual  earnings,"  to  mean  the  actual  earnings  of  the 
workman  for  the  year  prior  to  his  injury.  They  advance 
the  theory  that  there  is  no  better  way  of  compensating 
a  man  for  what  he  has  lost  than  by  taking  his  actual 
yearly  earnings  and  dividing  his  loss  with  him  on  the 
percentage  named  by  the  statute. 

This  probably  sounds  fair  to  all.  Why  should  a  work- 
er, who  while  physically  possessed  of  the  means  of  earn- 
ing a  living  has  earned  at  the  rate  of  only  $14.50  a  week 

for  the  year  preceding  the  date  of  injury,  be  compen- 
sated as  if  he  had  been  fruitful  and  diligent  and  had 

earned  $18  a  week?  If  he  was  a  faithful,  hard-working 
fellow  this  theory  would  compensate  him  the  more  for 
his  industry,  while  if  he  was  lazy  or  indifferent  and  could 
lay  off  from  time  to  time  and  still  collect  as  much  com- 

pensation as  the  diligent  workman  it  would  tend  to  de- 
moralize industry  and  place  an  unequal  burden  on  the 

employer  and  on  the  faithful  workman. 

This  is  doubtless  a  true  conception  of  the  basic  prin- 
ciples of  the  compensation  system,  and  it  would  obtain 

more  universally  if  all  workmen  could  be  considered 
justly  as  belonging  to  the  same  class.  But  the  theory 
fails  in  the  estimation  of  the  courts  because  it  does  not 

present  a  solution  applicable  to  all  workmen  alike. 

An  Illustration 

Let  me  illustrate.  Suppose  that  John  Smith,  instead 

of  working  a  full  year  for  his  employer  prior  to  the  in- 
jury, had  worked  for  the  said  employer  only  two  weeks 

before  he  received  the  accident  which  destroyed  his 
earning  power  or  impaired  his  efficiency.  On  what  basis 
under  this  system  would  the  employer  compute  the  com- 

pensation due? 
In  this  case  Smith  has  no  annual  earnings  that  can 

be  ascertained.  The  employer  does  not  know  whether 
he  is  a  steady  fellow  or  not.  He  might  be  faithful  and 
at  the  end  of  the  year  show  a  steady  income  of  $18  a 
week  or  he  might  find  one  excuse  or  another  to  lay  off 
and  decrease  his  yearly  earnings  because  he  preferred 
to  rest  rather  than  work  steadily.  It  is  obvious  that  the 
theory  of  computation  advanced  above  would  fail  to 
take  care  of  all  workmen  who  had  worked  for  their  em- 

ployers for  less  than  a  full  year  preceding  the  date  of 
injury. 

And  another  situation  arises  which  demonstrates  the 

injustice  of  the  theory  mentioned.  A  workman  might 

be  absent  from  work  so  as  to  materially  reduce  his  av- 
erage yearly  income  through  reasons  which  in  no  way 

refiect  on  his  ability  and  faithfulness  as  a  worker.  He 
might  have  had  sickness  in  the  family;  he  might  have 
been  ill  himself  or  have  been  kept  from  his  work  by 
other  legitimate  causes.  But  under  this  theory  he  would 

be  classed  with  the  lazy,  shiftless,  floater  type  of  work- 
man. The  latter  class  might  actually  have  no  greater 

earning  power  than  was  reflected  in  their  wages  for  the 
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year  preceding  the  injury,  while  the  first  type  of  work-
 

man might  have  all  the  actual  earning  power  of  a  work- 
man who  had  remained  at  his  bench  every  working  day 

of  the  year  had  unforeseen  events  not  intervened. 

In  instances  where  the  workman  has  been  employed 

for  less  than  a  full  year  at  the  time  of  his  injury  it  is 

naturally  necessary  to  ascertain  his  "average  annual 
earnings"  by  taking  the  daily  wage  and  multiplying  it 

by  the  average  number  of  working  days  in  that  partic- 
ular employment.  Very  often  the  statutes  specify  this 

method,  fixing  the  average  number  of  working  days 

for  all  average  employments  and  making  provision  for 

a  special  number  being  used  in  case  the  occupation  af- 
fords only  seasonal  or  limited  employment  throughout 

the  year. 

The  average  number  of  working  days  in  one  year  in 

the  average  employment  is  generally  placed  at  300  days. 

If  the  statute  allows  compensation  at  the  rate  of  one- 
half  of  the  average  weekly  wages  the  compensation  due 
such  a  workman  is  ascertained  by  multiplying  the  daily 
wage  by  300  and  dividing  the  result  by  104,  or  by  52 
and  again  by  2. 

While  this  method  may  be  criticised  by  some,  it  is 
the  only  method  which  can  be  adopted  to  cover  all  cases. 
It  is  just  to  the  man  who  has  worked  for  a  full  year  be- 

cause it  is  seldom  that  a  workman,  however  diligent  and 
steady  he  may  be,  works  over  300  days  in  one  year.  If 
the  workman  is  only  a  five-day  worker  it  may  appear 
to  work  a  hardship  on  him,  but  it  is  generally  the  case 
that  five-day  workers  receive  a  slightly  higher  daily 
wage  than  six-day  workers  in  the  same  employment,  so 
that  the  higher  daily  wage  will  serve  to  take  care  of 

them.  It  does  work  a  hardship  on  the  seven-day  work- 
ers, but  provision  is  generally  made  to  take  them  out- 
side the  operation  of  the  300-day  rule. 

The  Iowa  Supreme  Court  Decision 

It  has  fallen  to  the  lot  of  the  Iowa  Supreme  Court 
to  decide  a  case  which  is  generally  considered  the  lead- 

ing case  on  the  subject  of  computation.  The  state  of 
facts  center  around  a  miner,  and  while  mining  is  slightly 
foreign  to  the  machinery  trade  the  case  is  valuable  to 
all  employers  because  of  the  decision  reached. 

Said  the  court:  "During  a  year  beginning  in  June, 
1914,  and  ending  in  June,  1915,  the  appellant  worked 
224  days  and  his  gross  earnings  were  $970.66.  The 
tribunals  below  awarded  him  a  weekly  compensation  of 
$8.48.  This  was  arrived  at  by  deducting  from  the  said 
gross  earnings  an  expenditure  for  powder  and  another 
for  blacksmithing,  and  dividing  the  amount  of  earnings 
remaining  after  such  deductions  by  52.  The  appellant 
contends,  first,  that  these  deductions  should  not  have 
been  made;  second,  that  the  average  daily  earnings  on 
the  basis  of  having  earned  $970.66  in  224  days  should 
have  been  multiplied  by  300,  the  sum  thus  found  divided 
by  52.  The  method  of  computation  approved  below  re- 

sulted in  said  weekly  award  of  $8.48.  The  method  con- 
tended for  by  appellant  would  yield  $12.50." 

After  examining  the  state  statute  at  some  length  the 
court  continued :  "  .  .  .It  appears  clearly,  without aid  from  reasoning  or  case  law,  that  the  applicant  was 
entitled  by  statute  to  receive  50  per  cent,  of  the  average 
weekly  wages  received  at  the  time  of  the  injury;  that 
in  computing  he  should  be  dealt  with  as  one  having  an- 

nual earnings,  and  that  his  award  should  be  fixed  by 

taking  300  times  his  daily  earnings  in  the  year  pre- 

ceding and  dividing  the  sum  so  arrived  at  by  104." 
This  decision  was  much  criticised  at  the  time  it  was 

rendered  because  the  court  decided  for  something  which 
was  not  contended  for  by  either  party,  but  the  decision 
was  well  taken  because  it  declared  for  a  position  which 
has  been  taken  by  most  of  the  courts  of  other  states  who 

have  examined  the  subject  of  computation  of  compen- 
sation. 

Decisions  in  Other  States 

In  a  California  case  the  commission  took  the  dece- 

dent's daily  wage  of  $2.75  and  multiplied  it  by  300, 
finding  his  average  annual  earnings  to  be  $825.  It  was 
contended  that  as  the  decedent  had  not  been  employed 
to  exceed  225  days  at  $2.75  his  average  annual  earnings 

would  be  $618.25.  Said  the  court:  "In  such  case  the 
commission  is  authorized  to  make  an  award  based  upon 
a  computation  whereby  the  actual  daily  wages  shown 
by  the  evidence  to  have  been  paid  the  deceased  as  an 
employee  in  the  class  to  which  he  belonged  was  multi- 

plied by  300,  or  approximately,  if  not  actually,  the  num- 

ber of  working  days  in  a  year." 
In  a  Massachusetts  case  a  deceased  workman  had  been 

employed  about  two  months  at  a  weekly  wage  of  $12. 
The  court  found  that  the  average  weekly  wages  of  the 
deceased  employee  were  $12.  The  Massachusetts  act 

defines  "average  weekly  wages"  to  "mean  the  earnings 
of  the  injured  employee  during  the  period  of  12  calendar 
months  immediately  preceding  the  date  of  injury,  di- 

vided by  52."  The  court  disapproved  of  this  definition 
for  uncertainty. 

The  day  rule  is  recognized  and  is  in  force  in  Illinois. 

In  a  Michigan  case  the  court  said:  "We  are  of  the 
opinion  that  the  legislature  had  in  mind  that  in  every 
employment  the  employees  work  more  or  less  Irregularly, 
and  that  the  annual  earnings  of  any  employee  shall  be 
determined  by  taking  300  times  the  average  daily  wage 

or  salary  which  the  employee  has  earned  in  such  em- 
ployment during  the  days  so  employed.  This  was  un- 
doubtedly the  best  method  that  could  be  provided  for 

compensating  a  person;  for  if  the  employee  does  not 
work  often  enough  to  satisfy  his  employer  the  employer 
has  the  option  to  discharge  him.  We  see  no  error  in  the 

method  adopted  by  the  board  in  measuring  the  com- 

pensation." 
Seasonal  Occupations 

Of  course  there  are  plausible  points  of  criticism  in 
this  300-day  rule.  The  greatest  criticism  comes  from 
employers  who  are  engaged  in  operating  their  plants 
only  for  two  or  three  months  of  the  year,  or  in  what 
is  often  termed  seasonal  employment. 

Certain  factories  fall  into  this  class  and  they  can  do 
business,  due  to  the  nature  of  the  business  itself,  only 
for  a  portion  of  the  time  or  at  certain  seasons.  I  might 

mention  several  of  these  "seasonal"  occupations,  but 
perhaps  the  best  illustration  that  could  be  given  is  the 

canning  industry.  Canning  factories,  according  to  sta- 
tistics, do  not  operate  on  the  average  more  than  90 

days  in  the  year,  and  the  great  majority  of  them  con- 
fine their  activities  to  60  days. 

Should  workmen  in  these  occupations,  in  case  of  in- 
jury, be  compensated  according  to  the  rate  of  having 

worked  300  days  in  the  year?     This  would  manifestly 
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be  unfair  to  the  employer,  for  he  would  oftentimes  be 
called  upon  to  pay  as  much  in  compensation  under  such  a 
plan  as  he  would  ordinarily  pay  in  wages. 

The  300-day  rule  does  not  generally  apply  to  this  class 
of  workmen,  although  it  does  by  inference  and  direct 
decision  in  a  few  states.  Many  of  the  courts  have  said 
that  a  man  working  at  a  seasonal  occupation  shall  be 
compensated  upon  the  basis  of  the  average  weekly  wages 
for  the  period  actually  employed,  or  that  his  average 
daily  wages  should  be  multiplied  by  the  average  num- 

ber of  working  days  in  his  employment  and  the  result 

■divided  by  52  in  order  to  find  his  average  weekly  wages 
throughout  the  year. 

The  matter  is  handled  by  many  of  the  acts  themselves 
in  which  it  is  provided  that  if  a  man  works  less  than 

300  days  in  the  year,  but  not  less  than  200  days,  that 
his  working  days  shall  be  deemed  to  have  been  300;  that 
if  he  works  less  than  200  days  that  his  working  days 
shall  be  deemed  to  be  200  unless  recognized  to  be  less 
and  the  yearly  earnings  based  on  that  figure  although 
he  does  not  in  fact  work  that  many  days  during  each 

year. It  is  a  proposition  which  calls  for  a  great  deal  of 
thought  and  consideration  on  the  part  of  all  concerned. 
The  courts  have,  I  think,  struck  a  medium  between  two 
extremes  which  is  as  fair  as  any  system  that  could  be 
devised.  The  300-day  rule  is  the  rule  applying  to  90 
per  cent,  of  the  cases,  and  most  computation  should 
be  based  on  it  unless  there  is  an  express  provision  of 
the  statute  or  of  the  courts  to  the  contrary. 

Good  and  Bad  Features  of  System 
By  J.  B.  GRAY 

It  is  of  course  self-evident  that  no  one  system 
can  fit  all  conditions.  In  a  good  workable  system 
every  feature  is  interdependent  upon  every  other 
feature,  so  that  in  modifying  or  rebuilding  a  sys- 

tem that  has  been  found  acceptable  in  one  shop 
to  fit  another,  especial  care  must  be  taken  that 
the  changed  portions  do  not  nullify  or  antagonize 
the  original  intent. 

THE  Taylor  system  has  been  widely  criticised,  but 
from  the  viewpoint  of  the  shop  it  has  many  re- 

deeming features.  Many  shops  have  adopted  it, 
and  while  some  have  later  discarded  it,  others  have 
retained  it.  Because  of  these  conditions  it  might  be 
well  to  adopt  a  critical  and  speculative  attitude  toward 
systems  in  general  until  we  get  the  opinions  of  the 
firms  that  continue  to  use  them. 

So  far  as  my  observations  go,  the  principal  objection 

in  the  shop  seems  to  be  over-systematization — a  com- 
plex and  intensive  employment  of  symbols  that  the 

man  in  the  shop  cannot  grasp.  The  fact  that  many 
large  plants  continue  to  use  the  Taylor  system,  and 
many  others  employ  a  modified  form  of  this  system, 
would  indicate  that  it  has  many  points  of  merit. 
Many  plants — some  of  them  of  international  repu- 

tation— have  endeavored  to  readjust  and  modify  the 
Taylor  system  to  make  it  apply  to  their  particular  shops 
with  a  minimum  of  additional  clerical  work  and  with 

the  least  friction  with  the  shop,  but  in  this  modifica- 
tion they  have  discarded  the  really  valuable  and  con- 

venient features  and  retained  only  that  to  which  the 
shopman  objects;  viz.,  the  extensive  system  of  symboli- 
zation.  Moreover,  as  might  be  expected  when  such  a 
system  is  readjusted  by  others  than  experts,  it  is  quite 
likely  to  become  unwieldy. 

Symbols  can  easily  be  made  intelligible  to  the  shop- 
man and  at  very  slight  expense;  very  much  less  than 

the  cost  of  turning  the  man  loose  and  leaving  him  to 
find  out  for  himself.  A  real  machinist,  whether  he  be 
a  specialist  or  an  all-round  man,  finds  no  comfort  in 

the  "I  should  worry"  idea  until  he  has  fallen  down 
flat  and  hard  in  his  endeavor  to  understand  the  sys- 

tem; even  then,  many  mechanics  will  quit  rather  than 

struggle  along  with  something  that  is  entirely  beyond 
their  comprehension. 

Again,  when  an  attempt  is  made  to  remodel  an  ex- 
tensive system,  there  appears  to  be  a  disposition  on 

the  part  of  the  managers  and  other  high  officials  to 
add  a  little  here  and  there  to  what  was  originally  in- 

tended. Of  course  each  succeeding  manager,  etc.,  must 
add  his  bit — if  only  his  initials — and  as  these  officials 
are  not  in  a  position  to  see  the  matter  from  the^  view- 

point of  the  shop,  these  additions  occur  on  the  clerical 
end  of  the  system.  The  result  is  eventually  a  system 
of  symbols  that  even  the  superintendent  himself  cannot 
understand  without  constantly  referring  to  his  index. 

When  a  system  is  remade  to  suit  the  real  or  fancied 
requirements  of  a  certain  shop  by  some  one  in  the 
management,  there  is  very  apt  to  be  a  tendency  to 
favor  some  departments  with  an  oversupply  of  system 
while  others  are  neglected  to  the  point  of  having 
scarcely  enough.  As  a  result  we  have  an  unbalanced 
condition  that  can  never  be  as  efficient  as  it  should  be. 
For  this  reason  we  of  the  shops  would  prefer  to  see 
the  Taylor  or  some  other  established  system  used  in 
preference  to  any  home-made  substitute,  provided  there 
could  be  a  modification  and  a  clarification  of  the  sym- 

bolical part. 

A  home-rebuilt  system  sometimes  produces  queer  re- 
sults and  some  large  plants  appear  to  be  at  one  and 

the  same  time  over-systematized  and  practically  with- 
out system.  I  have  in  mind  a  large  plant  which  will 

serve  to  show  the  fearful  results  of  taking  a  perfectly 
good  system  and  tinkering  it  up  with  the  evident  idea 
of  transferring  everything  requiring  any  thought  at  all 
to  the  office,  and  attempting  to  make  mere  automatons 
of  the  men. 

A  board  was  ripped  off  the  Taylor  system  here  and 
there,  and  with  this  armful  of  second-hand  lumber  a 
raft  was  constructed  upon  which  the  firm  embarked 
upon  the  troubled  waters  of  business  in  search  of  the 
haven  of  efficiency.  They  soon  discovered,  however, 
that  in  the  Taylor  system  every  feature  is  dependent 
upon  something  else,  but  instead  of  throwing  the  whole 
make-shift  on  the  scrap  heap  and  starting  over  again, 
everybody  concerned  threw  in  a  handful  of  symbols, 
and — perhaps  in  order  to  add  a  touch  of  color  to  life — 

there  appeared  cards  of  more  colors  than  Joseph's  coat 



1040 AMERICAN     MACHINIST Vol.  50,  No.  22 

ever  had.  So  comp'.ete  did  the  system  eventually  be- 
come and  so  evidently  unnecessary  vfas  the  greater 

part  of  its  provisions  that  neither  men  nor  foremen 

were  constrained  to  pay  much  attention  to  the  rules 
and  regulations. 

On  the  part  of  the  men  this  negligence  was  due 

to  the  same  old  over-symbolization  to  which  I  have  re- 
ferred before,  while  the  foremen  found  it  a  physical 

impossibility  to  comply  with  all  the  requirements  and 
have  any  time  left  to  do  anything  else.  The  work 

comes  to  the  departments  in  boxes,  barrels  or  on 

trucks,  accompanied  by  a  white,  a  red,  or  a  green  card. 

A  white  card  means  "full  order"  and  also  gives  the  part 
number,  number  of  pieces,  order  number,  a  description 

of  the  various  operations,  and  the  department  num- 
bers ;  everything  being  written  in  a  more  or  less  legible 

hand.  A  red  card  means  that  the  accompanying  pieces 

form  only  part  of  the  quantity  and  gives  the  same  in- 
formation as  the  white  card  but  in  checking  out  the 

stock  the  white  card  must  also  be  made  out  and  the 

number  of  pieces  actually  sent  through  under  the  red 
card  must  be  deducted  from  the  full  amount  of  the 
order  on  the  white  card.  This  last  card  is  retained 
by  the  stores  department  until  the  order  is  completed, 
when  the  white  card  is  sent  along  with  the  final  section. 

The  Clerical  and  Shop  Viewpoints 

All  this  looks  quite  simple  from  a  clerical  viewpoint, 

doesn't  it?  And  so  it  is;  but  let's  look  at  it  from  the 
shop  viewpoint: 

A  department  may  have  50  or  60  orders  on  hand, 
in  barrels,  boxes,  and  on  trucks,  and  the  first  thing 
that  meets  the  eye  is  a  wilderness  of  cards;  white, 
light  red,  dark  red,  light  brown,  green,  etc.  Before 
any  work  can  be  started  every  one  of  the  white  cards 
must  be  inspected  to  determine  if  it  is  a  new  order  or 
the  final  section  of  some  previous  one.  If  the  former, 
the  work  could  be  started  anywhere,  while  if  the  white 
card  indicates  the  final  section  of  an  earlier  order  it 

might  be  advisable  to  have  it  follow  the  first  part  of 
the  order  on  a  certain  machine. 

Having  straightened  out  our  white  cards  the  next 
step  is  to  count  the  pieces  in  each  lot  and  O.K.  the 
number.  Should  this  count  fail  to  agree  with  the 
number  written  on  the  job  card,  all  work  on  this  order 
must  be  stopped,  the  work  reboxed,  or  rebarreled  and 
returned  to  the  preceding  department  for  correction. 
This  must  be  done  no  matter  what  the  result  may  be  on 
production,  and  no  matter  how  badly  the  work  is  needed. 
"Them's  orders." 

But  suppose  the  amount  is  found  to  be  correct  and 
the  work  is_  started ;  after  a  time  it  becomes  necessary 
to  move  those  parts  that  lathe  No.  1  has  finished  to 
lathe  No.  2  to  begin  the  next  operation.  Before  you 
move  one  of  those  pieces  to  lathe  No.  2,  you  will  kindly 
comply  with  the  following  regulations:  A  red  card 
must  be  made  out  for  lathe  No.  2.  This  card  will  indi- 

cate the  number  of  pieces  transferred  to  No.  2  and 
will  specify  the  part  number,  full  number  of  pieces  in 
the  order,  shop  order  number,  the  operation  to  be  per- 

formed en  lathe  No.  2,  and  the  department  number; 
then,  and  not  until  then,  can  No.  2  go  ahead. 

Now,  having  disposed  of  our  white  cards,  you  may 
think  we  are  ready  to  get  under  way;  but  not  yet. 
Before  all  our  machines  are  tied  up,  those  red  cards 
must  be  inspected  to  ascertain  whether  the  card  signi- 

fies the  first  part  of  an  order  that  is  urgently  needed, 
or  spoiled  work  that  is  to  go  to  ths  reclaiming  depart- 

ment, or  defective  material  for  the  inspection  depart- 
ment, or  if  it  indicates  spoiled  work  that  is  to  be 

moved  to  the  inspection  department  for  final  disposi- 
tion. Having  determined  the  foregoing  points  we  can 

then  get  under  way — but  not  before  then,  inasmuch  as 

the  orders  are,  literally,  "system  first ;  production  next." 
Those  who  think  in  a  hurry  may  conclude  from  the 

foregoing  that  I  include  the  system  and  management 
of  this  shop  in  a  general  condemnation,  but  such  is  far 
from  the  intent  of  this  letter;  we  have  better  and  in- 

finitely more  important  things  to  consider.  When  a 
lathe  is  not  delivering  its  quota  of  production  should 
I  rush  to  my  desk,  write  a  treatise  on  how  to  run  a 

lathe,  send  it  to  the  office  to  have  it  O.K.'d  and  deliver 
it  to  the  lathe  hand  a  few  days  later?  Would  it  not  be 
better  to  deal  directly  with  the  lathe  hand  and  concern 
myself  immediately  with  the  incoming  of  raw  material 
and  delivery  of  the  finished  product  to  the  shipping 
room?  Is  there  no  virtue  in  deducing  the  cause  from 
the  effect  and  going  direct  to  the  lathe  hand,  investigat- 

ing the  difficulty  in  a  frank  way,  and  by  making  his 
problems  mine  induce  him  to  make  my  difficulties  his? 

Confidence  is  and  always  will  be  the  foundation  stone 
of  business;  we  can  do  nothing  at  all  except  we  trust 
and  depend  upon  someone,  and  it  will  injure  me  not 
at  all  to  explain  to  John  why  I  want  that  drill-jig  in  a 
hurry;  if  I  want  James  to  put  through  several  lots  of 
work  in  the  least  possible  time,  I  would  devote  more 
attention  to  his  speeds  and  feeds  rather  than  try  to 
mystify  him  with  a  mass  of  formulae  and  I  could — I 
think — indicate  the  succession  of  work  and  the  order 
of  operations  in  a  way  which  he  could  readily  under- 
stand. 

Mystifying  and  puzzling  men  with  complexities  and 
symbolization  will  tend  to  create  confusion;  elaborate 
systems  are  apt  to  be  the  harbinger  of  chaos. 

Of  course  since  we  must  have  system  we  must  accept 
and  use  its  symbols ;  but  as  in  algebraic  formulae,  the 
value  of  a  character  is  given  so  why  not  expend  a 
little  time  and  a  little  money  in  educating  the  men  of 
the  shop  to  the  value  of  each  symbol  in  the  system,  as 
an  intelligent  business  proposition,  tending  to  draw 
men  and  management  a  step  closer  to  that  condition 
of  mutual  consideration  and  cooperation  that  would 
enable  us  to  meet  competition  secure  in  the  conviction 
that  our  men  are  behind  us,  beside  us  and  all  around 
us,  every  ready  to  lend  a  hand  where  it  will  do  the  most 

good. 
Money  is  not  everything.  I  have  found  that  the  shops 

having  the  smallest  labor  turnover  are  not  at  all  the 
shops  paying  the  highest  wages,  but  rather  the  shops 
that  have  really  and  honestly  tried  to  understand  the 
men  and  succeeded  in  so  doing.  Some  of  these  shops  are 
high-speed  system  shops  too. 

How  Would  You  Prevent  This 
Grinding  Trouble? 

By  a.  E.  Robinson 

In  reply  to  the  guery  of  John  Vernon  on  page  705 
of  the  American  Machinist,  I  would  suggest  that  he 
cut  the  cold-rolled  steel  into  suitable  lengths  and  heat 
them  slowly  to  incandescence  (just  under  the  scaling 
point)  and  let  them  cool  slowly.  Assemble  the  parts 
as  usual,  taking  care  to  avoid  peening  action  when 
riveting  on  the  bracket,  and  grind  the  surface  on  a 

wet  grinding  machine. 
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The  Manufacture  of  Semi-steel  Shells 
By  E.  A.   SUVERKROP 

Associate  Editor  American  Machinist 

EARLY  in  the  world  war  Germany  began  to  use  cast- 
iron  shells  for  war  purposes.  Many  fragments  and 
whole  shells  were  collected  by  the  Allies,  and  if  my 

memory  is  correct  an  article  was  published  in  a  British 
technical  journal  early  in  1916,  giving  a  detailed  account 
of  these  German  cast-iron  shells  together  with  their 
analysis.  In  that  same  year  photographs  were  brought 
to  this  country,  and  published  in  the  American  Ma- 

chinist,   which    showed    some    of    the    manufacturing 

FIG.   1.      SHOCKLESS   JARRING 
MACHINE    ADAPTED    FOR 

MOLDING  SHELLS 

operations  on  German  cast- 
iron  shells.  As  every  one 
knows,  semi-steel  is  pig  iron 
with  a  percentage  of  machinery 
or  structural  steel  scrap.  The 
resultant  metal  to  the  layman 
looks  like  ordinary  cast  iron. 
Practical  foundrymen  differ 
widely  in  their  opinions  of  it. 
Averaging  up  statements  made 
to  me  by  a  number  of  com- 

petent men,  semi-steel,  if  prop- 
erly mixed  and  poured,  has 

greater  tensile  strength  than 
ordinary  cast  iron  but  in 
structure     both     are      so 

similar  that  they  cannot  be  easily  distinguished,  from 
each  other. 

Machine  chips  from  semi-steel  seem  to  be  a  little 

tougher  and  to  have  a  little  more  "curl"  to  them  than 
ordinary  cast-iron  chips.  In  one  large  shop  where 
lathe  castings  are  made  of  cast  iron  with  an  addition 
of  about  20  per  cent,  of  low-carbon  steel,  the  planing 
machines  are  run  at  50  ft.  cutting  speed,  and  the  only 
noticeable  difference  on  the  finished  work  is  that  it  is 

not  so  dark  in  color  as  ordi- 
nary cast  iron.  Tools  used  on 

these  semi-steel  castings  re- 
quire regrinding  about  as 

often  as  they  would  on  cast 

iron.  According  to  "Kent's 
Mechanical  Engineers'  Pocket 
Book,"  "Semi-steel  is  a  trada 
name  given  by  some  founders 
to  castings  made  from  pig 
iron  melted  in  the  cupola  with 
additions  of  from  20  to  30  psr 

cent,  of  steel  scrap.  Ferro- 
manganese  is  also  added 
either  in  the  cupola  or  in  the 
ladle,  The  addition  of  the 
steel  dilutes  the  silicon  of  the 

pig  iron  and  changes  so*ne  of 
the  carbon  from  graphitic  to 
combined  carbon,  but  the  total 
carbon  is  unchanged,  for  any 

FIG.  2.     MOLD  READY 
FOR  JARRING 

FIG. 

3.      MOLD    "STRUCK   OFF" 
(AFTER  JARRING) 
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reduction  made  by  the  steel  is  balanced  by  absorption 

of  carbon  from  the  fuel.  Semi-steel  therefore  is  nothing 

more  than  a  strong  cast  iron,  low  in  silicon  and  contain- 

ing some  manganese,  and  the  name  is  a  misnomer." 
Up  to  the  present  no  data  are  available  as  to  its 

Si  MY  sxsi^m^iM^n :ii  i^:Ej  wi 
duction  it  is  estimated  that  two  or  at  most  three  men 
with  one  of  these  machines  can  put  up  175  flasks  of 
four  molds  each  a  day. 

Fig.  1  shows  two  views  of  the  machine.    At  yl  is  a 
standard  shockless  jarring  machine.    At  B  on  each  side 

^.-K  of    it    are    the    pattern-stripping 
cylinders  the  piston  rods  of  which 
raise  the  flask  after  it  has  been 
rammed  and  strip  the  molds  from 
the  four  patterns.  The  operations 
necessary  for  molding  four  shells 
are  illustrated  in  Figs.  2  to  9. 

Referring  to  Fig.  2,  the  four  pat- 
terns A,  only  two  of  which  are 

shown,  are  secured  with  capscrews 
to  the  pattern  plate  B,  which  is 
firmly  bolted  to  the  jarring  ma- 

chine table  C.  On  top  of  the  pat- 
tern plate  is  the  stripping  plate  D 

which  embraces  the  patterns  A. 
At  each  corner  of  the  stripping 

plate  and  on  the  under  side  of  it  is 
a  conical  depression  E  to  center 
the  conical  ends  F  of  the  piston 

rods  of  the  stripping  cylinders.  With  the  patterns  and 
stripping  plate  in  place  wooden  plugs  /  are  placed  in 
the  holes  in  the  tops  of  the  patterns,  the  flask  G  is  posi- 

tioned as  indicated,  and  on  top  of  it  the  wooden  sand 

miD  SniPPCD  OFF  PATTERN 

PLUGS  REMOVED, 
CORE  SET 

DRAG  BASE  CLAMPED 
ON  FLASK 

I 

ft 

strength  under  compression,  but  cast  iron  has  a 
strength  of  about  80,000  lb.  per  sq.in.  as  opposed  to 
60,000  lb.  for  structural  steel.  This  being  the  case, 
there  is  no  reason  why  semi-steel  or  even  good  cast 
iron  should  not  be  used  for 

projectiles,  for  the  stresses  to 
which  the  projectile  is  sub- 

jected by  the  propulsive 
charge  are  compressive.  Prac- 

tice shells  of  cast  iron  have 
been  used  by  the  United 
States  Army  for  many  years. 
These  were  cast  in  compara- 

tively small ,  quantities  by  or- 
dinary foundry  methods  in  a 

three-part  mold,  i.e.,  cope, 
cheek  and  drag.  This  was 
perfectly  satisfactory  for  the 
small  numbers  of  shells  re- 

quired for  practice,  but  when 
it  came  to  supplying  them  by 
the  million  there  were  and  are 
not  enough  skilled  molders  to 

supply  the  molds.  Appreciat- 
ing this  and  the  fact  that  the 

molder  abhors  a  three-part 
mold  the  Tabor  Manufactur- 

ing Co.,  Philadelphia,  Penn., 
has  devised  a  method  whereby 
these  shells  can  be  turned  out 
in  large  quantities 

by  a  machine-mold- 
ing process  which  at 

most  requires  only  the  serv- 
ices of  semi-skilled  help. 

Further,  this  method  discards 
the  cope  and  drag  of  the  ob- 

jectionable three-part  mold 
and  retains  the  cheek  only. 
Regarding  the  speed  of  pro- 

M 

SKIPPIN6PIATE 

f\ MOLD  ROLL£B  OVER  AND  SET  OH  TLOOR 

;-'  Crosshead  of  Stripping  Piston 

operated  tyPriQumatk-tiydro 
Prssiure  (ttydraul/cOi/J 

FIG.    6. MOLD    STRIPPED    OFF 
PATTERN  ,' 

FIG.    7. MOLD    ROLLED    OVER    ANP 
SET  OX  FLOOR 
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frame  H.  Molding  sand  is  then  shoveled  in  and  the 
jarring  machine  started,  after  which  the  sand  frame  is 
removed  and  the  top  of  the  mold  struck  off  as  shown  in 
Fig.  3.  The  wooden  plugs  are  then  removed  and  in 

their  places  are  put  the  dry  «and-ring  cores  J,  Fig.  4. 
With  these  in  place  the  drag  base  K,  Fig.  5,  is  clamped 
on  the  flask,  the  stripping  mechanism  is  operated  and 
the  flask,  molds  and  stripping  plate  pushed  up  clear  of 
the  patterns  as  shown  in  Fig.  6. 

The  mold  is  then  rolled  over  as  illustrated  in  Fig.  7 
with  the  drag  base  K  down.  In  the  meantime  the 
cores  L,  Fig.  8,  have  been  prepared.  They  are  made 
around  a  central  pipe,  which  is  provided  with  perfora- 

The  Government  specifies  the  mixture  that  shall  be 
used  and  also  the  depth  of  metal  that  shall  be  cast 
above  the  top  of  the  core.  The  reason  for  having  such 
a  thick  base  on  the  shells  is  to  assure  sound  metal 
at  this  point,  so  that  there  will  be  no  pipe  or  other 
fissure  through  which  the  fire  from  the  propulsive 
charge  can  be  communicated  to  the  explosive  charge 
contained  in  the  cored  center  of  the  projectile. 

iPlElJ^^JUii^j^l 
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FIG.  8.  CORES  SET  AND  ARBOR 
WEDGED  IN  BASE 

FIG.    9. 

k 

tions  and  has  a  piece  of  burlap  wrapped  around  it. 
The  cores  are  set  as  shown  in  Fig.  8.  At  the  lower 
end  the  core  rests  on  a  collar  M,  the  machined  face  of 
which  rests  on  the  machined  face  of  the  drag  base. 
These  collars  are  forced  to  a  secure  seat  by  means  of 
the  wedges  N  entering  the  slots  in  the  central  pipe  on 
which  the  core  is  formed.  A  single  tap  with  a  ham- 

mer secures  each  core. 

With  the  cores  set,  the  pouring  basin  0,  Fig.  9,  i« 
placed.  The  clean  metal  enters  the  molds  through  the 
small  openings  P.  Falling  to  the  bottom  of  the  mold 
it  strikes  the  dry  sand-ring  cores  3,  which,  because 
of  their  hardness  (as  compared  with  green  sand),  hold 
their  shape.  The  pourer  watches  through  the  holes 
Q,  and  when  the  metal  is  about  an  inch  from  the  top 
of  the  cheek  no  more  metal  is  poured  into  the  pouring 
basin ;  thus  there  are  no  sprues  to  cut  off. 

Maj.  Charles  B.  Going  was  discharged  on  his  return 
from  France  after  18  months  service.  During  his 
entire  service  he  has  done  editorial  work  on  the  Ord- 

nance Encyclopedia  and  on  various  histories  of  the 
Ordnance  Department  in  the  A.  E.  F.  He  is  a  graduate 
of  Columbia  University  and  before  entering  the  service 
edited  and  managed  the  magazine  and  book  publica- 

tions of  the  Engineering  Magazine  Co.    His  permanent 
address  is  Salmagundi  Club,  New  York  City. 

*    *    » 

Col.  John  R.  Simpson,  278  Waverly  Ave.,  Newton, 
Mass.,  has  returned  to  civil  life  after  about  22  months 

of  service,  both  in  the  United 
States  and  with  the  A.  E. 
F.  While  with  the  A.  E. 
F.  he  was  in  charge  of 

liquidation  of  Ordnance  De- 
partment contracts  in  Great 

Britain,  and  during  the  last 
month  of  his  service,  was  a 
member  of  the  Board  of 
Liquidation  for  the  A.  E. 
F.  He  is  a  graduate  of 
Williams  University  and  be- 

fore entering  the  service  was 

with  William  Filene's  Sons 
Co.,  Boston,  Mass. 

Lieut. -Col.  Jess  C.  Jurgen- 
son,  1733  Q  St.,  N.  W., 
Washington,  D.  C,  has  been 
discharged.  While  in  the 
service  Colonel  Jurgenson 

was  in  charge  of  the  Instrument,  Machinery  and 
Container  Branch,  Inspection  Division.  He  attended 
the  Danish  Royal  Technical  Institute  for  four  years. 
Previous  to  entering  the  service  he  was  general 
mechanical  superintendent  and  purchasing  agent  for 
five     mills     of     the     United     Piece      Dye     Works, 

MOLD    READY    FOR 

POURING 

Lodi,  N.  J. 

Lieut.-Col.  Seth  K.  Chase  was  discharged  on  his; 
return  from  France.  He  was  appointed  Major  in 
January,  1918.  Colonel  Chase  has  been  Assistant  to 
the  Head  of  Aircraft  Armament  Section,  0.  D.  He 
will  be  associated  with  the  Peoples  Gas  Light  and  Coke 
Co.,  Chicago,  111.,  as  he  was  before  entering  the  service. 
His  permanent  address  is  122  South  Michigan  Ave., 
Chicago,  111. 
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Proposed  Increased  Efficiency  in  Patent  Office 
SPECIAL  CORRESPONDENCE 

Nearly  one  mUlion,  three  hundred  thousand  pat- 
ents have  been  granted  by  the  United  States 

Government  through  the  patent  office.  Imagine 

if  you  can  the  tremendous  amount  of  documents 

that  must  he  looked  over  by  the  examiners  before 

they  can  decide  whether  the  inventions  upon 

which  applications  for  letters  patent  are  before 

them  are  new  and  patentable,  and  whether  there 

are  other  applications  on  file  or  patents  in  ex- 
istence that  will  interfere  with  them.  For  mxmy 

years  the  patent  office  has  been  notorious  for  its 

inefficiency,  and  any  reforms  that  will  put  it  on 

an  efficient  basis  will  be  welcomed  by  all  having 
to  do  loith  patents. 

EMPLOYEES  of  the  United  Stat
es  Patent  Office 

have  organized  under  the  name  of  the  Patent  Office 

Society  for  the  purpose  of  advocating  certain  re- 
forms in  the  administrative  branches  of  the  department, 

which,  it  is  claimed,  will  bring  about  a  higher  efficiency 

in  the  system.  Committees  on  legislation  and  publicity 

have  been  appointed  with  the  view  of  educating  the 

public  to  the  necessity  for  an  immediate  improvement 

of  the  present  patent-office  system  and  to  push  Congres- 
sional enactment  to  broaden  the  scope  of  the  depart- 

ment. 
What  the  Plan  Includes 

The  plan  includes  the  separation  of  the  patent  office 
from  the  Department  of  the  Interior  and  provides  for 
an  executive  officer  who  shall  be  an  industrial  and 
efficiency  expert,  the  position  to  eventually  be  that 
of  a  Cabinet  officer  when  the  department  shall  have 
assumed  the  proportions  to  warrant  such  a  distinction. 
The  main  contention  is  that  the  patent  office  is 
distinct  from  the  Department  of  the  Interior  in 
its  administration  and  functions  and  that  no  progress 
can  be  made  until  a  separation  is  effected.  A  lack  of 
close  affiliation  appears,  it  is  claimed,  from  which  the 
patent  office  must  necessarily  suffer  in  matters  of  proper 
appropriation  for  maintenance  and  expansion,  and  for 
many  other  reasons. 

The  views  of  the  society  have  been  set  forth  by  James 
H.  Lightf  oot,  the  examiner  of  the  patent  office,  in  papers 
presented  by  him  before  the  examining  corps  of  the 
department.  Mr.  Lightfoot  makes  the  following  asser- 

tions regarding  the  inefficiency  of  the  present  patent 
system : 

1. — That  all  patents  granted  are  still  merely  prima- 
facie  evidence  of  the  rights  of  inventors  to  their  inven- 

tion, whereas  the  grant  itself  and  the  Constitution 
provide  for  the  grant  of  unconditional,  secure  and 
exclusive  rights. 

2. — That  although  the  statute  (4886)  requires,  as  a 
condition  precedent  to  the  grant,  that  the  alleged 
invention  sought  to  be  patented  must  have  been  in  fact 
invented,  patents  have  been  granted  and  are  still 
granted  for  things  not  invented  because  of  insufficient 
time  and  inadequate  facilities  for  the  proper  considera- 

tion of  this  important  question,  and  patents  have  been 
and  are  still  refused  because  of  the  want  of  the  proper 

system  requiring  the  presentation  of  practical  evidence 
indicating  invention,  for  the  consideration  of  the 
examiner. 

3. — That  although  the  statute  requires,  as  a  condition 
precedent  to  the  grant,  that  the  alleged  invention  sought 
to  be  patented  must  be  new,  patents  have  been  granted 
and  are  still  granted  for  things  not  new. 

4. — That  although  the  statute  requires,  as  a  condition 
precedent  to  the  grant,  that  the  subject  matter  sought 
to  be  patented  must  be  useful,  and  under  statute  (4893) 

that  it  must  be  "sufficiently  useful  and  important," 
patents  are  still  granted  for  theoretical  and  sometimes 
practically  useless  alleged  inventions,  which  have  later 
constituted  bars  to  the  grant  of  patents  to  inventors  of 
real  inventions  that  would  have  practically  promoted 
the  industrial  arts. 

5. — That  although  the  statute  (4886)  requires,  as 
conditions  precedent  to  the  grant,  (a)  that  the  alleged 
invention  must  not  have  been  known  or  used  by  others 

in  this  country  before  the  applicant's  invention  or  dis- 
covery thereof;  (b)  that  the  alleged  invention  must 

not  have  been  in  public  use  or  on  sale  in  this  country 
for  more  than  two  years  prior  to  the  application; 
(c)  and  that  the  alleged  invention  must  not  have  be- 

come abandoned.  Patents  have  been  generally  granted 
without  any  investigation  of  these  important  questions 
affecting  validity. 

6. — That  although  the  revised  statute  (4903)  requires 
that  helpful  information  be  furnished  to  applicants  to 
aid  them  in  obtaining  proper  protection,  patents  are 
still  granted  the  claims  of  which  are  so  limited  in 
scope  as  to  be  valueless  to  the  inventor  for  want  of 
a  uniform  standardized  system  of  examining  the  appli- 
cations. 

7. — Although  the  provisions  of  the  revised  statute 
(4904)  provide  for  notice  in  all  cases  of  interfering 
applications  and  patents,  patents  are  still  granted 
which  are  rendered  practically  valueless  and  the  indus- 

tries based  thereon  practically  ruined  by  the  subsequent 
issuance  of  interfering  patents  granted  on  copending 
applications  of  which  the  former  patentees  had  no 
statutory  notice  during  the  copendency  of  such  appli- 
cations. 

8. — That  patents  are  still  litigated  in  courts  which, 
with  some  few  able  exceptions,  are  not  specially  quali- 

fied promptly  and  properly  to  determine  the  technical 
questions  arising  under  the  patent  laws. 

In  order  to  remedy  these  defects  in  the  patent  sys- 
tem, it  is  necessary,  according  to  the  Patent  Office 

Society,  that  the  patent  office,  which  is  charged  with 
the  duty  of  providing  safe  and  sound  titles  to  industrial 
property,  must  be  given  the  status  of  an  independent, 
enlarged,  modernized,  industrially  efficient  institution 
in  order  that  it  may  perform  its  work  thoroughly  and 
yet  with  a  promptness  that  will  be  of  benefit  during 
the  reconstruction  period.  Under  the  present  system, 
it  is  stated,  the  development  of  inventions  and  indus- 

tries based  thereon  is  stagnated. 
Mr.  Lightfoot  recommends  in  the  reorganization  of 

the  patent  office  the  establishment  of  five  bureaus, 
namely,  Bureau  of  Information  and  Education,  Bureau 
of  Patents  and  Publications,  Bureau  of  Utility,  Bureau 
of  Validity  Examinations,  and  Bureau  of  Priority  of 
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Inventions.  These  recommendations  have  been  approved 
by  the  Patent  Office   Society. 

The  functions  of  these  bureaus  are  described  by  Mr. 
Lightfoot  as  follows: 

The  Bureau  of  Information  and  Education  should  be 
equipped  with  men  and  full  facilities  for  promoting 
the  dissemination  of  knowledge  of  the  true  meaning 
and  provisions  of  the  patent  system.  Especially  is  this 
essential  because  in  its  most  fundamental  sense  the  pat- 

ent system  is  an  industrial  educational  system  and  it 
constitutes  one  of  our  most  glaring  national  errors  that 
the  public  in  whose  interests  the  patent  system  was 
established  has  been  kept  in  ignorance  of  its  true 
meaning  and  intent. 

This  educational  bureau  should  be  charged  with  rhe 

duty  of  establishing'  a  system  to  instruct  tha  inventing 
public  as  to  how  to  prepare  to  make  inventions,  how 
to  invent  in  the  interest  of  the  public  and  with  profit 
to  themselves,  what  to  invent,  how  to  avoid  losses 
through  abandonment  or  want  of  knowledge  as  to  how 
to  proceed  after  conception  or  reduction  to  practice  to 
avoid  complications,  how  to  obtain  patents  of  value, 
how  to  study  the  prior  arts  before  inventing,  how  to 
select  competent  attorneys;  in  fact  everything  con- 

nected with  making,  patenting  and  marketing  inven- 
tions, just  as  the  Department  of  Agriculture  has, 

through  bulletins,  publications  and  field  agents,  in- 
structed the  farmer  in  all  respects  how  to  prepare  to 

produce  crops,  how  to  produce  them,  how  to  protect  and 
conserve  them  when  produced  and  how  to  market  them 
in  the  most  efficient  way. 

A  Great  Need  of  Educational  Work 

The  incaku labia  values  in  time,  money  and  energy 
that  have  been  wasted  in  inventing  useless  things,  in 
reinventing  things  that  have  been  shown  to  be  old,  and 
the  great  values  in  inventions  lost  to  the  nation  be- 

cause the  inventors  have  not  knovra  how  to  properly 
develop  them  to  material  form  and  how  to  have  them 
properly  disclosed  and  protected  in  letters  patent, 
clearly  indicate  the  great  need  of  educational  work 
along  these  lines. 

Included  in  this  educational  bureau  may  be  a  corps 
of  patent  field  agents,  just  as  there  are  agricultural, 
land  and  pension  field  agents,  who  in  cooperation  with 
inventors,  attorneys,  manufacturers  and  capitalists, 
should  seek  to  aid,  in  every  possible  way,  the  interests 

cf  inventors  and  manufac'^urers,  because  in  this  way 
the  public   interests  will  best  be  subserved. 

The  Bureau  cf  Patents  and  Publications  should  have 
an  able  staff  of  men  to  establish  and  maintain  an  effi- 

cient classification  of  patents  and  an  efficient  classified 
library  of  ail  statutory  publications  relating  to  the 
industrial  arts.  This  staff  of  specialists  should  prop- 

erly digest  publications  for  quick  and  thorough  search 
purposes.  It  should  by  a  regular  standardized  system 
seek  to  procure  industrial  literature  from  manufac- 

turers and  from  all  other  sources  and  should  classify 
raid  systematize  them  for  ready  research  purposes. 

The  Bureau  of  Utility  should  be  equipped  with  labor- 
atories, and  all  necessary  equipment  and  competent 

workmen  who  will  cooperate  with  the  examiners  in 
accurately  determining,  before  patents  are  granted, 
the  practicability  and  operativeness  of  alleged  inven- 

tions under  consideration. 
The  Bureau  of  Validity  Examinations  should  be  fully 

equipped  with  well-qualified  men,  including  an  addi- 
tional grade  of  reexaminers  to  reexamine  claims  held 

allowable  by  other  assistant  examiners  this  new  grade 
ranking  between  the  first  assistant  and  principal 
examiner.  The  work  of  this  corps  of  specialists  .should 
be  so  systematized  and  arranged  that  each  should  have 
full  time  and  facilities  to  examine  the  subject-matter  of 
each  application  under  his  consideration  thoroughly, 
from  the  standpoint  of  the  public,  so  that,  when  granted, 
patents  ray  afford  the  inventors  full  protection  and  be 
essentially  valid.  This  would  constitute  a  3a/e  and 
sound  basis  for  the  establishment  of  industries,  and 
safe  and  secure  investments  for  the  capitalists  who  may 
promote  the  establishment  thereof. 

The  present  divisions  of  interference  should  be  ex- 
panded into  a  Bureau  of  Priority  for  the  full,  complete 

and  final  determination  of  the  question  of  priority  be- 
tween copending  applications  and  patents  containing 

common  patentable  subject-matter.  It  is  essential  to 
the  establishment  of  safe  and  secure  rights  that  the 
question  of  priority  be  promptly,  thoroughly  and  finally 
determined  within  the  bureau,  and  that  this  question 
be  not  extended  through  various  appeals  in  the  patent 
office  and  then  further  and  indefinitely  extended  through 
various  appeals  in  the  courts.  With  a  competent  and 
efficient  Bureau  of  Priority  the  questions  at  issue  may 
be  fairly  and  finally  determined  by  judicial  officers 
within  the  bureau,  it  being  a  matter  of  much  impor- 

tance that  the  patents  when  granted  be  free  from 
further  complications  if  they  are  to  constitute  bases  for 
the  establishment  of  industries,  or  if  they  be  importantly 
involved  in  an  industry  already  established. 

The  injury  to  established  industry  and  the  discour- 
agement to  inventors,  manufacturers  and  investors  due 

to  the  subsequent  grant  of  patents  that  dominate  or 
invalidate  patents  formerly  granted  on  copending  inter- 

fering applications  without  notice,  have  created  a  con- 
dition so  obviously  violative  of  the  grant  of  secure  and 

exclusive  rights  that  distinct  reforms  should  be  effect- 
ed. As  it  is  essential  to  a  safe  and  sound  industrial 

system  that  patents  be  granted  that  are  essentially 

valid  in  v'.ew  of  the  prior  published  arts,  so  it  is  also 
equally  if  not  more  essential  to  such  safe  and  sound 
industrial  system  that  patents,  when  granted,  be  free 
from  further  interference  by  domination  or  invalida- 

tion by  copending  later  granted  patents  of  which  the 
former  patentees  had  no  notice  while  their  cases  were 

pending. 
This  greater  and  broader  department  of  invention 

and  discovery  may  possibly  also  include  a  Bureau  of 
Licenses  and  Sales,  just  as  the  Department  of  Agricul- 

ture has  a  Bureau  of  Markets. 
It  was  explained  by  the  members  of  the  Patent  Oftice 

Society  that  the  patent  office  is  an  independent  bureau, 
and,  backed  by  the  interests  of  the  country,  could  obtain 
a  million-dollar  appropriation  from  Congress  where 
now  the  commissioner  acting  alone  and  given  a  merely 
perfunctory  hearing  as  one  of  the  bureau  chiefs,  can 
obtain  an  appropriation  of  but  a  few  thousand  dollars 
or  none  at  all. 

The  society  is  publishing  a  monthly  journal  in  the 
interests  of  the  principles  being  advocated  in  the  reor- 

ganization of  the  patent  office. 
The  officers  of  the  society  are  as  follows:  President, 

M.  H.  Coulston;  vice  president,  J.  H.  Lightfoot:  secre- 
tary, Bert  Russell;  treasurer,  W.  F.  Avery;  executive 

committee,  A.  W.  Cowles,  E.  S.  Glascock,  G.  A.  Lovett, 
C.  H.  Pierce,  M.  E.  Porter,  E.  D.  Sewall,  W.  L.  Thufber, 
W.  J.  Wesseler.  The  business  manager  of  the  jo  irnal 
is  W.  J.  Wesseler. 
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PRACTICAL  MEN 

Hardening  Broaches  and  Cutters 
By  J.  B.  Gray 

Sometimes  it  happens  that  a  departure  from  the 
standard  methods  of  hardening  can  be  used  to  advan- 

tage— in  fact,  it  is  necessary.  The  two  sketches  illus- 
trate instances  where  the  old  principles  of  even  heat- 

ing and  cooling  were  disregarded  to  our  very  great 
advantage. 

Fig.  1  shows  one  of  a  set  of  six  broaches  used  to 
produce  a  slot  4  in.  wide  by  nearly  1  in.  deep.    After 

30  Cutting  Teefti;  Depffj  of  Cut 

per  Tooft)  aoa^-iacws' 

Detoil  of  Cutting 
Tooth 

FIG.  1 

FIG.  E 

FIGS.  1  AND  2.     BROACH  AND  CUTTER  FOR  KETWATS 

Fig.    1 — The   broach.      Fig.    2^Cutter   for   circular   keyway 

<the  slotting  is  completed,  the  piece  is  hammered  around 

a  "formed  piece"  under  a  power  hammer,  producing 
finally  a  slot  about  ̂   in.  wide,  and  of  irregular 
.contour,  somewhat  similar  to  the  keyhole  in  a  Yale  lock. 
The  vital  part  of  the  broach  is  the  groove  shown  at 
A  which  acts  as  a  guide  and  obviously  must  be  fairly 
true. 

We  had  much  difficulty  for  a  while  to  harden  broaches 
of  this  type  satisfactorily,  as  they  would  spring  despite 
the  utmost  precautions,  even  when  we  tried  a  steel 
of  low-carbon  content,  and  resorted  to  pack-hardening. 
Grinding  to  correct  errors  due  to  hardening  is  imprac- 

tical, owing  to  the  size  and  the  length  of  the  groove, 
although  the  cutting  teeth  must  be  ground.  We  found 
the  best  method  of  hardening  was  to  harden  only  the 
cutting  teeth,  and  to  leave  the  rest  of  the  broach  soft. 
This  was  done  by  placing  the  broach  in  a  roll  of  fireclay 
about  2  in.  in  diameter  and  allowing  only  the  teeth 
to  be  exposed.  After  heating,  the  whole  affair  was 
placed  in  the  quenching  bath  where  the  fireclay  kept 
the  water  from  contact  with  the  broach  except  at  the 
cutting  edge.  The  broach  was  kept  in  ihis  bath  until 

quite  cold,  no  attempt  being  made  to  "draw"  the  teeth. 

The  cutter  in  Fig.  2  presents  quite  a  different  propo- 
sition; this  is  known  as  a  "gashing  cutter"  and  is 

used  to  mill  a  keyway  in  a  ball  yoke,  to  receive  a 
circular  wire  key  for  retaining  the  journal  bushing 
used  in  motor-truck  manufacturing.  The  cut  is  straight 

in,  and  is  very  similar  to  "sinking"  a  keyway  for 
a  Woodruff  key.  This  imposed  a  great  strain  on  the 
cutter  and  the  usual  breakage  averaged  about  10  or 
12  a  day,  and  since  these  cutters  cost  about  $3.75  each, 
we  thought  the  situation  sufficiently  serious  to  warrant 
us  in  trying  to  find  a  solution. 

In  the  first  place,  the  operation  is  in  steel  drop- 
forgings.  We  found  that  the  density  of  the  metal 
varied  through  forging  after  the  piece  became  too 
cold  or  showed  hard  spots  because  the  piece  was  thrown 
out  on  the  damp  ground  while  still  hot.  As  it  was 
practically  impossible  to  eliminate  these  conditions,  we 
tried  grinding  the  cutters  in  various  ways,  such  as 
staggering  the  teeth;  shearing  alternate  teeth;  under- 

cutting the  radial  faces  and  back-raking  the  same  faces, 
but  failed  to  obtain  satisfactory  results,  as  the  cutters 
continued  to  break.  Usually  the  fracture  would  be  as 
shown  in  Fig.  2,  but  sometimes  the  break  would  occur 
through  an  entirely  different  part  of  the  cutter  and 
then  it  might  develop  anywhere. 

It  was  this  "across  center"  breaking  that  gave  us 
an  idea,  so  after  hardening  we  tried  heating  a  piece 
of  rod  to  a  yellow  heat  and  placing  the  cutter  on  it; 
proceeding  to  draw  the  hub  to  a  dark  straw  color,  and 
quenching  it  as  a  straw  color  appeared  on  the  sides 
of  the  cutting  teeth.  This  effectively  put  a  stop  to 
the  breaking,  and  one  cutter,  so  treated,  has  run  for 
three  or  four  days  and  milled  from  400  to  600  pieces 
before  being  scrapped. 

With  the  center  and  web  so  dravra  the  worst  we  have 

to  contend  with,  when  we  get  a  hard  or  "spotted"  piece, 
is  a  broken  tooth  or  two,  or  a  dulled  cutter,  where 
formerly  we  lost  the  cutter  altogether. 

A  Power-Driven  Revolving  Table  for  a 
Milling  Machine 

By  J.  V.  Hunter 

In  the  shops  of  the  Cincinnati  Planer  Co.,  Cincin- 
nati, Ohio,  is  a  large  Landis  vertical-column  milling 

machine  which  is  extensively  used  for  boring  large 
bearings  in  heavy  housing  castings.  As  these  bearings 
are  bored  at  right  angles  to  one  another,  it  was  neces- 

sary to  shift  these  heavy  castings  after  the  first  set-up 
and  reset  them  at  90  deg.  from  the  original  position  in 
order  to  make  the  second  boring.  Since  the  shifting 

required  considerable  time,  a  special  motor-driven  re- 
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REVOLVING  TABLK  PROVIDED  FOR  A  MILLINC  MACHINE 

volving  table  was  built  and  set  on  the  main  bedplate 
of  the  Landis  milling  machine  in  order  that  the  castings 
could  be  turned  at  right  angles  without  necessitating 
re-setting  and  leveling. 

The  revolving  table  A,  shown  in  the  illustration, 
is  plentifully  supplied  with  T-slots  for  holding  down 
bolts  in  its  top  surface,  and  is  webbed  and  of  suffi- 

cient depth  to  afford  ample  stiffness.  The  table  revolves 
on  the  special  base  B,  which  is  keyed  to  the  main 
base  of  the  milling  machine  in  the  slot  C,  in  order  to 
prevent  shifting  during  the  various  operations.  The 
upper  table  can  also  be  clamped  to  the  flange  of  the 
base  by  means  of  the  clamps  at  D,  and  means  are 
provided  so  that  the  workman  can  determine  when  the 
table  is  revolved  to  the  required  position.  The  re- 

versible motor  E  furnishes  the  power  for  revolving  the 
table.  This  motor  is  geared  to  the  connecting  shaft  F 
and  has  a  drive  pinion  which  runs  inside  of  the  in- 

ternal spur  gear  G.  The  connecting  shaft  is  provided 
with  two  universal  joints  and  one  expansion  slip  joint. 

The  table  is  revolved  by  means  of  a  worm-gear  drive 
and  is  provided  with  wide  bearing  surfaces  situated 
near  the  outside  edge.  A  center-bearing  pivot  sleeve 
is  also  provided  as  a  long  bearing  through  the  center 
of  the  base  housing. 

Grinding  a  Half-Round  Concave 
Milling  Cutter 
By  Adolph  Moses 

Any  one  who  has  read  the  catalogs  furnished  by 
the  makers  of  radius-cutter  grinding  machines  has 
had  their  attention  arrested  by  the  fact  that  in  giving 
the  capacity  of  such  machines  it  is  stated  that  they 
will  grind  somewhat  less  than  a  semicircle  on  concave 
cutters.  It  is  for  this  reason  that  the  usual  method 
of  making  a  concave-faced  cutter  to  embrace  a  full 
half-circle  is  to  make  it  in  two  interlocking  parts. Now  it  is  ordinarily  quite  a  feat  to  grind  the  halves 
of  an  interlocking  cutter  so  that  when  they  are  placed 
together  they  will  cut  a  true  semicircle,  but  the  use 
of  the  following  method  makes  the  job  fairly  easy: 

Place  the  cutter  on  the  grinding  arbor  and  set  the 

S/ff£r  METAL 

Gage 

t.-   .J     The  Set-up 

GRINDING   A    CONCAVE-FACED    CUTTER 

machine  so  that  the  wheel  will  occupy  the  position 
as  shown  at  A  in  the  cut,  with  the  wheel  just  off 
the  center  line  oa.  If  an  interlocking  cutter  is  to 
be  ground,  whatever  packing  may  be  necessary  is  put 
in  place  and  the  two  halves  fastened  together,  it  being 
treated  thereafter  as  a  single  cutter.  It  will  now  be 
easy  to  grind  more  than  a  quarter  of  a  circle  on  each 
tooth  starting  from  the  point  h  and  using  the  surface 
c  of  the  wheel  to  do  the  grinding. 
Next  shift  the  wheel  to  the  opposite  side  of  the 

line  00.  till  it  just  touches  a  part  of  the  radius  already 
ground  and  complete  the  semicircle  on  all  the  teeth. 
It  will  be  very  convenient  to  use  a  small  gage  like 
that  shown  at  B  to  insure  accurate  results.  As  a 
true  semicircle  is  our  goal,  care  should  be  taken  to 
see  that  the  radial  face  of  the  tooth  being  ground  is 
level,  the  desired  clearance  being  obtained  by  having 
the  face  of  the  tooth  the  proper  distance  below  the 
center  of  the  wheel. 

A  point  that  should  be  kept  in  mind  in  all  radius 
grinding  is  that  there  are  two  essentials;  first,  to 
locate  the  center  about  which  the  radius  is  ground;  and 
second,  to  get  the  radius  of  the  correct  length.  In  the 
sketch  the  point  o  is  the  axis  about  which  the  cutter 
swings,  thus  it  is  the  center  about  which  the  radius 
is  ground.  It  is  located  properly  by  moving  the  cutter 
with  respect  to  this  point. 

The  second  requirement  of  gettirtg  the  correct  radius 
is  satisfied  by  moving  the  wheel  with  respect  to  the 
axis  o;  the  farther  the  cutting  edge  of  the  wheel  is 
from  this  axis  the  longer  the  radius.  To  put  it  briefly, 
the  degree  of  curvature  is  varied  by  moving  the  wheel 
with  respect  to  the  axis  oa,  while  the  location  of  the 
curve  is  varied  by  moving  the  cutter  with  respect 
to  the  center  o  about  which  it  swings  while  being 

ground. 

Laying  Out  Intermittent  Gears 
By  S.  H.  Yoeks 

The  design  of  intermittent  gearing  presents  some 
peculiarities  that  are  not  met  with  in  ordinary  gear 
problems  and  which  must  be  taken  into  consideration 
in  order  to  obtain  the  desired  results.  For  instance, 
in  an  ordinary  gear  train  where  it  is  desired  to  rotate 
the  driven  gear  a  given  number  of  turns  for  each 
revolution  of  the  driver,  the  relative  numbers  of  teeth 
in  the  gears  are  proportional  to  the  number  of  revolu- 

tions. This  does  not  hold  true  with  intermittent 

gearing. 
A  common  form  of  intermittent  gearing  illustrating 

this  point  is  where  the  driven  gear  is  rotated  through 
one  complete  turn  during  a  part  of  a  revolution  of 
the  driver.  A  pair  of  gears  laid  out  to  give  this 
effect  is  shown  in  the  accompanying  illustrations.  It 
would  appear  at  first  glance  that  in  this  case  the  two 
gears  would  have  the  same  number  of  teeth,  but  on 
actually  laying  them  out  it  becomes  apparent  that  the 
driver  must  have  less  teeth  than  the  driven  gear. 

Starting  with  Fig.  1,  the  first  tooth  a  of  the  driver 
which  is  shown  coming  into  mesh  with  the  teeth  of 
the  driven  gear  after  a  period  of  rest  continues  in 
mesh  until  it  reaches  the  position  shown  in  Fig.  2. 
In  other  words,  this  tooth  has  the  effect  of  carrying 
the  tooth  h  of  the  driven  gear  through  a  distance  equal 
to  three  times  the  circular  pitch.  This  action  of 
each  tooth  on  the  driver  in  carrying  the  driven  gear 
through  a  distance  greater  than  one  circular  pitch  must 
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be  taken  into  account  in  determining' the  relative  number 
of  teeth  of  the  gears.  In  the  example  shown,  the  number 
of  teeth  on  the  driver  must  be  two  less  than  the  number 
on  the  driven  gear,  in  order  to  rotate  the  latter  through 
one  revolution.  This  point  will  become  apparent  by 
reference  to  Fig.  3,  which  shows  the  last  tooth  c  of  the 
driver  coming  out  of  mesh  with  the  teeth  of  the  driven 

DRIVEN 
OCAR 

riG.I  riGJ  FIG.3 

FIG'S.    1    TO    3.       INTERMITTENT    GEAR    LAYOUT 
First    tooth    engaging.      Fig.    2 — First    tooth    leaving. Fig.    1- 

Fig.   3 — Last   tooth  leaving 

gear.  The  effect  of  this  tooth  has  continued  from  the 
position  d  through  three  circular  pitches  to  its  final 
position  c,  making  it  necessary  to  have  two  less  teeth 
on  the  driver  than  on  the  driven  gear. 

In  designing  gearing  of  this  type,  the  exact  number 
of  teeth  required  on  the  driver  must  be  determined 

by  laying  out  the  gears  in  the  various  positions  indi- 
cated. In  cases  where  the  pitch  chosen  is  such  that  the 

'result  is  a  fractional  number  of  teeth  in  the  driver, 
the  pitch  must  be  changed  until  one  is  found  that  will 
give  a  whole  number  of  teeth. 

Sifting  Out  Bone  Ash 
By  Peter  F.  O'Shea 

A  sifter  used  in  the  hardening  room  of  the  Green- 
field Tap  and  Die  Corporation  for  saving  bone  ash 

after  carbonizing  is  shown  in  the  illustration.  The 

top  is  a  screen  made  from  ̂ -in.  iron  rods  in  parallel 
rows,  fastened  through  supports  at  each  end.,  A 
diagonal  partition  made  of  a  strip  of  iron  makes  two 
compartments  on  the  screen,  each  of  which  narrows 
down  to  a  throat  so  as  to  act  as  a  chute  for  the  bolts 

or  screws  that  are  dumped  into  a  box  after  the  ash 
has  passed  from  them. 

Below  the  sifter  is  an  iron  coal  chute  leading  down 
to  a  box  that  is  to  catch  the  bone  ash.  This  is 
found  to  be  much  better  than  letting  the  ash  go  through 
on  to  the  floor  where  a  breeze  may  blow  it  about  and 
spread  it  everywhere.  Hot  bone  a.sh  or  dust  on  the 

floor  heats  up  everyone's  feet,  especially  in  summer, 
and  those  who  have  experienced  it  know  that  the  worst 
heat  in  a  hardening  room  is  that  which  comes  from 

the  floor  through  the  soles  of  one's  shoes. 
The  bone  ash,  after  it  is  entirely  used  up  for  car- 

bonizing purposes  and  has  begun  to  turn  white  again, 
is  collected  and  sold  back  to  the  firm  from  which  the 
fresh  bone  ash  was  purchased.  The  salvage  price  is 

now  $20  a  ton,  which  is  one-third  the  price  for  new- 
bone.  This  is  a  large  percentage  of  salvage,  but  the 
manufacturer  is  glad  to  get  back  the  material  for  use 
in    making    fertilizer. 

Standard-Size  Blocks  vs.  Limit  Gages 
By  F.  C.  Hudson 

In  spite  of  the  increasing  use  of  limit  gages  there 
are  a  number  of  factories  who  still  use  the  microm- 

eter, believing  that  it  has  many  advantages  aside  from 
the  decreased  cost.  One  of  the  great  objections  to 
the  limit  gage   is  that  the  operator  has  no  warning 

DEVICE    FOR    REMOVING    AND    CATCHING    BONE    ASH 

STANDARD   SIZE    BLOCK   FOR  SETTING    "MIKES" 

as  to  how  much  material  is  to  be  removed,  as  with 
the  use  of  the  micrometer  or  the  spring  caliper. 

One  concern  which  is  noted  for  high-grade  auto- 
mobile work  uses  standard-gage,  or  caliper-setting 

blocks,  as  shown  in  connection  with  micrometers  for 
many  of  their  parts. 

These  standard-size  blocks  are  mounted  in  the  frame, 
and  checked  out  from  the  tool  crib  by  the  operator,  to 
be  used  in  setting  his  micrometer.  This  does  away 
with  any  inherent  inaccuracy  in  the  micrometer,  or, 
if  need  be,  allows  the  use  of  spring  calipers,  as  the 
measurement  in  any  case  depends  upon  the  sense  of 
feeling. 

Another  objection  to  the  use  of  snap  gages  is  that 
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they  are  apt  to  be  sprung  by  different  operators  and 

the  use  of  standard  blocks  and  micrometers  has  been 

found  much  more  satisfactory.  There  is  evidently 

much  to  be  said  on  both  sides,  and  it  is  quite  probable 

that  the  character  of  the  work  must  also  be  considered 

in  determining  when  limit  gages  are  to   be  used. 

A  Hand  and  a  Power  Punch  for 
Rubber  Disks 
By  S.  B.  Royal 

The  illustrations  show  two  excellent  forms  of  punches 

for  blanking  rubber  disks  with  a  hole  in  the  center  in 

one  operation.    One  is  for  a  power  press  and  the  other 

TOOLS    FOR    BLANKING    AND    PIERCING    RUBBER 

is  a  hand  punch  to  be  used  on  a  wood,  leather  or  other 
suitable  block. 

The  method  of  operation  is  obvious.  Rubber  should 
always  be  worked  wet  either  with  water  or  preferably 
with  some  thin  cutting  compound  of  such  nature  as  will 
not  cause  the  tools  to  rust. 

A  Corner-Rounding  Tool 
By  C.  H.  Dengler 

The  accompanying  drawing  represents  a  tool  that  is 
as  practical  in  application  as  it  is  unique  in  design. 
Its  function  is  to  round  the  comer  of  the  babbitt  in 

the  connecting-rod  of  an  airplane  engine.  Formerly  a 
single  inserted  blade  was  used  but  this  type  of  tool  re- 

quired constant  attention  or  the  corner  would  lose  its 
shape  and  interfere  with  the  fillet  on  the  crankpin ;  then 
trouble  would  begin.  This  tool  maintains  a  true  form, 
as  grinding  the  tooth  face  does  not  affect  it. 

The  construction  is  simple.    It  is  held  in  a  chuck  and 

piloted  by  a  bushing  in  the  fixture  that  holds  the  con- 
necting-rod. An  adjustable  stop  is  provided  in  the 

fixture,  which  operates  on  the  ground  end  of  the  pilot. 
The  body  of  the  tool  is  of  machine  .steel,  pack-hardened 
and  ground.  Three  grooves  are  provided  in  the  pilot 
for  chips  and  cutting  fluid.  The  cutter  is  of  high-speed 
steel  with  nine  teeth,  the  form  being  cut  with  a  tool 
with  relieving  attachment.  The  cutter  is  driven  by  a 
pin  and  is  held  in  place  by  a  check  nut. 

A  Drilling  and  Tapping  Jig  for 
Large  Pipe  Fittings 

By  H.  J.  Ventner 
Some  of  the  large  pipe  fittings  made  by  the  Jarecki 

Manufacturing  Co.,  Erie,  Penn.,  are  drilled  and  tapped 
in  the  indexing  jig  as  shown.  The  jig  is  mounted  on 
the  table  of  a  large  vertical  drilling  machine. 

In  the  illustration  the  large  tee  .4  is  shown  in  place 
in  the  jig  for  the  purpose  of  machining  and  is  ready 

  '  9  Teeth---'- 

TOOL  FOR  ROUNDING  CORNERS 

INDEXING   FIXTURE   FOR  DRILLING  AND  TAPPING 
LARGE    PIPE    FITTINGS 

to  be  tapped.    It  is  clamped  in  the  jig  by  means  of  the 
screw  and  handwheel  B  and  special  jaws  C. 

After  drilling  and  tapping  one  side  the  body  of  the 
jig  B  is  turned  about  the  trunnions  E  and  is  indexed 
at  90  deg.  The  handle  F  locks  into  the  notched  plate 
G  at  the  left  of  the  jig  and  insures  that  the  openings 
in  the  fitting  will  be  in  alignment  and  at  the  correct 
angle.  No  special  fixtures  are  used  for  holding  the 
large  taps,  other  than  the  hollow  sleeve  H,  to  fit  a 
square  shank  tap.  On  these  large  fittings  the  spindle 
revolves  quite  slowly,  aad  when  the  tap  has  reached  the 
required  depth  the  operator  reverses  the  machine.  In 
this  way  he  is  able  to  gage  the  depth  of  the  threaded 
portion  within  a  small  fraction  of  a  turn. 
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Government  Tax  on  Western  Machine  Shops 
BEGINNING  with  July  1,  every  subscriber  to the  American  Machinist  who  lives  west  of 

the    Mississippi    must    pay    $1    per    year    to 
Uncle  Sam  for  the  privilege. 

On  July  1,  1918,  Congress  put  a  seventeen  mil- 
lion dollar  tax  on  intelligence  and  sectionalized 

this  country  by  instituting  the  zone  system  on 
second-class  postage,  under  which  our  newspapers 
and  periodicals  are  carried.  Ninety  per  cent,  of 
the  information  and  instruction  of  those  who  read 
comes  to  them  through  newspapers  and  periodicals 
under  this  classification. 

Our  War  Congress  decided  that  there  should  be 
no  distinction  between  information  and  merchan- 

dise and  it  divided  the  reading  public  of  America 
into  eight  different  classes  depending  on  geograph- 

ical location.  It  decided  that  the  people  who  live 
in  the  Atlantic  Coast  zones,  where  most  of  the 
national  publishing  houses  are  located,  shall  get 
their  customary  reading  matter  quite  easily,  but 
that  the  people  who  live  further  west  shall  be  pro- 

gressively penalized  according  to  distance  up  to 
the  point  where  it  becomes  prohibitive  in  cost  to 
read  anything  except  the  county  paper.  One  con- 

cession was  made  by  these  law-makers ;  they 
agreed  to  apply  this  increase  over  a  period  of 
three  years  so  that  the  maxim-um  comes  in  1921. 

Much  as  this  statement  sounds  like  an  exaggera- 
tion it  is  absolutely  borne  out  by  the  facts.  In 

1917,  it  cost  $1.19  for  postage  to  mail  a  single  year's 
subscription  of  the  A  merican  Machinist  to  any 
part  of  our  country.  This  was  at  a  flat  rate  of  one 
cent  per  pound.  The  following  table  shows  what 
it  costs  in  1919,  for  postage  to  the  various  zones 
and  what  it  will  cost  in  1920  and  in  1921,  for  post- 

age on  a  single  year's  subscription  to  the  American Machinist. 

POSTAGE  COST 

What   the  Government   does   tax  and   will  tax  our   readers  for 

postage  on  a  year's  subscription.     The  following  table 
shows   t:he   postage   under   the  old    law    (1917) 

and  that  under  the  zone  law. 

Zone 1917 
1918 1919 1920 1921 

1—2 $1.19 $1.40 $1.68 
$1.93 

$2.17 
3 1.19 1.65 2.17 

2.67 3.15 
4 1.19 2.14 3.15 4.13 

5.11 5 1.19 
238 

3.64 4.87 6.09 
6 1.19 2.62 4.13 6.60 7.07 

7 1.19 3.12 5.11 7.07 9.03 

8 1.19 3.36 5.60 7.81 
10.01 

Note  that  on  July  1  the  postage  alone  on  a  sub- 
scription mailed  to  the  seventh  and  eighth  zones 

(which  includes  the  territory  west  of  the  Rocky 
Mountains)  will  be  over  %S—more  than  the  sub- 

scription price  of  the  paper.  Also  note  that  in  1921, 
the   postage  on  a   subscription   to   California   will 

cost  over  $10.  This  zone  system  on  reading  matter 
actually  erects  a  Chinese  wall  in  the  form  of  pro- 

hibitive postage  around  each  zone  with  the  effect 
of  keeping  out  information  from  another  zone. 

We  looked  upon  this  unheard  of  taxation  on 
intellect  as  a  war  measure,  particularly  as  it  was 
a  part  of  the  War  Revenue  Bill.  We  did  not 
believe  nor  did  other  publishers  or  readers  of 
publications  believe  that  this  discrimination  in 
favor  of  illiteracy  would  be  seriously  considered 
after  the  war  emergency  had  passed.  And  rather 
than  impose  upon  our  readers  the  increased  bur- 

den of  what  we  thought  was  to  be  a  temporary  tax, 
we  paid  this  ourselves  and  looked  forward  hope- 

fully to  the  repeal  of  this  legislation. 

Now  we  find,  to  our  astonishment,  that  it  is 
proposed  to  perpetuate  this  monumental  piece  of 
class  legislation. 

For  the  reader's  sake  we  were  willing  to  bear 
the  whole  of  this  burden  of  taxation  during  the 
war.  But  it  is  obvious  to  anyone  who  studies  the 
above  table  that  no  publisher  can  continue  this  as  a 
permanent  expenditure  and  so,  beginning  July  1, 
subscribers  to  the  A  merican  Machinist  who  live 
west  of  the  Mississippi  River  must  add  $1  for 

extra  postage  on  their  year's  subscription. 

In  making  this  $1  increase  we  are  by  no  means 

putting  the  total  burden  even  of  the  present  year's 
postal  increase  upon  our  western  readers.  The- 

oretically we  should  have  a  graduated  subscrip- 
tion price  to  meet  this  iniquitous  postal  arrange- 

ment. This  is  a  practical  impossibility  at  present, 
and  so,  until  we  are  able  to  develop  a  method  of 
bookkeeping  which  will  apply  this  burden  equit- 

ably, we  must  use  the  Mississippi  River  as  a  nat- 
ural dividing  line  and  apply  the  increase  equally 

over  the  western  zones. 

We  are  indeed  ashamed  that  in  this  enlightened 
age  of  free  schools  and  education  it  is  possible  to 
find  men  able  and  willing  to  sectionalizu  this 
country,  to  discriminate  against  the  man  who  must 
get  his  education  through  reading  and  to  make  the 
mechanic  and  the  engineer  pay,  in  the  form  of 

postage  on  his  technical  paper,  for  the  free  dis- 
tribution of  the  farmer's  seeds. 

The  inevitable  result,  unless  this  unwise  and 
unjust  legislation  is  repealed,  will  be  to  put  the 
distribution  of  all  periodicals  on  the  basis  that 
existed  fifty  years  ago  when  readers  paid  «  flat 

subscription  price  "plus  the  postage." 
It  is  beyond  belief  that  when  the  representatives 

of  our  western  states  learn  the  sentiments  of  the 
reading  public  they  will  tolerate  the  continuance 
of  this  injurious  discrimination  against  their  con- 
stituents. 
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Frederick  Holz 
Frederick  Holz  of  Cincinnati,  formerly  president  of 

the  Cincinnati  Milling  Machine  Co.,  died  at  his  home 

in  Cincinnati  on  Monday,  May  12,  1919,  in  his  sixty- 
seventh   year. 

Mr.  Holz  was  born  at  Erbach-bei-Ulm,  Germany,  on 

Apr.  23,  1853,  and  attended  school  at  that  place.     He 

FREDERICK  HOLZ 

left  school  to  become  an  apprentice  machinist  at  Vienna 
and  came  to  this  country  at  the  age  of  19,  finding 
employment  with  a  model  maker  named  Loutenschlager 
in  Cincinnati. 

In  1880,  he  and  George  Mueller  of  Cincinnati  entered 
into  partnership  and  operated  a  small  shop  on  upper 
Vine  St.  where  they  did  model,  repair  and  experimental 

work.  They  also  built  paper-bag  machinery  and  later 
undertook  the  manufacture  of  screws  and  taps. 

As  the  partners  were  too  poor  to  buy  a  milling 
machine  for  fluting  their  taps  Mr.  Holz  made  one  with 
a  wooden  base.  In  1884  they  were  incorporated  as  the 
Cincinnati  Screw  and  Tap  Co.  with  Mr.  Holz  as  presi- 

dent, and  continued  under  this  name  until  1889  when 
the  screw  and  tap  part  of  the  business  was  sold  and 
the  company  was  re-incorporated  as  the  Cincinnati 
Milling  Machine  Co.  Mr.  Holz  was  president  of  this 
new  company  until  he  disposed  of  his  interests  in  1905. 

Mr.  Holz  is  survived  by  his  widow,  a  daughter  and 
four  sons.  He  was  a  32nd-deg.  mason,  a  member  of 
Syrian  Temple,  A.  A.  0.  N.  M.  S.,  North  Cincinnati 
Gymnasium,  Federated  Improvement  Association,  Cin- 

cinnati Metal  Trades  Association,  and  of  the  board  of 
the  Old  Men's  Home  of  Cincinnati. 

He  was  among  the  first  to  appreciate  the  value  of 
proper  shop  equipment  and  introduced  high-grade  work 
benches  and  iron  bench  blocks  in  the  early  days.  He 
is  credited  with  being  the  first  man  in  Cincinnati  to 
dip  finished  parts  in  gasoline  before  assembling.  He 
was  an  early  advocate  of  grinding  all  parts  and  fully 
appreciated   the   need   for   good   gages. 

Mr.  Holz  was  the  first  to  use  a  milling  cutter  for 

threading  taps,  to  install  the  positive  feed  drive,  angu- 
lar .shaft  for  elevating  the  knee  and  centralized  control 

of  levers  in  milling  machines  and  was  the  pioneer 
designer  of  the  modern  universal  center  and  tool 
grinder.  He  also  made  many  improvements  in  uni- 

versal indexing  heads  for  milling  machines. 
He  possessed  a  very  positive  character  which  was 

one  of  the  secrets  of  his  success.  He  combined  with 
it  a  strict  honesty  which  was  observed  toward  his 
employees  as  well  as  his  business  associates. 

Hand  Versus  Power  Feed  in  Grinding 
By  C.  Ontario 

The  articles  on  surface  grinding  on  page  901,  Vol.  49, 
by  Donald  Baker,  page  10,  Vol.  50,  by  Harry  Senior,  and 
page  356  of  the  same  volume  by  A.  W.  Suiter  are  sure 
proof  that  all  toolmakers  do  not  think  alike. 

I  do  not  think  the  feed  should  be  used  all  the  time 
and  on  all  work;  neither  do  I  think  all  grinding  should 
be  done  by  hand.  Judgment  should  be  used,  and  if  the 
toolmaker  is  not  up  to  the  mark  the  foreman  should 
instruct  him. 

Recently  we  had  a  die  of  8  x  14-in.  surface  which, 
because  of  an  accident  to  its  cutting  edge,  required  to 
have  about  i  in.  ground  off.  This  was  some  job  to  do 

by  hand,  also  rather  a  long  job  for  a  high-priced  man 
to  sit  on  a  stool  while  it  was  being  done,  and  as  we 
have  but  one  machine  we  could  not  tie  it  up  long  enough 
to  do  the  work  at  one  setting,  consequently  the  work 
was  done  in  several  stages  to  allow  other  work  to  be 
done  which  was  urgently  needed.  While  the  machine 
was  running  the  man  who  was  looking  after  it  (in  this 
case  it  was  the  foreman)  was  also  busy  with  other  work. 

Most  of  our  work  is  done  with  the  power  feed  while 
the  man  who  is  looking  after  it  is  busy  with  other 
work,  and  we  think  we  get  our  grinding  done  about 
as  cheaply  as  possible.  We  certainly  would  not  want 
the  power  feed  dismantled  as  we  think  we  have  suffi- 

cient intelligence  to  know  whether  to  use  it  or  not. 
Mr.  Suiter  says  if  your  grinding  machine  is  connected 

with  an  exhaust  fan  and  you  are  supplied  with  proper 
wheels  the  only  thing  that  will  make  it  a  disagreeable 
machine  to  run  is  a  failure  to  keep  it  clean.  Well,  I 
have  seen  such  machines  connected  to  a  fan  that  prac- 

tically had  no  suction;  the  pipe  had  so  many  openings 
in  it  between  the  machine  and  the  fan  that  the  latter 
was  practically  useless,  but  the  manager  had  complied 
with  the  law  and  he  was  not  interested  enough  in 
the  employees  to  know  that  he  would  get  better  results 
if  conditions  were  better. 

There  are  many  such  employers  in  business  and  as 
long  as  you  are  in  such  a  shop  you  have  to  do  the 
best  you  can  under  the  conditions  as  you  find  them. 
I  think  I  hear  some  one  say  they  would  not  work 

in  such  a  shop;  let  me  say  that  very  often  for  reasons 
over  which  you  have  practically  no  control  you  have 

to  put  up  with  undesirable  conditions  for  a  longer 
period  than  you  care  to. 

In  conclusion  let  me  say  that  it  is  up  to  the  intel- 
ligence of  those  who  have  charge  of  the  work  whether 

or  not  the  power  feed  is  used.  Some  work  is  done 

by  hand  in  some  shops  that  would  be  done  with  the 

power  feed  in  others;  there  is  no  universal  way.  The 

nature  of  the  work,  the  class  of  machines,  the  condi- 
tions under  which  the  work  is  done,  and  the  kind  of 

men  available  are  all   factors   in   reaching  a   decision. 
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Putnam  54-Inch   Geared-Head   Engine 
Lathe  for-+l«avy-Duty  Work 

A  54-in.  geared-head  engine  lathe  that  has  been  built 
for  heavy-duty  service  is  shown  in  the  illustration. 
This  machine  is  a  protluct  of  the  Putnam  Machine 
Works  of  Manning,  Maxwell  &  Moore,  Inc.,  Fitchburg, 
Mass.,  and  it  is  stated  that  the  design  of  the  parts  is 
such  that  they  will  tran.smit  40  hp.  without  vibration 
or  without  causing  any  strain.    While  the  regular  swing 

drive  shaft.  The  bearings  are  bronze  bushed  and  are 
carried  in  the  lower  half  of  the  headstock  so  that 
the  cap  can  be  removed  for  inspection  purposes  without 
disturbing  any  of  the  bearings  or  other  parts.  The 
machine  can  be  furnished  for  either  belt  or  motor  drive, 
a  friction  clutch  combined  with  a  brake  allowing  the 
machine  to  be  stopped  or  started  without  stopping  the 
motor,  or  in  the  case  of  a  belt  drive  this  feature  allows 
the  machine  to  be  belted  directly  from  the  lineshaft. 
When   a   motor   is   used   it   is   mounted   on   top   of   the 

PUTNAM    54-INCH   GEARED-HEAD    ENGINE    LATHE 
Width  of  bed  on  top,  53  in.  ;  depth  of  bed.  24  J  In.  ;  actual  swing  over  ways,  56g  in.  ;  actual  swing  over  compound 

rest,  38J  in.  ;  actual  swing  over  taper  attachment,  35  in.  ;  distance  between  centers  with  22-ft.  bed,  tail  flush,  9  ft. 
11  in.;  distance  between  centers  with  22-ft.  bed  with  overhang.  10  ft.  8  in.;  front  spindle  bearing.  8J  in.  in  diam- 

eter, 16  in.  long;  rear  spindie  bearing,  7  in.  in  diameter,  13  in.  long;  spindle  nose,  faceplate  licyed  on;  centers, 
Morse  taper  No.  7;  spindle  speeds,  18,  with  two  sets  of  back  gears,  2.715  to  154.05  r.p.m.  ;  number  of  gears  in 
headstocl<,  16  ;  diameter  of  driving  pulley,  36  in.  ;  width  of  driving  belt,  6  in.  ;  motor  recommended,  40-hp.  con- 

stant-speed;  length  of  power  feed  of  compound  rest,  on  angular  travel  at  one  setting,  15  in.;  number  of  changes 
through  quick-change  gear  box  for  screw  cutting  and  feed,  40;  range  for  screw  cutting,  J  to  14  threads  per  in.; 
longitudinal  feeds,  0.016  to  0.444  in.  per  spindle  revolution;  range  of  crcssteeds,  0.019  to  0.543  in.  per  spindle 
revolution  ;  travel  of  tailstock  spindle,  26  in.  ;  maximum  travel  at  one  setting  of  taper  attachment,  42  in.  ;  range 
of  taper  attachment,  up  to  10  deg.  or  4  in.  taper  per  ft.  ;  minimum  capacity  of  center  rest,  5  in.  ;  maximum  capacity 
of  center  rest,  27  in.;  weight  with  22-ft.  bed,  68.300  lb.;  additional  weight  for  each  foot  additional  of  bed,  1000  lb.; 
door  space  without  taper  attachment,  25  ft.  9  in.  by  9  ft.  10  in. ;  floor  space  with  taper  attachment,  25  ft.  D  in. 
by  12  ft.  8  in. 

of  the  machine  is  slightly  over  54  in.,  the  construction 
is  such  that  the  head,  etc.,  can  be  easily  raised  on 
blocks  where  a  greater  swing  is  needed  for  an  emer- 

gency job,  a  swinging  link  being  provided  at  the  left 
end  so  that  the  gearing  can  be  kept  in  mesh. 

The    headstock    is    of    the    inclosed    all-geared    type 
giving  18  spindle  speeds  with  a  constant-speed  initial 

headstock  at  the  rear,  the  section  of  the  cap  carrying 
the  motor  being  a  separate  part,  so  that  the  motor  does 
not  have  to  be  removed  in  case  it  is  necessary  to  lift 
the  cap  for  any  reason.  The  cap  is  provided  with  two 
large  openings  that  serve  for  any  ordinary  inspection 
purposes,  these  openings  being  closed  with  swinging 
covers  to  prevent  the  entrance  of  any  foreign  material. 
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The  18  spindle  speeds  are  controlled  by  the  two  hand- 
wheels  and  the  lever  at  the  right  end  of  the  head,  while 

the  lever  at  the  left  operates  the  friction  clutch  and 

brake.  An  arrangement  is  provided  so  that  it  is  im- 
possible to  shift  gears  while  the  friction  clutch  is 

engaged.  Releasing  the  friction  clutch  also  engages  a 

Raybestos  lined  brake  for  stopping  the  spindle. 
The  transmission  gears  with  the  exception  of  the 

very  largest  are  of  chrome-nickel  steel  heat-treated,  and 
in  fact  all  other  gears  in  the  machine  except  a  few 

used  in  the  apron  for  friction  are  heat-treated.  The 

spindle  thrust  is  carried  on  alternate  steel  and  bronze 
washers  and  lubrication  is  by  an  oil  bath.  Lubrication 

of  the  head  is  a  particular  feature  of  the  machine.  A 

gear  pump,  located  at  the  rear  of  the  head,  pumps 
a  continuous  stream  of  oil  to  all  bearings  and  a  telltale 

is  provided  so  that  it  is  possible  for  the  operator  to 
see  at  all  times  whether  or  not  the  lubrication  system 
is  in  operation. 

The  gears  have  been  kept  as  near  uniform  size  as 

possible  and  the  bearings  are  close  together  in  order 
to  insure  rigidity.  The  speed  changes  are  by  means 

of  selective-type  sliding  gears.  The  headstock  is 
secured  to  the  bed  by  means  of  six  bolts.  The  gear 
box  located  at  the  left  provides  a  wide  range  of  speeds 
for  thread   cutting. 

The  apron  is  of  the  double-wall  or  box  type,  all  gear 
shafts  being  supported  on  both  ends.  The  front  of  the 
apron  is  removable  and  all  studs  and  gears,  except  those 
located  at  the  rear  of  the  apron  connecting  to  the  lead 
screw,  can  be  removed  without  removing  the  carriage 
from  the  bed.  A  throw-out  is  provided  for  the  carriage 
handwheel.  The  feed  rack  is  made  of  50-point  carbon 
steel  and  has  teeth  of  stub  form,  3-pitch. 
The  longitudinal  and  crossfeeds  are  operated  by 

friction  and  are  reversed  in  the  apron.  The  safety 
device  prevents  an  engagement  of  the  nut  for  screw 
cutting  while  the  feeds  are  engaged.  The  carriage  has 
three  bearings  on  the  bed,  two  on  raised  ways  in  the 
front  and  back  and  one  on  the  flat  inside  front  way, 
this  giving  support  directly  beneath  the  cutting  tool. 
Oil  pipes  for  lubricating  the  carriage  bearings  are 
brought  out  under  a  small  cover  located  on  the  front 
of  the  carriage.  The  compound  rest  has  a  square  base 
giving  a  large  clamping  surface,  and  is  provided  with 
power  cross,  and  angular  feeds.  These  may  be  used 
independently  or  combined  as  desired.  The  top  of  the 
rest  is  provided  with  two  large  key  slots  and  the  tool- 
holding  bolts  are  fitted  with  T-shaped  spacing  bars 
which  keep  them  the  proper  distance  apart  at  all  times. 

The  tailstock  is  of  the  set-over  type  and  is  clamped 
to  the  bed  by  six  bolts.  It  is  provided  with  a  brace 
that  engages  a  rack  in  the  bed,  this  feature  preventing 
any  slipping  due  to  heavy  cuts.  The  sections  of  rack 
are  located  in  the  center  of  the  bed  but  can  be  taken 
out  to  facilitate  the  removal  of  chips.  The  tailstock 
center  may  be  moved  by  a  crank  on  the  square  at  the 
rear  end,  or  may  be  moved  by  the  handwheel  at  the 
center  of  the  tailstock,  this  wheel  being  brought  for- 

ward to  this  point  for  the  convenience  of  the  operator. 
A  particular  feature  is  that  all  the  squared  shafts  on 
the  machine  are  the  same  size  and  all  the  clamping  bolts 
are  of  the  same  size,  this  feature  making  only  two 
wrenches  necessary  for  the  operation  of  all  of  these 
parts.  The  centers  are  of  Morse  No.  7  taper  and  are 
withdrawn  by  means  of  hexagonal  nuts  screwed  on  the 
front  end.    The  tailstock  is  moved  along  the  bed  by  the 

side  bracket  and  compound  gearing.  The  steadyrest 
is  of  the  five-jaw  type,  the  jaws  being  provided  with 
removable  bronze  tips.  The  regular  length  of  bed  is  22 
ft.  but  other  lengths  can  be  furnished  if  desired. 

"Logan"  Air-Operated  Compensating 
Gollet  Chuck 

The  "Logan"  air-operated  compensating  collet  chuck 
shown  in  cross-section  in  the  illustration  is  being  manu- 

factured by  the  Logansport  Machine  Co.,  Logansport, 
Ind.,  and  sold  by  the  Frank  G.  Payson  Co.,  9  South 
Clinton  St.,  Chicago,  111.  The  chuck  housing  or  body  is 
of  hardened  steel,  ground,  the  taper  seat  for  the  collet 
jaw  being  a  part  of  the  housing,  giving  the  advantage 
of  one-piece  construction  to  the  body  and  reducing 
the  number  of  parts.  The  jaws  are  not  hinged  or 
fastened   together   in  any   manner,   but  are  simply   set 

rHOSS-SECTIO-N'  OF  "LOGA.V  AIR-OPER.VTED  CO.M- 
PENSATING    COLLET   CHUCK 

loosely  into  the  body  and  held  in  position  at  the  draw- 
rod  end  by  the  taper  on  the  draw-rod  connecting  screw 
and  held  expanded  at  the  front  end  by  means  of  a  spring. 
This  floating  type  of  jaw  construction  allows  the  jaws 
to  adapt  themselves  for  work  of  different  diameters  and 
allows  an  equal  and  positive  grip  the  entire  length  of 
the  work.  The  jaws  have  a  maximum  travel  of  S  in. 
when  operated  at  full  stroke,  but  this  can  be  reduced  if 
desired.  The  long,  slow  taper  gives  a  powerful  grip 

and  allows  a  smaller  air  cylinder  to  be  used,  with  con- 
sequent saving  in  air  consumption.  The  chucks  are 

regularly  supplied  in  the  two-  and  three-jaw  type,  with 
master  collet  jaws  to  which  false  jaw  blocks  for  holding 
various  sizes  can  be  fitted,  and  in  IJ-,  21-,  4-  and  6-in. 
sizes. 

Barnes  Precision  Cutter  Grinding 
Machine 

William  0.  Barnes,  Leominster,  Mass.,  has  recently 
placed  on  the  market  the  No.  2040  precision  cutter 
grinding  machine  shown  which  is  for  grinding  gang 
milling  cutters.  It  is  stated  that  this  machine  provides 
a  means  for  the  grinding  of  any  milling  cutter  within 
its  range,  whether  a  single  cutter  of  simple  shape  or  a 
large  complicated  gang  with  either  straight  or  curved 
contours,  and  that  the  operation  becomes  one  of  pre- 

cision and  free  from  errors  customarily  due  to  the  lack 
of  skill  on  the  part  of  the  operator. 

Gangs  can  be  ground  on  their  own  arbors  at  a  single 



May  29,  1919 Let's  Go — Buy  Equipment  Now 
1055 

BARNES    NO.    2ijin    PRECISION    CUTTER    GRINDING 
MACHINE 

Capacity,  cutters  up   to   20   in.   in  diameter   and   40   in.   between 
columns;    floor  space,   100    x   31   in.   over-all;   weight.    2250   lb. 

setting  and  clearance  can  be  given  to  side  and  peripheral 
teeth.  The  cutter  or  gang  while  still  on  its  arbor  is 
placed  on  centers  carried  by  the  two  columns  of  the 
machine,  and  a  flat  templet  having  the  desired  contour 
is  laid  on  the  ledge  that  may  be  seen  at  the  back  of  the 
table.  This  templet  is  then  slid  along  the  ledge  until 
the  cylindrical  try  square  shows  it  to  be  in  correct 
longitudinal  position  with  regard  to  the  cutter,  after 
which  it  is  clamped  in  position  by  turning  the  socket 
screws  shown  in  the  front  of  the  table.  The  hand- 
wheel  beneath  the  table  is  then  turned  until  the  try 
square  shows  the  templet  to  be  in  correct  transverse 
relation  with  the  cutter. 

The  grinding  wheel  is  motor  driven  and  is  mounted 
on  a  carrier  that  is  equipped  with  a  former  pin  and  a 
tooth  rest,  anjd  is  adapted  to  slide  freely  over  the  sur- 

face of  the  table.  Means  are  provided  for  so  truing  the 
wheel  that  its  periphery  at  the  top  of  the  rest  is  in 
exact  vertical  alignment  with  the  surface  of  the  former 
pin,  so  that  to  grind  the  cutter  the  different  teeth  are 
simply  placed  in  contact  with  the  top  of  the  rest  and  the 
carrier  slid  along  the  table,  keeping  the  former  pin  in 
contact  with  the  templet,  while  the  grinding  wheel 
shapes  the  cutter  tooth  to  the  same  line.  The  top  of 
the  rest  for  the  cutter  teeth  is  made  conical  in  order 
to  permit  the  grinding  of  both  straight  and  spiral 
teeth. 

Knight  No.  3  Milling  and  Drilling 
Machine 

A  larger  machine  as  an  addition  to  their  general  line 
has  been  brought  out  by  the  W.  B.  Knight  Machinery 
Co.,  St.  Louis,  Mo.,  which  has  been  designated  as  the 
No.  3  Knight  milling  and  drilling  machine,  and  is 
similar  in  design  to  the  other  machines  of  this  line,  but 
embraces  several  new  features. 

This  new  machine  which  is  shown  in  the  illustration 
is  considerably  heavier  than  those  previously  built, 
and  is  intended  to  handle  a  heavier  class  of  work,  being 
designed  with  the  intention  of  having  it  rigid  enough 
to  obtain  accurate  results  on  any  work  within  its  range. 
The  working  surface  of  the  table  has  been  increased 
and  ail  other  dimensions  increased  proportionately. 

The  spindle,  forged  from  60-point  carbon  steel,  has 

been  accurately  ground  to  size  and  is  made  large  and 
of  ample  proportions  to  give  rigidity  and  strength.  It 
runs  in  a  solid  bronze  bushing  11  in.  long,  and  this 
bushing  is  tapered  and  may  be  adjusted  longitudinally 

to  take  up  wear  by  simply  loosening  one  nut  and  tight- 
ening another.  The  thru.st  washers  are  made  of  bronze 

and  hardened  steel,  all  grooved  and  ground,  and  all 
these  points  are  planned  to  insure  accuracy  and  preser- 

vation of  the  alignment  of  the  spindle.  The  distance 
from  the  center  of  the  spindle  to  the  column  is  10  in., 
and  the  spindle  head  is  adjustable,  which  in  connection 
with  the  vertical  feed  of  the  table  gives  a  maximum  dis- 

tance from  the  spindle  to  the  table  of  18  in. 
A  vertical  feed  of  6  in.  on  the  spindle  is  one  of  the 

new  features  with  which  the  No.  3  machine  has  been 
provided,  and  is  an  addition  to  the  longitudinal  and 
crossfeeds  provided  on  the  previous  machines.  This 
new  feed  feature  will  be  of  particular  advantage  in 
boring  work  and  in  drilling  to  a  certain  depth,  and 
the  various  feeds  of  this  vertical  movement  bear  the 
same  ratio  as  those  of  the  table.  This  vertical  feed  is 

also  provided  with  an  automatic  throw-out  which  may 
be  regulated  in  either  direction  by  means  of  a  grad- 

uated set  collar.    In  addition  to  this  there  is  a  positive 

THE    NO.    3    KNIGHT    MII.I.ING    AND    DRILLING    M.VCHINE 

Floor  space.  72  x  62  in.  ;  height,  85  in.  ;  weight,  2700  lb.  :  diam- 
eter of  countershaft  pulley,  14  in. ;  belt  face,  3  In. ;  speed  of  coun- 

tershaft  pulley,    300    r.p.ni. 

throw-out  which   prevents   the   spindle  from   traveling 
beyond  its  limit  in  either  direction. 

The  table  is  designed  with  a  view  to  obtaining  great 
rigidity  and  resistance  to  distortion,  and  at  the  same 
lime  to  be  of  convenience  to  the  operator  in  handling 
the  work.  The  working  surface  is  8i  x  33  in.  and  has 
Three  T-slots  i  in.  wide,  which  are  made  of  generous 
depth    to    insure    against    breaking    out    of    the    metal 
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around  the  clamping  bolt.  The  table  tilts  and  may  be 

set  to  any  angle  within  a  range  of  70  deg.  by  means 

of  a  graduated  dial  provided  on  the  projecting  arm 
which  carries  the  knee.  The  table  may  also  be  pivoted 

about  the  column.  It  is  claimed  that  these  two  features 

have  proved  themselves  to  be  great  time  and  labor 
savers.  The  longitudinal  feed  of  the  table  is  24  in. 
and  the  crossfeed  is  lOJ  inches. 

The  spindle  is  provided  with  eight  speed  changes 

ranging  from  25  to  300  r.p.m.,  and  eight  feed  changes 

ranging  from  0.008  to  0.060  in.  per  revolution  of  spindle. 

There  are  also  eight  changes  on  both  of  the  table  feeds 
which  have  the  same  range.  All  gears  have  a  large 
face  and  are  cut  with  a  heavy  pitch. 

Simmons  Crank  Shaping  Machine 
The  Simmons  Machine  Co.,  Inc.,  Albany,  N.  Y.,  is 

now  marketing  the  17-in.  single-geared,  crank  shaping 
machine  shown  in  the  illustration,  this  being  designed  to 
meet  the  demand  for  a  medium-duty  machine  for  gen- 

SI.M.MON.S   IT-IXPH  -SINGLE-GEARED   CR.\NK  SHAl'ER 
Stroke,  17  In.;  table,  10  x  13  in.;  head  graduated;  keysiating 

capacity,  up  3  in.  in  diameter ;  swivel  vise  graduated ;  elevating 
screw,  double,  knee  support  being  also  provided ;  cone  pulleys, 
four  step  for  2J-in.  belt;  automatic  "horizontal  feed,  13  in.; 
weight.   1700  lb. 

eral  manufacturing  work.  Work  may  be  attached  to 
either  the  top  or  the  side  of  the  table,  which  is  pro- 

vided with  T-slots  and  also  an  automatic  horizontal 
feed  of  13  in.  The  elevating  screw  is  of  the  double- 
screw  type  operated  by  a  crank  mechanism.  An  out- 

side knee  support  is  provided. 

Shehan  Automatic  Die  Heads 
The  Shehan  Tool  Co.,  321  Frankfort  Ave.,  Cleveland, 

Ohio,  has  recently  placed  on  the  market  a  line  of  auto- 
matic self-opening  adjustable  die  heads,  one  of  which 

is  shovm  in  the  illustration.  Fig.  1  shows  the  assem- 
bled head,  while  Fig.  2  shows  tv-e  device  disassembled  to 

illustrate  the  various  parts.  The  particular  feature 
of  this  line  of  die  heads  is  the  use  of  double-ended 
chasers  having  cutting  edges  on  both  ends.  These 
chasers  can  be  supplied  with  duplicate  threads  on  both 
ends  or  with  different  diameters  and  pitches  on  the 

FIG.    1. 
SHBHAX    AUTOM.VTIC    SEL,F-OPEN'lXG    ADJUST- 

ABLE DIE  HEAD 

two  ends  as  desired.  This  feature  is  said  to  greatly 
lower  the  operating  cost  of  the  heads.  All  parts  except 
the  shank  are  hardened  and  ground  and  the  parts  are 
interchangeable.  The  heads  are  made  on  the  round 
construction  principle  throughout  making  possible  the 
elimination  of  cams  and  other  such  parts.  It  is  stated 
that  the  heads  have  a  comparative  few  number  of  parts, 
that  they  are  very  easy  to  adjust,  that  they  are  very 
quickly  assembled  and  that  the  outside  diameters  are 
less  than  those  of  any  other  type  head  on  the  market. 
The  four  operating  shafts  that  oscillate  the  chasers  have 
teeth  that  engage  the  chasers  their  full  cutting  length, 
giving  a  perfectly  distributed  bearing  that  is  said  to 
add  much  to  the  accuracy  and  life  of  the  cutting  points, 
and  make  it  impossible  for  the  chasers  to  tip,  or  cut 
tapers.  The  adjusting  ring  is  mounted  on  the  shank 
proper,  two  adjusting  screws  fitting  into  recesses,  the 
ends  of  these  screws  resting  upon  the  two  driving  pins. 

The  adjustment  is  accomplished  by  means  of  a  screw- 
driver. The  operating  ring  is  mounted  on  the  chaser 

head,  and  has  four  hardened  pins  engaging  the  adjust- 
ing ring,  *he  reverse  side  being  recessed  to  contain  the 

compression  springs  that  control  the  chaser  movement. 
In  locking  position  the  adjusting  ring  is  engaged  at 

four  points.  The  head  can  be  cleaned  by  simply  re- 
moving the  faceplate  with  a  screwdriver. 

! 

FIG.    2.      A    DIE    HE.\D    DISASSEMBLED 
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Parker  Universal  Toolholder 
The  illustration  shows  a  universal  toolholder  that  is 

being  manufactured  by  the  Parker  Machine  Co.,  Boston, 
Mass.  The  holder  is  universal  and  reversible  with  a 
positive  locking  device  for  each  one  of  the  five  positions 
obtainable,  it  being  possible  to  use  any  type  of  bar-stock 
cutters,  either  flat,  square,  or  round,  and  also  special 
shaped  cutters.  It  is  claimed  that  more  work  can  be 
produced  with  this  holder  than  with  a  complete  set  of 

PARKER    UNIVERSAL,    TOOLHOLDER 

single-purpose  holders  and  that  the  breakage  of  high- 
speed-steel tool  bits  and  setscrews  is  eliminated.  The 

illustration  shows  the  toolholder  with  a  rough-turning 
cutter  in  place  and  also  with  an  internal  boring  tool 
ready  for  work.  The  holder  is  supplied  with  1.5  cutters 
and  forms  a  complete  outfit  in  itself. 

"Stamco"  Heavy-Duty  Planing Machines 
The  Streine  Tool  and  Manufacturing  Co.,  New 

Bremen,  Ohio,  has  just  placed  on  the  market  a  new  line 
of  extra-heavy-duty  planing  machines  that  are  built 
in  five  sizes,  36  x  36  in.,  42  x  36  in.,  42  x  42  in.,  48  x  4? 
in.  and  48  x  48  in.  The  bed  is  of  box-type  construction 
with  a  diaphragm  extending  across  the  entire  top  ex- 

cept where  the  opening  for  the  gears  is  necessary.  The 
table  slides  on  V-ways,  and  is  said  to  be  unusually  wide 
and  well  ribbed,  being  provided  with  ledges  to  protect 
the  V-tracks  from  dust  and  chips.  The  rack  for  driving 
is  set  into  the  table  and  fastened  in  place  with  capscrews 

and  steel  taper  pins,  the  rack  teeth  being  2i  in.  di- 
ametral pitch.  Box-type  construction  is  used  for  the 

housings  which  are  bolted  and  pinned  to  the  bed,  and 
are  planed  and  finished  for  the  application  of  the  side 
heads.  The  crossrail  is  heavy,  with  a  large  bearing 
surface,  the  rail  screws  and  rail  rod  as  well  as  the  rail 
elevating  screws  being  fitted  with  ball-thrust  bearings, 
micrometer  collars  being  provided  for  the  rail  screws. 
The  heads  are  fitted  with  taper  gibs,  and  the  slide 
screws  have  micrometer  collars  and  ball-thrust  bearings. 
The  side  heads  are  counterbalanced,  are  fitted  with  auto- 

matic feeds  and  can  be  run  down  below  the  level  of  the 
table  when  not  in  use.  All  gears  except  the  main  drive 

pinion  are  of  semi-steel,  this  particular  one  being  ma- 
chined from  a  steel  forging.  The  power  elevating  de- 

vice is  located  on  the  top  brace,  and  is  operated  through 
a  clutch  so  made  that  it  will  immediately  disengage  on 

•■STAMCO"  EXTRA-HEAVY-DUTY  PLANING  MACHINE 
Made  in  5  sizes:  36  x  36  in..  42  x  36  in.,  42  x  42  in.,  48  x  42  in.. 

48  X  48  in.  Specifications  for  42  x  42-in.  machine;  Width  of 
worl<  planed,  43  in.  ;  height  of  work  planed,  43  in.  :  width  of 
platen,  39  in.  ;  thicltnes.s  of  platen,  7  in.  :  distance  between  V's, 
24  in.  ;  depth  of  bed,  2.">  in.  :  face  of  housing,  9  in.  ;  face  of 
crossrail,  16  in.;  length  of  saddle  bearing  on  i-aii.  17J  in.;  length 
of  rail-head  down  feed,  15  in.;  face  of  bull  wheel,  73  in.;  di- 

ametral pitch  of  bull  wheel,  2  J  in.  ;  widtii  of  cutting  belt,  3  2  in.  ; 
diameter  of  cutting  pulley,  30  in.  ;  diameter  of  i-eturn  pulley. 
24  in.  :  width  of  countershaft  belt,  6  in.  ;  diameter  of  countershaft 
pulley,  18  in.;  height,  105  in.;  width,  92  in.;  countershaft  speed. 
350  r.p.m. ;  horsepower  required  for  50-ft.  cutting  speed  of  platen, 
25. 

encountering  any  obstruction.  The  bull  gear  shaft  is 
stationary  and  is  supported  in  the  bed.  All  running 
shafts  are  fitted  in  special  bushings  while  the  pulley 
shaft  is  mounted  in  heavy-duty  Hyatt  roller  bearings. 
The  driving  pulleys  are  of  aluminum  cast  on  a  semi- 
steel  chill  to  reduce  momentum  to  a  minimum.  The 
shifting  mechanism  can  be  operated  from  either  side 
of  the  bed,  and  the  table  is  provided  with  dogs  on  both 
sides.  A  safety  locking  pin  is  provided  for  each  belt 
shifter.  The  countershaft  is  also  mounted  in  Hyatt 
roller  bearings,  a  heavy  flywheel  pulley  being  provided. 

Bilton  Swivel  Machine  Vise 
The  Bilton  Machine  Tool  Co.,  Bridgeport,  Conn.,  has 

recently  placed  on  the  market  the  swivel-base  machine 
vise  shown  in  the  illustration.  This  vise  has  been  de- 

signed for  heavy  work,  the  sliding  jaw  being  pulled  up 
against  the  work.  This  jaw  is  gibbed  to  the  base  in 
order  to  prevent  it  from  rising  when  pressure  is  applied, 
the  design  also  tending  to  hold  the  jaw  on  the  base. 
The  stationary  jaw  is  of  box-form  construction,  is  keyed 
to  the  base  and  wholly  incloses  the  operating  screw,  the 

BILTON  MILLING  VISE 

7 
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end  of  which  bears  just  back  of  the  face  of  the  Jaw. 

The  removable  face  of  the  stationary  jaw  is  held  in 

place  by  two  screws,  the  heads  of  which  are  made  long 

and  project  through  to  the  back  in  order  that  the  face 

may  be  conveniently  removed.  It  will  be  noticed  that 

the  screw  and  operating  mechanism  of  the  vise  are 

wholly  inclosed  in  the  box-type  stationary  jaw,  so  that 
dirt  and  chips  are  absolutely  excluded. 

Simplex  Sine  Bar 
The  sine  bar  illustrated  is  the  product  of  the  Simplex 

Tool  Co.,  Woonsocket,  R.  I.  This  is  a  5-in.  bar,  is 
mounted  on  a  base  and  can  be  set  either  by  measuring 

over  the  bottom  of  the  base  and  the  button  with  a  mi- 
crometer, or  between  the  top  of  the  base  and  the 

button  with  blocks.  With  the  swinging  construction 

used  it  is  only  necessary  to  set  one  end  of  the  bar. 

SIMPLEX  SINE  BAR 

The  device  may  be  used  against  an  angle  plate  or  laid 
flat  upon  its  side  as  desired,  as  the  side  of  the  base 
and  side  of  the  bar  are  in  one  plane.  The  bar  itself 
is  of  channel  construction  and  in  some  cases  small  work 
can  be  clamped  directly  to  it.  The  clamping  device  for 
the  bar  is  said  to  be  entirely  new,  and  capable  of  lock- 

ing the  bar  to  the  base  with  a  very  powerful  and  central- 
ized grip,  at  the  'same  time  eliminating  the  tendency  to 

spring  or  move  the  bar.  A  special  steel  is  used  in  the 
construction  of  the  device  which  is  hardened  and  ground 
all  over.  Gage  blocks  for  setting  common  angles  with- 

out figuring  can  be  furnished  if  desired,  the  outfit 
when  so  ordered  being  packed  in  a  hardwood  box. 

"Abitz"  Reversible  Countershaft 
The  "Abitz"  reversible  countershaft  is  a  recent 

product  of  the  Rockford  Metal  Specialty  Co.,  720  South 
Main  St.,  Rockford,  111.  The  countershaft  is  arranged 
to  give  forward,  neutral  and  reverse  speeds,  and  makes 
use  of  a  planetary-gear  mechanism  to  accom.plish  these 
results.  A  clutch  at  the  right  fixed  to  the  shaft  engages 
the  pulley,  while  a  stationary  clutch  at  the  left  loosely 
mounted  on  the  shaft  engages  the  idling  drum,  and  acts 
as  a  brake.  Two  spools  fixed  to  one  shifter  arm  are 
provided  to  expand  the  clutches.  If  the  shifter  arm 
is  throvra  to  the  left,  the  right  clutch  is  expanded, 
engaging  the  pulley  and  driving  the  shaft  in  the  same 
direction,  the  whole  mechanism  revolving  as  one  unit ; 
while  if  the  shifter  is  thrown  to  the  right,  expanding 
the  left  clutch  the  idling  drum  will  remain  stationary, 
forcing  the  pinion  to  drive  the  gear  fixed  to  the  shaft 
in  the  opposite  direction  or  reverse.  This  construction 
gives  forward,  neutral  and   reverse,   the  belt   running 

^4t#^ 
"ABITZ"  REVERSIBLE  COUNTERSHAFT 

in  one  direction,  through  the  control  of  one  lever.  The 
gears  are  working  only  when  the  countershaft  is  in 
reverse;  when  the  shaft  is  at  rest  these  gears  merely 
idling  around  in  their  planetary  path. 

Defiance  No.  23  Independent-Feed  Rail 
Drilling  Machine 

The  No.  23  independent-feed  rail  drilling  machine, 
with  No.  33  independent  heads,  is  a  recent  product  of 
the  Defiance  Machine  Works,  Defiance,  Ohio.  This  is  a 
heavy-service  production  tool,  and  especially  intended 
for  use  in  locomotive,  railway,  gas-engine,  automobile, 
or  other  shops  where  the  work  includes  heavy  gang  or 

heavy  jigged  drilling. 
The  speed  mechanism  is  attached  to  the  upper  end  of 

the  upright  at  the  left  end  of  the  frame,  and  consists 
of  two  cones  of  hardened-steel  gears,  back  gears,  and 
a  hardened  roll-in  gear.  The  cones  consist  of  three 
gears  each,  thus  providing  three  different  gear  ratios 
which,  when  used  in  conjunction  with  the  back  gears, 
give  si.x  speed  changes.     The  shafts  in  the  speed  box 

DEFIANCE    NO.    23    INDEPENDENT -FEED    RAIL    DRILLING 
MACHINE 

Capacity  in  solid  steel,  2  In.  ;  maximum  distance,  nose  of  spindle 
to  top  of  table,  32  in.  ;  distance  from  center  of  spindles  to  face 
of  column,  124  in.  :  minimum  distance  center  to  center  of  spindles, 
8  in.  ;  maximum  distance  center  to  center  of  outside  spindles,  78 
in.  :  length  of  power  feed.  12  in.  ;  working  surface  of  table,  20  x 
98  in.;  vertical  adjustment  of  table.  12  in.;  speed  changes,  six, 
2.")  to  186  r.p.m.  ;  feed  changes,  three.  0.006,  0.009  and  0.014  m. 
per  spindle  revolution  ;  diameter  of  spindle  nose.  3  in.  ;  diameter 
at  driving  point,  3  in.;  diameter  of  spindle  sleeve,  4  in.;  Morse 
taper  in  spindle.  No.  5  ;  drive  pulley.  20  x  oi  in.  ;  speed  of  dnve 
puUev,  3.50  r.p.m.;  horsepower  required,  10;  floor  space,  56  x  144 
in.;  net  weight,  12,180  lb. 
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rotate  in  Hyatt  roller  bearings,  and  the  drive  shaft 
which  transmits  the  power  from  the  speed  mechanism 
to  the  spindle  turns  in  combined  radial  and  thrust  ball 
bearings.  The  speed  box  receives  its  power  from  a 
constant-speed  pulley,  a  Johnson  friction  clutch  being used. 

The  feed  mechanism  is  inclosed  and  carried  at  the 
upper  end  of  the  upright  at  the  right  end  of  the  frame, 
the  feed  changes  being  obtained  through  two  cones  of 
gears  driven  by  the  spindle  drive  shaft.  These  gear 
cones  'give  three  changes  of  feed  for  each  spindle  speed, the  feed  changes  being  effected  by  a  slip  key  operated 
by  a  hand  lever.  The  feed  is  transmitted  from  the  two 
gear  cones  to  the  feed  shaft  by  the  gears  and  a  worm 
and  worm  gear,  the  end  thrusts  being  carried  by  ball 
bearings.  A  handwheel  is  provided  for  advancing  or 
returning  each  spindle  rapidly. 

The  dove-tail  method  is  used  to  gib  the  spindle  head 
to  the  crossrail,  each  head  being  a  self-contained  unit 
that  may  be  adjusted  longitudinally  along  the  rail  by 
means  of  a  crank  handle  operating  through  a  rack-and- 
pinion  m.echanism.  The  spindles  themselves  are  of 
forged  high-carbon  steel  driven  by  spiral  gears  with  two 
keys  extending  from  the  gear  through  the  sleeve  and 
into  ways  in  the  spindle.  The  end  thrust  on  these 
keys  and  the  spiral  gear  is  taken  by  a  ball  bearing, 
while  the  spindle  thrust  is  taken  on  SKF  ball  bearings. 
This  drive  is  located  in  the  lower  end  of  the  head, 
a  feature  that  reduces  torque  in  the  spindle  to  a  mini- 

mum. Each  spindle  is  counterbalanced,  and  is  inde- 
pendent of  the  rest.  The  levers  used  to  apply  the  feed 

and  drive  to  each  spindle  are  interlocking,  so  that  power 
feed  cannot  be  engaged  while  the  spindle  is  not  being 
driven.  Adjustable  stops  are  provided  for  drilling  to 
a  given  depth. 

The  table  is  a  box  type  casting  and  is  adjusted  ver- 
tically by  means  of  a  crank-operated  mechanism  connect- 

ing to  the  two  jackscrews  through  a  worm  and  worm 
gear.  The  jackscrews  are  located  in  the  center  line  of 
the  spindles.  •  A  cored  section  of  the  table  serves  as 
a  reservoir,  and  the  table  casting  is  shaped  on  all  four 
sides  so  as  to  form  a  trough  into  which  the  cutting 
compound  flows  before  passing  to  the  reservoir.  The 
pump  for  circulating  the  cutting  compound  is  fastened 
to  the  upright  at  the  left  end  of  the  frame  and  driven 
from  the  countershaft. 

Lubrication  is  by  a  force-feed,  gravity-flow  and  splash 
system  combined,  made  possible  by  the  all-inclosed  unit 
construction.  The  speed  mechanism,  feed  mechanism 
and  each  of  the  spindle  heads  are  provided  with  inde- 

pendent and  self-contained  oiling  systems,  the  contents 
of  each  unit  being  partly  submerged  in  a  bath  of  oil, 
while  the  bearings  are  lubricated  by  force  feed  through 
individual  leads  which  carry  a  sufficient  flow  of  oil  to 
flush  all  inclosed  parts  on  its  return  to  the  reservoir. 

Utility  Pressure  and  Vacuum  Pump 
The  Utility  Compressor  Co.,  Detroit,  Mich.,  has  re- 

cently placed  on  the  market  a  number  of  models  of  the 
pressure  and  vacuum  pump  shown  in  the  illustration. 
Fig.  1.  Fig.  2  shows  a  cross-section  view  of  a  different 
model  but  indicates  the  general  construction.  The  rotary 
motion  of  the  pump  shaft  is  converted  into  a  reciproca- 
tory  motion  of  the  eight  pistons  by  a  connecting-rod 
rocker  pivoted  on  a  universal  joint.  The  connecting-rod 
rocker  is  engaged  in  the  crankshaft  at  a  proper  dis- 

tance to  give  a  stroke  of  !/„  in.     The  circular  or  wave- 

UTILITY  PRESSURE  AND  VACUUM  PUMP 

Number  of  cylinders,  8 ;  bore  of  cylinders,  1  in.  :  strolie.  1 A 
in.  ;  speed,  420  r.p.m. ;  capacity,  2.1  cu.ft.  of  free  air  per  minute; lubrication,  splasli  system;  lieigiit  over-all,  17  in.;  width,  15  in.; depth.  91  m.  ;  pressure  pumped,  up  to  300  lb.  per  sq.in. :  vacuums 
pumped,  as  higli  as  28J  in.  of  mercury. 

like  motion  of  the  rocker  delivers  the  power  in  turn  to 
each  of  the  pistons,  there  beihg  i-in.  lead  between 
the  pistons  which  insures  a  continuous  flow  of  air  and 
a  steady  pull  on  the  driving  arm.  The  driving  arm 
of  the  crankshaft  is  counterbalanced  and  a  small  blade 
attached  to  the  crankshaft  splashes  oil  on  the  various 
parts.  One  discharge  valve  is  used  for  each  cylinder 
and  all  of  the  eight  are  mounted  in  one  plate.  The  valves 
are  made  of  brass,  cylindrical  in  shape,  giving  a  soft 
face  against  a  hard  seat  and  are  peened.  An  arrange- 

ment is  incorporated  to  prevent  rotation.  It  is  stated 
that  in  operation  the  valves  lift  only  about  0.01  in.  off 
their  seats,  a  feature  that  gives  quiet  running.  The 
cylinders  are  cast  en  bloc  and  the  intake  is  through  a 
stationary  port  cut  in  each  cylinder.  The  crankshaft, 
connecting-rod  rocker,  and  pistons  are  of  open-hearth 
steel,  the  first  two  being  forged,  heat-treated,  and 
tempered.  Each  piston  carries  two  cast-iron  rings  and 
is  fitted  with  oil  grooves.  The  crankshaft  has  a  die- 
cast,  nickel-bronze,  removable  bushing.  The  connect- 

ing-rods are  2i'|j  in.  long  and  have  a  i-in.  haidened- 
steel  ball  at  each  end.  The  motor  furnished  is  either 
for  alternating   or   direct   current   as   desired   and   the 

FIG.   2.      A  OROSS-SECTIOX  SHOWING  THE  CONSTRUCTION 
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drive  is  by  means  of  a  silent  chain  protected  by  an 

aluminum  chain  guard.  The  capacity  of  the  compres- 

sor is  2^  cu.ft.  of  free  air  per  min.  and  pressures 

up  to  300  lb.  or  vacuums  as  high  28J   in.  of  mercury. 

Oliver  Profiler 

The  profiler  shown  in  the  illustration  is  a  recent 

product  of  the  Oliver  Instrument  Co.,  Adrian,  Mich., 

and  is  used  for  the  production  of  duplic:'.te  irregular 

parts  from  sheet  metal  up  to  ;,'■,  in.  thick.  The  machine 
is  built  vifith  a  deep  throat  and  a  short  stroke,  the 

punch  used  being  round  in  section,  and  hav:ng  a  heel 

OLIVER    PROFILER 

on  the  back  which  does  not  raise  out  of  the  die  when  the 
machine  is  in  operation.  There  is  an  eccentric  bearing 
on  the  head  by  means  of  which  the  punch  can  be  raised 
i  in.  in  order  that  the  work  may  be  passed  under  the 
punch  when  it  is  desired  to  work  out  a  hole  in  a  piece 
of  metal.  A  templet  is  first  made  to  the  exact  shape  of 
the  part  desired,  this  templet  being  doweled  to  the 
work.  The  stroke  is  proportioned  so  that  the  punch 
clears  the  stock  only  and  cuts  into  the  metal  until  the 
templet  rubs  against  the  body  of  the  punch;  the  work 
being  guided  by  hand.  It  is  impossible  to  over-run  the 
finished  outline,  and  the  work  comes  from  the  machine 
practically  finished,  it  being  simply  necessary  to  remove 
with  a  file  any  small  scallops  left  by  the  punch.  The  ma- 

chine is  motor  driven  and  has  an  interlocking  switch 
and  brake  arrangement  so  that  the  machine  only  runs 
as  long  as  the  foot  pedal  is  depressed.  The  speed  is 
250  strokes  per  minute  and  the  stroke  i  in.  The  total 
weight  is  601  lb. 

Grand  Rapids  Casting  Grinding 
Machine 

The  Grand  Rapids  Grinding  Machine  Co.,  Grand 
Rapids.  Mich.,  has  recently  placed  on  the  market  the 
casting  grinding  machine  shown  in  the  illustration. 
This  machine  is  intended  for  use  in  the  foundry  or 
machine  shop  for  the  grinding  of  gates,  sprues,  fins, 
rough  places,  etc.  or  for  the  grinding  of  the  surface  of 
castings  preparatory  to  filling  and  painting.  The  base 
casting  has  three  feet  in  order  that  it  may  be  mounted 
on  rough  flooring,  and  carries  the  main  spindle  in  ring 
oiled  bearings.     The  spindle  is  of  the  hollow  type  in 

GRAND    KAPIDS    CASTING    GRINDING    MACHINE 

the  form  of  a  heavy  steel  sleeve.  The  key  extends 
through  from  the  pulley  into  a  long  feathered  keyway 
on  the  internal  shaft  which  slides  longitudinally  inside 
of  this  hollow  spindle.  To  the  outer  end  of  this  spindle 
shaft  is  fitted  a  universal  joint  and  to  this  joint  in 
turn  is  fastened  the  long  rigid  shaft  which  carries  the 
grinding  wheel.  This  construction  allows  the  grinding 
wheel  to  be  moved  up  and  down  or  sideways,  and  also  in 
and  out  to  a  given  extent,  thus  covering  considerable  area 
without  the  necessity  for  moving  the  casting. 

The  machine  regularly  carries  a  12-in.  grinding  wheel 
with  IJ-in.  face,  but  smaller  wheels  can  be  quickly 
fitted.  The  machine  is  driven  by  a  3-in.  double  belt 
and  from  5  to  10  hp.  are  recommended.  The  wheel 
shaft  is  inclosed  in  a  pipe  the  entire  length  and  the 

wheel  itself  is  provided  with  a  guard.  Standard  equip- 
ment includes  the  machine  complete  with  countershaft, 

counterweight,  s-in.  steel  rope  for  counterweight, 
swivelsheave  pulleys,  clamps  for  rope,  wheel  guard,  etc., 
but  does  not  include  the  belting,  grinding  wheel  or 
casting  carrier  which  can  be  supplied  as  extras. 

"Sterling"  Foot-Power  Lathe 
The  Shepard  Lathe  Co.,  Canal  and  Jackson  Sts., 

Cincinnati,  Ohio,  has  just  placed  on  the  market  the 
"Sterling"  11-in.,  cone-head,  back-geared,  screw-cutting, 
foot-power  lathe  shown  in  the  illustration.  The  lathe 
can  also  be  furnished  with  countershaft  for  power 
drive  if  desired.  The  headstock  is  provided  with  a 

hollow  spindle  of  high-carbon  steel,  running  in  white- 
bronze  bearings,  the  front  bearing  being  tapered  to 

allow  adjustment  for  wear.  The  cone  pulley  is  three- 
step  for   a    li-in.    belt.      The   back   gearing   is   of   the 
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degree  of  accuracy  in  observation.  Another  feature  of 
the  knee  is  the  location  of  one  of  the  measuring  plugs 

in  the  center  of  rotation,  this  feature  eliminating  con- 
siderable measuring,  as  it  does  not  change  its  position 

when  setting  the  table.  Both  measuring  plugs  are 

protected  from  damage  by  parts  of  the  knee  which  ex- 

"STERLING"  11-IN.  FOOT-POWER  ENGINE  LATHE 

Actual  swing-  over  bed.  llj  in.;  hole  through  spindle,  JJ  in.; 
spindle  nose,  IJ  in.  in  diameter  threaded,  lii  pitch;  front  spindle 
bearing,  IJ  x  2J  in.:  rear  spindle  bearing,  li  x  24  in.;  diameters 
of  cone  pulley,  3,  4|  and  6J  in.  ;  width  of  belt,  l.J  in.  ;  ratio  of 
baclc  gears,  4  to  1,  diameter  of  tail  .spindle,  11  in.,  diameter  of 
lead  screw,  U  in.  ;  length  of  carriage  on  bed,  11  in.  ;  size  of  tools. 
J  X  1  in.  ;  threads  cut.  3  to  40  ;  distance  between  centers,  24 
and  36  in.  with  4-  and  5-ft.  beds  respectively ;  net  weight,  500  lb. 

planetary  type  and  is  located  on  the  inside  of  the  cone 
pulley.  This  construction  allows  the  spindle  to  be 
thrown  in  direct  or  back  gear  without  stopping  the 
spindle,  the  movement  being  accomplished  by  means  of 
the  clutch  handle  located  near  the  front  spindle  bearing. 
Either  a  compound  or  a  plain  rest  may  be  furnished  at 
the  option  of  the  purchaser,  all  rests  being  gibbed 
throughout  and  provided  with  micrometer  collars  on 
the  feed  wheels.  The  tailstock  is  of  the  set-over  type 
for  taper  turning,  the  spindle  being  IJ  in.  in  diameter, 
and  graduated  in  sixteenths  of  an  inch  for  drilling  to 
a  given  depth.  Power  longitudinal  feed  is  furnished 
as  standard  equipment  and  power  crossfeed  can  be 
furnished  at  a  slight  additional  cost.  A  chasing  dial 
is  arranged  in  connection  with  the  apron  handwheel 
to  simplify  the  chasing  of  threads.  A  notable  feature 
is  that  the  bar  fool  treadle  runs  the  whole  length  of 
the  lathe,  enabling  the  operator  to  drive  the  lathe  from 
any  point  along  the  bed. 

Taft-Peirce  Toolmaker's  Knee 
The  illustration  shows  an  improved  form  of  tool- 

maker's  knee  recently  placed  on  the  market  by  the  Taft- 
Peirce  Manufacturing  Co.,  Woonsocket,  R.  I.  In  the 
new  device  a  second  measuring  plug  has  been  sub- 

stituted for  the  hole  in  the  table,  the  distance  between 
the  two  measuring  plugs  being  5  in.  This  arrangement 
facilitates  the  manipulation  of  the  tool  when  making 
accurate  measurements  and  also  reduces  the  calculation 

necessary  to  set  for  any  given  angle.  The  outer  meas- 
uring plug,  instead  of  being  inserted  in  the  edge  of 

the  table,  is  mounted  in  an  adjustable  plate  held  in 
position  by  two  dowel  pins.  This  construction  is  used 
so  that  in  case  it  is  ever  necessary  to  repair  the  knee 

the  plate  can  be  readjusted  and  redoweled  without 
undue  trouble.  The  base  of  the  knee  is  finished  on  two 
right-angle  faces  which  permit  it  to  be  set  at  any  angle 
from  zero  to  90  deg.  and  yet  make  the  measurement 
on  an  angle  of  45  c'^or.  or  less,  which  gives  the  greatest 

TAFT-PEIRCK  TOOLMAKER'S   KNEE 

tend  beyond  them.  The  knee  is  also  made  with  a 
vernier  reading  angles  of  5  min.  in  place  of  the  meas- 

uring plugs  if  desired. 

Acme  Drilling  Vise 
The  Acme  Tool  Co.,  143  West  Water  St.,  Milwaukee, 

(Vis.,  has  recently  placed  on  the  market  the  drilling  vise 
shown  in  the  illustration.  This  device  is  of  open-work 
construction  so  that  holes  may  be  drilled  completely 

through  a  piece  of  work,  and  two  V-grooves  are  placed 
in  one  of  the  jaws  so  that  cylindrical  work  can  be  con- 

veniently held.  The  tool  is  made  of  semi-steel  and  the 
sides  and  edges  are  made  at  right  angles  so  that  after 
a  piece  of  work  is  once  clamped  holes  can  be  conveniently 
drilled  at  right  angles  without  moving  the  work  in  the 
vise.     The  screw  is   1   in.   in   diameter  with   an   Acme 

ACME   DRILLING    VISE 



1062 AMERICAN     MACHINIST 
Vol.  50,  No.  22 

thread.  The  vise  is  5*  in.  wide,  31  in.  high  and  lOi  in. 

long,  having  a  maximum  opening  between  the  jaws 

of  4^  in.  The  sliding  jaw  moves  on  two  cylindrical  ways 

that  are  securely  fastened  at  the  ends  to  the  stationary 

jaw  and  the  block  carrying  the  screw,  these  ways  being 
of  suitable  size  to  give  rigidity. 

The  "True"  Indicator 
Osberg  «i  Johanson,  206  Boston  St.,  Dorchester,  Mass., 

has  recently  placed  on  the  market  the  "True"  indicator, 
or  wiggler,  shown  in  the  illustration.  This  device  re- 

quires no  elaborate  setting  up  on  account  of  its  simple 

construction,  and  has  no  delicate  springs,  levers  or  other 

"TRUE"   INDICATOR 

small  parts  to  get  out  of  order.  The  outfit  consists 
of  a  set  of  two  centers  and  a  scale  that  can  be  used  for 
indicating  motions  of  the  pointer ;  this  scale  being  held 
in  an  ordinary  surface  gage  when  in  use.  The  device 
can  be  used  for  truing  up  center  marks  in  work  to  be 
bored  oi.t,  for  testing  lathe  centers,  aligning  the  head- 
stocks  and  tailstocks  of  lathes,  and  other  similar  center 

jobs. 

Nelson  Universal  Angle  Fixture 
The  universal  angle  fixture  illustrated  is  a  recent 

product  of  the  Nelson  Tool  and  Machine  Co.,  253  Nor- 
folk St.,  Newark,  N.  J.,  and  is  made  in  three  sizes.  The 

smallest  size,  3  x  3§  in.,  is  made  with  a  plain  base  only, 
while  the  two  larger  sizes,  6x9  and  9  x  12  in.,  are 
made  with  either  plain  or  swivel  bases  as  desired.     The 

NELSON  UNIVERSAL  ANGLE   FIXTl.KE 

swivel-base  fixture  illustrated  can  be  adjusted  to  any 
angle  horizontally  and  can  be  adjusted  to  90  deg.  in  a 
vertical  direction  without  the  necessity  of  resetting  the 
work  being  held.  Adjustments  in  the  vertical  plane  are 
made  by  a  gear  and  pinion  wrench  that  has  a  sufficiently 
large  ratio  to  permit  fine  adjustment.  After  being 
adjusted  to  the  desired  position  the  table  can  be  se- 

curely clamped.  The  swivel  head  is  locked  to  the  base 
by  two  bolts  that  prevent  any  possibility  of  lifting. 
Another  feature  is  the  construction  of  the  top  plate, 
which  has  three  T-slots  in  the  top  and  one  on  the  edge, 
this  being  said  to  be  advantageous  where  work  of  L- 
shape,  such  as  the  work  shown  clamped  in  position,  is 
being  handled. 

What  Is  the  Matter  With  the  Machine- 
Tool  Business? 
By  W.  D.  Forbes 

The  growl  of  Entropy,  made  manifest  on  page  645 
cf  American  Machinist,   is   deserving   of  comment. 

It  may  be  divided  into  four  parts:  First,  the  query 
as  to  why  men  go  into  the  machine-tool  business,  and 
once  in,  how  do  they  stay  in?  second,  his  implication 
that  all  buyers  of  machine  tools  are  bone-heads;  third, 
that  machine-tool  builders  are  a  timid,  non-progressive 
lot,  and  fourth,  that  it  is  time  to  find  some  new  ex- 

pressions to  use  when  selling  tools. 
Let  us  consider  these  statements  in  order:  Men  go 

into  the  machine-tool  business  because  it  can  be  made 
to  pay,  and  they  stay  in  it  because  it  does  pay.  This 
is  proven  by  the  fact  that  the  advertising  pages  of 
American  Machinist  carry  the  names  of  many  tool 
builders,  not  a  few  of  them  having  been  represented 
there  throughout  the  already  long  life  of  that  estimable 
journal.  If  the  business  did  not  pay,  these  names  would 
have  dropped  out  of  sight  long  ago. 

I  have  personally  assisted  at  the  founding  of  several 
tool-building  firms  that  have  made  money  after  the 
second  year  and  are  now  rated  high  in  the  business 
world  even  though  they  have  never  done  anything  but 
build  and  sell  machine  tools.  I  have  known,  too,  of 
a  lot  of  people  who  have  started  in  this  line  of  business 
and  failed;  but  such  a  condition  will  be  found  in  all 
classes  of  trade. 

Regarding  the  allegation  that  forms  the  second  part 

of  Entropy's  disquisition:  I  have  sold  machine  tools 
to  many  persons  and  firms  and  as  a  rule  I  have  not 
found  them  bone-heads.  I  have  often  found  that  a 

buyer  did  not  agree  with  me  as  to  the  value  and  utilitj- 
of  a  tool  and  have  sometimes  been  brought  to  change 
my  views  to  accord  with  his,  but  have  more  often  been 
able  to  convert  him  to  my  way  of  thinking.  I  have 
sold  tools  to  people  who  would  have  liked  to  buy  lathes 
and  planers  of  a  higher  grade  than  those  that  I  sold 
them,  but  lack  of  funds  made  it  simply  a  question  of 
buying  what  they  could  pay  for  or  go  without. 

Most  tool  buyers  want  to  get  the  best  there  is 
and  all  of  them  want  to  be  shown  why  it  is  best; 
they  will  not  pay  for  it  unless  its  ability  to  do  what 
is  claimed  for  it  is  demonstrated.  Often  a  customer 
will  send  me  a  blueprint  of  a  piece  which  is  now  being 
machined  on  a  certain  tool  in  so  many  hours  with 
speeds,  feeds,  etc.,  designated,  and  ask  me  if  I  know  of 
any  machine  which  will  do  better;  if  I  do,  I  can  make 
a  sale.  When  a  customer  wants  a  standard  tool  he 
usuallv  orders  direct  from  the  maker. 
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The  foregoing  would  seem  to  indicate  that  Entropy's 
idea  of  the  bone-head  buyer  is  not  substantiated,  at 
least  in  so  far  as  my  customers  are  concerned. 
Now  about  timidity  and  lack  of  progress:  His  ref- 

erence to  a  designer  from  the  back-hills  but  thinly  veils 
the  remarkable  achievement  of  Mr.  Harkness — the 
flat-turret  lathe,  a  monument  to  him  far  greater  than 
any  of  hewn  stone  or  beaten  brass — to  whom  the  me- 

chanical world  owes  much  for  his  successful  endeavor 
to  overcome  timidity  in  machine  design. 

Fellows,  too,  from  the  backwoods  of  Vermont,  brought 
forth  something  in  the  way  of  gear-making  machinery 
that  can  scarcely  be  called  unprogressive ;  some  years 
ago  a  man  named  Fox  produced  a  lathe  that  was  a 
departure  from  fixed  ideas;  the  Lo-Swing  lathe  might 
be  considered  as  a  show  of  boldness,  and  Gisholt  also 
has  done  some  things  other  than  change  the  size  of 
oil-cups  on  his  product. 

Then  we  have  the  geared-head  lathe,  and  the  draw-in 
chuck  for  large  sizes.  The  little  box  of  quick-shift 
gears  does  not  seem  to  please  Entropy;  neither  did 
it  please  me  at  first,  but  I  was  soon  converted  and  this 
is  how  it  came  about: 

I  had  bought  four  small  non-screw-cutting  lathes, 
having  a  lot  of  work  just  suited  to  their  capacity, 
but  my  foreman  never  ceased  to  growl  and  mutter  about 
them,  as  he  srsmed  to  find  jobs  for  them  that  required 
the  cutting  of  threads. 

One  day  he  got  a  better  job  and  I  put  one  of  the 
toolmakers  in  his  place.  Not  hearing  any  growls  from 
the  new  incumbent  I  went  out  into  the  shop  to  investi- 

gate and  found  these  lathes  being  worked  to  the  limit 

of  their  capacity  on  straight  valve-stems  which  had 
three  shoulders  of  different  diameters  to  be  threaded. 

New  Foreman  Has  Better  Way 

My  new  foreman  had  arranged  to  pass  these  pieces 
on,  as  soon  as.  they  were  ready  for  threading,  to  a 
lathe  which  was  equipped  with  the  quick-shift  gear, 
and  each  stem  was  finished  at  one  dogging  so  far  as 
the  threads  were  concerned.  The  machinist  cut  the 
smallest  thread  first,  changed  the  gears  to  the  required 
pitch  for  the  second  size  and  dropped  a  proper-sized 
spacing  block  back  of  the  stop-screw,  changing  again 
and  substituting  a  larger  spacing  block  for  the  largest 
thread.  These  shifts  took  but  a  moment  each  and  thus 

served  to  give  maximum  of  output  with  the  least  pos- 
sible loss  of  time. 

The  quick-shift  gear  box  is  more  than  a  talking  point. 
As  to  scraped  fits,  ground  spindles,  and  other  talk 
considered  by  Entropy  to  be  thread-bare,  he  should 
remember  that  to  many  others  it  is  new;  that  there  is 
a  prospective  machinist  born  every  hour,  who  has  to 
learn  the  value  of  these  fine  points.  A  good  salesman 
talks  to  the  man  to  whom  he  wishes  to  make  a  sale 

according  to  the  latter's  years  and  experience,  and  the 
observant  seller  soon  knows  what  points  will  be  most 
interesting  to  the  prospective  buyer. 

The  two-chuck  and  two-table  idea  for  planing  ma- 
chines did  not  work  out  well  because  nothing  was  saved 

by  it.  In  lathe  work  two  chucks  are  handy  only  when 
a  iob  comes  along  that  must  be  done  at  once  and  the 
only  available  lathe  is  one  in  which  a  piece  of  work 
is  already  chucked  that  could  not  be  re-set. 

Taking  it  altogether  it  seems  to  me  that  we  have 
advanced  to  a  considerable  degree  in  tool  design  since 
the  civil  war,  and  to  my  mind  the  100  per  cent,  gain 

in  machine  work  lies  rather  in  the  direction  of  trying 
to  handle  efficiently  the  tools  which  we  now  have  rather 
than  in  searching  for  radical  improvements. 

A  Universal  Drill  Jig  Operated  by 

Compressed  Air 
By  Raymond  Grant 

The  idea  of  a  drilling  jig  that  should  be  adaptable 
to  different  jobs  by  making  for  each  job  a  pair  of 
false  jaws  that  could  be  used  in  the  jig,  I  first  worked 
out  by  a  fixture  in  which  the  upper  false  jaw  served 
as  a  guide  bushing  for  the  drill  helping  to  locate  the 
work,  while  the  lower  jaw  was  worked  out  to  suit 
the  job  in  hand  and  was  raised  by  a  lever-operated 
cam  to  clamp  the  work  up  against  the  upper  jaw  while 
drilling.  The  work  to  be  drilled  consisted  mainly  of 
small  brass  parts  requiring  one  or  more  holes  to  be 
drilled  with  a  considerable  degree  of  accuracy. 

In  a  later  development  the  lower  jaw  was  actuated 
by  a  foot  pedal,  leaving  one  hand  free  to  put  work 
into  the  jig  and  the  other  to  feed  the  drill.  This 
latter  form  worked  so  successfully  both  in  respect  to 
accuracy  of  product  and  speed  of  operation  that  I 
decided  to  substitute  an  air  cylinder  for  the  foot  pedal, 
thus  relieving  the  operator  from  the  strain  of  holding 
the  work  under  pressure  while  drilling.  A  double- 
acting  air  cylinder  was  placed  on  a  bracket  below  the 
table  of  the  drilling  machine,  and  by  means  of  a  suitable 
coupling  the  fixture  could  be  taken  from  the  machine 
when  not  needed  without  disconnecting  the  air  pipes. 
The  plunger  that  carries  the  lower  jaw  and  the  bushing 
in  which  it  slides  were  of  tool  steel,  hardened,  ground 
and  lapped. 

The  exhaust  air  from  the  cylinder  was  piped  up  to 
where  it  could  help  blow  the  chips  away,  and  an  addi- 

tional jet  was  provided  which  on  most  jobs  would  blow 
the  work  out  of  lower  jaw  as  soon  as  it  was  released. 
Sheet-iron  hoppers  and  spouts  were  provided  to  catch 
and  convey  the  work  to  a  box  on  the  floor.  These 
fixtures  proved  entirely  satisfactory,  being  very  rapid 
in  action,  and  were  steady  producers.  They  were  used 
on  Henry  &  Wright  machines,  but  can  easily  be  adapted 
to  any  similar  machine. 

In  pre-war  days  the  prices  on  work  up  to  about 
g  in.  in  diameter  with  drills  up  to  i  in.  in  diameter 
averaged  about  4c.  a  gross,  with  an  occasional  excep- 

tional job  as  low  as  2c.  a  gross  and  others  as  high  as 
8  or  10c. 

I  believe  that  there  is  no  cheaper  or  more  rapid 
way  than  this  of  doing  this  class  of  work  and  it  would 
seem  that  the  principle  might  be  applicable  to  other 
classes  of  work. 

Milling  Cutter  for  a  Thread  Tool 
By  John  H.  Blackman 

On  page  419  of  the  American  Machinist  is  an  article 
describing  a  thread  tool  made  out  of  a  milling  cutter. 
As  the  correct  width  of  a  cutter  for  square  threads  is 
measured  on  a  line  parallel  to  the  length  of  the  work, 
it  will  be  seen  that  the  space  between  threads  is  not 
the  same  for  single  as  for  double  threads  and  that  it 
also  varies  for  different  diameters.  It  would  seem  that 
a  cutter  like  the  one  described  for  square  threads  would 
be  right  only  for  some  certain  size  work. 
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Sparks  from  the 
American  Tools  Wanted 

In  England 
Captain   Taylor   of   England   Speaking 

at  Convention  in  Atlantic  City  Said 
American  Machine  Tools  Stand 

in  Great  Favor 

Capt.  William  T.  Taylor,  M.  A.  Soc. 
M.  E.,  who  is  in  this  country  on  behalf 
of  the  Lord  Roberts  Memorial  Work- 

shops, gave  a  talk  at  the  convention  of 

the  National  Machine  Tool  Builders' 
Association  held  at  Atlantic  City,  in 
which  he  illustrated  the  scheme  of  the 
organization  and  its  manner  of  training 
and  employing  the  British  disabled  sol- 

diers and  sailors. 
Captain  Taylor  volunteered  to  tour 

this  country  at  his  ovni  expense  for  the 
object  of  calling  on  American  machine- 
tool  manufacturers,  requesting  them  to 
donate  machine  tools  for  workshops 
being  put  up  in  Ireland,  Scotland,  Eng- 

land and  Wales  by  the  Lord  Roberts 
Memorial  Workshops  organization.  It 
is  gratifying  to  know  that  American 
machine-tool  builders  have  taken  a 
keen  interest  in  the  mission  of  Cap- 

tain Taylor  and  at  the  convention  the 
membership  unanimously  approved  of 
immediate  action  with  the  result  that 
a   committee  was  formed. 

American  workers  had  a  big  share 
in  the  wide  machine-tool  market  in 
Great  Britain  during  the  time  of  the 
war.  This  was  well  brought  out  by 
Captain  Taylor  who  said  that  Ameri- 

can machine  tools  stand  in  great  favor; 
in  fact,  his  object  in  coming  to  this 
country  for  machine  tools  of  American 
make  and  design  is  ample  proof  of  his 
own  experience  that  they  are  the  most 
efficient  and  at  the  same  time  the  light- 

est and  the  most  easily  handled  by 
disabled  men. 

*     *     • 

Convention  of  Marine  Draftsmen 
To  Be  Held  in  Boston 

The  eighth  annual  convention  of  the 
American  Society  of  Marine  Draftsmen 
will  be  held  at  the  Hotel  Brunswick, 
Boston,  Mass.,  on  June  20  and  21.  Ar- 

rangements for  the  convention  are  in 
the  hands  of  the  Boston  branch  of  the 
Society  and  a  most  enjoyable  time  is 
assured  the  delegates  and  members  of 
the  various  branches  of  the  Society. 

Organized  at  Philadelphia  on  Dec. 
2-4,  1912,  this  Society  has  had  a  rapid and  successful  growth  and  branches 
are  now  located  at  all  the  prominent 
shipyards  and  navy  yards  throughout 
the  cou.itry.  It  is  the  only  strictly 
marine  draftsmen's  organization  in  the United  States  and  has  filled  a  most 
needed  want  for  the  members  of  this 
profession. 

The  object  of  the  Society,  as  stated 
in  its  constitution,  is  to  unite  the  ma- 

rine draftsmen  of  the  United  States; 
to  promote  their  general  welfare  pro- 

fessionally, intellectually  and  socially, 
and  to  cultivate  the  highest  standard 
of  professional  ethics  among  them.  The 
journal  of  the  Society,  which  is  pub- 

lished quarterly,  is  noted  for  its  papers 
on  naval  architecture,  marine  engineer- 

ing and  allied  subjects.  The  Society 
has  now  in  course  of  preparation  a 
marine  draftsmen's  handbook  which 
will  be  of  great  value  to  marine  drafts- 

men and  others  engaged  in  the  great 
shipbuilding  industry. 

The  present  officers  of  the  Society 
are  as  follows:  President,  Alfred  H. 
Haag,  chief  naval  architect,  U.  S.  Ship- 

ping Board,  Philadelphia,  Penn.;  vice 
president,  W.  A.  Leavitt,  Jr.,  New  York 
Shipbuilding  Corp.,  Camden,  N.  J.; 
secretary,  B.  G.  Barnes,  Lake  Torpedo 
Boat  Co.,  Bridgeport,  Conn.;  treasurer, 
J.  Binford  Sadler,  industrial  depart- 

ment, U.  S.  Navy  Yard,  Norfolk,  Va.; 
executive  committeemen,  G.  W.  Nus- 
baum,  U.  S.  Naval  Gun  Factory,  Wash- 

ington, D.  C;  E.  H.  Monroe,  bureau  of 
construction  and  repair,  Navy  Depart- 

ment, Washington,  D.  C,  and  J.  A. 
Kelley,  consulting  naval  architect,  New 
York  City. 

*  =i!  ♦ 

E.  A.  Suverkrop  Resigns  from 
the  Editorial  Staff  of  the 

American  Machinist 

It  is  with  genuine  r-^gret  that  we 
record  the  resignation  of  E.  A.  Suver- 

krop from  our  editorial  staff,  but  his 
many  friends  will  be  glad  to  learn  that 
he  leaves  to  go  into  a  line  of  work  in 
which  he  has  been  deeply  interested  for 
many  years,  the  production  of  gages 
of  extreme  accuracy. 

It  is  probably  safe  to  say  that  few 
editors  have  had  the  wide  and  varied 
experience  from  which  to  draw,  both 
for  writing  articles  and  for  assisting 
readers  to  solve  their  mechanical  dif- 

ficulties. Born  in  this  country  but 
educated  on  the  other  side  of  the  water, 
serving  an  apprenticeship  with  a  well- 
known  Scottish  firm  of  general  engi- 

neers and  founders  and  afterward  sail- 
ing the  seven  seas  in  various  engineer- 
ing capacities,  Mr.  Suverkrop  accumu- 

lated a  remarkable  fund  of  information 
which  he  is  always  willing  to  impart 
to  anyone  who  may  benefit  by  it. 

Even  before  his  connection  with  the 
American  Machinist,  which  dates  from 
Apr.  11,  1904,  he  made  many  friends 
by  his  articles,  humorous  and  other- 

wise, under  his  own  name  as  well  as 
under  the  pen  name  of  E.  A.  Dixie. 

His  work  since  his  association  with 
the  paper  speaks  for  itself  and  needs 
no  comment.  His  many  friends,  both 
in  and  out  of  this  organization,  wish 
him  the  success  which  he  so  well  de- serves. 

General  Goethals  Receives 
John  Fritz  Medal 

On  May  22,  Maj.-Gen.  George  W. 
Goethals  was  presented  with  the  John 
Fritz  medal  by  the  representatives  of 
the  four  national  societies  of  mechani- 

cal, electrical,  civil  and  mining  engi- 
neers; the  medal  being  presented  in 

honor  of  the  work  accomplished  by 
General  Goethals  in  building  the 
Panama  Canal.  This  medal  was  es- 

tablished in  1912  and  is  awarded  not 
oftener  than  once  a  year  for  notable 
achievement  along  engineering  lines. 
W.  L.  Saunders,  past  president  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers,  made  the 
presentation  speech  and  General  Goe- 

thals after  receiving  the  medal  made 
a  brief  response.  Other  speakers  of 
the  evening  were  Henry  L.  Stimson 
ex  Secretary  of  War;  Col.  G.  J.  Fie- 
berger,  professor  of  engineering  at 
West  Point,  and  Ambrose  Swasey,  past 
president  of  the  American  Society  of 
Mechanical  Engineers. *  *     * 

Consulting  and  Advisory  Service 
For  Oil  Men 

The  Wayne  Oil  Tank  and  Pump  Co., 
Fort  Wayne,  Ind.,  has  recently  inaugu- 

rated a  new  consulting  and  advisory 
service  for  oil  men. 

This  company  has  secured  the  serv- 
ices of  F.  A.  Bean,  consulting  engineer, 

to  take  charge  of  this  work.  Mr. 
Bean's  engineering  experience  covers 
a  period  of  23  years. 

Mr.  Bean  first  became  affiliated  with 
the  oil  industry  in  1902  in  the  Kentucky 
and  Oklahoma  fields.  For  the  past 
year  and  a  half  he  has  been  at  the 
head  of  the  maintenance  and  equipment 
department  of  the  Sinclair  Refining  Co., 
and  also  had  charge  of  the  desiajnin? 
and  construction  of  their  sales  branches 
and  filling  stations.  He  has  also  been 
closely  associated  with  the  automobile industry. 

There   is  to   be  no  charge  connected         J 
with    the    service    of    this    department.         I 
All  advice,  plans,  etc.,  are  to  be  given 

gratis. 
*  *     * 

Electrical  Society  Elects  Officers 
The  anual  meeting  of  the  Society  for 

Electrical  Development  was  held  at  the 
Society  offices  in  the  Engineering  So- 

cieties Building,  New  York  City,  Tues- 
day, May  13.  J.  Robert  Crouse,  vice 

president  of  the  Society  presided  at 
the  meeting.  Members  of  the  board  of 
directors  were  elected  as  follows:  Rep- 

resenting manufacturers,  W.  D.  Steel, 
four  years;  representing  jobbers,  E.  C. 
Graham,  four  years;  representing  con- 

tractors, James  R.  Strong,  four  years; 
Fred.  B.  Adam,  two  years;  director  at 
large,  Charles  W.  Price,  two  years. 
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Westinghouse  Courses  for 
Technical  Graduates 

The  success  of  the  army  system  of 
training  technical  men  for  positions  re- 

quiring a  high  degree  of  specialization 
has  attracted  much  attention.  How- 

ever, the  methods  used  are  not  alto- 
gether new,  as  many  of  them  have  been 

used  for  a  number  of  years  by  the  West- 
inghouse Electric  and  Manufacturing 

Co.  in  training  college  graduates  for 
its  commercial  and  engineering  depart- 

ments. Briefly,  the  principles  involved 
are  the  careful  selection  of  well  quali- 

fied men  for  definite  positions  and  the 
training  by  intensive  methods  for  such 
predetennined  positions. 

Selecting  the  Men 

Emphasis  is  laid  on  the  selection  of 
men  with  the  proper  characteristics  for 
the  line  of  work  they  desire.  Indica- 

tion of  these  qualities  is  found  in  the 
college  work  and  other  miscellaneous 
activities  of  the  technical  graduate. 
For  some  types  of  work  certain  char- 

acteristics must  predominate,  and  for 
others  these  particular  charactertistics 
are  not  so  important.  Personality, 
courage,  tact  and  initiative  are  empha- 

sized in  the  sales  type  of  student. 
Mathematical  ability,  accuracy  and 
analytical  inclination  indicate  the  engi- 

neering type.  The  basic  qualities  of 
character  are  considered  rather  than 
experience  or  skill.  One  point  on  which 
stress  is  laid  is  the  necessity  of  an 
early  determination  of  the  kind  of 
work  desired,  as  a  means  of  avoiding 
waste  of  time  and  in  order  to  get  the 
proper  preparation  for  the  ultimate 
position. 

Specific  intensive  training  is  given 
for  commercial,  design,  manufacturing 
and  application  engineering.  The  stu- 

dent is  segregated  for  some  particular 
branch  as  soon  as  he  demonstrates  his 
fitness  and  expresses  a  desire  for  this 
particular  work.  The  radical  differ- 

ence in  the  experience  afforded  in  the 
various  shop  sections,  as  well  as  the 
limited  time  available  for  each  student, 
makes  early  segregation  necessary, 
lor  instance,  it  is  useless  to  have  a 
graduate  working  on  heating  equipment 
or  overhead  line  material  when  he  is 
scheduled  for  sales  in  the  marine  ma- 

chinery department. 

Course  Covers  Twelve  Months 

The  course  covers  a  period  of  approx- 
imately twelve  months  divided  into  shop 

experience  and  intensive  study.  Dur- 
ing the  first  period  of  the  course  short 

assignments  in  different  manufacturing 
sections  bearing  a  definite  relation  to 
the  position  in  which  the  man  will  ulti- 

mately be  placed  are  taken  up.  Weekly 
class  conferences  accompany  this  shop 
period   to    insure    thoroughness    in    the 

shop's  experience,  to  give  a  knowledge 
of  the  developments  of  the  immediate 
work  in  which  the  men  are  engaged  and 

to  svudy  the  features  of  the  company's 
product  as  a  whole. 

An  Intensive  Study  Period 

This  shop  training  is  followed  by  a 
short  period  of  full-time  intensive 
study  adapting  the  student  to  his  par- 

ticular permanent  work.  This  is  con- 
ducted under  the  immediate  supervision 

of  the  department  heads.  For  instance, 
students  training  for  work  in  the  en- 

gineering departments  spend  the  last 
three  months  of  their  course  studying 
the  salient  features  of  Westinghouse 
design  under  the  leadership  of  the 
chief  engineer.  Likewise  the  commer- 

cial students  pass  through  a  period  of 
intensive  study  of  business  methods, 
advertising  and  the  construction  of 
Westinghouse  apparatus  from  the  sell- 

ing point  of  view. 
After  completion  of  the  intensive 

study  period,  the  student  is  taken  into 
the  regular  organization  of  the  com- 

pany in  the  department  for  which  his 
entire  training  has  been  shaped  to  pre- 

pare him.  The  departmental  require- 
ments are  known  some  time  in  advance 

and  the  number  of  men  appointed  to 
the  course  is  carefully  restricted  to 
limits  based  on  these  requirements.  The 
method  of  training  more  men  than  are 
needed  has  been  found  unsatisfactory. 
Every  man  now  appointed  to  the  course 
is  selected  and  trained  for  some  definite 
position.  Quite  a  number  of  men  are 
taken  for  training  as  managing  oper- 

ators for  public-utility  corporations. 
Men  are  chosen  not  so  much  because 
they  express  a  desire  for  a  particular 
phase  of  work,  but  because  they  show 
training  and  ability  of  a  higher  capac- 

ity than  the  average. 

A  Basis  for  Cultivation 

The  opportunities  for  work  on  prob- 
lems of  practical  engineering  applica- 

tion and  commercial  importance  and  of 
association  with  men  of  broad  business 
and  engineering  experience  give  the 
student  a  basis  for  cultivation  of  what- 

ever latent  or  active  ability  he  may 
have.  Continued  contact  with  high 
standards  in  engineering  ethics  and 
business  practice  rarely  fails  to  produce 
a  favorable  reaction.  The  preparation, 
of  these  young  men  for  positions  of 

responsibility  is  a  matter  of  vital  im- 
portance to  the  company,  dealing  as  it 

does  with  the  man  material  for  the 
future  operation  of  the  organization. 
The  eminently  successful  system  of 

"promotion  from  the  ranks"  to  the 
higher  positions  makes  it  doubly  im- 

portant that  the  company  and  the  young 
engineer  each  recognize  the  potentiali- 

ties of  the  other  and  avail  themselves 
of  these  opportunities. 

The  National  Association  of 
Manufacturers  Meet 

President  of   Association   Delivers   Ad- 
dress   Followed   by    Reports   of   Offi- 
cers and  Election  of  Other  Officers 

The  twenty-fourth  annual  meeting  of 
the  National  Association  of  Manufac- 

turers was  held  at  the  Hotel  Waldorf- 
Astoria,  New  York  City,  May  19  to  21, 
1919.  The  opening  day  was  devoted 
to  the  appointment  of  committees  and 

to  the  reception  of  i-eports  from  the 
various  standing  committees  of  the  As- 
sociation. 

Stephen  C.  Mason,  president  of  the 
Association,  delivered  his  address  on 
the  second  day.  This  was  followed  by 

reports  of  general  officers  and  the  fol- 
lowing addresses:  "Federal  Revenue 

and  Tax  Legislation,"  by  Hon.  Daniel 
C.  Roper,  Commissioner  of  Internal 
Revenue;  "Federal  Promotion  of  Vo- 

cational Training,"  by  Herbert  E.  Miles, 
director  of  division  of  training.  United 

States  Department  of  Labor  and  chair- 
man of  the  National  Association  of 

Manufacturers'  committee  on  indus- 
trial education;  "The  Banker  and 

the  Manufacturer,"  by  Ferdinand  C. 
Schwedtman,  vice  president,  National 

City  Bank,  and  chairman  of  the  com- 
mittee on  banking  of  manufacturers; 

"The  Metric  System  in  Export  Trade," 
by  Frederick  A.  Walsey,  commissioner, 
American  Institute  of  Weights  and 
Measures,  New  York  City. 

The  evening  of  the  second  day  was 
devoted  to  the  export-trade  session.  On 
the  third  day  the  reading  of  papers 

proceeded  as  follows:  "The  Status  of 
Informal  War  Contracts,"  by  Hon.  G. 
H.  Dorr,  assistant  director  of  muni- 

tions, War  Department;  "Engineering 
and  Standardization  Branch,  War  De- 

partment— Its  Present  and  Possible 
Relation  to  Manufacturers,"  by  Charles 
V.  Bacon,  chief  of  engineering  and 
standardization  branch,  general  staff, 

the  War  Department;  "Approaching 

Changes  in  American  Patent  Laws," 
by  Edwin  J.  P.  Pruidle,  counselor  at 
law.   New  York    City. 

At  the  conclusion  of  this  session  the 
regular  elections  of  vice  presidents  and 
directors-at-large  took  place.  The 
regular  annual  banquet  was  held  on  the 
evenin.'j;  cf  the  final  day  in  the  grand 
ballroom  of  the  Waldorf-Astoria  Hotel. *     *     * 

New  Shipbuilding  Record 
Two  hundred  and  one  vessels  regis- 

tering 375,605  gross  tons,  of  which  75 
ships  with  316,177  gross  tons  were  seago- 

ing steel  vessels,  30  with  52,097  tons  were 
wooden  ships  for  sea  service,  and  105 
with  368,274  tons  were  non-seagoing 
vessels,  was  the  new  record  for  the 
American  shipyards  during  April.  1919. 
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The  National  Bank  of  Commerce  of 
New  York  has  opened  an  office  in  Lon- 

don, located  at  17  Sherborne  Lane,  King 
William  St.  Kenneth  H.  Rockey  is  in 
charge. 

At  a  recent  meeting  of  the  directors 
of  the  American  Welding  Society,  J. 
H.  Deppeler  of  the  Metal  and  Thermit 
Corporation,  Jersey  City,  N.  J.,  was 
elected  a  director  of  the  society. 

The  Fulflo  Pump  Co.  announces  the 
opening  of  a  Chicago  office,  which  will 
be  in  charge  of  R.  E.  Manly,  of  the 
Manly  Sales  Co.,  located  at  6253  Ellis 
Ave.,  Chicago,  111.  A  complete  stock 

of  the  company's  products  will  be  main- 
tained, including  all  standard  pumps 

for  machine  tools,  grinding  machines, 
circulating  baths,  etc. 

The  American  Bureau  of  Welding 
held  a  meeting  on  Apr.  11  at  the  Engi- 

neering Societies'  Building,  33  West 
39th  St.,  N.  Y.,  to  elect  its  officers. 
The  following  were  elected:  C.  A. 
Adams,  director;  H.  M.  Hobart,  vice 
director;  A.  S.  Kinsey,  vice  director; 
W.  E.  Symons,  treasurer;  H.  C.  Forbes, 
secretary.  Regular  meetings  of  the 
Bureau  are  to  be  held  on  the  third  Fri- 

day of  each  month. 

H.  W.  Butler  of  Cravon  House,  Kings- 
way,  London,  England,  is  staying  at 
the  Manhattan  Hotel,  42nd  St.,  New 
York  City,  and  will  be  glad  to  hear 
from  manufacturers  of  small  electrical 
tools,  fractional  horsepower  motors, 
varnished  fabric,  paper,  insulating  ma- 

terials, etc.,  with  the  view  of  develop- 
ment of  trade  in  European  markets. 

Mr.  Butler  is  well  known  in  English 
trade  circles,  having  been  chairman  of 
the  British  Electrical  Manufacturers 
Association  for  two  years,  from  1910-12, 
and  also  chairman  of  the  organizing 
committee  of  the  last  Electri(?al  Exhi- 
bition  held  in  England  in  1911. 

The  Solar  Metal  Products  Co.,  Inc., 
Columbus,  Ohio,  announces  the  follow- 

ing changes  in  its  organization:  G.  R. 
Le  Sauvage  was  elected  president  on 
Jan.  2,  1919,  and  on  his  release  from 
active  duty  as  Senior  Lieutenant  in 
the  U.  S.  Naval  Reserve  Force  assumed 
the  duties  of  general  manager,  succeed- 

ing H.  R.  Gogay,  formerly  the  vice 
president,  treasurer  and  general  mana- 

ger, who  resigned  on  Mar.  30,  1919. 
E.  C.  Camp  has  been  elected  assistant 
treasurer,  assistant  to  the  president, 
and  continues  his  work  as  sales  mana- 

ger in  charge  of  sales  and  advertising. 
A.  C.  Rollins  has  been  elected  treasurer 
in  charge  of  accounts  and  credits.  E. 
C.  Probst  has  been  appointed  purchas- 

ing agent  and  chief  of  order  and  ser- 
vice departments.  A.  Miller  has  been 

appointed  works  manager.  H.  C.  Mil- 
ler has  been  appointed  superintendent 

of  the  paint-enameling  department. 
The  stockholders  of  the  Joseph  Dixon 

Crucible  Co.  held  their  annual  and  reg- 
nlar  meetings  on  Monday,  Apr.  21.  The 

following  directors  and  officers  were 
elected:  Directors,  George  T.  Smith, 
George  E.  Long,  William  G.  Bumsted, 
Edward  L.  Young,  J.  H.  Schermerhom, 
Harry  Dailey  and  Robt.  E.  Jennings; 
officers,  George  T.  Smith,  president; 
George  E.  Long,  vice  president;  J.  H. 
Schermerhom,  vice  president;  Harry 
Dailey,  secretary;  William  Koester, 
treasurer;  Albert  Norris,  assistant  sec- 

retary and  assistant  treasurer.  The 
American  Graphite  Co.,  incorporated 
under  the  laws  of  the  State  of  New 
York,  is  a  subsidiary  of  the  Joseph 
Dixon  Crucible  Co.,  and  its  annual  elec- 

tion was  held  on  the  same  day  as  that 
of  the  Joseph  Dixon  Crucible  Co.,  and 
resulted  in  the  election  of  the  following 
officers:  George  T.  Smith,  president; 
George  E.  Long,  vice  president;  J.  H. 
Schermerhom,  treasurer;  Harry  Dailey, 
secretary;  William  Koester,  assistant 
secretary  and  assistant  treasurer.  The 
directorate  is  the  same  as  that  of  the 
Joseph  Dixon  Crucible  Co. 

*       ♦       * 

Trade  Currents 
Cleveland  Letter 

While  the  market  for  machinery  and 
machine  tools  in  the  Cleveland  and 
northern  Ohio  district  is  still  spotty, 
as  the  month  advances  it  is  easily  seen 
that  there  is  a  slow,  but  steady  im- 

provement all  around.  The  bulk  of 
business  still  comes  from  the  automo- 

bile industry  in  this  section  and  those 
sections  of  the  automobile  trade  served 

by  certain  firms  in  this  locality.  Forg- 
ing and  metal-working  machinery  de- 

mand is  nearly  normal,  according  to 
leading  manufacturers  and  distributors 
of  this  class  of  equipment.  Plumbing 
lines,  presumably  influenced  by  the 
prospects  for  larger  building  activities 
hereabouts,  are  taking  larger  quantities 
of  smaller  equipment.  There  is  a  lot 
more  small  material  and  equipment 
for  general  purposes  being  absorbed 
than  was  the  case  six  weeks  ago. 

Large  individual  orders  are  not  quite 
so  frequent  as  would  be  expected 
under  normal  conditions,  but  a  signif- 

icant indication  is  the  order  now  pend- 
ing in  this  market  from  the  Central 

Steel  Co.,  Massillon,  Ohio,  which 
qauntity  will  probably  aggregate  $50,- 
000.  Lathes,  boring  machines  and  a 
miscellaneous  assortment  of  smaller 
equipment  will  be  included  in  the  order, 
it  is  reported  locally. 
One  influence  upon  stimulation  of 

business  is  the  assurance  by  the  trade 
as  a  whole  to  consumers  that  prices 
vrill  not  be  any  lower.  It  seems  that 
many  consuming  establishments  have 
been  waiting  on  such  a  contingency, 
and  as  it  has  not  developed,  are  more 
liberal  with  their  inquiries.  Most  of 
the  inquiries  being  received  here  in  the 
past  week  or  so  are  generally  for 
materials  that  can  be  furnished  quickly 
by  local  manufacturers  or  distributors. 

It  is  the  opinion  of  leaders  in  the 
machinery  industry  here  that  as  soon 
as  definite  disposition  of  Government- 
owned  machinery  is  made,  a  speedy 
return  to  normal  conditions  all  around 
will  be  seen. 

L.  M.  Manley,  for  the  last  two  years 
employed  as  chief  of  switchboard,  wood 
and  iron  work  section,  planing  division 
of  the  Western  Electric  Co.,  Chicago, 
111.,  has  taken  a  position  on  the  edi- 

torial staff  of  the  American  Machinist. 
Mr.  Manley,  prior  to  his  connection 
with  the  Western  Electric  Co.,  was 
supervisor  of  engineering  shops  in  the 
Western  State  Normal  College,  Kala- 

mazoo, Mich.,  and  has  had  wide  me- 
chanical and  engineering  experience. 

Capt.  Ben  Su)an,  who  served  in  the 
Ordnance  Department,  U.  S.  A.,  for 
two  years,  has  been  discharged  and  is 
now  connected  with  the  New  York 
sales  office  of  the  Pratt  &  Whitney  Co. 

J.  P.  Alexander,  who  has  repre- 
sented a  number  of  departments  of 

the  General  Electric  Co.,  Schenectady, 
N.  Y.,  in  central  New  Jersey,  is  now 
connected  with  the  power  and  mining 
department  of  this  company.  Equitable 
Building,  120  Broadway,  New  York. 

Benjamin  G.  Lamme,  chief  engineer 
of  the  Westinghouse  Electric  and  Man- 

ufacturing Co.,  has  been  awarded  the 
Edison  medal  by  the  American  Institute 

of  Electrical  Engineers  for  "invention 
and  development  of  electrical  machin- 

ery." 

Maj.  Charles  E.  Carpenter,  former- 
ly general  manager  of  the  Allied  Ma- 

chinery Co.,  in  Europe,  and  of  the 
Quartermaster  Department,  A.  E.  F., 
has  been  awarded  the  ribbon  of  the 

Legion  of  Honor  by  the  French  Govern- 
ment. 

M.  H.  Jones,  who  has  been  connected 
with  the  Westinghouse  Electric  and 
Manufacturing  Co.  for  the  last  15 
years  as  assistant  to  manager  of  the 
Philadelphia  district,  has  resigned  his 
position  with  that  company  to  become 
sales  manager  of  the  Standard  Electric 
and  Elevator  Co.,  Baltimore,  Md. 

F.  X.  Meehan  has  been  appointed 
advertising  manager  of  the  Walter  A. 
Zelnicker  Supply  Co.,  St.  Louis.  He 
was  formerly  associated  with  Fair- 

banks, Morse  &  Co.,  A.  T.  &  S.  F.  R.R. 
Co.  Coast  Lines,  and  the  St.  Louis 
smelting  and  refining  works  of  the 
National  Lead  Co. 

W.  W.  Tarleton  has  recently  sev- 
ered connections  with  the  Southern 

Manganese  Corporation,  Anniston,  Ala., 
to  become  purchasing  agent  and  traffic 
manager  for  the  Anniston  Steel  Co. 
Mr.  Tarleton  will  be  in  charge  of  the 
sale  of  all  equipment  acquired  by  the 
steel  company  from  the  Illinois  Car 
and  Equipment  Co. 

Homer  L.  Ferguson,  president  and 
general  manager  of  the  Newport  News 

Shipbuilding  and  Dry  Dock  Co.,  New- 
port News,  Va.,  has  been  elected  presi- 
dent of  the  Chamber  of  Commerce  of 

the  United  States.  This  announcement 
was  made  recently  at  the  offices  of  the 

(Continued  on  page  10666'* 
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WeldinK   ami   Cutting    Tips,   Oxy-acetylene 
Alexander  Milburn  Co.,  Baltimore,  Md. 

"American   Machinist,"  May  8.   1919 

The  advantages  of  these  cutting 
and  welding  tips  are  that  the 
same  torch  witli  a  change  of  tip 
can  be  used  for  both  cutting  and 
welding.  The  tip  at  the  left  is 
the  cutting  tip  while  that  at  the 
right  is  the  welding.  Anotlier 
feature  is  that  the  cutting  tip  can 
be  burned  back  considerably  with- 

out destroying  the  cutting  quali- 
ties of  the  flame.  To  prove  the 

foregoing  statement,  the  tip  in 
the  center  was  purposely  burned 
back  in  cutting  an  8-in.  piece  of 
steel,  after  which  the  tip  at  the 
right    was    put    in    place    and    th  ■ 
piece   again   welded   without   cooling   oft.      It   is   also    claimed   that 
it  is  impossible  for  these  tips  to  backfire. 

Borlnir  Machine,  Locomotive  Conncotins  Rod 
Newton   Machine   Tool   Works,    Inc.,    23rd   and    Vine   Sts.,   Phila- delphia,  Penn. 

"American   Machinist,"    May   8,    1919 

Diameter  of  spindle,  4  in.  ; 
diameter  of  spindle  nose,  5i  in.  ; 
length  of  automatic  feed  for  spin- 

dle, 16  in.;  minimum  distance  be- tween spindle  centers,  30  in.  ; 
maximum  distance  between  spin- 

dle centers,  11  ft.  4  in.  ;  maximum 
distance  from  top  of  table  to  end 
of  spindle,  25J  in.  ;  distance  from 
center  of  spindle  to  upright,  17  J 
in.  ;  work  table,  24  in.  x  13  ft.  6 
in.  ;  Morse  taper  in  spindle.  No. 
7  ;  distance  between  spindle  cen- 

ters with  auxiliary  table,  14  ft. 
5  in.  :  distance  from  spindle  to 
surface  of  auxiliary  table,  50  in. 
maximum,  34  in.  minimum. 

Js«k,  "Hi-I.o" 
Harvard   Machine   Co.,   Harvard   Sq.,   Cambridge,   Mass. 

"American  Machinist,"  May  8,   1919 

This  jack  has  a  range  of  ad- 
justment from  2  to  4  in.  and  re- 

quires very  little  space  in  the  tool 
case.  By  removing  the  top  screw 
it  is  said  to  be  useful  in  drilling 
parts  requiring  a  support  directly 
beneath  the  drill,  as  it  allows  the 
drill  to  go  through.  The  top 
piece  is  secured  in  place  but  is 
free  to  adjust  it.self  to  uneven 
surfaces.  All  parts  are  made  of 
steel   and  hardened. 

Marking:  Machine 

Noble   &  "VVestbrook   Manufacturing  Co.,    Hartford,    Conn, 
"American    Machinist,"    May   8,    1919 

This  machine  is  for  impressing  the 
graduations  and  figures  on  scale  beams 
or  other  long  work  of  similar  character. 
It  is  claimed  that  the  machine  is  simple, 
accurate,  easy  to  operate  and  that  it  is 
a  great  saving  to  the  manufacturer  over 
other  methods  of  graduating  this  class 
of  work.  The  work  to  be  marked  is  held 
on  the  table  by  a  suitable  fixture,  the 
die  being  cylindrical.  The  die  is  carried 
in  a  yoke  or  holder,  and  is  connected  to 
a  cut  gear  meshing  with  a  rack.  The 
marking  is  performed  by  pressure  ap- 

plied to  the  foot  lever,  and  an  adjustable 
cam  regulates  the  depth  of  the  impression, 
so  as  to  make  this  uniform  on  the  various 
pieces  of  work. 

Itattery-CharirInK  Outfit 
Hobart  Bros.   Co.,   Troy,   Ohio. 

"American    Machinist,"    May    8, 

Tills  outfit  is  for  charging  the 
storage  batteries  of  industrial 
tractors,  or  the  storage  batteries 
of  automobiles,  and  can  also  be 
used  for  regular  electric-lighting 
work,  if  desired.  The  generator 
is  wound  for  the  desired  voltage, 
direct  current,  and  runs  at  a 
speed  of  1800  r.p.m.  The  weight 
is  300  lb.  It  is  Intended  to  "be operated  from  a  lineshaft  or  en- 

gine and  requires  approximately 
4  hp.  at  full  load.  The  outfit  in- 

cludes generator,  base  tracks,  field 
rheostat,  charging  panel  and  pul- 

ley with  6-in.  diameter  and  4-in. 
face,  no  switchboard  being  neces- sary. 
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Pr^sH,  Trimming 
Ferracute  Machine  Co.,  Bridgeton,  N.   J. 

"American   Machinist,"    May    8. 

Exerts  a  pressure  of  200  tons  and  is  pro- 
vided with  a  side  punch  exerting  a  pres- 

sure '  of  50  tons.  The  side  press  has  a stroke  of  3  in. ;  the  stroke  of  the  ram  of  the 
main  press  being  6  in.  Motor  drive  is 
furnished,  the  motor  being  mounted  on  a 
shelf  and  the  drive  being  through  a  rawhide 
pinion.  The  flywheel  weighs  one  ton  and 
has  a  speed  of  183  r.p.m.,  producing  20 
strokes  per  min.  of  the  press.  The  guards 
are  made  in  sections  compo-sed  of  woven 
wire,  the  edges  of  which  are  east  into  an 
iron  frame.  The  diameter  of  the  steel 
shaft  at  the  journals  is  7J  in.  and  at  the 
crank  9  in.  The  adjustment  of  the  main 
ram  downward  from  top  position  is  5  in., 
and  of  the  side-punch  ram,  3  in.  The  total 
height  of  the  machine  is  13  ft.,  and  the 
weight,    39,500    lb. 

Steel,  C'hiHel,  "Seminole" Ludlum   Steel  Co.,   Watervliet,   N.  Y. 
"American  Machinist,"  May  8,  1919 

It  is  stated  that  this  new  alloy 
chisel  steel  can  be  made  so  hard 
that  it  will  cut  glass,  yet  may  be 
bent  by  being  hammered  over  the 
edge  of  an  anvil.  It  is  claimed 
that  the  steel  is  almost  fool-proof 
in  hardening  and  has  a  very  wide 
temperature  range,  this  being 
from  1650  to  1950  deg.  P.  The 
steel  is  quenched  in  oil  and 
slightly  drawn.  The  drawing 
does  not  seem  to  affect  the  hard- 

ness but  assists  in  producing 
toughness.  The  illustration  shows 
a    .spike    made    of    this    steel    that 
has  been  driven  through  a  jiiece  of  low-carbon  stet'l  and  lias 
curved  slightly  as  it  passed  through  the  bar.  yet  the  spike  was 
not  broken.  It  is  also  stated  that  in  the  case  of  chisels  made  of 
this  steel  the  head  will  mushroom  somewhat  but  will  not  chip  off. 
It  is  said  that  the  steel  is  very  peculiar  metallographically  and 
that  it  seems  to  have  a  very  fine  structure  that  is  quite  difBcuU 
to  define   in   the  u.sual   nomenclature  of  the   metallographist. 

nrlllinic  :\Iii<-hineM,  Raillul  S-  aad  3J-Ft. 
American   Tool  Works  Co.,   Cincinnati,   Ohio. 

"American    Machinist,"    May    8.    1919 

Speeiflcations  for  3-ft.  machine: Maximum  distance  from  spindle 
to  base.  53  in.  ;  spindle  speeds,  24, 
30  to  700  r.p.m.  :  range  of  feeds. 
0.004  to  0.026  per  spindle  revolu- 

tion ;  taper  in  spindle,  Mor.se  .Vo. 
4  ;  drills  to  center  of  circle  out- side of  column,  72  in.  ;  traverse 
of  spindle,  12  in.  ;  traverse  of 
head  on  arm,  28  in.  ;  traverse  of 
arm  on  column.  28  in.  Specifica- 

tions for  3i-ft.  machine:  Maxi- mum distance  from  spindle  to 
base.  53  in.  ;  spindle  speeds.  24. 
30  to  700  r.p.m.  ;  range  of  feeds. 
0.004  to  0.026  per  spindle  revolu- 

tion ;  taper  in  spindle.  Morse  No. 
4  ;  drills  to  center  of  circle  out- side of  column.  84  In.  ;  traverse  of 
spindle.  12  in. ;  traverse  of  head 
on  arm.  34  in.  ;  traverse  of  arm  on  column.  28  in. 

^^^^HJHHHJ^BVi^Efii 
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The  Barean  of  Foreisrn  and  Domeiitic 
Commerce,  Department  of  Commerce, 
WanliinKton,  D.  C,  has  inquiriex  for  the 
afcencicN  of  machinery  and  machine  toois. 
Any  Information  desired  resrarding  these 
opportunities  can  lie  secured  from  the 
above  address  by  referring  to  tlie  number 
foliowingr   eacli   item. 

The  purchase  and  agency  for  the  sale 
of  machinery,  tools,  electrical  material, 
chemicals,  oils,  etc.,  are  desired  by  a  Arm  in 
Spain.  Quotations  should  be  given  f.o.b. 
New  York.  Payment,  cash  against  docu- 

ments at  port  of  shipment.  Correspondence 
should  i>e  in  Spanish.  References.  No. 
29,380. 

The  representative  of  an  American  firm 
who  is  now  in  Denmark  desires  to  secure 
agencies  for  the  sale  in  the  Scandinavian 
and  Balkan  countries  from  manufacturers 
of  arricultural  implements  and  machinery, 
especially  caterpillar  tractors  and  steam 
plov.-.s,  technical  specialties,  building  sup- 

plies, machinery  for  oil  wells,  and  medium- 
priced  automobiles  and  accessories.  Refer- ences.     No.    29,342. 
The  purchase  of  woodworking  machin- 

ery, motor,  and  general  engineering  ma- 
chinery, and  tools,  is  desired  by  a  firm 

in  New  Zealand.  Quotations  should  be 
given  f.o.b.  port  of  shipment.  Payment  to 
t>e  made  against  documents  in  New  York. 
References.     No.    29,364. 
The  purchase  of  tractors,  plows  and 

thrashers,  to  be  used  in  northern  Mexico, 
is  desired  by  a  man  in  that  country.  Cor- 

respondence may  be  in  English.  Refer- 
ence.    No.  29,390. 

The  purchase  of  small  electrical  material, 
such  as  sockets,  rings,  insulators,  keys  and 
switclies,  is  desired  by  a  firm  in  Spain. 
Terms,  cash  against  shipping  documents 
at  destination.  Correspondence  should  be 
in  Spanish.     References.     No.  29,382. 

An  engineer  in  Belgium  who  intends  to 
install  a  large  agricultural  plantation  with 
big  factory  for  canned  meats  and  veg- 

etables, and  oil  factory,  wishes  quotations 
for  the  latest  agricultural  machinery,  ma- 

chinery for  manufacturing  tin  boxes  and 
cans  for  a  canning  factory,  and  cylindrical 
crushes,  hydraulic  presses,  and  all  neces- 

sary apparatus  for  the  extracting  of  oil 
from  corn,  ricin,  and  sunflowers.  No. 
29,386. 
A  firm  In  Belgium  desires  to  purchase 

and  secure  agencies  for  the  sale  of  all  elec- 
trical supplies,  lamps,  fittings  for  electrical 

lighting,  wires,  cables,  switchboards,  elec- 
trical accessories  for  motor  cars,  bells,  bat- 

teries, fans,  insulating  material,  dynamos, 
motors,  heating  devices  (irons),  and  re- 

flectors. Correspondence  mav  lie  in  Eng- 
lish.    References.     No.  29,399. 

"Hlndley"  Worm  Gearing'.  Albro-Clem 
Elevator  Co.,  Philadelphia,  Penn.  Circular, 
describing  the  advantages  of  the  "Hindley" gearing. 

Imperial  Welding  Onttit  No.  1.  Imperial 
Brass  Manufacturing  Co.,  Chicago.  111.  A 
circular  describing  and  illustrating  Im- 

perial welding  outfits,  and  giving  complete 
list  prices. 

Do-DI  Finished  Brass  Castings.  Doehler 
Die  Castings  Co.,  Brooklyn,  N.  Y.  Book- 

let ;  pp.  19  ;  6  X  9  in.  This  is  a  description 
of  its  brass  die-castings  process  which  has 
been  perfected  within  the  past  few  years. 
All  who  are  interested  may  receive  a  copy of    this    booklet. 

Fifty  Tears  of  a  Successful  Indnstrv 
18K8-I9I8.  Yale  &  Towne  Manufacturing 
Co.,  Stamford,  Conn.  Booklet;  Pp.  76;  5J 
X  8  in.  ;  illustrated.  This  is  a  souvenir 
Issued  In  commemoration  of  50  year.s'  ac- 

tivity, illustrating  to  the  general  public  the 
orisin  and  development  of  the  company 

A.  B.  Holaday,  Naugatuck,  Conn,,  would 
be  pleased  to  receive  catalogs  of  precision lathes,  hand  milling  machines,  sensitive 
dr'lling  machines,  electric  srindine  ma- chines and  small  tools. 

Personals 
(Continued  from  page  1066) 

Chamber  in  Washington  as  the  result 

of  a  mail  vote  of  the  Organization's 
Board  of  Directors, 

Ira  J.  Peat  is  now  associated  with 

the  Marine  Equipment  Co.,  Inc.,  Mo- 
bile, Ala.,  as  mechanical  engineer  and 

factory   superintendent. 
D.  L.  Jolly  has  returned  to  the  Hart- 

Parr  Co.,  Charles  City,  Iowa,  after 
serving  15  months  with  the  Naval  Avia- 

tion at  Pauillac,  France. 

H.  S.  MoLONY  has  been  appointed 
manager  of  the  machinery  sales  de- 

partment of  the  Badger-Packard  Ma- 
chinery Co.  of  Milwaukee,  Wis. 

Paul  J.  Driscoll,  of  the  Tacony 
Steel  Co.,  Philadelphia,  Penn.,  has  been 

made  manager  of  the  company's  newly 
organized  New  York  district  sales  of- 
fice. 

M.  C,  Boyd,  formerly  secretary  and 
treasurer  of  the  Heltzel  Steel  Form 
and  Iron  Co.,  is  now  associated  with  the 
Aetna  Foundry  and  Machine  Co.,  War- 

ren, Ohio. 

W.  H.  Williams,  general  sales  man- 
ager of  the  Hart-Parr  Co.,  for  several 

years,  has  accepted  the  position  of 

sales  manager  of  the  Eagle  'Tractor  Co., 
Appleton,  Wis. 

W.  W.  CORKRAN,  formerly  with  the 
Midvale  Steel  Co.,  Philadelphia,  Penn., 
is  now  assistant  sales  manager  of  the 
New  York  district  sales  office  of  the 
Tacony  Steel  Co, 

John  M.  Violette  has  been  dis- 

charged after  18  months'  service  with 
the  Ordnance  Department  of  the  U.  S. 
Government,  at  Kings  Mills,  Ohio.  He 
has  accepted  the  position  of  chemist  at 
the  Hart-Parr  Co.,  Charles  City,  Iowa, 

Victor  E.  Rehr,  formerly  sales  man- 
ager for  the  Trumbull  Manufacturing 

Co,,  Warren,  Ohio,  has  recently  secured 
an  interest  in  the  Aetna  Foundry  and 
Machinery  Co.,  Warren,  Ohio,  and  is  in 
charge  as  general  manager. 

H.  Hamada,  president  of  the  Tokoyo 
Gear  Works,  Tokoyo,  Japan,  is  visit- 

ing this  country  for  the  purpose  of  in- 
vestigating and  purchasing  machinery 

and  machine  tools  to  be  installed  in  his 

works  in  Japan.  Mr.  Hamada's  present 
address  is  Room  401,  Bretton  Hall,  86th 
St.  and  Broadway,  New  York. 

Theodore  E.  Butler,  for  the  last  20 
years  manager  of  the  Whitman  & 
Barnes  Manufacturing  Co.,  London, 
England,  office,  recently  visited  the 
Akron,  Ohio,  twist-drill  and  reamer 
factory  and  the  Chicago,  111.,  wrench 
and  drop-forge  plant.  Mr.  Butler  had 
not  visited  this  country  for  five  years 
prior  to  his  recent  trip.  His  office  and 
salesrooms  are  located  in  the  "Ameri- 

can House,"  at  139  Queen  Victoria 
St.,  London,  E.  C.  While  in  Akron, 
Mr,  Butler  was  tendered  a  dinner 
by  the  company,  at  which  many  busi- 

ness men  of  the  country  attended.  He 
returned  to  London  May  14. 

American  Drop  Forge  Association  will 
hold  its  sixth  annual  convention  jointly 
with  the  Drop  Forge  Supply  Association, 
Jun-e  12,  13  and  14,  at  Pittsburgh,  Penn. 
The  convention  headquarters  will  be  the 
William  Penn  Hotel.  A.  W.  Peterson,  of 
the  American  Drop  Forge.  Pittsburgh,  is 
the  secrf'tary  of  the  first-named  association, 
and  A  L..  Wurster  of  the  Sizer  Forge  Co., 
Bour.ie  Building,  Philadelphia,  is  the  secre- 

tary  of   the   latter. 
American  Foundrymen's  Association.  An- nual convention  and  exhibit  will  be  held  in 

Philadelphia  the  week  of  Sept.  29,  1919. 
C.  E.  Hoyt,  secretary.  111  W.  Monroe  St., 
Chicago,    III. 

The  American  Railway  Association,  Me- 
chanical Section,  will  hold  its  convention 

and  exhibition  at  Atlantic  City,  N.  J..  June 
18-25.  Secretary,  J.  B.  Conway,  1841  Oliver 
Bldg.,    Pittsburgh,    Penn. 

The  American  Railroad  Master  Tinners', 
Coppersmiths'  and  Pipefitters'  Association. Annual  convention  will  be  held  June  23. 
24  and  25,  1919,  at  Marquette  Hotel,  St. 
Louis,  Mo.  The  officers  of  the  association 
are :  President,  W.  J.  Moftatt ;  first  \'ice 
president,  G.  B.  Hosford  ;  second  vice 
president.  W.  W.  Nash ;  third  vice  presi- 

dent, T.  B.  Holderby ;  secretary-treasurer. 
Otto  E.  Schlinck,  485  West  5th  St.,  Peru, Ind. 

The  Amerfcan  Society  of  Marine  Drafts- 
men will  hold  its  eight  annual  convention 

at  the  Hotel  Brunswick,  Boston,  Mass.,  on 
June  20  and  21.  B.  G.  Barnes,  1596  North 
Ave.,   Bridgeport,   Conn.,   is  the  secretary. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler,  Detroit,  Mich.,  June  16-19,  1919. 
Secretary,  Calvin  Rice,  29  West  39th  St.. 
New  York   City. 

American  Society  for  Testing  Materials 
will  hold  its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  24-27,  head- 

quarters at  the  Hotel  Traymore.  Secretary- 
treasurer,  University  of  Pennsylvania, 
Philadelphia,   Penn. 

Boston    Branch    National    Metal    Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock.  Jr.,  secretary.  Room 
41,    166   Devonshire   St.,    Boston,   Mass. 

Electric  Hoist  Manufacturers'  Associa- tion. Monthly  meetings  at  the  ofllces  of 
the  Yale  &  Towne  Manufacturing  Co.,  9 
East  40th  St.,  New  York  City.  Secretary. 
W.  C.  Briggs.  Shepard  Electric  Crane  and Hoist    Co. 

Engineers'  Club  of  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the  month, 
with  the  exception  of  July  and  August. 
Lewis  H.  Kenney  is  the  chairman  of  com- mittee on  papers. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles.  secretary,  Oliver  Building,  Pitts- 

burgh.   Penn. 
The  National  Gas  Engine  Association 

will  hold  its  twelfth  annual  meeting  in  Chi- 
cago, June  2-3.  The  headquarters  of  the 

association  will  be  at  Hotel  Sherman.  H. 
R.  Brate.  Lakeraont,  N.  Y..  is  the  secretary. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia.  Penn., 
Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia,    Penn. 

Rochester  Society  of  Technical  Drafts- 
men. Annual  meeting  and  election  of  offi- 

cers to  be  held  June  28.  On  May  29 
Maurice  A.  Wilder  will  be  the  speaker. 
Secretary,  O.  L.  Angevine,  Jr.,  Rooms  131- 
137,    Sibley    Block.    Rochester,    N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine.  Jr.,  secretary,  857  Genesee 
St.,  Rochester.  N.  Y. 
The  Second  Pan-.American  Commercial 

Conference  will  be  held  at  the  Pan-Ameri- 
can Building  in  Washington.  D.  C,  from 

June  3  to  6,  191i.  John  Barrett,  Pan- American  Union,  Washington.  D.  C.  is  the 
director  general. 

Society  of  Automotive  Engineers  Spring 
meeting  to  be  held  at  Ottawa  Beach,  Mich., 
June  23-27.  1919.  Secretary,  Coker  Clark- 
son,  29  West   39th  St..  New  York  City. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel.  secretary,  310  New 
England    Building.    Cleveland.    Ohio.  • 
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Condensed-Clipping  Index  of  Equipment 
Clip,  paste  ou  S  x  5-in.  cards  and  file  as  desired 

Index  Hefl'ds.  UniverNal 
Simmons  Machine  Co.,  Inc.,  Albany,   X.   Y. 

"American  Machinist,"   May  8.   I'.USt 

Designed  to  swing  work  up  to 
10  in  in  diameter.  The  swivel 
block  is  graduated  and  can  be 
adjusted  to  any  angle  from  10 
deg.  below  horizontal  to  10  deg. 
beyond  perpendicular,  and  by  re- 

moving the  extension  arm  the 
head  can  be  swung  90  deg.  The 
index  crank  is  adjustable  and  all 
bushings  are  hardened.  lOtiuip- 
nient  includes  three  index  plates,  _ 
gears,  four  S-in  bolts,  driving 
dog,  wrenches,  index  chart  show- 

ing every  division  obtainable  up  to  360  deg..  and  also  a  spiral 
chart.  Taper  in  spindle.  No.  10  B.  &  S.  ;  hole  through  spindle, 
1 1's  in.  :  threads  on  spindle,  2  ,';.  in.  in  diameter,  threaded,  6-pitch right  hand;  swivel,  from  10  deg.  below  horlzonlal  to  10  deg. 
beyond  perpendicular ;  diameter  of  wormwheels,  5  in.  ;  gears,  i 
in."  thick,    IJ    in.   bore;  weight.   150   lb. 

'"^yn 
CallperH,  Indicating 

F.   W.  Horstmann,  210  Colt  St.,  Irvlngton,  N.  J. 
"American   Machinist,"   May   8,   1919 

An  indicating  caliper  or  dial 
comparator  which  is  designed  to 
take  the  place  of  the  snap  gage 
to  some  extent.  It  Is  claimed 
that  work  can  be  more  quickly 
gaged,  and  that  inexperienced  op- erators may  use  it  as  readily  and 
rapidly  as  the  more  experienced 
ones.  Where  it  is  desired  to  gage 
a  number  of  round  pieces  the  stop 
A  is  set  to  allow  a  standard  plug 
gage  of  corresponding  size  to  en- 

ter the  proper  distance  between 
the  measuring  points  to  gage  the 
maxinii-r.  f.-umet?-- ;  that  is,  to  bring  the  gaging  points  di- 

ametrically opposite  in  relation  to  the  center  of  the  plug.  The 
screw  B  is  then  turned  until  the  pointer  indicates  0  on  the  diaL 
Clamping  screws  C  and  D  are  now  tightened  and  the  tool  used 
In  the  same  manner  as  a  snap  gage  except  that  the  work  will 
enter  the  gage  readily  if  It  is  within  A  in.  of  correct  size,  and  the 
pointer  will  show  in  thousandths  of  an  inch  the  amount  of  the 
variation.  Made  in  all  sizes  from  1  to  12  in.  and  weighs  very 
little  more  than  a  micrometer  of  corresponding  size. 

WiKeler 
T.  Daniel  Bush,  119  South  Center  St.,  South  Allentown,  Penn. 

"American  Machinist,"  May  8,  1919 

An  attachment  to  be  used  in 
connection  with  the  universal  in- 

dicator described  on  page  419. 
This  attachment  allows  the  ball- 
headed  needle  to  be  reversed  and 
Is  said  to  be  very  convenient  for 
some  classes  of  work. 

c^"'  Ql. 

^•Tructractor" 

Clark  Tructractor  Co.,   80   East  Jackson   Blvd.,   Chicago,   III. 
"American   Machinist."   May   8,    1919 

Load  carried,  li  tons;  turning 
radius,  6  ft.  ;  motor,  four-cylinder, 
3i  X  4};  drive,  internal  gear; 
clutch,  dry  plate,  multiple  di.sk ; 
transmission.  selective.  three 
speeds  forward,  one  reverse  ;  gas- 

oline feed.  gravity ;  steering 
gear,  worm  and  sector  type ; 
weight,  with  standard  body,  2050 
lb. ;  wheel  base.  72  in.  ;  tread, 
35i  in.  ;  over-all  length,  112  in.  ; 
over-all,  width,  42  in.  ;  height  of 
platform  above  ground,  28  in. ; 
speeds,  1  to  15  m.p.h. 

Milling:   Attachment,   Vertical   Spindle 
Cleveland   Milling  Machine   Co.,  Cleveland,    Ohio 

"American  Machinist,"   May   8,    1919 
Specifications  for  a  No.  1  ma- chine :  Distance  from  face  of 

column  to  center  of  vertical  spin- 
dle, 103  in.  ;  distance  from  nose 

of  spindle  to  table,  IJ  to  16 J  in.; 
cross  range  of  machine,  8  in.  ; 
longitudinal  range  of  machine,  22 
in.  ;  taper  hole  in  spindle.  No.  10 
B.  &  S.  :  weight,  200  lb.  Specifi- 

cations for  No.  2  machine:  Dis- 
tance from  face  of  column  t<i 

center  of  vertical  spindle,  12i  in.  ; 
distan<  e  from  nose  of  spindle  to 
table,  IJ  to  161  in.  :  cross  range 
of  machine,  10  in.  ;  longitudinal 
ra.nge  of  machine,  28  in.  ;  taper 
hole  in  spindle.  No.  11  B.  &  S.  ; 
net  weight.  245  lb.  Specifications 
for  No.  3  machine:  Distance  from 
face  of  column  to  center  of  ver- 

tical spindle,  15  in.;  distance  from  nose  of  spindle  to  table,  2 
to  18J  in.;  cross  range  of  machine,  12  in.;  longitudinal  range  of 
machine._3_l_in.j  Japer  in  spindle.  No.   12  B.  &  S.  ;   weight,  350  lb. 

Uobbin?  Machine,   Worm  Gear 
Cone  Automatic  Machine  Co.,  Inc.,  Windsor,  Vt. 

"American   Machinist,"   May   8,   1919 

For  bobbing  worm  gears  on  a 
production  basis  and  Intended  for 
use  on  gears  up  to  18  in.  In  di- ameter, but  can  cut  gears  up  to 
24  in.  The  blank  is  attached  to 
the  upper  end  of  the  vertical 
spindle,  while  a  master  gear  is 
mounted  on  the  lower  end  of  the 
spindle,  this  being  driven  from  a 
master  worm  mounted  on  the 
horizontal  shaft  which  is  in  turn 
driven  from  the  cutter  spindle. 
The  cutter  is  fed  into  the  blank, 
suitable  stops  being  provided.  It 
is  stated  that  the  machine  is  very 
simple  in  construction,  that  It  is 
a  good  producer,  and  that  there is  little  chance  to  go  wrong  in 
setting   up    the   work. 

Planing   Machine,   Combination   Machine   Tool 
Multiplex  Tool  Co.,  Inc.,  76   South  8th  St.,  Brooklyn,   N.  Y. 

"American    Machinist,"    May    15,    1919 
A  machine  tool  that  combines  a 

planing  machine,  a  lathe,  a  hori- 
zontal boring  mill,  a  vertical  bor- 

ing mill,  a  millin'f  m.achini.  .a  drill- 
ing machine  and  a  slotting  machine. 

Length  of  table,  5  ft.  8  in.  ;  length 
of  bed,  8  ft.  2  in.  ;  height  over-all, 
5  ft.  7  in.  ;  width  over-all,  5  ti.  ; 
planing  capacity,  :'0  by  20  in.  by 
5  ft. ;  turning  capacity.  14-in. 
swing,  44  in.  between  centers,  ar- 

ranged for  thread  cutting  and  t.iper 
turning,  index  head  arranged  in 
headstock  ;  horizTnt.il  boring.  2-in. 
bar.  24-in.  feed  ;  rotar.v  table,  power or  hand  driven  20  in.  in  diameter 
and  adjustable  to  swing  96  in.  ; 
8i)indle  .speeds,  16  to  350  r.p.m.  ; 
slotting.  3i-in.  stroke  which  may  be 
increased  by  making  use  of  the 
vertical  adju.stment  of  the  tool- 
head  ;  drilling  can  be  accom]>lished 
at  any  angle ;  shipping  weight  complttu, 
required  for  operation,  4  x  10  x  7  ft. 

'ifi 

M 
iilE w 
m 

^^     ''■^H^Hk^ta 

3.JIJU    lb.;    floor   space 

Tlireader,  Receding  Pipe 
Greenfield   Tap   and   Die   Corp.,   Greenfield,   Mass. 

"American    Machinist,"    May    15,    1919 

In  operation  the  tool  is  screwed 
onto  the  pipe  until  a  thread  of  the 
desired  length  has  been  cut,  after 
which  the  threader  may  he  pulled 
straight  off.  By  releasing  the 
lead  screw,  lifting  the  head  and 
resetting  the  trigger  the  cliasers 
are  again  pushed  in  to  the  proper 
point,  and  the  device  is  ready  to 
start    anotlier    thread.  One    of 
the  advantages  is  th,at  none  but 
the  actual  cutting  teeth  follow 
around  the  threads.  The  chasers 
are  narrow  and  travel  along  the 
pipe  parallel  to  the  thread  they 
are  cutting  and  not  parallel  to  the 
axis  of  the  pipe.     The  device  is  made  in  both  plain  and  ratchet 
styles,  the  illustration  being  of  the  former. 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG    IRON— Quotations  oonipilod  by  The  Matthew  Addy  Co..  as  per
  Depart- 

ment o(  Commerce  Committee  Schedule. 

CINCINNATI  ,30  75 
No.  2  Southern    27  55 
Northern  Basic    7ft^s 

Southern  Ohio  No.  2    
'"-^-^ 

NF.W  YORK— TIDEWATER  DEU\'ERY  jl  ̂^ 
IVnna.  2X^ .      !  ! ;  !  1 ! !  !  !  !  31 :  15 \  irfEinm  No.  z    11  Q5 

Southern  No.  2    ''" 

BIKMINGHAM  ,^  ,. 

No.  2  Foundry    "  " 

PHTLADELPHIA        .    „     ,  jn  45 
Eastern  Pennsylvania  No.  2    30  85 
Virginia  No.  2    jj-  ,0 Basic    ,«  Qft 

Grey  Forge    '^  'V 
Bessemer    ■ 

CHICAGO            ,       ,  „  ,, 
No.  2  Foundry  local    i,  il 
No.  2  Foundry,  Southern    ^ '  •  " 

PITTSBURGH,  INCLUDING  FREIGHT  CHARGE  FROM  VALLEY 
No.  2  Foundry    ^5     ? 

B^i"   :::::;::;:::::;:::::::  29:35 

STEEL  SHAPES — The  following  base  prices  per  100  lb.  are 
 for  structuril 

shapes  3  in.  by  }  in.  and  larger,  and  plates  i  in.  and  heavier,  from  iobb<  rs'  waro- housee  at  the  cities  named: 
^—  Cleveland  — 

One Current      Year Ago 

$3.37       $4.20 
3.27         4.20 
3.27         4.20 

3.57 

Current 

$3  47 
3  37 

3  37 

Y'ear 

Ago 

$4  20 4  10 4.10 

4^45 

^—  New  York           '-  Cleveland  —         ^  Chicago  - 
One  One  One  One 

Current  Month 
Ago 

Structural  shapes   $3.47     $4.07 
Soft  steel  bars      3.37       3  97 
Soft  steel  bar  shapes.   3.37       3.97 
Soft  steel  bands     4.07       4.57         ...  ...  .  ■  ._^ 
Plates,  }  to  1  in.  thick  3.67       4  27         4.45         3.57         4.20 

♦For  A-io-  plates  the  extra  is  30c.  per  1 00  15. 
Note — For  less  than  carload  lots  add  4Jc.  per  100  lb. 

g^l^    IRON — Priceaper  1 00  lb.  at  the  places  named  are  as  follows: 

Current       One  Y'oar  Ago 
Pittsburgh,  mill.  Eastern  shipment        $2.35  $3.  50 
Warehouse,  New  York          3. 37  4   70 
Warehouse,  Cleveland          3.22  410 
Warehouse,  Chicago          3.37  4.  10 

STEEL  SHEETS — The   following   are   the  prices  in  cents   per  pound  from 

jobbers'  warehouse  at  the  cities  named: 
.   New  York — —       Cleveland  Chicago 

3  =  5 

•S    .  o  •^ S=X.      i-»  ego 

*No.  28black        4.35     5   50  5  62 
»No.  26black        4  25     5  40  5  52 
•Nos.  22  and  24  black .    .      4  20     5  35  5  47 
Nos.  18  and  20  black.  .      4   15     5.30  5.42 
No.  16  blue  annealed...      3.75     4  77  4   77 
No.  14  blue  annealed.  .      3.65     4.67  4.67 
No.  10  blue  annealed.  .      3.55     4.57  4  57 

•No.  28  galvanized        5  70     6  50  7  42 
•No.  26  galvanized        5.40     6  20  7   12 
No.  24  galvanized       5.25     5  90  6  97 

•  For  painted  corrugated  sheets  add  30c.  per 
19  to  24  gage;  for  galvanized  corrugated  sheets 

5.   33  O 

is 
sss s=  sss. 

O^^ ot; oz< 
0£   0>«! 

6  45 5  27 6  385 5  37   6.45 
6  35 

5    17 
6.285 

5  27  6.35 
6  30 

5.12 
6.235 5   22  6  30 

6.25 5  07 6   185 5   17  6.25 
5  65 4  67 5   585 4.77  5.65 
5  55 4,57 5  485 4.67  5.55 
5  45 4.47 5.385 4.57  5.45 
7   70 6.62 7.635 6  72  7  70 
7  40 6  32 7.335 6.42  7  40 
7,25 6.17 7.185 6  27  7.25 

100  lb.  for  25  to  28  gage;   25c.  for 
add  1 5c. ;  all  gages. 

COLD  DRAWN  STEEL  SHAFTING— Fr<""  warehouse  to  consumers 
renuiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  the 
following  discounts  hold: 

Current  One  Year  Ago 

New  York       List  List  plus  10% 
C  eveland        5%  off  List  plus  10% 
Chicago       2%  off  List  plus  1C% 

DRILL  ROD — DiaoountB  from  list  price  are  as  follows  at  the  places  named: 
„     ,  Extra  Standard 

Cleveland        35%  35^ 
Chicago       35%  ii% 

SWEDISH    (NORWAY)    IRON— The  average  price  per  100  lb,  in  ton Iot«  is: 
Current  One  Year  Ago 

New  York       $25.50-30  $15.00 CleveUnd          20. 00  15  00 
Chicago          16  50  15  00 

In  coilg  an  advance  of  50c.  usually  is  charged. 
Domeatic  iron  (Swedish  analysis)  is  selling  at  15c.  per  lb. 

WELDING  MATERIAL  (SWEDISH)— P"*"™  »r<'  ̂   follows  in 
 cents 

per  pound  f.o.b.  New  York,  in  100  lb.  lots  and  over: 
Welding  Wire 

i.  H,  A,  i.  A.  ft 
No.  8,  A  and  No.  10 

No    12  .   :  25  50  to  33  00 
A,  No.  l4andA   ...   | 
No.  18   
No.  20   

Domestic  20p.  for  ̂ ,  15c.  for  J  to  A- 

Cast-iron  Welding  Rods 

fby  12  in.  long    14  00 by  I9in.  long    12  00 
i  by  19in.  long    10  00 
i  by  21  in.  long    10  00 

Special  Welding  Wire,  Coated 
i                                                     ..  33  00 

A  30  o5 
ft  38.05 

MISCELLANEOUS  STEEL— The   following    quotations    in  conts   pel 
pound  are  from  warehouse  at  the  placrs  named: New  York  Cleveland  Chicago 

Current  Currrnt  Current 

Openhearth  spring  steel  (heavy)          7  00  8,  CO  8  00 
Spring  steel  (light)       10  00  1 1    25  1 1   75 
Coppered  bessemf  r  rods        8 .  00  8 .  00  7 .  07 
Hoop  steel        4  07  4.75  4.07 
Colcf  rolled  strip  steel        7.50  8  25  8.10 
Floorplates        5.67  6  06  5  92 

Note — For  less  than  carload  lots  add  4!c.  per  iOO  lb. 

p|P£ — The  following  discounts  are  for  carload  lots  f.o.b.  Pittabtirgh:  baaing 

card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.  M.  Byer's  Co.  for  iron,  both dated  Mar.  21,  1919. 
BUTT    WELD 

Steel  Iron 
Inches  Black       Galvanized  Inches  Black       Galvanized 

J,  Sand  i.       ..    50i';  24',  i  to  IJ     391%  23}% 
J      54J%,  40% 
Mo  3      57}%  44% 

2   

2i  to  6. 

50J% 
53J% 

LAP  WELD 

35%  2, 

41% 

2)  to  6. 

32j% 
34J% 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

i    I,  J  and!      46i%  29%  i  to  U      39)% 

I    J      51!%  39';i 
i    i  to  Ij      55§%  43% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2      48!%  37%  2      33!% 
2jto4      51!%  *Cf  2i  to  4  35!% 

4!  to  6      50!%  39<'„  4!  to  6      34)% 
Stock  discounts  in  cities  named  are  as  follows: 

1»JS 24}% 

20}% 

23}% 

22}% 

. —  Chicago  — . 

Gal- 

Black     vanized 

57!% 
53!% 

44% 

41% 

^New  Y'ork— .  ^Cleveland  -- 
Gal-  Gal- 

Black    vanized  Black     vanized 

47%         31%  46!%       31  % 
42%         27%  42}%       27)% 

Malleable  fittings.     Class  B  and  C,  from  New  Y^ork  stock  sell  at  list  -f-12)%. 
Cast  iron,  standard  sizes,  1  O^t:  off. 

METALS 

j  to  3  in.  steel  butt  welded 
3}  to  6  in.  steel  lap  welded . 

MISCELLANEOUS   McTALS— Present  and  past  New  York  quotations 
in  cents  per  pound,  in  carload  lots: Cur-  One  One   Year 

rent  Month  .\go  .\go 

Copper,  electrolytic         16  50  1 5  37)  23  50 
Tin  in  5-ton  lots        72   50  72.50  95  00 
l^ad          5  25  5.25  7  00 
Spelter          6  60  6.-5  7  00 

ST.   LOUIS 

I^ad                       5.00  5.00  6.80 
Spelter          6.25  6.20  6.75 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  ton  or 
more : 

.   New  Y'ork       ^-Cleveland—  ^-  Chicago  ̂  

Copper  sheets,  base..      23.00  22  50         31.50-33   24.50     35.00     26  00     31.50 
Copper  wire  (carload 

lots)        23  00  23  00-28        32.00     24.00     34  00     22  00     3100 
Brasssheets        20  50  23.75-28       30  75     24.00     30.00     21.50     30.00 
Brasspipe        30  75  34  00-37       36  50     31.00     4100     31.00     40.00 
Solder  (half  and  half) 

(caselots)        38  00   46   50-41        62.00     43  00     4125     39  00      '5  00 
Copper  sheets  quoted  above  hot  rolled  16  oz..  cold  rolled  14  oz.  and  heavier, 

add   Ic;    polished  takes   Ic.  per  sq.ft.  extra  for  20-in-  widths  and  undtr:    over 
20  in.,  2c. 

BRASS  RODS — The  following  quotations  are  for  large  lots,  mill.   100  lb.  and 
over,  warehouse;  net  extras: 

Current  One  Year  Ago 

MiU        $18  00-  $25  25 NewYork           19  50  26  25 
Cleveland          24  00  30.00 
Chicago          24.00  28.00 
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What  a  Tinsmith  Can  Do  in  a  Machine  Shop 
By  peter  F.  O'SHEA 

The  value  of  oil  chutes,  spatter  guards,  grind- 
ing wheel  shields  and  other  similar  devices  is 

obvious,  but  their  cost  if  made  outside  the  plant 
may  be  considerable.  The  author  tells  of  the 
achievements  of  the  shop  tinsmith  of  a  New 

England  plant  in  producing  homemade  time  and 

labor  savers  which  would  be  useful  anywhere.  It 
is  quite  possible  that  the  average  tinsmith  cannot 

reach  the  heights  attained  by  this  particular  in- 
dividual in  analyzing  machine-tool  operations 

and  designing  fittings  to  improve  their  efficiency, 
but  he  can  at  least  handle  the  actual  construction. 

A  TINSMITH
  can  be 

of  great  benefit  in 
i.  a  machine  shop  if 

his  work  is  properly  di- 
rected. Sheet  metal  is  a 

peculiarly  adaptable  ma^ 
terial  and  can  be  shaped 

and  adjusted  to  serve  a 
great  many  purposes.  It 
can  be  quickly  cut  and 
formed  and  is  so  light 
that  the  products  made  of 
it  can  be  attached  almost 

anjTvhere.  The  many  dif- 
ferent articles  required  in 

a  machine  shop  offer  an 
opportunity  for  an  effi- 

cient exploitation  of  the 

tinsmith's  art.  This 
article  tells  of  the  various 

things  a  tinsmith  has 
made  in  the  plants  of  the 
Greenfield  Tap  and  Die 
Corporation,  Greenfield, 

Mass.,  where  many  useful 

FIG.   L chIjte  for  separating  screw-machine 
products  from  oil.  and  chips 

methods  of  applying  sheet  metal  have  been  put  into 
operation.  First  we  will  take  up  attachments  to  ma- 

chines fo:  separating  cutting  oil  from  the  chips  and 
products  as  all  three  drop  away  from  the  point  of  the 
cutting  tool. 

The  simplest  form  of  such  a  device  is  a  small  galvan- 
ized-iron  chute  bent  into  the  form  of  an  angle  iron 
and  attached  under  the  point  of  the  cutting  tool.  Part 
way  down  the  chute  an  arrow-shaped  slit  is  cut  across 
the  angle.  As  the  oil  and  products  fall  down  the  chute 
the  oil  runs  through  the  slit  into  the  pan  of  the  ma- 

chine to  be  taken  up  by  the  oil  pump.  The  products 
continue  down  the  chute  and  drop  into  a  box  provided 
for  the  purpose. 
A  sharp  point  should  be  left  just  above  the  lower 

part  of  the  slit  and  bent  down  so  that  the  oil  will  be  led 
to  the  proper  point  and  run  off  in  a  steady  stream  instead 
of  half  of  it  jumping  the  slit  and  continuing  down  the 
chute,  as  a  small  part  of  the  oil  usually  gets  by  this 
slit  and  it  is  necessary  to  cut  a  second  slit  a  little 
farther  down.  This  takes  care  of  nearly  all  the  re- 

mainder of  the  oil. 

The  oil  that  clings  to  the 

product  itself  drains  off 
while  the  product  is  rest- 

ing in  the  dry-product 
box  or  pan.  If  both  prod- 

uct and  oil  were  allowed 
to  drop  into  the  b»d  of 
the  machine  a  great  deal 
of  oil  would  be  carried 

away  with  the  product 
and  wasted.  The  chute 
described  is  one  of  the 

simplest  forms  to  sepa- 
rate oil  from  the  product 

when  the  product  is  so 
much  bigger  than  the 
chips  that  it  can  be  picked 
out  of  the  chips  very 
easily.  If  the  product 
and  the  chips  are  of  about 
the  same  size  and  it  is  de- 

sired not  to  have  them 
mixed  together  in  the  bed 
of  the  machine  or  even  in 
the  product  box,  the  chips 

can  be  separated  from  the  oil  and  the  product  by  the 
arrangement  illustrated  in  Fig.  1.  A  short  chute  A 
attached  at  a  flat  slope  beneath  the  cutting  point  catches 
chips,  oil  and  products  as  before.  Below  it  and  slightly 
beyond  is  a  second  chute  B.  The  product,  chips  and  most 
of  the  oil  slide  down  the  first  short  chute,  and  the  chips 
and  oil  drop  off  the  end  into  the  pan  of  the  machine. 
The  product,  however,  comes  down  the  short  chute  so 
fast  that  it  jumps  the  gap  between  the  two  chutes, 
lands  in  chute  B  and  slides  down  into  the  product  box. 
The  chute  B  is  provided  with  an  oil  slit  C,  so  that 
whatever  oil  jumps  the  gap  with  the  product  drains 
into  the  pan  of  the  machine. 

The  delivery  chute  may  be  attached  directly  to  the 
machine  or  t  may  be  run  through  a  hole  cut  in  the 
shield  or  apron  at  the  front  of  the  machine.  This  shield, 
or  apron,  may  itself  be  detachable,  so  that  when  it  is 
removed  the  chute  goes  with  it  and  forms  no  hindrance 
to  working  at  the  machine.     Fig.  2  shows  the  shield. 

The  product  box.  Fig.  3,  into  which  the  chute  dis- 
charges has  a  perforated  false  bottom,  so  that  what 

oil  comes  down  with  the  product  drains  off  during  the 
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FIG.    2. GALVANIZED-STEBL, 
SHIELD 

day  into  the  real 
bottom  below.  De- 

vices of  this  sort 
save  a  great  deal  of 

time  for  the  work- 
man, not  only  be- 
cause he  no  longer 

has  to  pick  out  his 

products  from 
among  the  chips  and 
oil  but  because  he 

can  clean  the  ma- 
chine much  quicker 

when  he  does  not 
have  to  look  out  for 

products.  Since  the 
oil  and  the  chips  do 
not  fall  together  in 
the  same  stream  a 
box  placed  in  the 
right  way  will  catch 
the  chips  almost  dry. 
The  oil  saved 
through  not  being 
carried  away  with 

the  product  amounts  to  considerable  in  the  course  of  a 

year;  enough  to  pay  for  the  simple  little  chutes  and 
the  time  of  building  them. 

On  a  machine  where  the  product  is  automatically 
discharged  by  an  attachment  on  the  turret  head  as  it 
draws  back  it  is  not  necessary  to  extend  the  chute  under 

the  cutting  point  or  under  the  oil.  It  is  attached  in- 
stead under  the  position  where  the  product  will  be  dis- 

charged on  the  back  stroke.  As  the  oil  does  not  flow 
down  the  chute  at  all  it  is  only  necessary  for  the  chute 
to  deflect  the  product  to  a  product  box.  The  only  oil 
that  goes  down  the  chute  is  the  small  amount  which  is 
knocked  off  from  the  turret  tools  simultaneously  with 
the  discharge  of  the  product.  This  small  amount  is 
separated  in  the  usual  fashion  by  having  a  pointed  slit 
in  the  chute. 

It  is  sometimes  advantageous  to  install  a  chute  to 
carry  the  clean  products  down  almost  to  the  bottom  of 
the  pan  or  pail.  Near  the  bottom  the  chute  takes  an 
upward  direction  for  a  sufficient  distance  to  slow  up  the 
rapid  motion  of  the  product,  so  that  it  drops  softly  only 
a  couple  of  inches  instead  of  having  to  fall  a  couple  of 
feet  on  another  piece  of  product  which  it  may  spoil; 
or  the  end  of  the  chute  may  be  directed  against  a 
wooden  block  from  which  the  product  bounds  off  with 
just  sufficient  force  to  roll  out  of  the  way  before  the 
next  piece  comes  down.  Otherwise  a  heavy  piece  such 
as  a  tap  falling  upon  another  may  spoil  the  threads 

FIG.    4.      PRODUCTS    STALLED 
ON   STICKY    CHUTE 

PRODUCT  BOX  WITH  FALSE  BOTTOM 

of  both.  On  very 

small,  light  work 
another  arrange- 

ment has  to  be 

used,  since  it  is  too 
light  to  slide  down 
a  chute  which  can- 

not help  but  be 
sticky  with  oil.  In 
this  case  it  is  nec- 

essary that  the  oil, 
instead  of  being 
separated,  shall  go 
down  the  same 
chute  with  the 

product  in  order  to 
wash  it  down. 
Therefore  the  top 

of  the  chute  is  in- 
serted so  that  it 

avoids  catching,  or 
bends  aside  the  big 
chips  from  the 
cutting-off  tool, 
allowing    them    to 
fall  into  the  bed  of  the  machine.  The  light  product 
drops  on  the  chute  and  gets  stuck  there,  but  the  next 
burst  of  oil  washes  it  down.  In  Fig.  4  products  may  be 

seen  on  the'chute,  while  in  Fig.  5  the  next  burst  of  oil 
is  washing  them  down. 

Where  the  shape  of  the  machine  allows,  the  chips  may 
be  caught  in  a  catch  box.  This  should  be  a  shallow  box 
into  which  the  chips  settle  to  the  bottom  while  most 
of  the  oil  flows  over  the  top  and  back  to  the  pump.  At 
the  end  of  the  day  the  operator  takes  out  the  chip 
boxes,  pours  off  the  remainder  of  the  oil  and  dumps  the 
chips  into  a  chip-collection  truck. 

In  many  processes  it  is  necessary  for  the  operator  to 
hold  the  piece  of  product  against  the  cutting  tool  with 
his  fingers  while  it  is  under  process,  then  pull  it  out  and 
lay  it  in  a  box.  If,  however,  a  small  chute,  Fig.  6,  is 
placed  with  the  upper  end  just  beneath  the  cutting  tool, 
the  operator  can  simply  let  go  of  the  product,  which 
slides  down  the  chute  into  a  product  box.  The  chute 
is  merely  a  piece  of 
sheet-iron  pipe  like 

an  ordinary  eave- 
spout,  with  a  piece 
of  the  top  cut  away 
in  the  form  of  a 

scoop  and  the  edges 
securely  bound,  and 
extends  almost  be- 

neath the  operation 
part  of  the  machine. 
The  operator  simply 

has  to  hold  the  prod- 
uct in  place  while 

the  tool  is  working 
on  it,  and  then  flip  it 
off  the  centers  with 
his  fingers  when  it 
falls  into  the  spout 
and  slides  down  to 

the  product  box  be- 
neath. It  is  im- 

portant that  the  ̂ ^^  .  pj^oDUCTS  AV.^SHED 
mouth  of  the  chute  dowx  bt  stream  of  oil 
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should  be  a  few  inches  below  and  to  the  rear  of  the  cut- 
ting point  of  the  tool  so  that  only  a  slight  motion  will 

be  necessary  to  send  the  product  down. 
The  motions  saved  are  individually  small,  but  their 

total  at  the  end  of  a  day  is  important,  for  if  a  work- 

man's hand  moves  a  yard  in  delivering  product  to  the 
product  box  1700  times  a  day,  that  is  about  a  mile  of 
motion  for  the  hand  alone,  to  say  nothing  of  the  1700 
repetitions  of  muscular  movement  which  involve  con- 

siderable fatigue. 
The  chute  may  discharge  into  boxes,  pails  or  trucks 

standing  ready  or  into  a  reservoir  or  container  from 
which  the  next  machine  is  supplied  directly.      , 
A  piece  of  sheet-metal  equipment  which  saves  the 

handling  of  hot  metal  is  shown  in  Fig.  7.  This  is  a 
chute  leading  down  from  under  the  point  where  the 
product  is  discharged  after  a  process  which  results  in 
each  piece  being  hot  at  one  spot.  This  small  slanting 
tube  discharges  at  the  lower  end  into  a  pail  of  cooling 
oil  through  a  neat  hole  in  the  cover  near  the  edge. 

The  pail  is  half  full  of  oil  and  is  provided  with  a  wire 
basket  that  closely  fits  the  inside  diameter.    The  basket 

FIG.  7. CHUTE  FOR  DELIVERING  HOT  PIECES  TO 
A   COOLANT 

FIG.   6.     A  CLOSED  CHUTE 

has  a  stiff  handle  standing  upright  in  the  pail,  but  not 
high  enough  to  interfere  with  the  cover.  When  a  job 
is  completed  the  cover  of  the  pail  is  lifted  off  and  the 
basket  lifted  out  of  the  oil  and  emptied. 

Such  chutes  are  inexpensive  and  can  be  curved  in  «>, 
variety  of  ways  so  as  to  discharge  at  the  most  con- 

venient point  either  in  readiness  for  the  next  process 
or  into  a  box  accessible  for  removal. 

Sheet-Metal  Guards  and  Casings 

A  large  and  necessary  field  of  work  in  the  modern 
shop  is  the  making  of  protective  devices  of  all  sorts, 
such  as  gear  casings,  belt  guards,  shields  and  aprons. 

The  grinding  machine  shown  in  Fig.  8  is  an  endless 
belt  carrying  glued  emery  and  carborundum.  Shanks 
of  products  are  ground  smooth  by  being  held  against 
it  for  a  moment.  The  belt  travels  so  fast  that  the 
danger  of  breakage  makes  the  workmen  afraid  of  it 
and  warrants  the  use  of  the  protecting  casing  which 
leaves  only  a  foot  or  two  of  the  belt  surface  open  for 
application  of  the  work.  In  case  it  is  necessary  to  get  at 
the  mechanism  or  the  belt  for  repairs,  access  may  be  had 
through  the  side  door,  which  is  on  vertical  hinges  offset 
at  the  proper  distance  from  the  edge  of  the  casting,  so 
that  the  door  when  thrown  open  will  remain  open  while 
the  work  is  being  done. 

Fig.  9  shows  a  sheet-metal  hood  over  the  gears  of  a 
semi-automatic  machine.  Formerly  this  machine  had  a 
cast-iron  hood  which  weighed  100  lb.  or  more,  which 
was  difficult  to  lift  for  changing  the  gears. 
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FIG. GUARD   FOR   GRINDING   BELT 

The  sheet  iron  of  the  hood  is  reinforced  inside  by 
straps  of  wrought  iron  and  by  angles;  those  in  the 
middle,  as  shown  in  the  figure,  resting  on  the  solid  bear- 

ings a'ong  the  center  of  the  machine  and  supporting 
the  weight  of  the  hood.  This  leaves  the  edges  of  the 
sheet  iron  free  of  contact  with  the  machine  and  pre- 

vents rattling. 
A  eas-ng  simi.ar  to  .nat  used  on  the  polishing  belt 

is  put  around  polishing  wheels  and  stones,  as  shown  in 
Fig.  10.  The  side  nearest  the  workman  is  hinged  to 
the  main  casing  and  forms  a  door  which  gives  easy 
access  to  the  whole  apparatus. 

Tinsmith  Can  Design  Casings  for  Grinding 
AND  Polishing  Wheels 

The  tinsmith  can  also  design  casings  to  go  around 
grinding  wheels  and  polishing  wheels  so  that  they 
really  fit  the  wheels.  For  instance,  on  one  3-in.  wheel 
there  used  to  be  a  large  casing  1  ft.  or  more  in  diameter. 
The  air  suction  in  connection  with  the  casing  took  away 
a  great  deal  of  the  dust,  but  some  sparks  stuck  to  the 
wheel,  went  around  again  and  came  off  at  the  top 

through  the  opening  into  the  operator's  face.  It  was 
very  uncomfortable,  besides  being  dangerous.  A  new 
case  was  designed,  fitting  closely  around  the  wheel  and 
coming  well  down  in  front.     The  restricted  space  in- 

creasea  the  suction  so  much  that  almost  all  the  sparks 
were  taken  away  directly  and  those  that  did  stick  to  the 
wheel  and  went  around  with  it,  on  coming  off,  struck  the 
low  front  of  the  casing  instead  of  flying  into  the  opera- 

tor's face. 

The  effect  of  sparks  on  goggles  or  eyeglasses  is 
shown  by  the  micrograph  in  Fig.  11  taken  from  a  lens 
after  being  used  for  9  J  hours.  The  reader  has  only  to 
imagine  what  would  happen  to  his  eyes  if  they  were  in 
range  of  the  rapid  fire  from  the  wheel.  Equipping  in- 

dividual wheels  and  stones  with  cases  that  fit  them 

closely  is  therefore  important  to  health.  Sheet-metal 
cases  Can  be  fitted  much  closer  than  cast  iron  or 
wrought  iron  and  can  be  made  of  heavy  enough  material 
so  that  if  the  wheel  bursts  it  may  dent  the  casing,  but 
the  pieces  instead  of  flying  out  will  be  churned  around 
inside.  When  they  do  fly  through  the  small  front  open- 

ings they  will  go  directly  downward  and  do  the  least 

possible  harm. 

Things  to  Be  Considered 

In  designing  these  casings  three  things  should  be 
considered:  The  circumference  of  the  circular  part  of 
the  casing  should  be  as  nearly  equal  as  possible  to  that 
of  the  wheel,  taking  into  consideration  ease  of  replace- 

ment of  the  wheel.  The  width  of  the  casing  across  the 
face  of  the  wheel  should  be  as  narrow  as  possible,  after 
allowing  enough  clearance  to  prevent  a  piece  of  product 

which  may  slip  from  the  operator's  hand  from  binding 
between  the  wheel  and  the  casing.     The  length  of  the 
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FIG.   9.     REDUCTION  GEAR  SHIELD 
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FIG.    10.      SHIELD   FOR  VERTICAL   POLISHING   WHEEL 

opening  in  the  casing  for  the  work  should  be  kept  as 
small  as  is  consistent  with  the  size  of  the  product. 

The  form  of  the  offtake  of  the  exhaust  pipe  from  the 
wheel  depends  upon  the  relative  directions  of  the  pipe 
and  the  rotation  of  the  wheel.  The  offtake  from  the 
casing  should  be  coincident  with  the  line  of  flight  of 
the  sparks  of  emery  thrown  off. 

If  the  wheel  revolves   upward   and  away   from  the 

operator  the  offtake  should  be  vertically  downward  at 
the  rear.  If  the  wheel  revolves  downward  from  the 
operator  the  offtake  should  be  horizontal  at  the  rear, 
giving  the  .sparks  only  a  quarter  revolution  to  cling  to 
the  wheel.  When  the  direction  of  the  offtake,  as  de- 

termined by  the  position  of  the  exhaust  main,  necessi- 
tates a  departure  from  the  horizontal  or  vertical  direc- 

tion the  pipe  should  be  kept  in  the  proper  tangent. 
Each  branch  exhaust  should  enter  the  main  not  at  a 

right  angle  but  at  an  acute  angle  in  the  direction  of 
the  draft,  forming  a  Y.  The  pipe  should  have  no  sharp 
bends  to  check  the  speed  of  the  flow  and  allow  the  dust 
to  settle. 

Preventing  Oil  From  Spattering 
AND  Chips  From  Flying 

For  the  comfort  and  safety  of  the  operators,  especially 
now  that  women  are  employed  in  the  shop,  it  is  neces- 

sary to  prevent  oil  from  spattering  and  chips  from 
flying.  For  this  purpose  the  shop  tinsmith  can  be  useful 

FIG.  11.     MICROGRAPH  OF  LENS  AFTER  USB  BY 
GRINDING-MACHINE  OPERATOR 

FIG.  12.     OIL  GUARD  FOR  DRILL 

in  fitting  sheet-metal  walls  or  cases  around  the  machines. 
An  example  of  such  a  casing  is  shown  in  Fig.  12 

where  a  cylindrical  casing  completely  incloses  a  drill, 
chuck  and  products  while  the  drill  is  at  work.  This 
hollow  cylinder  is  split  vertically  into  halves  hinged  to- 

gether so  that  the  outer  half  may  be  opened  wide  when 
the  operator  is  setting  up  the  work.  The  casing  is 
snapped  shut  as  the  drill  is  started  and  the  oil  turned  on. 
The  oil  is  led  into  the  trough  of  the  table  of  the  ma- 

chine and  back  to  the  oil  well. 
A  simple  guard  designed  to  keep  the  oil  of  a  pulley 

from  flying  on  a  desk  immediately  behind  the  pulley 
is  illustrated  in  Fig.  13.  This  is  merely  a  sheet  of  metal 
bent  into  the  proper  curve  to  loop  partly  over  the  wheel 
and  prevent  the  oil  from  flying  out  either  horizontally 
or  vertically.  Passersby  are  prevented  from  bumping 
into  the  pulley  or  the  guard  by  a  pipe  fence. 
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*  Machines  that  do  not  need  an  entire  casing  aroui-cl 
them  can  be  protected  where  necessary  by  shields  or 

aprons  which  may  be  attached  to  the  machines  per- 
manently or  may  be  detachable  and  adjustable.  For 

the  front  of  the  machine  the  detachable  style  of  apron 

is  usually  better.  It  is  generally  a  flat  piece  of  sheet- 
metal  with  the  corners  turned  over  and  bound  so  as 

not  to  be  sharp.  Near  its  lower  edge  it  has  two  strap- 
iron  fingers  riveted  on.  The  sheet-metal  fits  against 
the  inside  of  the  lip  of  the  bed  or  table  of  the  machine 

and  the  fingers  slide  down  on  the  outside.    This  apron 

FIG.  13.     OIL  SHIELD  FOR  PULLEY 

can  be  slid  along  the  edge  of  the  table  to  enable  the 
workman  to  get  at  the  product,  and  then  slid  back 
again,  or  it  may  be  slipped  off  entirely  to  clean  the 
machine. 

Neatness  is  one  of  the  first  requirements  of  efficient 
arrangement.  This  is  illustrated  in  the  galvanized- 
iron  trough  which  runs  along  the  front  of  the  four- 
spindle  drilling  machine  in  Fig.  14,  and  is  divided  into 
three  compartments.  A  sheet-iron  partition  across  the 
trough  a  short  way  from  the  right  end  is  soldered  in 
and  made  water-tight.  The  compartment  thus  formed 
is  used  as  a  well  for  the  cutting  fluid  which  flows  off 
the  bed  of  the  machine  and  drops  through  a  hole  bored 
in  the  cast-iron  trough.  Each  time  a  jig  is  opened 
and  the  product  taken  out,  the  jig  is  dipped  in  this 
well  of  cutting  fluid  and  thoroughly  washed  before 
having  the  next  piece  of  work  inserted,  thus  keeping 
the  jig  free  from  chips,  which  might  cause  an  error  in 
the  location  of  the  work  and  spoil  it. 

FIG.  14.     TROUGHS  AND  GUARDS  FOR  MULTIPLE 
DRILLING   MACHINE 

In  the  trough  next  to  the  well  is  a  small  box  with 
perforated  bottom  into  which  the  product  is  emptied 
from  the  jig.  The  cutting  fluid  drains  off  and  the  work 
can  be  emptied  at  any  time  or  inspected.  In  the  farther 
end  of  the  trough  is  another  sheet-metal  pan  for  holding 
the  blank  products.  With  this  arrangement  the  opera- 

tor has  all  his  work  directly  before  him  and  can  operate 
the  four  spindles  to  their  full  capacity. 

PIG.  15.     OIL-COLLECTION  SYSTE.M 
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In  the  photograph  of  this  machine  will  be  noticed  two 
of  the  adjustable  aprons  spoken  of,  one  in  the  rear  and 
one  at  the  farther  end.  They  are  neat  in  appearance, 
rigid  and  effective. 

At  the  top  of  this  same  figure  may  be  seen  an  ad- 
ditional safeguard  which  was  put  on  when  women  came 

to  work  in  the  factory  of  the  Greenfield  Tap  and  Die 
Corporation  and  were  taught  to  operate  machines  of  this 

sort.  A  sheet-metal  guard  is  bent  as  shown  to  protect 
a  woman's  hair  from  being  caught  either  in  the  belts 
or  in  the  revolving  spindles  of  the  drills  as  she  bent 
over  to  look  at  the  work.  Preventing  the  first  strand 
of  hair  getting  blown  into  a  revolving  part  and  twisted 
around  until  it  secures  a  dangerous  grip  on  the  girl 
obviates  most  of  such  accidents. 

Fig.  15  illustrates  a  system  for  collecting  cutting  oil 
and  cutting  fluid  from  the  machines  on  the  floor,  which 

With  the  open  troughs  the  cleaner  can  put  a  ladder 
against  the  trough,  climb  up  with  a  brush  or  semi- 

circular piece  of  sheet  iron  shaped  to  fit  the  inside  of 
the  pipe  and  brush  whatever  chips  there  are  in  the 
trough  along  it  into  the  main  trough  and  there  clean 
them  all  out  into  a  basket  or  pail.  One  man  can  clean 
out  a  trough  in  five  or  six  minutes  and  the  whole  sys- 

tem needs  only  one  man  for  a  few  hours  instead  of  a 
gang  for  an  overtime  Sunday. 

The  best  pitch  for  the  side  trough  is  at  least  one 
in  ten,  while  that  for  the  central  trough  should  be  a 
little  more.  This  pitch  will  carry  the  chips  along. 
There  should  be  enough  side  troughs  so  that  the  pipes 
leading  down  from  the  machines  can  be  nearly  vertical 
to  prevent  dogging. 

A  good  illustration  of  an  exhaust  system  in  a  polish- 
ing room  is  shown  in  Fig.  16.    It  will  be  noticed  that 

FIG.    16.      FACTORY   EXHAUST  PIPING   SYSTEM 

was  put  in  to  replace  a  system  made  up  of  steam  pipes. 
The  trough  is  shaped  like  an  eave  spout,  is  6  in.  in 
diameter  and  is  supported  h^  U-shaped  hangers  screwed 
to  the  beam  above.  One  trough  is  run  underneath  each 
line  of  machines,  and  from  each  machine  a  hose  comes 
down  through  a  hole  in  the  floor  and  discharges  into 
the  trough.  All  the  branch  troughs  discharge  into  a 
central  trough  along  the  middle  of  the  room,  which  in 
turn  discharges  into  a  tank  suspended  on  a  framework 
near  the  ceiling.  The  oil  and  cutting  fluid  are  taken 
from  this  by  a  detachable  pipe  into  a  separator  in  the 
cellar.  With  the  old  system  chips  would  block  up  either 
the  branches  or  the  main  at  least  once  a  week.  The 
riser  then  had  to  be  taken  apart  by  pipe  fitters,  cleaned 
out  and  put  together  again.  The  job  cost  $30  every 
month,  as  it  took  all  day. 

the  main  starts  small  at  the  near  end,  that  is  at  the 
first  machine,  and  grows  larger  as  it  goes  on  taking 
in  branches  from  the  other  machines.  The  polishing 
wheels  are  16  in.  in  diameter  and  to  carry  the  necessary 
draft  a  4-in.  branch  goes  into  the  main  from  each  ma- 

chine. The  proper  size  of  the  main  at  any  point  can 
therefore  be  figured  from  the  number  of  branches  which 
have  come  into  it.  The  rule  is  that  the  diameter  varies 
as  to  the  square  root  of  the  number  of  duplicate  feeders. 
For  example,  a  main  at  the  point  where  four  feeders 
have  come  into  it  should  have  twice  as  large  a  diameter 
as  where  there  is  only  one. 

The  near  end  of  the  exhaust  system  has  a  cap  clean- 
out  end  instead  of  being  permanently  closed.  This  cap  is 
made  of  a  band  of  sheet  metal  several  inches  wide  and 
is  of  a  circumference  to  give  a  snug  fit  over  the  pipe 
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itself;  it  also  has  a  disk  soldered  over  the  end  to  close 

it  If  the  pipe  becomes  plugged  or  dirty  the  cap  can 

be  quicklv  twisted  off  by  hand  and  a  long  rod  run 

into  the  straightway  of  the  pipe.  Since  the  cap  is  on 

the  extreme  end  of  the  pipe  the  suction  tends  to  hold 

it  on  and  there  is  no  danger  of  it  accidentally  drop- 
ping off  even  if  it  were  loose. 

How  TO  Make  a  Cleanout 

Other  cleanouts  may  be  put  in  either  when  the  line  is 

first  designed  or  afterward  when  experience  has  shown 

where  they  are  required.  To  make  such  a  cleanout, 

cut  a  circular  hole  in  the  top  side  of  the  pipe  as  big 

as  is  necessary  to  insert  an  arm  or  a  cleaning  rod. 

Then  make  a  covering  band  of  sheet  metal  out  of  a 

strip  just  long  enough  that  when  the  two  ends  are  bent 

upward  at  right  angles  they  will  not  quite  come  to- 

gether around  the  pipe.  When  the  two  upright  lugs 

are  drawn  together  by  bolts  the  band  will  tighten  around 

FIG.  17.   SHELF  TO  PROTECT  GEARING  FROM  CHIPS 

the  pipe  so  snugly  that  it  becomes  practically  a  part 
of  it.  If  the  lugs  are  made  right  the  bolts  can  be 
loosened  when  it  is  necessary  to  get  at  the  cleanout, 
and  the  band  may  be  slid  along  the  pipe  out  of  the 
way  while  the  work  is  being  done. 

The  large  dust-exhaust  main  leads  into  an  exhaust 
fan  at  the  center  of  the  room  which  discharges  the  dust 
into  the  raceway  running  under  the  factory.  The  sec- 

tion shown  is  only  one  part  of  the  system  for  the  room, 
which  is  one  of  four  in  the  factory  which  discharge  at 
different  points  into  the  raceway.  One  of  these  sys- 

tems, in  order  to  reach  the  raceway,  comes  up  over  the 
roof  of  another  building.  The  whole  system  was  built 

by  the  factory's  tinsmith  at  less  cost  than  having  the 
work  done  outside,  the  big  riser  and  elbows  having  been 
built  for  $500  including  material  and  time. 

Miscellaneous  Small  Accessories 

A  tinsmith  is  most  at  home  when  he  is  making  things 
that  nobody  ever  made  before.  In  a  factory  his  oppor- 

tunities for  turning  out  handy  aids  to  production  are 
almost  unlimited.  For  instance,  from  the  milling  ma- 

chine in  Fig.  17  chips  used  to  fall  into  the  mesh  of  a 
worm  and  wheel.  Gears  were  broken  and  had  to  be 
replaced  or  the  machine  was  stopped  until  the  gears 
were  cleaned  out,  thus  delaying  production.  It  was 
found  that  a  small  sheet-iron  shelf  bolted  to  the  ma- 

FIG.  IS.     SCOOl'  FOP.  PICKI.NG  UP  .SMALL  PIECE.S 

chine  above  the  gears  protected  them  from  most  of  the chips. 

Similar  small  shelves  can  be  bolted  to  machines  at 
the  handiest  point  on  each  to  hold  a  gage  or  wrench. 
These  are  not  only  of  theoretical  value  but  are  of  real 
service  to  the  operator.  He  soon  gets  accustomed  to 
reaching  to  that  one  point  for  the  proper  tool  and  so 
instinctively  uses  it.  It  is  highly  advisable  in  instructing 
a  workman  in  the  use  of  gages  to  supply  such  a  place 
for  the  gage  at  the  nearest  possible  point  to  the  work, 
so  that  the  necessity  of  reaching  for  the  gage  will  not 
deter  him  from  using  it  as  often  as  he  should.  He 
will  soon  get  into  the  habit  of  using  it  on  every  piece 
if  he  loses  no  time  thereby.  This  is  a  practical  example 
of  applied  psychology  which  has  been  successful  in 
the  shop. 

SCOOPS  OR  Pans  for  Small  Work 

Small  scoops  or  pans  made  to  fit  the  table  of  a 
machine  are  found  handy  in  dealing  with  small  work. 
Usually  the  operator  has  to  reach  for  a  handful  of  small 
pieces  and  if  his  is  the  third  or  fourth  process  he  is  apt 
to  get  chips  into  his  fingers  or  to  be  cut  by  a  bur.  If, 
however,  he  is  supplied  with  a  small  pan  turned  up  at 

FIG.    19.      SCOOP   OK   SHOVEL.  FOR   CHIP.'! 
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FIG.    20.      SUPPORTING  TOOL   TO   SAVE   FINGERS 

the  edges  as  shown  in  Fig.  18,  he  can  scoop  up  a 
sufficient  supply  out  of  the  big  supply  box  for  several 

minutes'  work  and  place  them  on  his  machine.  From 
the  small  pan  he  can  handle  them  so  carefully  as  to 
avoid  injury.  The  scoop  or  pan  should  be  of  such  size 
that  it  will  fit  on  the  table  or  rest  of  the  machine 
without  projecting  over  the  edges  enough  to  get  knocked 
off.  Small  shovels  or  scoops  can  also  be  used  to  pick  up 
chips  from  the  bed  of  the  machine.  These  shovels  can 

be  of  such  a  size  that  they  will  fit  between  the  project- 
ing parts  of  the  machine  like  the  one  shown  at  A, 

Fig.  19. 

How  Tinsmith  Can  Make  Small  Tools 
For  Holding  Work 

Small  tools  for  holding  work  or  to  act  as  jigs  may  be 
made  to  order  by  tinsmiths  for  cases  like  the  following : 
It  was  noticed  that  in  holding  a  small  cylindrical  piece 
the  operator  had  such  difficulty  in  keeping  his  fingers 
from  being  injured  that  his  work  was  slow  as  well  as 
awkward.  The  factory  tinsmith,  observing  the  work, 
decided  that  the  piece  might  continue  to  be  supported 
at  one  end  by  the  spindle  center,  as  it  was  already,  but 
that  the  other  end  could  be  supported  by  a  small  metal 
hook  held  up  against  it  instead  of  by  human  fingers. 
He  therefore  cut  a  notch  in  a  thin  iron  strap,  split  a 
short  piece  of  broom  handle  in  two  for  a  handle,  in- 

serted the  notched  strip  and  bound  the  two  halves  of 
the  broomstick  together  with  a  curved  sheet  of  tin 
tacked  round  them.  When  this  notch  was  held  against 
the  revolving  piece  of  work  as  at  A  in  Fig.  20,  it  sup- 

ported it  perfectly  and  not  only  saved  the  operator's 
fingers  but  released  one  hand  so  that  he  could  reach 
for  the  next  piece  while  the  one  in  the  machine  was 
being  done.  He  was  able  to  work  so  much  faster  that 

the  little  holding  instrument  was  improved  to  a  per- 
manent form. 

In  the  same  way  many  devices  can  be  tried  out  in 
sheet  metal,  which  is  cheap  and  can  be  twisted  into  any 
shape.  If  the  device  works  out  well  in  this  experimental 
form  it  can  be  made  in  steel  or  iron  for  greater  perman- 
ance.  Using  sheet  metal  is  also  much  quicker  than  wait- 

ing for  a  pattern  and  a  casting  or  doing  complicated 

machine  work  that  one  hesitates  to  do  on  merely  experi- 
mental devices  and  might  be  greatly  extended. 

The  tinsmith  is  also  useful  in  making  repairs.  An 
instance  of  this  is  illu.strated  in  Fig.  21,  which  shows 
the  air-blast  pipe  on  a  heat-treatment  oven.  The  blast 
enters  through  the  3-in.  pipe,  but  a  small  hole  was  left 
near  the  base  through  which  to  light  the  oil  and  start 
the  fire.  The  blast,  however,  was  at  such  a  height  that 
it  formed  a  back  current  of  air  at  the  bottom  of  the 
furnace,  and  after  the  fire  was  going  blew  back  some 
of  the  oil  spray  out  of  the  small  hole.  This  caused  a 
great  deal  of  smoke  and  seriously  reduced  the  oven 
temperature.  The  trouble  was  cured  by  running  a  small 
bypass  into  the  small  hole.  This  assisted  the  draft  in 
the  proper  direction,  blowing  the  oil  back  where  it 
belonged  and  obviating  the  smoke. 

All  the  tinsmith's  work  in  this  factory  is  done  by  one 
tinsmith,  an  apprentice  and  a  helper.  Of  course  every- 

thing he  does  is  on  order  from  the  maintenance  de- 
partment, but  sometimes  such  orders  are  not  specific. 

One  may  come  in  on  a  formal  blank  but  in  quite  in- 
formal language,  such  as:  "Trouble  with  machine  No. 

1702.  See  if  you  can  fix  it."  The  tinsmith  then  sits 
down  by  the  machine  and  lives  with  it.  He  questions 
the  operator  as  to  its  workings,  watches  it  and  analyzes 
its  movements.  He  finds  out  how  the  man  works,  what 
are  his  movements  and  the  movements  of  the  machine; 
how  far  they  move,  when  and  what  movements  are 
interlocking,     what     depend     upon     paoh     other,     where 

fig.  21.    auxiliary  draft  pipe 
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spattering  occurs,  where  the  product  strikes  when  it 
falls  and  how  hard  it  strikes,  where  the  chips  come  off, 

and  the  direction  of  the  oil  as  it  falls.  Then  he  cuts 

and  tries  until  he  has  his  device  adjusted  to  cure  the 

given  trouble. 

Of  course  an  order  always  comes  from  the  main- 
tenance department  as  a  source,  but  as  the  tinsmith  in 

wandering  around  sometimes  sees  a  possible  opportunity 
to  solve  a  trouble  there  is  nothing  to  prevent  him  from 

suggesting  his  solution  first  and  getting  an  order  for 
it  afterward. 

It  is  hoped  that  this  article  will  be  of  benefit  in 

drawing  the  attention  of  factory  managers  and  mainte- 

nance superintendents,  and  even  the  engineering  depart- 
ments, to  the  uses  that  can  be  made  of  sheet  metal. 

"Jim" — Efficiency    Engineer 
By  E,  E.  Watson 

Apropos  of  recent  discussions  appearing  in  the  col- 
umns of  the  American  Machinist  upon  the  subject  of 

"efficiency"  and  "efficiency  engineers,"  I  want  to  tell 
you  about  Jim. 

"Jim"  was  not  his  real  name  but  it  will  serve  for 
publication  purposes,  while  the  man  himself  will  be 
immediately  recognized  from  the  description  by  the 
thousands  who  have  come  in  contact  with  him. 

Not  so  many  years  ago  Jim  and  Jack  started  to  work 
for  the  same  automobile  concern;  Jim,  owing  to  his 
superior  education,  as  a  clerk  in  the  cost  department 
while  Jack  went  into  the  shop. 

Jim  advanced  quite  rapidly;  in  fact  it  was  only  a 
couple  of  years  before  he  got  a  dollar  or  two  more 
per  week,  while  Jack  was  still  chasing  sky-hooks  and 
looking  after  left-handed  monkey  wrenches  at  the  same 
old  figure. 

About  this  time  there  dawned  a  new  era  in  machine- 
shop  management  and  all  the  boys  bought  dictionaries 

to  study  up  on  the  new  pass-word  "efficiency."  They 
could  then  make  intelligent  comparison  between  the 
rules  as  laid  down  by  Webster,  and  the  four  or  five 
specimens  of  the  real  thing  that  the  old  man  had 
recently  hired  to  tell  him  how  to  run  the  place. 

Jack  at  first  found  the  change  quite  welcome,  as 
under  the  new  conditions  he  was  no  longer  required 
to  go  after  the  gookum  oil  every  time  a  machinist 
wanted  to  polish  the  muchlen  bar,  but  he  soon  found 
that  this  advantage  was  more  than  offset  by  his  having 
to  punch  job  tickets,  and  to  put  his  number,  age, 
general  description  and  next  of  kin  on  sundry  cards, 
signing  same  on  dotted  line,  every  time  he  wanted  to 
get  file  handles,  waste,  oil,  etc. 

Contemporaneously  with  the  new  era  there  arrived 
in  town  one  A.  Hokus  Pokus,  the  man  who  really 
founded  the  efficiency  business,  educated  most  of  its 
experts,  and  was  now  in  search  of  promising  material 
for  further  efforts  along  the  same  line.  To  enable  him 
more  quickly  to  attain  the  desired  end  he  forthwith 
opened  up  a  school  where  ambitious  young  men  could, 
in  exchange  for  a  considerable  sum  in  coin  of  the  realm, 
have  instilled  into  their  systems  all  the  great  underlying 
(accent  the  two  last  syllables)  principles  of  scientific 
management. 

Jim  was  very  much  interested  in  the  literature  which 
he  received  in  reference  to  this  school,  and  later  met 
Mr.  Pokus  personally.  This  gentleman  slapped  Jim  on 
the  back  and  told  him  that  only  four  or  five  years  ago 
he,   Pokus,    had   been   nothing   but   an   ordinary   clerk 

in  a  factory  office;  but  right  there  he  stopped  telling 
the  truth  and  before  Jim  had  gotten  away  he  had 
signed  on  the  dotted  line  and  parted  with  the  price 

of  his  next  spring's  suit. 
In  due  time  Jim  graduated,  and  with  the  aid  of  a 

much  beribboned  and  sealed  diploma  succeeded  in 
landing  a  job  as  efficiency  engineer  in  the  forge  shop 
of  the  Blankety   Blank   Corporation. 

Way  back  in  his  childhood  days  Jim  had  "repaired" 
his  mother's  sewing  machine — once — but  from  the  time 
his  mother  caught  him,  up  to  the  moment  of  his  entrance 
upon  his  new  duties,  he  had  kept  severely  away  from 
machinery  of  all  kinds — the  memories  were  too  har- 

rowing. Now  one  of  the  tenets  of  A.  Hokus  Pokus' 
teachings  happened  to  be  "always  obtain  competent 
counsel"  and  as  the  aforementioned  company  employed 
a  real  master-mechanic  this  fact  automatically  provided 
the  competent  counsel  which  Jim  so  much  needed.  In 

other  words,  the  M-M.  held  down  Jim's  job  for  him — 
for  awhile. 

The  Blankety  Blank  Corporation  was  suffering  from 

a  shortage  of  help.  Good  steam-hammer  men  were 
scarce  and  crippled  equipment  correspondingly  plenti- 

ful. Broken  piston  rods  became  quite  too  common  and 
Jim  was  assigned  to  the  job  of  applying  the  remedy. 

Straight  to  the  office  of  the  master-mechanic  went 
Jim,  to  take  counsel.  That  official  carefully  explained 
to  him  the  theory  and  construction  of  steam  hammers, 
that  lack  of  alignment  coupled  with  the  inflexibility 
of  the  average  piston  rod  was  probably  the  cause  of 
the  breakage,  and  artfully  suggested  that  Jim,  with 
the  help  of  his  glittering  diploma  and  one  of  the  drafts- 

men, could  probably  design  a  piston  rod  with  a  knuckle 
joint  in  it  that  would  enable  the  ram  to  glide  gracefully 

around  any  curve  that  the  guide  ways  might  assume — 
just  like  an  express  train  on  a  railroad  track. 

Jim  saw  the  point — was  he  not  getting  the  benefit  of 
competent  counsel? — and  by  virtue  of  his  authority  as 
efficiency  engineer  prevailed  upon  the  drawing  office  to 
put  this  scheme  on  paper. 

In  due  time  a  wonderfully  ornate  blueprint  bearing 

Jim's  name  in  six  places  as  the  designer  of  the  now 
famous  flexible  piston  rod  was  laid  before  the  super- 
intendent. 

The  superintendent  is  a  man  of  few  words  but  on 
that  occasion  those  few  were  carefully  chosen.  Jim 
is  now  a  clerk  in  the  cost  department  of  the  Old  Times 
company. 



June  5,  1919 Let's  Go — Buy  Equipment  Now 
1077 

A 

HEAT 

TREATMENT 
or 

ALLOY  STEEL 

By 

K.A.tJuthe 
Ctff£F  £NOt»££R  -  WHC£LOCK,LOVe*/Oy  A  CO* 

THE  heat-t
reatment  of steel  can  be  classified 

into  two  distinct 

groups:  First,  that  which 
includes  the  hardening  and 
tempering  of  crucible  steel, 

annealing,  case-hardening 

and  the  relieving  of  strains 

from  hardening  or  forging 

operations,  and  second,  that 

which  includes  the  alloys — 
steels  which  carry  certain 

percentages  of  manganese, 

chromium,  nickel,  vanadium  or  other  elements.  The 
automobile  industry  is  largely  responsible  for  the 
last  group,  and  the  tremendous  amount  of  research 
work  which  has  been  going  on  for  the  past  few  years 
on  gun  and  ammunition  requirements  has  added  to  the 
interest  and  knowledge  of  the  subject. 

The  first  group  is  so  well  understood  by  the  majority 
of  practical  mechanics  that  I  will  consider  only  the 

second  group  'as  having  the  greatest  interest  at  the 
present  time.  It  is  well  to  bear  in  mind,  however,  that 
the  same  principle  underlies  all  steels,  no  matter  what 

the  percentage  of  carbon  may  be,  and  even  the  so-called 
tool  steels  are  all  made  with  one  or  more  alloys. 

The  purpose  of  heat-treatments  for  the  alloy  group 
is  to  increase  strength  and  toughness  of  material  and 
at  the  same  time  to  increase  machining  ability  by  leav- 

ing steel  ductile.  To  properly  heat-treat  steel  we  must 
know  the  composition  of  steel  and  at  what  degrees 
of  heat  changes  occur. 

The  Properties  of  Iron 

From  text  books  we  know  that  iron  possesses  the 

allotropic  property  of  existing  in  three  different  condi- 
tions and  still  remain  the  same  chemically.  If  we  heat 

pure  iron  to  1390  F.  it  suddenly  loses  its  magnetism 
and  instead  of  being  soft  and  ductile  it  becomes  hard 
and  brittle.  If  we  continue  to  heat  it  until  it  reaches 
1635  F.  it  again  suddenly  changes  its  properties  and 
instead  of  being  brittle  becomes  again  ductile,  but  still 
hard  and  nonmagnetic. 

These  stages  of  iron  are  called  respectively : 
Alpha  iron,  soft  and  ductile  and  stable  on  lower 

critical  point; 

Beta  iron,  hard  and  brittle,  stable  between  critical 
points,  and 

Gamma  iron,  hard  and  ductile  and  stable  above  high 
critical  point. 

Now  if  carbon  is  added  to  the  iron  the  critical  point 

Heat-treatment  has  always  been  clouded 
with  more  or  less  mystery  to  the  average 
man  who  is  not  directly  connected 
with  it.  In  this  article  the  author,  who 
has  had  wide  experience,  gives  many 
practical  points  and  suggestions  which 
will  be  of  value  to  those  who  desire  to 
become   more  familiar   with   this   work. 

is  lowered  in  direct  propor- 
tion to  the  percentage  of 

carbon  until  the  point  of 
calescense  is  reached.  In 
carbon  steels  this  is  about 

1350  deg.  Fahrenheit. 
The  composition  of  steel 

is  given  by  Prof.  Albert 
Sauveur,  as  follows: 

First,  Ferrite,  which  is 
pure   iron,    low   in   tensile 
strength  but  very  soft  and ductile ; 

Second,  Cementite,  which  is  a  carbide  of  iron,  pres- 
ent in  steel  of  over  0.9  per  cent,  carbon,  very  hard  and 

brittle,  and 

Third,  Pearlite,  which  is  simply  a  mechanical  mix- 
ture of  pure  iron  with  cementite. 

Pearlite  is  present  in  steel  in  increasing  percentages 

up  to  0.9  per  cent,  carbon,  with  a  corresponding  de- 
crease in  ferrite.  At  0.9  per  cent,  carbon  the  steel  is 

all  pearlite.  When  the  carbon  is  over  0.9  per  cent,  the 
pearlite  decreases  in  percentage  with  a  corresponding 
increase  of  percentage  of  cementite. 

The  Conditions  of  Steel 

Every  condition  of  heat  on  steels,  from  the  low  crit- 
ical point  to  that  above  high  critical  or  overheated 

steel,  has  been  recorded  by  numerous  authorities  on  the 
subject.  I  will  briefly  touch  on  these  not  because  of 
any  actual  value  to  the  operator,  but  simply  to  show 
that  a  difference  of  a  few  degrees  in  heating  gives  a 
different  structure  of  steel  easily  recognizable  in  a 
microphotograph. 

Osmondite  appears  at  about  750  deg.  when  cementite 
begins  to  dissolve  in  Alpha  iron; 

Sorbite  appears  at  1100  deg.  F.,  and  is  nearly  all 
pearlite,  but  with  a  certain  percentage  of  cementite 
undissolved ; 

Pearlite  is  thoroughly  saturated  Alpha  iron  with 
cementite ; 

Troostite  is  the  higher  carbon  steels  in  tempered 
conditions ; 

Martensite  is  properly  hardened  steel,  and 

AusTENTiTE  is  present  in  high-carbon  overheated 
steel. 

Supposing  a  demand  is  made  on  a  steel  mill  for  a 
certain  quality  of  steel — From  the  laboratory  diagrams 
and  reports  of  a  certain  combination  of  elements  can 
be  selected,  the  proper  percentage  of  each  figured  out 



1078 AMERICAN     MACHINIST Vol.  50,  No.  23 

and  steel  can  be  made  for  so  much  a  ton.    Beautifully 

simple,  but  let  us  see  how  it  works  out. 

The  "first  consideration  is  that  the  manufacture  of  a 

great  number  of  alloy  steels  and  their  heat-treatment 

are  still  in  their  infancy  in  this  country.  Steel  manu- 

facturers of  this  country  have  been  forced  into  a  regu- 

lar whirlpool  of  specification  requirements  and  demands 

of  all  kinds  during  the  past  few  years  to  such  an  ex- 
tent that  our  laboratories,  colleges,  chemists,  etc.,  were 

taxed  beyond  capacity  to  furnish  data.  As  an  example, 
take  the  requirement   for  gun  steel. 

Difficult  Specifications 

Suddenly  requirements  came  for  several  million  guns 

to  be  made  at  once.  Specifications  from  a  foreign 

government  were  such  that  no  mill  in  this  country  could 

or  would  furnish  material.  If  we  had  been  able  to 

manufacture  the  steel  no  one  would  have  had  the  proper 

facilities  for  heat-treating  nor  the  knowledge  to  heat- 
treat  such  steel  to  the  requirements  demanded.  Take 
for  example  the  following: 

Tensile  In  2-In.  In  2-In. 
Elastic  Limit  Strength  '^.longntion       Contraction 

90-IOO.OOOlb.persq      125,000+  18+  40% 

Not  only  did  the  specifications  give  us  the  physical 

properties  wanted  but  they  also  gave  us  the  analysis 
from  which  we  were  to  develop  these  properties.  Here 
are  the  specifications: 

Carbon       Tungsten       Silicon  Sulphur  Phosphorus 
0  60  10  0.20  Not  over  0  02  Not     over     0.02 

Only  trace  of  other 
elements 

On  top  of  these  specifications  the  manufacturers  of 
the  complete  guns  had  a  specification  of  their  own  which 
reads : 

"All  heat-treated  steel  nuist  possess  the  quality  of 

easy  machining." This  steel  referred  to  practically  pure  Norway  iron 
base,  with  its  alloy  tungsten  added,  which  it  would  have 
been  next  to  impossible  to  get  at  any  reasonable  price 
in  such  quantity  as  wanted.  It  would  also  have  to  be 
made  either  in  a  crucible  or  in  electrical  refining  fur- 

naces, and  the  whole  proposition  was  hard  to  figure  on. 

Finding  a  Substitute  Steel 

The  next  proposition  was  to  substitute  a  steel  at 
a  reasonable  price  which  under  heat-treatment  would 
meet  the  physical  and  mechanical  requirements.  It  was 
my  good  fortune  to  have  this  particular  requirement 
put  up  to  me  for  solution,  and  I  will  outline  the  pro- 

ceedings step  by  step  that  solved  this  problem  in  the 
hope  that  it  may  assist  others. 

By  looking  up  our  regular  charts  and  records  we 
found  a  steel  formula  to  give  us  the  following: 

r:iiistic 
75,000 

Trnsilc 
1 10,000 

Elong. 

20 
Cont. 

45% 

Carbon 
0  SO 

Manganese 
1    10 

Silicon 

0   15 

Sulphur 
0  06 Phosphorous 

0  08 

How  to  increase  the  elastic  limit  and  keep  the  elonga- 
tion or  ductility  high  at  the  same  time  was  the  problem. 

If  it  had  been  only  to  increase  strength  without  regard 
to  elongation  or  machining  qualities  it  would  have  been 
a  simple  matter,  as  increasing  the  carbon  content  would 
have  been  sufficient. 

Some  foreign  element,  or  alloy,  had  to  be  added  to 
ordinary  steel  to  meet  the  physical  requirement  and 
still  after  heat-treatment  show  a  grain  of  all  pearlite. 
In  other  words,  we  required  a  thoroughly  saturated 
steel  to  which  had  been  added  the  necessary  degree  of 
toughness  to  meet  requirements  and  which  also  showed 

the  needed  ductility  for  excellent  machining.  By  adding 
the  manganese  contents,  and  also  adding  a  small  per- 

centage of  chromium  and  nickel  we  could  easily  reach 
physical  requirements,  but  we  could  not  under  our  or- 

dinary heat-treating  methods  keep  it  uniform  and 
secure  the  ease  of  machining  which  was  necessary. 

Making  the  Tests 

A  series  of  tests  were  then  made.  Hardening  heats 
from  1350  to  1650  deg.  F.  varying  by  25  deg.  were 
taken,  all  being  heated  exactly  the  same  length  of  time 
and  quenched  in  oil  at  the  same  temperature  of  oil. 
Microphotographic  plates  were  taken  so  as  to  find  the 
saturation  point.  The  rest  of  the  bars  were  then  put 
into  tempering  furnaces,  given  a  certain  length  of  time 
at  a  certain  temperature,  when  a  few  were  pulled  out 
from  each  hardening  heat  and  buried  in  lime.  Temper- 

ing was  started  at  900  deg.  F.  and  went  by  -ariation 
of  10  deg.  until  we  reached  1350  deg.  F.  when  .the 
remainder  were  pulled  out  and  buried  in  lime. 

It  will  be  noticed  that  hardening  was  started  at  the 
critical  point  of  steel,  1350  deg.  F.,  and  also  that  the 
tempering  was  stopped  at  the  same  critical  point.  This 
was  for  the  reason  that  no  changes  would  take  place  in 

this  grade  of  steel  below  the  critical  point  in  harden- 
ing, and  if  tempered  above  this  temperature,  the  un- 

stable condition  would  be  reached. 
Another  batch  of  test  pieces  was  immediately  started. 

This  we  made  from  steel  5  points  lower  in  carbon  and 
10  points  higher  in  manganese,  the  other  elements 
remaining  the  same.  These  were  hardened  and  tem- 

pered as  before,  every  piece  of  course  being  properly 
marked.  We  kept  this  up  until  we  had  determined  the 
proper  condition  of  steel  to  meet  all  the  requirements 
wanted.  The  fact  was  thus  established  that  any  modi- 

fication of  analysis  in  any  of  the  elements,  except  that 
of  sulphur  and  phosphorus,  makes  a  change  necessary 
in  the  hardening  heat,  in  the  length  of  time  of  the  heat, 
in  the  temperature  of  the  cooling  compound  (generally 
oil),  in  the  heat  of  the  tempering  and  in  the  time  the 
steel  was  left  at  high  heat,  as  well  as  the  time  allowed 
for  cooling. 

For  heat-treatment  of  parts  on  which  all  the  machin- 
ing has  been  done  and  which  simply  require  grinding 

to  finish  a  great  deal  of  work  on  the  steel  can  be  saved 
as  the  condition  of  saturation  does  not  make  so  much 
difference.  But  where  fine  machining  is  to  be  done 
afterward,  segregation  must  be  avoided,  as  well  as  hard 
spots,  soft  spots,  ghost  lines,  cold  checks  caused  by 
cooling  too  quickly  after  tempering  and  strains  caused 
by  careless  heating  in  tempering  or  by  careless  burying 
after  tempering. 

We  can  now  take  up  the  elements  which  determine 
the  transformations  in  both  hardening  and  tempering. 
The  question  naturally  arises  as  to  the  need  of  first 
hardening  such  steel  and  then  tempering  until  it  be- 

comes ductile. 
The  reason  is  that  after  the  steel  solidifies  after 

pouring,  it  cools  very  rapidly  from  its  liquid  state, 
thereby  causing  segregations  (the  ferrite  and  cementite 
do  not  have  time  to  get  together),  stress,  etc.  In 
reheating  we  bring  it  beyond  the  upper  critical  point 
to  Gamma  iron,  that  state  wherein  the  condition  is 
stable.  Quenched  from  this  temperature  the  molecules 
remain  in  the  right  crystalline  form,  so  that  a  slow 
tempering  process  can  finish  the  work  and  deliver  a 
perfect  sorbitic  or  pearlitic  saturation,  as  we  may 
desire. 
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The  eflFects  of  some  of  the  components  and  alloys  of 
steel  are  of  great  interest  and  should  be  noted. 

Carbon  is,  as  far  as  the  steel  referred  to  here  is 
concerned,  the  controlling  factor  in  determining  the 
critical  point.  In  other  words  the  hardening  tempera- 

ture is  determined  by  carbon  content. 
Manganese  of  1  per  cent.  (100  points)  or  more 

controls  the  time  of  soaking  at  high  critical  point. 
High  silicon  will  shorten  the  time  of  soaking  some- 

what, but  low  silicon  will  not  increase  it. 
Chromium,  if  present  to  the  amount  of  over  5  points, 

will  add  1  deg.  F.  to  hardening  heat  as  predetermined 
from  carbon  for  each  point  of  chromium.  For  instance, 
if  the  predetermined  heat  is  1500  deg.  F.  and  steel 
to  be  hardened  contains  1  per  cent,  (or  100  points) 
chromium,  add  100  deg.  F.,  making  the  critical  point 
1600  deg.  Fahrenheit. 

Nickel  to  the  extent  of  over  10  points  will  add  ap- 
proximately 1  min.  to  the  soaking  time  for  each 

point  present  up  to  50  points.  If  over  50  points  both 
hardening   and   tempering   heats   will   change. 

For  tempering,  however,  a  different  process  is  carried 
out    for    the    determination    of    the    factors    involved. 

Carbon  we  practically  eliminate,  as  no  martensite 
condition  exists  at  a  heat  of  700  deg.  F.  and  over. 

Manganese  has  done  its  real  work,  keeping  a  sort 
of  fibrous  grip  on  the  molecules  in  suspension. 

Silicon,  in  conjunction  with  sulphur  and  phosphorus, 
acts  as  a  lubricant  and  facilitates  the  relocation  of  the 
saturated  mass  from  one  of  rigidity  to  one  of  ease.  Too 
much  lubricant  is  just  as  bad  here  as  in  high-speed 
engines.  It  will  prevent  the  proper  binding  of  molecules 
together  and  weakens  the  structure,  but  all  three  are 
a  great  help  to  machining  operations.  Sulphur  should 
not  exceed  0.07  and  phosphorus  1  per  cent. 
Chrome  and  nickel  control  both  temperature  and 

time  in  direct  proportion  to  their  percentage.  When 
chromium  is  present  at  1  per  cent,  or  more  and  nickel 

at  3  per  cent,  o'r  more,  singly  or  combined,  they  present 
a  problem  not  as  yet  solved  by  heat-treatment  experts. 
They  are  most  difficult  to  treat  with  any  certainty  of 
uniformity  as  far  as  ease  of  machine  operations  is 
concerned. 

Functions  of  Different  Elements 

We  can  sum  up  the  different  elements  in  ordinary 
alloy  steels  to  have  the  following  functions:  Carbon 
for  hardness  and  rigidity;  manganese  for  toughness; 
silicon  a  sort  of  adjuster;  sulphur  and  phosphorus  as 
lubricants;  chromium  as  a  refiner  of  grain  and  to  add 
hardness  to  help  carbon;  nickel  as  a  protecting  support 
of  structure  and  as  an  aid  to  stability,  and  vanadium 
in  small  doses  acts  as  a  scavenger,  in  high  percentage 
it  is  a  great  resistor  of  friction. 

In  heat-treating  alloy  steel  there  are  certain  factors 
to  bear  in  mind.  These  factors  may  vary  slightly  as 
to  the  duration  of  heat  limits,  but  they  are  always 
present,  and  the  following  points  must  be  considered : 

First,  one  must  know  the  critical  points. 
Second,  one  must  not  fall  below  high  critical  point 

when  soaking  steel. 
Third,  steel  of  the  same  analysis  must  have  the  same 

length  of  time  for  soaking  to  give  uniform  results. 
Fourth,  quenching  must  be  done  within  certain  limits 

of  temperature,  depending  on  the  quality  of  the  work 
performed,    or    uniform    results    cannot    be    obtained. 

Fifth,  tempering  heats  vary  on  a  10-deg.  F.  basis; 

very  close  heat  limits  must  be  established  for  the 
quality  of  work  desired. 

Sixth,  a  low  limit  must  be  set  as  to  the  time  necessary 
for  soaking  at  high  heat.  This  heat  must  not  fall  below 
the  heat  wanted  while  being  soaked,  for  if  it  does,  the 
timing  must  begin  when  this  temperature  is  again 
reached.  Too  long  soaking  may  cause  a  reaction,  giving 
a  dry  steel  with  a  great  drop  in  elastic  strength. 

Seventh,  when  taken  out  of  the  furnace  the  work 
should  be  buried  in  lime  and  thoroughly  covered 
with  no  chance  for  air  pockets.  Air-cooled  steel  will 
contain  hard  spots  on  the  surface  and  soft  spots  in 
the  interior.  If  no  information  is  at  hand  as  to  the 

critical  points  of  steel  they  can  very  easily  be  ascer- 
tained by  pyrometer  or  magnet  methods. 

The  Calescent  Point 

The  calescent  point  can  be  determined  by  use  of  the 
pyrometer  by  closely  watching  its  needle.  The  thermo- 

couple, or  fire  end  should  be  inserted  in  the  steel. 
Drill  a  hole  in  the  piece  to  take  in  the  fire  end  of 
thermocouple.  As  the  heat  advances  the  needle  will 
follow  until  it  reaches  a  point  where  it  suddenly  stops, 
wavers  and  then  suddenly  drops  several  degrees,  al- 

though the  heat  is  constantly  advancing;  then  the  needle 
will  again  suddenly  commence  its  upward  .swing.  Where 
the  needle  stops  its  upward  swing  and  rests  is  the 
calescense,  or  low  critical,  point. 

Now  reverse  the  operation.  Heat  beyond  the  critical 
point  and  shut  off  the  fuel  and  watch  for  the  same 
phenomena.  The  needle  will  fall  with  heat,  suddenly 
stop,  then  advance  several  degrees,  when  it  again  starts 
to  drop  for  good.  This  upper  change  is  called  the 
recalescense  point. 
When  testing  with  the  magnet  use  an  ordinary  horse- 

shoe magnet.  Touch  the  steel  with  magnet  during  heat- 
ing and  at  that  temperature  at  which  the  steel  fails  to 

attract  the  magnet,  or  in  other  words  io<os  "-.z  mag- 
netism, that  is  the  point  of  calescense,  or  critical,  point. 

Even  Heating  Necessary 

Strains  in  steel  are  very  often  caused  by  having  no 
heat  circulation  about  the  work,  particularly  when  heat- 

ing in  furnace,  by  work  being  placed  on  the  furnace 
floor.  Circulation  of  heat  is  necessary,  and  the  best 
method  is  to  lay  long  pieces  or  strips  on  raised  per- 

forated platforms. 

The  furnace  should  be  "balanced;"  in  other  words, 
the  heat  must  be  evenly  distributed;  in  fact  several 
firing  ends  should  be  in  the  furnace  at  all  times,  con- 

nected by  switch  to  the  same  pyrometer. 
The  cooling  agent  should  be  kept  within  very  close 

temperature  limits. 

How  Johnson's  System  Speeded Production 
By  John  R.  Godfrey 

Johnson's  faith  in  his  new  system,  which  has  cost 
him  days  and  nights  of  hard  labor  to  say  nothing  of 
wads  of  cold  cash,  received  a  solar-plexus  blow  the 
other  day.  He  had  personally  put  through  an  order 
for  a  particular  friend,  for  a  special  blowpipe,  the 
chief  feature  being  that  the  nozzle  was  to  be  bent  n 
few  degrees  more  than  the  regular  pattern,  this  bend- 

ing taking  about  seven  minutes  after  the  job  wai? 
really  in  hand. 
Knowing  that  time  was  apt  to  be  lost  sight  of  in 
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the  way  of  orders,  checks  and  other  parts  of  the  system 

he  played  safe  by  putting  the  shipping  date  three  weeks 

ahead.  Then  he  personally  started  the  order  through 
the  mill,  filling  out  the  first  blank  and  shooting  it 
straight  to  the  fountain  where  all  good  little  orders 
get  a  proper  start  in  life. 

Then  he  promptly  forgot  it  as  he  should  knowing 
full  well  that  on  the  29th  of  February  the  aforesaid 
blowpipe  would  be   in   the  hands  of  his  friend. 

Imagine  his  surprise  a  few  days  later  to  get  a  red- 
hot,  sarcastic  letter  from  this  self-same  friend  remind- 

ing him  of  his  new  system,  and  then  asking  when  he 

might  perhaps  be  permitted  to  gaze  upon  the  afore- 
mentioned and  much-desired  blowpipe.  He  had  been 

notified  of  its  shipment  but  couldn't  trace  it. 
Johnson  was  hot.  He  grabbed  the  'phone  and  called 

the  foreman  of  his  blowpipe  department,  a  man  who 
had  been  with  him  for  years  and  on  whom  he  could 
bank  every  time  to  get  work  out. 

"Jack,  what  about  that  special  blowpipe  for  my 
friend  X  ?  Order  went  through  three  weeks  ago.  Pu* 

it  through  myself.  When  did  it  leave  your  depart- 

ment?" 
"Never  had  such  an  order,  Mr.  Johnson.  No  such 

order  has  come  through  this  department." 
"It  hasn't?  Well  where  in  helenblazes  do  you  sup- 

pose it  is?  How  long  would  it  take  for  you  to  get  it 

ready  for  shipment  after  you  got  such  an  order.  Jack?" 
"Not  fifteen  minutes,  sir.  I'd  just  take  a  standard 

blowpipe  from  the  lot  going  through  and  bend  it  to  the 
angle  he  wants.  You  get  me  the  order  and  you  can 

send  for  the  pipe  in  fifteen  minutes." 

A  Little  Sherlock  Holmesing 

By  this  time  Johnson  was  getting  cagey  and  he 

thought  he'd  try  a  few  practical  experiments  on  his  new 
system.    So  he  called  the  shipping  department. 

"When  did  you  ship  that  special  blowpipe  to  X?" 
"February  28th,  Mr.  Johnson,"  replied  the  clerk,  look- 

ing up  a  shipment  schedule. 

"And  did  you  notify  them  the  pipe  had  been  shipped 
on  that  day?" 

"Yes,  sir — always  do  so." 
"Well,  where  in  thunder  did  you  get  the  blowpipe 

to  ship?  Jack  says  he  hasn't  made  it  yet.  What's  the 
use  of  records  that  record  what  you  ought  to  have  done 

but  not  what  you  did?  The  order  for  that  pipe  hasn't 
reached  the  shop  and  you  notified  the  customer  it's 
been  shipped  just  because  the  schedule  said  it  was  to 
be  ready  that  day.  Darned  if  I  know  which  is  the 

bigger  jackass,  you  or  the  system." 
Then  he  started  on  a  still  hunt.  He  found  the  order 

finally,  dusty  and  somewhat  begrimed.  It  had  gone 
from  the  shipping  clerk  back  to  the  engineering  depart- 

ment for  engineering  investigation.  Someone  had  dis- 
covered that  the  old  man — that's  Johnson — had  written 

"copper"  tube  when  he  meant  brass.  Hence  it  had  to  go 
back  again  to  one  of  the  departments  and  start  all  over 
again. 

The  only  trouble  was  it  didn't  start.  It  got  side- 
tracked and  was  in  the  basket  of  one  of  the  many 

•clerks  who  formed  a  part  of  the  system.  It  had  also 
gathered  unto  itself  various  kinds  of  orders  and  nota- 

tions.   It  would  seem  as  though  every  systematizer  was 

a  stockholder  in  a  paper  mill  and  a  carbon-paper  estab- 
lishment. Reams  and  reams  of  forms,  carbon  copies, 

etc.,  etc.,  seemed  to  be  the  first  thought. 
By  the  time  Johnson  had  found  the  order  he  was  not 

in  the  best  of  temper,  even  though  he  is  a  mild-man- 
nered man  in  most  cases.  He  was  just  getting  ready 

to  go  to  the  stockroom  and  take  a  blownpipe  by  force  if 

necessary,  and  take  it  over  to  Jack's  department  to  fix 
it  as  X  wanted  it.  But  before  he  could  put  this 
determination  into  action  the  office  boy  came  in  with 
the  desired  pipe. 

"Where  the  deuce  did  you  get  that,  Johnnie?" 
"I  heard  you  talking  and  guessed  you  wanted  one 

pretty  bad.  So  I  went  downstairs  to  the  stockroom, 
walked  in,  picked  this  up  and  walked  out  again.  Jack 

thought  you'd  sent  it  and  fixed  it  for  me  himself — 
told  me  to  send  him  the  order  later  to  keep  his  records 

straight.  And  here  it  is,  sir.  You  aren't  mad,  are 

you?" 

"No  son,  I  ain't  mad.  I'm  darned  glad  some  one 
in  the  office  has  a  little  pep.  The  system  evidently 

doesn't  hinder  you,  or  anyone,  from  grabbing  what 
he  likes  out  of  the  stockroom,  but  it  sure  does  block 
an  order  from  going  through  in  the  regular  way. 

"I've  heard  of  systems  that  told  you  what  you  should 
have  done  the  week  before,  and  I  guess  I've  got  it. 
Son,  you  stick  around  the  office  and  keep  your  eyes 

peeled  as  you've  done  today  and  you  won't  be  sorry." 

Using  the  Compound  Rest  for  Accurate 
Tool  Setting 

By  Joel  Sundell 

A  compound  rest  equipped  with  micrometer  dial  may 
be  ased  for  making  extremely  minute  adjustments  by 
merely  swiveling  it  to  any  ratio  desired,  for  instance: 

If  it  is  set  at  45  deg.,  one  0.001-in.  division  on  the 
dial  will  advance  the  tool  0.0005  in.  or  remove  0.001  in. 
on  diameter  of  work.  If  set  at  30  deg.,  the  tool  advance 
will  be  0.00033  in.  and  if  set  at  50  deg.,  0.00005  in.  The 
following  is  the  formula: 

A  =  Advance  of  tool. 
B  =  Amount  removed  on  diameter  of  work. 
C  =  Number  degrees  of  set  over  of  compound  rest. 
D  =  90  deg. 

E  =  0.001  division  on  dial. 
c 

A 

=  E-- 

-D 

B 

=  2A 

E 

C-- 

=  D^ 

'A 

How  Would  You  Prevent  Oil  From 
Discoloring  Finished  Surfaces? 

By  J.  H.  Gravell 

In  answer  to  the  above  query,  printed  on  page  802 
of  American  Machinist,  I  would  suggest  the  following 
method  which  I  have  used  with  success: 

Wipe  off  the  old  oil,  softening  it  with  kerosene  if 
it  has  become  hardened ;  apply  Deoxidine  with  a  brush, 
allowing  it  to  remain  on  the  surface  about  two  minutes, 
and  then  wipe  the  surface  with  a  clean  dry  cloth.  Let 
the  surface  thoroughly  air  dry  for  about  two  hours  and 
then  apply  a  light  machine  oil.  Deoxidine  is  made 
by   the   American    Chemical    Paint    Co.,    Philadelphia. 
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XIII.   Gas  Cutting  Torches 
The  heating  part  of  a  gas  cutting  torch  differs  but  little  from  that 
used  for  welding,  except  that,  as  a  rule,  the  jets  are  multiple.  The 
principal  difference  lies  in  an  added  jet  of  oxygen  which  does  the 

"cutting."  The  various  makes  of  gas  cutting  torches  are  here 
shown  in  detail  in  order  to  make  clear  their  interior  construction. 
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holes.  The  process  is  based  on  the  fact  that  a  jet  of 
oxygen  directed  upon  a  previously  heated  spot  of  iron  or 
steel,  causes  it  to  ignite  with  the  result  that  the  metal, 
acting  as  its  own  fuel,  burns  away  rapidly  in  the  form 
of  iron  oxide.  This  oxide  runs,  or  is  blown,  out  of  the 
cut  or  kerf  produced,  in  a  stream,  provided  the  torch  is 
fed  along  properly.  The  same  sources  of  gas  supply 
may  be  used  as  for  welding,  though  in  some  cases  other 
regulators  must  be  employed. 

As  previously  stated,  steel  and  wrought  iron  are  the 
only  metals  which  can  be  satisfactorily  cut  by  this 
process.    The  reason  is  that  these  two  metals  combine 
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FIG.   129.     DETAILS  OF  THE  DAVIS-BOURNONVILi.E    CUTTING  TORCH 
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forthcoming-   book,    "Welding   and   Cutting.' 

metal,    with 
separated. 

The  combination  of  the  oxygen  with  the  iron  is  not 
that  of  complete  combustion.  An  examination  of  the 
slag  produced  shows  the  presence  of  metallic  iron,  which 
leads  to  the  belief  that  the  oxidation  follows  the  grain 
surfaces  of  the  metal  and  more  or  less  mechanically 
disintegrates  the  mass  at  the  line  of  cutting. 

There  are  two  kinds  of  cutting  torches  used,  known 
as  the  central  and  follow-jet  types.  The  central  type 
has  a  number  of  heating  flames  surrounding  a  central 
Jiole  from  which  only  oxygen  issues.  The  follow-jet 
type  consists  of  one  heating  jet  and  one  following- 
oxygen  jet. 
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Since  the  temperature  to  which  it  is  necessary  to 

heat  the  iron  or  steel,  in  order  to  have  the  oxygen 

act,  is  comparatively  low  (about  900  deg.  F.)  a  number 

of  gases  may  be  used  for  heating.  Oxy-acetylene  is 

very  commonly  used  on  account  of  its  convenience,  for 

ordinary  work.  For  heavy  work  oxy-hydrogen  is  used 
on  account  of  its  longer  flame  and  because  no  products 

of  combustion  that  hinder  cutting  are  produced.  The 

temperature  required  is  well  within  its  heating  range, 

and  steel  up  to  36  in.  thick  has  been  cut.  The  thicker 

the  metai  the  greater  the  pressure  of  oxygen  used,  as 

will  be  seen  from  the  various  tables.  In  the  cutting 

torches,  the  holes  for  the  various  jets  are  usually  drilled 

in  the  same  tip,  though  in  some  cases  separate  tips,  set =a 

FIG.   132.     THE  OXWELD  CUTTING  TORCH,  MODEL  B 

general  principle  on  which  all  of  this  firm's  cutting 
torches  are  made.  In  use,  the  positive-pressure  heating 
unit  is  first  started  and  applied  to  the  work  to  be 
cut.  As  soon  rs  the  metal  reaches  a  red  heat,  the 
trigger  is  pressed  and  the  oxygen  jet  commences  its 
work.  This  particular  model  of  torch  is  supplied  with 
five  interchangeable  tips,  and  the  cutting  jet  of  oxygen 
may  be  turned  on  or  off  by  a  simple  pressure  of  the 
trigger,  as  just  mentioned.  This  trigger  is  so  made  that 
it  is  not  necessary  to  keep  the  finger  on  it  all  the  time 

PIG.  130.  VARIOUS  MODELS  OF  THE  DAVIS-BOURNONVILLE 
CUTTING  TORCHES 

close  together,  are  used.  The  ordinary  cut  or  kerf  made 
by  the  cutting  torch  is  from  ̂   to  J  in.  wide,  according 
to  the  size  of  the  oxygen  jet  used. 

Since  the  same  construction  of  the  heating  part  of 
a  cutting  torch  is  used  as  in  the  welding  torch,  it 
naturally  follows  that  both  the  positive-pressure  and 
low-pressure,  or  injector  types  of  heating  units  are 
used  in  conjunction  with  the  single  oxygen  cutting 

jet. 
The  Davis-Bournonville  Cutting  Torches 

The  details  of  a  Davis-Bournonville,  No.  3000,  cutting 
torch  are  shown  in  Fig.  129.     This  is  typical  of  the 

DETAILS  OP  THE  OXWELD  CUTTING  TO"RCH. MODEL  B 

it  is  in  use.  There  are  only  two  hose  connections  for 
the  gases,  one  for  oxygen  and  one  for  acetylene.  The 
pressures  of  the  respective  gases  vary  with  the  thick- 

ness of  the  metal  being  cut,  which  may  be  from  J  up 
to  12  in.  or  more.  The  torch  is  20  in.  over  all,  and  is 

especially  adapted  to  freehand  cutting,  and  in  wreck- 
ing or  scrapping  metal. 

A  number  of  different  styles  of  cutting  torches  are 
shown  in  Fig.  130.  A  is  a  straight-head  cutting  torch 
(No.  2018)  which  may  be  fitted  with  curved  tips  for 
cutting  boiler  tubes,  rivet  heads,  etc.  Three  bent  and 
two  straight  tips  are  regularly  furnished.  In  general, 
it  closely  resembles  No.  3000. 

The  torch  B,  known  as  No.  1316,  is  very  much  like 

STTLE 
No. 
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FIG.    131.      DIFFERENT   TIPS   FOR  USE   WITH   THE   DAVIS-BOURNONVILLE  CUTTING  TORCHES 
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FIG.  134. THE  OXWELD  CUTTING  TORCH   WITH  A  RIVET 
HEAD-CUTTING    NOZZLE 

the  first  torch  described,  except  it  is  intended  for  use 
with  oxy-hydrogen.  Torch  C  (No.  471)  is  a  circle 
cutting  torch  fitted  with  a  15-in.  radius  rod  adjustable 
for  various  sizes  of  circles.  It  uses  either  oxy-acetylene 
or  oxy-hydrogen  for  heating,  and  takes  all  standard  size 
tips.  It  is  the  standard  torch  for  nicking  billets  for 
breaking.     It  may  be  had  fitted  with  special  adjustable 

TABLE    XVI.      GAS    PRESSURES    USED    WITH    THE    DAVIS- 
BOURNONVILLE   STYLE  C  CUTTING  TORCHES, 

USING  STYLE  12   TIPS 

I 
Thickness Acetylene Oxygen Tip 
of  Metal Pressure Pressure 

No. Inches Lbs. Lbs. 

1 H 3 
10 

1 h 3 15 
1 H 3 20 
1 

'A 
3 20 

2 li 3 10 
2 

Vi 
3 

20 

2 Va. 3 
30 

2 1 3 35 

3 1 4 30 
3 

\y% 
4 40 

3 2 4 
50 3 3 4 
60 

4 3 5 60 
4 4 S 

70 

4 5 5 85 
4 6 5 100 

5 6 6 90 
5 7 6 10.0 
5 8 6 125 
S 10 8 150 

holder,  rack  and  pinion,  for  machine  cutting.  Torch  D, 
No.  640,  is  a  machine  cutting  torch  for  use  with  the 
different  cutting  machines  made  by  the  Davis  company. 
It  is  fitted  with  an  electric  switch  and  shut-off  valve 
which  automatically  starts  the  cutting-machine  feed 
when  the  oxygen  cutting  jet  is  turned  on,  without  the 
necessity  of  readjusting  pressures  or  the  heating  flame. 
It  uses  all  standard-size  cutting  tips  and  special 
Oxygraph  and  Radiagraph  tips.     A  larger  and  heavier 

torch  of  similar  design  and  construction  for  oxy-hydro- 
gen machine  work  is  shown  at  E,  This  is  known 

as  No.  1314.  Larger  sizes,  or  special  torches  used  for 
cutting,  are  water-cooled.  Tips  of  various  styles,  for 
different  purposes,  which  may  be  u.sed  with  the  torches 
mentioned,  are  shown  in  Fig.  131. 

The  approximate  oxygen  and  acetylene  pressures  used 
in  the  Davis  style  C  cutting  torches,  using  style  No.  12 
tips,  are  given  in  Table  XVI.  As  in  welding,  these 
pressures  are  only  general  guides  for  the  make  of  torch 
mentioned,  and  the  skilled  operator  usually  adjusts  his 
flame  regardless  of  the  tables  given,  since  a  neutral 
heating  flame  is  essential  at  all  times  for  satisfactory results. 

An  Oxweld  low-pressure  or  injector  type  of  cutting 

FIG.  13.-,.     THE  OXWELD  CUTTING  TORCH  FOR  SHIP  AVORK 

FIG.  136.     THE  OXWELD  STAYBOLT  CUTTING-TORCH 

torch  is  shown  in  Fig.  132.  This  is  their  model  B. 
Details  are  shown  in  Fig.  133.  In  this  torch,  the 
cutting  jet  is  entirely  surrounded  by  the  preheating 
flame,  as  the  oxy-acetylene  is  delivered  through  six  open- 

ings arranged  in  a  circle  around  the  orifice  for  the 
oxygen  jet.  This  arrangement  makes  it  possible  for 
the  preheating  flame  to  always  precede  the  cutting  jet, 
no  matter  in  what  position  the  torch  is  held,  or  in 
whatever  direction  the  cut  is  made,  be  it  horizontal, 
transverse,  circular,  elliptical,  toward  or  away  from 
the  operator.  In  so  working,  the  operator  does  not  have 
to  shift  his  position  or  turn  the  torch.  This  is  especially 
valuable  in  wrecking  steel  structures,  removing  risers 
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TABLE  XVII.     OXWELD  CUTTING  DATA 

Vol.  50,  No.  23 

Thickness Size 
of 

Internal 
Nozzle 

Oxygen Pressure 

Lb./Sq.  In. 

Per  Hour Per  Linear  Foot 

of 
Metal Speed 

Gas  Consumption 
Gas  Consumption 

In. Machine Hand 
Oxygen Acetylene Oxygen       !  Acetylenu 

Lin.  Ft. 
Lin.  Ft, 

Cu.  Ft. Cu.  Ft. Cu.  Ft.       1     Cu.Ft. 

H 
10 120 

90 

28 
.     7.8 

0.31 

0.09 

H 
15 

93 74 37 11.3 
0.50 

0.15 

H No.  1 
20 

81 62 

48 

14.2 0.67 
0.23 

■ 
25 

73 55 58 
16.3 1.05 

0.30 

3^ 

30 
63 46 80 

19.7 

1.74 
0.43 

1 35 

57 40 
100 22.0 

2.50 
0.55 

m c 35 53 36 120 
23.6 

3.33 
0.66 

IH 

No.'2 

40 50 33 141 
25.3 4.27 

0.77 

2 ■ 
45 

46 

29 

184 
27.7 6.34 

0.96 

3 J 

}  No.[3 

55 41 24 268 31.9 11.2 1.33 

4 65 36 

20 

352 35.6 

17.6 1.78 

5 75 

32 

17 
436 

38.8 
25.7 

2.28 6 85 29 

15 

522 
41.5 34.8 2.76 

8 
* 

95 

23 

11 
698 

46.2 
63  4 

4.2 
vk 

115 

18 

8 880 
50.3 

110.0 
6.3 

12 
■No.  4 135 

15 

6 1080 53.9 
180.0 

9.0 

U 155 12 
1290 

57.3 
16 Rivet 

Nozzle 

175 

40 

10 1520 
240 

60.4 
25.0 

from  steel  castings,  or  cutting  steel  scrap,  especially 
where  places  difficult  of  access  are  encountered.  The 
preheating  flame  is  produced  in  practically  the  same  way 
as  in  the  welding  torch  previously  shown. 

There  is  a  separate  valve  for  controlling  the  oxygen 
to  the  preheater,  which  enables  the  operator  to  secure 
close  adjustment  and  avoid  waste  of  gas.  The  oxygen- 
jet  valve  is  of  the  plunger  type,  which  is  so  constructed 

that  its  movement  produces  no  tendency  to  deflect  the 
cutting  jet  from  the  line  of  the  cut.  The  location  of 
the  valve  lever  is  on  top  of  the  handle  and  its  motion 
is  in  the  direction  of  the  vertical  center  plane  of  the 
torch.  The  valve  is  held  open  for  continuous  cutting, 
when  desired,  by  a  simple  but  effective  button-like  latch, 
which  may  be  instantly  engaged  or  released  by  a  slight 
movement  of  the  thumb.  The  external  nozzle  is  fur- 

nished with  a  copper  tip.  The  inter- 
nal nozzle  is  held  in  place  by  tighten- 
ing the  external  nozzle.  To  remove 

the  former  it  is  only  necessary  to  un- 
screw the  external  nozzle.  This  torch 

is  regularly  furnished  with  four  inter- 
changeable tips,  for  cutting  up  to  1 

in.;  from  1  to  3  in.;  from  3  to  6  in.; 
and  from  6  in.  up. 

A  model-B  torch  fitted  with  a  specia.' 
rivet-head  cutting  nozzle  is  shown  in 
Fig.  134.  Another  form,  known  as 
model  C-6,  is  shovra  in  Fig.  135.  This 
was  made  to  meet  the  demand  for  a 

FIG.   137. DETAILS  OF  THE  MESSER  CUTTING 
TOOL 

TABLE  XVIII.      CUTTING   STEEL  RISERS   WITH 
THE  GENERAL  WELDING  AND  EQUIPMENT 

CO.   TORCHES 

t     . 

8  t 

"  0 

H 
3 

TtST 

3 u M 

;  0 

01 m 

NO. 
SHAPE  or  CUT 

si"
 

it 

s5 

i 
it 

f  s 

ii 

3    E 

5* 

3    E 

u 

«  a 1 Different  shapes,    ) 
1  in.  to  5  in.  thick   } 

40 615 
248 

2.84 — — 
2a  1 2b  i Wheel  rim  M  in. 1    10 

)    10 

94.5 8 

11.8 
22.5 4.17 

to  2  H  in.  thick 100.6 
10.4 9.67 18.3 S.S 

3 6'A  in.  x8  in. 

52 

14 

3.7 

27.1 
1.92 

4 5  in.  X  10  in. 

50 

18 2.78 20 1.S 
5H  in.  X  15H  in. 

85.25 
34 2.5 22.8 

3.75 6 5J4  in.  X  15H  in. 
85.25 

28 

3.04 
26.2 

3.25 S'A  in.  1 1614  in. 
90.75 32 2.84 27.9 3.25 8 11  in.  X  11  in. 

242 
ni2 

2.16 

9 
10 

6  in.  diameter 
113 

46 2.48 

11.3 10.00 

11  ".         '.'. 
177 162 1.1 

12.6 14.00 
200 200 

1.0 14.3 
14.00 

254 250 
1.0 

15.9 16.00 314 
300 

1.05 17.3 
18.00 

.,              @      ®      sra 

No.!     Ho.i      XOZZLC  ■■   ™' 

<S        POINTED 

TIPS *Qj/t    Mi4a   XOZZlt 
TIPS miB  Mxsa 

TIPS 

FIG.    138.      DETAILS    OF  THE   CUTTING   TORCH   MADE   BY 
THE  GENERAL  WELDING  AND  EQUIPMENT  CO. 

light,  rugged  and  adaptable  cutting  torch  for  work  on 
double  bottoms  and  below  decks  of  ships.  In  general, 
it  closely  resembles  the  other  models.  It  weighs  21  lb. 
and  is  20  in.  overall. 

For  cutting  inner  and  outer  shells  of  locomotive 
fireboxes,  where  length  and  slenderness  is  necessary, 
the  staybolt  cutting  torch  shown  in  Fig.  136  has  been 
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FIG.  139.     THE  IMPERIAL  CUTTING  TORCHES 

made.  This  is,  however,  merely  a  special  form  of  the 
model  B.  The  long  "stem"  is  made  up  of  three  gas 
tubes  as  shown.  This  torch  is  regularly  furnished 
in  42,  54,  69  and  84  in.  lengths  to  suit  the  needs  of 
the  user.  The  84-in.  torch  weighs  6i  lb.  The  head  is 
set  at  an  angle  of  20  deg.,  which  experience  has  shown 
is  the  more  generally  useful.  All  the  regular  nozzles 
can  be  used  with  this  torch. 

In  addition  to  the  torches  mentioned,  the  Oxweld 

Acetylene  Co.  makes  straight-tipped  machine  cutting 
torches,  which  may  be  used  on  any  of  the  cutting  ma- 

FIG.    140.      CARBO-HTDROGEN  MODEL.  C   CUTTING   TORCH 

chines  on  the  market.  Like  all  other  cutting  torches, 
small  guide  wheels  may  be  used  for  steadying  the  torch 
when  cutting  to  straight,  irregular  or  circular  lines 
by  hand. 

In  Table  XVII  are  given  the  oxygen  pressures  and 
amount  of  gas  consumption  for  various  thicknesses  of 

TABLE  XIX.      PRESSURES  FOB  OXY-HYDHOGEN  CUTTING  WITH 
IMPERIAL  TORCHES 

Thickness  of  Wrought  ■ Cutting Iron  or Steel Pressures Tip 
to  be  Cut,  In. Oxygen,  Lb. Hydrogen,  Lb. IH 

ito 

2 30  to 40 5  to  10 
2H 2  to 4 50  to 70 10  to  15 
3H 4  to 6 80  to 100 15  to  20 
4H 6  to 9 100  to  125 20  to  25 
5H 9  to 12 

125  to 
150 25  to  30 

These  figures  represent  minimum  and  maximum  pressures.    For  intermediate 
thicknesses,  use  pressures  in  proportion. 

metal.  The  acetylene  pressure  is  the  same  as  for 

■welding,  1  lb.  With  the  data  given  in  this  table,  and 
knowing  the  cost  of  acetylene  and  oxygen,  the  approxi- 

mate cost  of  gas  for  any  given  job  may  be  calculated 
with  a  fair  amount  of  accuracy  and  serve  as  a  basis 
for  price  estimates.  It  must  be  kept  in  mind  that  old 
rusty  metal,  like  boiler  plate,  will  take  much  more  gas 
than  will  clean  metal. 

In  order  to  give  the  reader  an  idea  of  the  construc- 
tion of  some  of  the  other  well-known  cutting  torches,  a 

few  will  be  shown.  Fig.  137  shows  details  of  a  cutting 
torch  made  by  the  Messer  Manufacturing  Co.,  Phila- 

delphia. This  type  of  torch  will  use  either  medium  or 
low-pressure  acetylene,  as  it  works  on  the  injector  prin- 

ciple which  is  independent  of  the  acetylene  pressure. 
The  oxygen  jet  is  operated  by  means  of  the  lever  shown 
on  top.  The  wheel  guides  are  adjustable  so  that  the 
tip  may  be  kept  the  proper  distance  from  the  work. 

The  construction  of  the  cutting  torch  made  by  the 
General  Welding  and  Equipment  Co.,  Boston,  Mass., 
is  shown  in  Fig.  138.    The  valve  lever  for  the  cutting 

TABLE  XX.      PRESSURES  WHEN  USING  THREE-WAY  GAS  SYSTEM 

Thickness  of 
Steel  or 

Cutting 

Tip,  No. 
Wrought  Iron              .   to  be  Cut,  In.           Oxygen,  Lb. 

TVniiniirrB       ' 
Acetylene,  Lb."  Hydrogen,  Lb. 

IT J  to    2                    30  to    40 5                      5  to  10 
2T 2  to    4                    50  to    70 5                    10  to  15 
3T 4  to    6                    80  to  100 10                    15  to  20 

4T 

6  to    9                  100  to  125 10                    20  to  25 

5T 

9  to  12                  125  to  150 

'  and  over 

15                    25  to  30 

jet  has  a  lock  that  is  easily  manipulated  with  the  thumb. 
This  torch  will  use  either  medium-  or  low-pressure 
acetylene,  and  like  the  other  torches,  will  use  either 
acetylene  or  hydrogen  with  the  oxygen.  The  parts  are 
easily  changed  when  necessary.  The  head  is  fastened 
to  the  mixing  chamber  by  means  of  a  ground-joint 
swivel  and  loose-nut  coupling.  The  swivel  is  brazed  into 
the  head  so  as  to  make  a  tight  joint  even  under  heat. 
The  mixing  chamber  can  be  easily  taken  out  and  cleaned. 
The  lever  key  is  accessible  from  all  sides  and  the  seat 
can  be  replaced  in  a  few  minutes. 

As  has  been  previously  mentioned,  the  consumption  of 
the  various  gases  for  different  work  can  be  only  ap- 

proximately estimated  beforehand,  as  so  many  elements 

TABLE  XXI.     GAS  CONSUMPTION  AND  PRESSURES  WHEN 
USING  OXY-CARBO-HYDROGEN  CUTTING-TORCHES. 

THE  CARBO-HYDROGEN  PRESSURE  IS  ABOUT 
5   LB.    IN   EACH   CASE 

Cu.  Ft.  of Cu.  Ft.  of  Car- of  Stee! 
Cutting 

Cut  per  Hour Cutting  Oxy- Oxygen  Used 

bo-Hydrogen 

in  Inches 

Tip 

by    Hand 
gen  in  Pounds per  Line&I  Ft. 

of    Cut Used  per  Lineal FL  of  Cut 

M" 

lA 110 15 1 1 

'A' 

2 

flO 

25 

i% 

1 

%' 

2 

75 

32 

2'A 

m 

1" 

2 

60 35 

3 

IH 

IH' 

3 

45 

45 

4M 

2H 

3H 

2" 

3 38 

50 

7 

3" 

3 28 

60 14 

6 

4" 

3A 18 

75 

26 9 

5" 

4 13 

85 32 

12 

6' 

4 

11 

100 

40 

13 

7" 

5 8 

120 

.50 

13 

8" 

5A 7 ]40 

64 

14 

9» 

5-A 
6 160 

■       78 

16 

FIG.    141.      CARBO-HYDROGEN   MODEL   B   CUTTING   TORCH 

Above  pressures  can  be  Increased  at  times  on  various  grades  of  sted advantage. 

enter  into  the  work.  Even  in  cutting  the  same  piece, 
if  the  cut  is  of  any  length,  the  gas  consumption  and 
time  will  often  vary  to  a  marked  extent  from  different 
causes.  Parts  may  be  clean  and  others  rusty.  The 

operator's  skill  will  vary  as  he  is  fresh  or  tired,  and 
many  other  reasons  may  enter  into  the  calculations. 
However,  tabulations  of  specific  results  may  often  be 
of  considerable  value.  Those  already  given  have  been 
for  average  conditions,  and  are  believed  to  be  as  near 
correct  as  it  is  possible  to  get  them.  The  company 
making  the  torch  last  mentioned  has  made  some  calcu- 

lations regarding  the  time  taken  to  cut  clean  metal, 
which  will  be  of  interest.  On  J-in.  steel,  the  time  for 
cutting  1  ft.  with  a  regular  machine  cutting  tip,  was 
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0.67  min.  and  by  hand,  0.90  min.;  for  1-in.  steel,  1.25 
and  1.50  min.  respectively;  for  2  in.,  1.40  and  1.60  min.; 
for  4  in.,  1.50  and  2.00  min.;  for  6  in.,  3.00  and  4.00 
min.  and  for  8  in.,  3.25  and  4.50  minutes. 
An  8-in.  steel  shaft  was  cut  through  in  3  min., 

using  14  cu.ft.  of  oxygen;  an  18-in.  shaft  was  cut  in 
16  min.  with  250  cu.ft.  of  oxygen;  a  20-in.  shaft  in 

BASe  CAS7IN0 

L^p, 
V _J 

^f-v 

-J 

CAKBO-  MYDROOEN 

Section  of Base  Casting 
through  High 
Pressure  Valve 

PIG.  142.  DETAILS  OP  CARBO-HYDROGBN  CUTTING  TORCHES 

18  min.  and  300  cu.ft.  of  oxygen.     For  the  last  two, 
oxy-hydrogen  was  used. 

The  cutting  of  steel  risers  and  shafts,  under  what 
is  claimed  to  be  average  conditions,  is  tabulated  as  shown 
in  Table  XVIII.    The  tests  are  classified  as  follows: 

Test  No.  J  comprises  ordinary  work  as  it  came  along.  Risers 
were  not  clean  and  especially  the  smaller  risers  liad  sand  and 
holes  in  the  core.  The  oxygen  consumption  contains  all  the  waste 
changing  from  one  piece  to  another. 

Test  No.  2a  was  made  on  clean  metal  with  oxy-acetylene  and 
with  a  special  pointed  tip. 

Test  No.  2b  was  the  same  as  No.  2a  but  cut  with  oxy-hydrogen, 
a  regular  tip  being  used. 

Test  No.  3  was  made  on  a  very  clean  riser.  The  operator  could 
rest  his  hand  very  comfortably.  The  cut  looked  as  if  it  was 
done  by  machine. 

Tests  Nos.  i-7.     Cuts  were  made  on  risers  of  a  20-ft.  flywheel. 

PREMCATma  AND  CUJJINi 

FIG.    143.      AIRCO-VULCAN    COMBINATION    CUTTING    AND 
WELDING    TORCH 

Cleaning  was  only  superficially  done  and  operator  was  in  a  fair, 
but  not  ideal  position.  One  riser  showed  a  large  blow-hole.  The 
cuts  were  clean  through. 

Test  No.  8.  Two  cuts  were  made  on  the  same  flywheel.  Risers 
were  well  cleaned,  but  the  cranes  could  not  be  spared  to  bring  the 
face  of  the  risers  into  a  horizontal  line.  They  had  to  be  cut 
diagonally  and  the  operator  had  to  bend  so  far  over  that  with 
the  first  riser  he  lost  his  balance  and  fell  and  had  to  interrupt 
the  operation,  therefore,  no  time  was  taken.  The  maximum  thick- 

ness of  the  cut  was  13  in.     The  cuts  were  clean  through. 
Tests  No.  9-lS.  Cuts  were  made  on  risers  of  circular  shape. 

The  number  of  sq.yi.  cut  per  cu.ft.  of  oxygen  is  in  the  average 
lower  than  with  rectangular  shapes,  as  it  is  too  cumbersome  to 
regulate  the  oxygen  pressure  according  to  the  varying  thickness. 
It  does  not  pay  to  start  with  lower  pressure  at  the  beginning  and 
increase  it  the  more  the  cutter  is  nearing  the  center  or  full  thick- 

ness of  the  metal.  Moreover,  the  cuts  were  made  with  a  two- 
line  cutting  torch  so  that  the  preheating  flames  would  have  suf- 

fered with  regulating  the  oxygen  pressure  in  such  wide  limits. 
With  the  heavier  cuts  of  15  in.,  16  in.,  18  in.  and  20  in.  thickness, 
the  principal  consideration  was  to  cut  through  rather  than  to  get 
stuck,  and  not  look  too  close  to  the  oxygen  consumption. 

The  Imperial  Brass  Manufacturing  Co.,  Chicago, 
makes  the  cutting  torches  shovra  in  Fig.  139.  These  are 
of  the  positive-pressure  type.  A  is  a  combination  cut- 

ting and  welding  torch,  the  oxygen  pipe  and  tip  being 
detachable,  so  that  the  curve  tip  may  be  put  on  when 
the  torch  is  wanted  for  welding.  S  is  a  cutting  torch 
only.  Either  may  be  used  for  oxy-acetylene  or  for  oxy- 
hydrogen.  When  using  oxy-hydrogen,  the  respective 
pressures  are  given  in  Table  XIX. 

The  torches  may  also  be  used  for  the  company's 
three-way  gas  system,  which  uses  a  combination  of 
acetylene,    hydrogen    and   oxygen,   as   explained    under 

welding  torches.  The  acetylene  and  hydrogen  are  mixed 
through  a  Y-valve  and  enter  the  torch  through  the  same 
hose.  Pressures  when  the  gases  are  used  in  this  way 
are  shown  in  Table  XX. 

The  Carbo-Hydrogen  Co.,  Pittsburgh,  Penn.,  makes 
two  models  of  the  injector-type  hand  cutting  torches, 
shown  in  Figs.  140  and  141,  and  in  detail  in  Fig.  142. 

They  also  make  straight-nozzle  ma- 
chine toi-ches.  Mechanical  guides, 

or  wheels,  may  be  had  for  attaching 
to  the  regular  hand  models,  or  to  the 
straight-nozzle  torches.  Tips  are 
furnished  in  a  number  of  inter- 

changeable sizes  and  shapes.  They 
are  made  from  a  solid  brass  bar, 
with  an  outer  shell  of  copper  solidly 

attached  with  rivets.  The  preheat- 
ing holes  are  arranged  closely 

around  the  cutting  orifice  so  that  the 
flame  cones  do  not  have  a  tendency 

to  melt  edges  of  the  cut.  It  is  claimed  that  the  tips 
remain  cool  and  do  not  have  to  be  dipped  in  water 
to  keep  them  cool  when  used  for  long  periods.  The 
regular  sizes  of  the  tips  are  arranged  for  cutting 
from  the  thinnest  metals  up  to  18  in.  in  thickness, 
or  more  with  special  tips.  The  head  and  base  cast- 

ings of  the  torches  are  of  Tobin  bronze  and  the 
tubes  are  of  seamless  drawn  steel,  surrounded  by  an 
aluminum  or  a  fiber  handle.  A  special  swivel-point  valve 
stem,  instead  of  the  usual  solid  needle  point,  is  used 
for  controlling  the  combustion  gas.  All  parts  are  easily 
removed  for  cleaning,  and  the  injector  may  be  taken  out 

with  a  pair  of  pliers.  These  torches  are 
designed  for  use  with  oxy-carbo-hydrogen 
gas.  Carbo-hydrogen  is  a  fixed  gas,  per- 

manent under  all  weather  conditions.  Since 
it  does  not  solidify  there  is  said  to  be  no 
residue  left  in  the  tanks  or  cylinders  at 
any  time.  It  is  clean,  easy  to  use,  and 
safe,  since  it  is  combustible  but  not  ex- 

plosive within  itself.  It  is  a  product  of 
the  destructive  distillation  of  suitable  hy- 

dro-carbons, and  has  a  general  analysis 
of  85  per  cent,  hydrogen  and  15  per  cent,  light  hydro- 

carbons. It  is  claimed  that  this  gas  has  no  tendency  to 
harden  the  surface  of  the  metal  being  cut.  It  is  not 
a  sensitive  gas,  and  backfiring  is  rare.  It  is  marketed 
in  steel  cylinders  under  1800  lb.  pressure  and  of  about 
the  usual  capacity.  The  pressure  is  reduced  to  from 
5  to  10  lb.  for  working  purposes,  5  lb.  being  the  pressure 
usually  employed. 

In  Table  XXI  are  shown  the  approximate  number  of 
feet  cut  per  hour,  the  pressure  of  the  oxygen  and  the 
amounts  of  the  gases  used  per  lineal  foot  of  cut.  The 
carbo-hydrogen  pressure  is  5  lb.  in  each  case. 

Several  companies  make  combination  welding  and 
cutting  torches.  These  usually  consist  of  a  cutting 
attachment  for  the  welding  torch.  As  a  commercial 

proposition,  such  combinations  are  not  to  be  recom- 
mended, but  where  an  operator  occasionally  has  to  shift 

quickly  from  welding  to  cutting,  they  may  sometimes 
be  used  to  advantage.  Along  with  their  regular  lines 
of  welding-  and  cutting-torches,  the  Air  Reduction  Sales 
Co.,  N.  Y.,  put  out  the  combination  torch  shown  in 

detail  in  Fig.  143.  This  is  known  as  the  Airco-Vulcan 
cutting  and  welding  torch,  and  it  well  illustrates  the 
general  principles  of  this  kind  of  a  torch.     The  main 
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body  is  that  of  the  regular  Airco-Vulcan  welding  torch. 
The  regular  welding  tip  is  removed  from  A  to  receive 
the  connection  of  the  special  tip  B.  This  tip  is  con- 

nected at  C  to  the  high-pressure  oxygen  tube  D.  A 
combination  valve  is  screwed  into  the  torch  body  at  E 
in  place  of  the  single  oxygen  valve  used  for  welding. 

This  valve  has  a  passage  at  F  for  the  preheating  oxygen 
and  one  at  G  for  the  cutting  oxygen  that  goes  out 
through  D.  The  preheating  flame  surrounds  the  cutting 
jet  as  in  other  regular  cutting  torches,  so  that  an  oper- 

ator may  cut  circles  or  angles  without  altering  the  direc- 
tion of  the  torch  body  to  any  extent. 

Meeting  the  Reconstruction  Period  With 
a  Depleted  Staff 

By  JAMES  LESLIE  LANE 

WITH  hostilities  at  an  end,  and  himself  free  to 
take  up  the  production  and  marketing  of  his 
goods  once  more,  the  average  manufacturer 

finds  himself  in  more  or  less  of  a  quandary.  The  field 
looks  good,  for  in  many  lines  the  supply  during  the  past 
two  years  has  been  entirely  inadequate  to  meet  the 
demand,  and  probably  the  need  for  speedy  and  efficient 
output  has  never  before  been  as  insistent  as  it  is  today. 
Machinery  and  apparatus  of  every  description  have  been 
worked  to  the  point  where  they  are  practically  worthless 
and  must  be  replaced  at  once  if  the  business  of  the 
country  is  not  to  be  impaired. 

Despite  this  he  may  well  wonder  how,  in  the 
face  of  the  sharp  competition  he  is  sure  to  meet  abroad, 
he  is  to  make  headway  during  the  reconstruction  period. 
His  tools  and  equipment  are  out  of  date  and,  for  the 
most  part,  so  badly  worn  by  the  tremendous  striving  for 
war  output  as  to  be  practically  useless. 

The  war  has  for  four  years  put  a  stop  to  immigration, 
and  this  source  of  new  labor  is  apt  to  be  more  or  less 
uncertain  for  some  time  to  come,  depending  a  great 
deal  on  what  stand  the  different  European  nations  take 
toward  permitting  their  citizens  to  seek  employment 
here.  The  army  has  taken  a  goodly  number  of  their 
mechanics,  their  clerks,  and  men  from  their  technical 

staffs:  the  younger  blood  on  which  they  would  have  de- 
pended to  carry  the  brunt  of  the  work.  They  now  find 

themselves  with  an  organization  far  below  the  1914 
standard,  since  not  all  will  come  back  and  those  that  do 
will  have  lost  from  two  to  three  years  of  industrial 
training.  Clearly  then,  though  the  war  is  over,  we  are 
not  to  go  back  at  once  to  pre-war  conditions.  Much 
more  than  autocracy  has  been  overturned,  and  business 
methods  of  the  future  demand  careful  attention  as  well 
as  the  readjustment  of  European  boundary  lines. 
The  matter  of  sales  is  not  as  pressing  as  that  of 

production,  and  the  first  question  is  how  to  attain 
this  with  the  men  and  tools  at  hand.  The  manufacturer 
should  not  be  content  to  leave  this  entirely  to  his 
foremen  and  designers,  trusting  to  them  to  secure  as 
good  and  efficient  help  as  possible  under  the  circum- 

stances, unless  he  is  willing  to  run  the  risk  of  being 
outdistanced  by  his  competitors.  Even  in  normal  times 
it  has  been  clearly  recognized  that  for  these  two 
branches  to  function  properly  there  should  be  a  broad- 
minded  and  tactful  executive  to  act  as  intermediary 
between  them,  and  it  is  doubly  so  today.  Both  foreman 
and  designer  are  human  and  sometimes  hesitate  before 
advancing  new  ideas  or  making  suggestions,  each  for 
fear  of  antagonizing  the  other.  They  realize  that  a 
certain  amount  of  jealousy  and  distrust  always  exists 
between  the  designing  office  and  the  shop,  and  there  is 

a  tendency  to  keep  their  ideas  to  themselves  rather 
than  risk  stirring  up  trouble.  This  reticence,  if  the 
employer  is  tactful  and  fair,  can  in  nearly  every  case 
be  overcome  and  the  business  will  profit  by  many  new 
methods  and  short  cuts  that  would  not  otherwise  be- 

come available. 

Unfortunately  this  condition  of  mutual  distrust  be- 
tween office  and  shop  is  likely  to  be  more  acute  than 

ever  at  the  present  time.  The  average  foreman  has  been 
used  to  doing  big  things  during  the  past  two  years. 
Work  has  been  turned  out  with  makeshift  machinery 
and  methods  hitherto  unknown  because  of  the  urgent 
demand  for  production.  The  war  conditions  have  de- 

veloped new  practices  and  the  shop  man  is  apt  to  feel 
that  the  oflice  is  out  of  date,  and  is  more  than  ever 
inclined  to  resent  any  suggestions  from  that  source. 
On  the  other  hand,  the  soldier  returned  to  civil  life 
is  quick  to  realize  that  much  new  knowledge  has  passed 
him  by.  He  hesitates  to  make  suggestions  for  fear 
of  being  ridiculed  and  is  more  than  ever  inclined  to 
play  safe  and  stick  to  the  antiquated  methods  with 
which  he  is  familiar.  Clearly  then,  if  headway  is  to 
be  made,  it  is  up  to  the  owner  or  manager  to  act  as 
an  intermediary  in  reconciling  the  opposed  elements 
and  bringing  forward  new  ideas. 

Even  in  normal  times  the  manufacturer  has  probably 
experienced  more  or  less  trouble  by  reason  of  costly  and 
ill-considered  design.  Parts  could  have  been  so  made 
that  patterns  would  have  been  less  expensive,  intricate 
machine  work  avoided,  and  the  work  accomplished  with 
tools  and  machinery  at  hand.  Again  specifications 
would  call  for  special  material  when  standard  stock 

might  be  utilized  to  advantage.  "If  all  this  trouble 
arose  when  times  were  normal,"  the  owner  is  likely  to 
ask,  "what  will  happen  under  the  new  and  changed 

conditions?" No  hand  was  ever  played  less  well  for  knowing  what 
was  in  it,  and  it  is  best  at  the  outset  to  look  matters 
squarely  in  the  face,  to  realize  that  for  the  present 
at  least  the  standard  of  efficiency  will  not  be  as  high 
as  it  has  been.  If  the  productive  capacity  of  the  shop 
is  not  to  be  lowered,  help  must  be  extended  where  neces- 

sary and  the  deficiency  made  up. 
Instead  of  leaving  the  designing  office  to  its  own 

devices  the  owner  will,  if  far  sighted,  adopt  some  plan 
whereby  the  designer  may  profit  by  the  practical  knowl- 

edge of  the  shop  before  plans  have  left  the  drawing board. 

As  soon  as  a  general  layout  has  been  prepared  in 
pencil,  a  half-dozen  photostat  copies  should  be  made 
and  distributed  among  the  shop  departments  with  a 
printed   form   attached  explaining  that   the  design   is 
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merely  a  tentative  one,  to  be  looked  over  for  criticism 
or  suggestion  before  finishing.  Each  department  head 
who  may  be  called  upon  later  to  make  some  part  of  the 
product  should  receive  a  copy  with  instructions  to  re- 

turn it  with  his  approval  or  suggestions  noted  thereon. 
The  wording  of  the  form  should  receive  careful  atten- 

tion, for  it  may  determine  the  success  or  failure  of  the 
venture.  Each  department  head  should  feel  that  the 
request  for  suggestions  is  genuine  and  that  the  slip  is 
not  attached  as  a  matter  of  formality  or  shop  routine. 
It  should  be  so  tactfully  expressed  that  he  will  not  feel 

that  he  is  criticizing  the  designer's  finished  product  but 
rather  making  helpful  and  time-saving  suggestions 
while  the  design  is  in  its  formative  stage.  If  he  is 
put  at  his  ease  in  this  respect  and  does  not  feel  that 

he  is  stepping  on  any  one's  toes,  the  chances  are  ten  to 
one  that  he  will  cut  loose  as  he  would  not  have  done 
had  the  draftsman  asked  him  personally  for  his  opinion 
on  the  matter.  The  man  at  the  board  should  be  made 
to  understand  clearly  that  the  object  of  this  is  to  help 
him  in  his  work  rather  than  to  criticize  his  methods. 

When  the  photostats  are  returned  to  him  he  is  free 
to  give  his  whole  time  and  attention  to  the  subject, 
safe  in  the  knowledge  that  no  one  is  going  to  pounce 
upon  him  later.  In  the  end  this  way  of  handling  things 
will  not  only  avoid  costly  practices  and  mistakes  but 
it  will  lead  both  shop  and  technical  man  to  a  better 

appreciation  of  each  other's  abilities. 
Where  possible  the  method  should  be  extended  to  the 

pattern  shop  and  foundry  as  well.  If  they  are  under 
one  management  this  is,  of  course,  a  simple  matter  but 
where  they  are  not,  suitable  arrangements  can  generally 
be  made  with  some  company  receiving  the  bulk  of  this 
work.  As  each  is  saved  annoyance  and  delay  later,  the 

small  amount  of  time  spent  in  looking  over  the  other's 
work  is  negligible  when  the  gain  is  considered.  In  most 
cases  the  arrangement  can  be  made  reciprocal  and  will 
not  involve  any  additional  cost  for  either.  In  cases 

where  thi.''  plan  is  not  feasible  the  trifling  cost  of  en- 
gaging a  master  patternmaker  or  molder  to  look  over 

the  projected  designs  at  home  will  prove  a  good  invest- 
ment when  the  final  cost  is  considered. 

In  this  way  the  draftsman  will  in  a  short  time  gather 
a  lot  of  information  that  he  would  not  otherwise  get 
if  left  to  go  into  the  shop  on  his  own  account  where  he 

would  feel  that  he  was  "butting  in." 
It  is  a  good  plan  to  have  a  complete  set  of  data  made 

up,  showing  the  capabilities  of  every  tool  in  the  shop. 
Let  it  give  in  a  concise  way  the  capacity  of  each  ma- 

chine, the  size  hole  it  will  drill  or  punch,  the  over-all 
dimensions  of  the  work  it  will  take,  its  speed  and  the 
number  of  square  feet  of  floor  space  it  occupies;  also 
whether  it  is  new  or  old  and  how  close  it  will  work; 
whether  it  is  fit  for  close  operations  or  only  adapted 
to  coarse  work;  the  approximate  cost  of  operating  it 
per  hour;  everything  in  short  that  will  enable  the 
designer  not  only  to  design  a  part  correctly  from  a 
mechanical  standpoint,  but  to  plan  it  so  that  it  can  be 
made  entirely  in  the  shop  with  the  tools  at  hand  and  at 
a  minimum  of  expense.  Thus  armed  with  a  clear  knowl- 

edge of  costs  and  machine  capacities  the  owner  will  soon 
find  the  designer  proportioning  the  parts  so  that  should 
the  occasion  require  the  work  can  be  split  up  among 
various  tools  instead  of  being  handled  on  only  one  ma- 

chine while  others  stand  idle.  He  will  in  short  find  him 
working  with  shop  conditions  in  mind,  with  something 
niore  than  just  the  mere  detailing  and  drawing  end  in 
view.    He  will  be  looking  ahead  and  saving  dollars. 

Nor  should  this  stop  here.  The  staff  should  be  pro- 
vided with  technical  literature  on  welding,  cutting, 

machinery,  etc.,  and  be  encouraged  to  read  it.  They 
should  be  encouraged  to  keep  abreast  of  the  times  and 
gather  ideas  from  outside  sources.  Above  all,  they 
should  be  encouraged  to  talk  over  new  ideas  with  the 
ovnier.  Some  of  these  ideas  may  be  of  little  value  at 
first,  but  however  trivial  they  may  appear  they  should 
be  recognized.  Instead  of  a  curt  rejection,  in  case  of  an 
impractical  idea,  the  designer  should  be  told  exactly 
why  it  cannot  be  adopted,  and  the  next  time  instead 
of  drawing  back  into  his  shell  he  will  come  along  with 
something  better.  A  little  frank  talk  and  encourage- 

ment will  do  wonders. 

Thus  far  we  have  only  considered  the  effect  of  such 
a  policy  on  the  draftsman.  How  will  it  affect  the  shop 
man?  The  management  is  interested  not  alone  in  good 
design  but  in  the  speedy  execution  of  it  afterward,  and 
it  is  a  well-known  psychological  fact  that  to  make  a 
man  do  his  best  work  you  must  first  make  him  inter- 

ested. We  are  all  human  and  especially  interested  in 
seeing  the  working  out  of  something  that  incorporates 
a  few  of  our  own  ideas,  and  the  very  fact  that  a  foreman 
or  machinist  has  been  consulted  in  advance  will  secure 
his  cooperation  much  more  effectively  than  simply  hand- 

ing him  a  set  of  the  completed  drawings  and  leaving 
him,  without  any  previous  thought  on  the  subject,  to 
devise  his  own  ways  and  means  of  doing  the  work, 
especially  when  these  plans  do  not  conform  to  his  idea 
of  good  practice  and  are  badly  suited  to  the  tools  he 
has  at  hand. 

A  Cutting-Off  Machine  Mounted  on  a 
Turntable 

By  J.  J.   MclNTYRE 
A  firm  in  Newark,  N.  J.,  having  to  do  considerable 

work  on  railroad  rails,  cutting  angles,  etc.,  and  being 
somewhat  cramped  for  room,  mounted  a  Lea-Simplex 
cutting-off  saw  on  a  turntable  as  shown  in  the  cut.  The 
table  can  be  clamped  at  any  point  in  the  circle. 

In  making  frogs  and  switches  for  railroads  the 
rails  have  to  be  cut  at  an  angle,  hence  the  advantage 
of  arranging  the  position  of  the  saw  to  accommodate 
the  long  rails  in  a  machine  shop  which  has  very  little 
available  floor  space. 

LEA-SIMPLEX  SAW  ON  A  TURNTABLE 
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Manufacturing  the  9.2-In.  Howitzer  Shell — III 
IN  FITTING  

the  base 

plug  the  shell  is  held 
vertically  in  a  floor  vise 

of  special  construction,  as 
shown  in  Fig.  28.  Details 
of  the  vise  are  shown  in 
Fig.  29.  The  nose  of  the 
shell  rests  at  A,  which  is 

provided  with  a  copper  lin- 
ing to  protect  that  part 

from  injury.  The  upper 

part  of  the  vise  is  semicir- 
cular in  shape- and  is  pro- 
vided with  a  clamp  pivoted 

at  B  and  fastened  or  re- 
leased by  the  swinging 

screw  C  pivoted  at  D,  and 

the  lever-operated  nut  E. 
Both  the  stationary  jaw 
and  the  clamp  are  lined 
with  leather,  which  gives  a 
better  grip. on  the  shell  and 
prevents  the  surface  from 
being  marred. 

The  vise  is  mounted  on  a 
concrete  foundation  and  on 
the  front  of  the  base  is  a 
semicircular  platform  of 
wooden  blocks  set  on  end  to 
prevent  injury  to  the  shell 
as  it  is  dropped  when  re- 

leased. In  Fig.  28  the  rope 
grommet  referred  to  in  the 
previous  article  may  be  seen  on  the  shell  in  the  fore- 
ground. 

The  screw  threads  of  both  the  shell  and  the  base  plug 
are  air-blasted  to  remove  the  dirt  and  oil,  and  the  base 
plug  is  turned  upside  down  and  the  flange  tried  in  the 
shell  counterbore  to  test  the  fit.  Part  of  the  first  thread, 
which  is  more  or  less  out  of  shape  due  to  the  machining 
operations  and  handling,  is  cut  off  with  hammer  and 
chisel.  Part  of  the  first  thread  in  the  shell  i3  also  re- 

moved, but  with  a  hand  scraper  shaped  like  a  small 
hoe.  The  fitter  then  paints  the  shoulder  of  the  shell 
counterbore  with  a  light  coat  of  liberty  (prussian)  blue, 
enters  the  plug  and  screws  it  halfway  down.  At  this 
point  the  shop  inspector  tests  the  thread  fit  by  grasping 
the  plug  with  both  hands  and  shaking  it.  If  the  fit  is 
passed  the  plug  is  screwed  home  with  the  wrench  F, 
which  is  provided  with  two  pins  G  fitting  into  the  holes 

By  S.  a.  hand 
Associate  Editor  American  Machinist 

This  article,  the  last  of  the  series,  covers  washing, 
fitting  and  riveting  the  base  plug,  varnishing,  baking 
and  the  final  inspection  both  by  the  shop  and  Govern- 

ment inspectors.  It  will  be  noted  that  the  shells  do 
not  undergo  any  heat-treatment,  hydraulic  or  volumet- 

ric test  and  that  no  adapters,  fuse  timers,  fuse  cups, 
boosters  or  booster  cases  are  supplied  at  this  plant. 

FIG.    28.      FLOOR  VISE 

//.  After  screwing  the 

plug  home  by  hand  the 
wrench  is  struck  several 
blows  with  a  sledge,  to 
firmly  seat  the  plug.  The 
shop  inspector  then  taps 
the  plug  all  around  with  a 
hammer,  keeping  the  fin- 

gers of  his  free  hand  on 
the  joint.  By  this  means  he 
can  tell  whether  the  plug 
flange  is  in  contact  with 
and  rests  solidly  on  the 
shoulder  of  the  shell  coun- 

terbore. If  it  is  all  right 
the  inspector  puts  a  chisel 
mark  across  the  joint  to 
mark  the  home  position  of 
the  plug  when  it  is  finally 
screwed  into  place.  The 

plug  is  now  unscrewed  half 
way  and  the  under  side  of 
the  flange  inspected.  If  it 
has  been  properly  seated 
this  part  will  be  fully 
marked  with  blue  from  con- 

tact with  the  paint  on  the 
shoulder  of  the  shell  coun- 
terbore. 

This  fit  is  very  essential, 
as  the  shell  is  not  provided 
with  any  form  of  gas  check 
and  the  close  contact  be- 

tween these  surfaces  is  solely  relied  upon  to  prevent 

possibility  of  flame  from  the  propelling  charge  reach- 
ing the  the  explosive  charge  when  fired  from  the  gun. 

The  plug  is  now  removed  and  with  the  shell  is  passed 
along  to  be  weighed;  the  two  together  should  weigh 
not  less  than  250  lb.  nor  more  than  253  lb.  However, 
if  the  weight  should  not  be  less  than  2474  lb.  the  dis- 

crepancy may  be  made  up  by  fitting  an  overweight  plug, 
some  of  which  are  always  kept  in  stock.  As  the  shells 
with  their  plugs  are  never  over  weight  no  provision 
has  bepn  made  for  correcting  an  error  in  that  direction. 
It  would  seem  that  weighing  before  fitting  the  plug 
would  allow  a  plug  of  the  proper  weight  to  be  selected 
and  fitted  in  the  first  place  and  save  the  back-tracking 
and  extra  work  necessary,  but  the  reason  given  for  not 
doing  this  is  that  the  proportion  of  underweight  shells 
is  so  small  that  it  would  not  pay  to  disturb  the  routine. 
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After  stamping  the  plug  with  the  serial  number  of 

the  shell  to  which  it  belongs  the  two  are  passed  over 

to  the  washing  department,  where  the  threads  of  both 

are  thoroughly  scrubbed  with  a  hot  solution  of  Oakite 

to  remove  all  dirt  and  grease.  In  addition  to  cleansing 

the  thread  on  the  shell  its  whole  interior  must  be 
cleaned.    This  is  necessary,  as  the  explosive  charge  has 

FIG.  29.     DETAILS  OF  FLOOR  VISK 

a  great  affinity  for  oil  and  grease  and  would  be  ren- 
dered less  stable  by  their  presence. 

The  shell  is  rolled  onto  a  cradle  mounted  on  trunnions, 
which,  after  receiving  the  shell,  is  tipped  up  into  a 
nearly  vertical  position  as  shown  in  Fig.  30.  This 
brings  the  open  base  of  the  shell  into  a  tank  of  hot 
Oakite  solution,  which  is  blown  into  the  interior  by  a 
steam  jet  directly  beneath  the  opening.  A  cap  A  loosely 
fitted  and  held  in  place  by  gravity  covers  the  nose  hole 
and  deflects  downward  any  hot  solution  escaping  at  that 
point,  thus  washing  the  exterior.  After  cleansing,  the 
cradle  is  dropped  back  to  a  horizontal  position  and  the 
shell  is  rolled  onto  an  adjoining  and  similar  cradle  where 
the  former  operation  is  repeated  except  that  water  is 
used  instead  of  cleansing  solution. 

As  all  operations  on  the  interior  of  the  shell  are 
finally  inspected  by  gages  before  the  base  plug  is  put 
in  to  stay,  it  is  necessary  that  it  should  be  cooled  after 
the  hot  washing  and  rinsing.     For  this  purpose  it  is 

FIG.  30.  CRADLE  FOR  WASHING  SHELLS 

put  under  a  cold-water  spray  coming  from  a  series  of 
pipes  parallel  with  the  shell  length  and  arranged  around 
half  the  diameter. 

After  cooling  and  gaging,  the  shell  is  put  in  a  floor 
vise  similar  to  the  one  used  for  fitting  the  base  plug. 
The  base  plug  is  now  screwed  home,  whiph  position  is 
indicated  by  the  chisel  mark  on  its  flange  coming  fair 
with  that  on  the  shell  base. 

TRANSFORMATION  FOR  OPERATION  514— FIT 
BASE   PLUG 

Machine — Special  floor  vise.  Number  of  operators — One.  Cut- 
ting tools — Chisel  and  scraper.  Production — Thirty  per  man  in 

eight  hours. 

To  prevent  the  possibility  of  moisture  reaching  the 
explosive  charge  this  joint  must  be  sealed.  This  is  a 
riveting  or  calking  operation  and  is  done  before  re- 

moving the  shell  from  the  floor  vise. 
An  air  hammer  provided  with  a  ball-ended  tool  is 

used  for  this  purpose  in  connection  with  a  shouldered 

PIG.    31.      VARNISHING   MACHINE 
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FIG.  32.     ELECTRIC  OVENS   FOR  BAKING  THE  VARNISH 

ring  that  is  put  over  the  shell  base  and  used  as  a  guide 
for  the  calking  tool.  The  hole  in  this  guide  ring  is 
enough  larger  in  diameter  than  the  joint  to  allow  the 
center  of  the  calking  tool  to  come  directly  over  the  joint 
when  pressed  against  the  interior  wall  of  the  ring.    By 

i  t  t  ft      ;    Kip. 

FIG. 

IZ  Thd  US.S. 

34.      SALVAGE    BUSHING   FOR 

SHELL  NOSE  ' 

keeping  the  tool  in  this  position  and  moving  it  around 
the  interior  of  the  ring  the  joint  is  thoroughly  calked. 

This  operation  is  now  subjected  to  Government  in- 
spection, and  when  passed  the  shell  is  stamped  for  size 

and  class  and  also  with  the  manufacturers  name  or 

initials.  After  final  inspection  by  the  shop  it  is  var- 
nished on  the  inside  in  a  ma- 

chine, Fig.  31,  built  especially 
for  that  purpose.  The  shell 
rests  on  four  rollers,  one  of 
which  may  be  seen  at  A,  and 
is  slowly  revolved  thereon  by 
friction,  power  being  supplied 
from  a  motor. 

Varnish  is  conducted  from 
an  elevated  tank  through  the 
flexible  tube  B  to  the  ejector 

C,  which  is  supplied  with  com- 
pressed air  by  the  flexible 

tubes  D  and  E.  By  the  action 
of  the  ejector  the  varnish  is 
emitted  in  the  form  of  a  spray 
through  suitable  perforations 
in  the  nozzle  F. 

In  operation  the  nozzle  F 
is    passed    into    the    rear    of 

the  shell  through  the  hole  in  the  nose,  and  the  carriage, 
on  which  the  spraying  apparatus  is  mounted,  striking 
the  tappet  G,  opens  the  air  and  varnish  valves,  setting 
the  spray  in  operation.    When  the  spray  is  withdrawn 

FIRST  OPERATION 

WATJR  SPMrr-j 

SECOND  OPERATION 

TRANSFORMATION  FOR  OPERATION  516- 

-WASH 

Machine — Special.  Numbei-  of  operators — One  on  machine  and 
two  on  bench.  Work-holding  device — Cradle.  Production — Four 
hundred  and  seventy-five  per  man  in  eight  hours. 

FIG.  33.     THE  BOND  ROOM   (GOVERNMENT  INSPECTION) 
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TRANSFORMATION  FOR  OPERATION  518— RIVET 
BASE  PLUG 

Machine — ^Air  hammer.  Number  of  operators — One.  Work- 
holding  device — Floor  vise.  Tool — -Ball-pin  riveting  tool  and  air 
hammer.  Special  fixture — Ring  fitting  over  base  of  shell  to  guide 
calking  tool.  Production — Four  hundred  and  seventy-five  per  man 
In  eight  hours. 

TRANSFORJIATION-    FOR   OPERATION    520^VARNISH 
INSIDE 

Machine — De  Vilbiss  varnishing  machine.     Number  of  operators 
—One.    Work-holding  device — Rollers.    Production — Four  hundred 
and  seventy-five  per  machine  in  eight  hours. 

the  carriage  strikes  the  tappet  H  just  before  the  nozzle 
leaves  the  shell  and  closes  both  the  air  and  varnish 
valves.  It  will  thus  be  seen  that  the  shell  while  slowly 
revolving  is  thoroughly  coated  with  varnish  on  the  in- 

side and  that  the  automatic  closing  of  the  valves  pre- 
vents the  wasting  of  varnish  and  the  bespattering  of 

objects.  Upon  removal  of  the  spray  a  long-handled 
brush  is  inserted  in  the  still  revolving  shell  and  moved 
back  and  forth  once  or  twice  to  thoroughly  spread  and 
even  the  coat  of  varnish.  Depressing  the  level  /  raises 
the  shell  from  the  rollers,  and  it  is  then  rolled  down  a 
slight  incline  to  the  electric  ovens  shown  in  Fig.  32,  of 

TRANSFORMATION  FOR  OPERATION  521— BAKE 
Machine— Special  electric  bake  oven.     Electric-heating  coil   in- 

fi^S.^K^lLT'^  IV"^  accommodates  nine  shells;   27   oveSs  in  bat- 
hours  '^'   Production— Five   hundred   in   eight 

which  there  are  27,  each  one  taking  care  of  nine  shells 
that  are  stood  on  end  in  shallow  locating  cups. 

Electric-heating  coils  inside  the  metal  hoods  A,  and 
therefore  invisible  in  the  illustration,  are  lowered  into 
the  shells  and  the  current  turned  on.  The  hoods  cover 
the  shells  while  being  baked  and  prevent  dissemination 
of  the  heat.  Three  hours  are  required  to  thoroughly 
dry  the  varnish. 

After  varnishing,  the  shells  are  ready  for  the  final 

TRANSFORMATION    FOR   OPERATION    524— 
VARNISH   OUTSIDE 

Do  Vilbiss  hand  spray — Revolving  table  at  floor  levels.  Shellac 
varnish  mixed  with  blue  or  lampblack.  Production — One  machine 
easily  takes  care  of  output. 

Government  inspection,  which  is  done  in  a  separate  room 
knovra  as  the  bond  room.  This  inspection  includes  ex- 

amination of  the  interior  by  an  electric  lamp  to  see 
that  it  has  been  thoroughly  covered  with  varnish  and 
that  too  much  varnish  has  not  been  applied,  check  weigh- 

ing, gaging  all  operations  on  the  outside  and  a  hammer 

FIG.    35. A    SMALL,    PERCENTAGE    OF    SHELi.    FORCINGS 
IN  STOCK 
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test  of  both  the  base  plug  and 
the  copper  band  to  detect  any 
looseness. 

Several  girls  are  engaged 
on  this  inspection,  and  when 
at  work  they  stand  in  long 
pits  so  that  as  the  shells  are 
rolled  along  the  floor  they  are 
at  convenient  height  for  in- 

spection. After  passing  in- 
spection a  cast-iron  plug  with 

an  eye  in  it  is  screwed  into  the 
nose.  This  acts  as  a  stopper 
to  keep  out  dirt  and  the  eye 
can  be  used  for  hoisting. 

The  final  operation  is  var- 
nishing the  shell  on  the  out- 

side and  stenciling  it  for  size  and  class.  In  var- 
nishing, the  shell  is  stood  on  end  on  a  revolv- 

ing table  at  the  floor  level,  power  being  furnished  by  a 
motor  below  the  floor.  Lampblack  or  a  blue  pigment 
mixed  with  shellac  is  sprayed  on  the  revolving  shell  by 
an  air-operated  spray  moved  by  hand.  Behind  the  re- 

volving table  is  a  large  cone  to  catch  any  varnish  that 
may  miss  the  shell  or  be  splashed  from  it.     The  cone 

FIG.   37.     ONE  OF  MANY  PILES   OF  COPPER  BANDS 

is  connected  to  an  exhaust  system  which  carries  off  the 
varnish  fumes.  The  varnish  dries  almost  immediately 
and  the  shell  is  then  stenciled  in  yellow  with  its  dis- 

tinguishing marks. 
This  final  operation  has  brought  the  shells  close  to  a 

door  outside  of  which  a  freight  car  stands  ready  to 
receive  them.  Its  floor  and  that  of  the  bond  room  (Fig. 
33)  are  on  the  same  level  so  that  loading  is  a  compara- 

tively easy  matter. 
Two  salvaging  operations  are  allowed  on  shells  that 

fail  of  inspection.  First,  if  a  copper  band  is  loose  or 
any  work  upon  it  has  been  improperly  done  the  shell 
may  be  rebanded,  in  which  case  all  operations  that  are 
done  after  the  original  banding  must  necessarily  be  re- 

peated; second,  if  the  nose  of  a  shell  is  bored  or  tapped 
too  large  or  if  the  hole  in  the  nose  should  be  in  bad 
condition  either  before  or  after  tapping  it  may  be 
rebored  and  a  bushing  screwed  in  as  in  Fig.  34.  In 
this  case  all  operations  on  finishing  the  nose  must  be 
repeated  and  the  end  of  the  bushing  finished  to  the 
proper  profile. 

FIG.  36.     BASE-PLUG  FORCINGS 

To  show  the  abundance  of  material  kept  ahead,  three 
views  in  the  yard  are  appended.  Fig.  35  shows  a  small 
percentage  of  the  shell  forgings  on  hand ;  Fig.  36  shows 
some  piles  of  base-plug  forgings,  and  Fig.  37  shows  one 
of  the  many  piles  of  copper  bands  in  the  rough. 

Col.  William  P.  Barba,  who  was  appointed  Major 
in  August,  1917,  and  who  has  been  on  duty  in  the 
office  of  the  Chief  of  Ordnance,  has  been  discharged. 
Before  entering  the  service.  Colonel  Barba  had  been 
with  the  Midvale  Steel  Co.  for  37  years.  His  per- 

manent   address    is    3107    Coulter    St.,    Germantown, 
Philadelphia,  Penn. 

*  *    * 

Lieut.-Col.  Charles  E.  Warren  of  the  Liberty  National 
Bank,  60  East  42nd  St.,  New  York,  who  was  transferred 
from  the  Q.  M.  C.  as  Major,  in  May,  1917,  has  returned 
to  civil  life.  He  is  a  graduate  of  the  University  of 
California. 

*  *     * 

Lieut.-Col.  Eugene  T.  Savage,  who  was  appointed 
Major  in  January,  1918,  was  discharged  on  his  return 
from  France  recently.  While  with  the  A.  E.  F.  he 
acted  as  Division  Ordnance  Officer.  He  attended  Yale 
University  and  before  entering  the  service  was  with 
T.  R.  Savage  Co.,  Bangor,  Me.,  where  he  lives.  Colonel 
Savage  will  resume  his  former  business. 

*  *     * 

Lieut.-Col.  L.  H.  Van  Dusen,  who  was  appointed 
Captain  in  June,  1917,  has  been  discharged.  He  has 
been  in  charge  of  the  Civilian  Personnel  Section.  He 
is  a  graduate  of  Princeton  University  and  University 
of  Pennsylvania  Law  School.  Previous  to  entering  the 

service  Colonel  Van  Dusen  was  a  lawyer- with  the  civil 
service  commission,  Philadelphia,  Penn.  His  permanent 
address  is  1012  Stephen  Girard  Bldg.,  Philadelphia. 

»    »    » 

Maj.  George  E.  Carpenter,  of  Montpeller,  Vt.,  has 
returned  to  civil  life.  Major  Carpenter  came  into  the 
Ordnance  Department  from  the  National  Guard  in 
November,  1917,  and  has  served  as  Divisional  Ordnance 
Officer  with  the  81st  Division,  A.  E.  F.  He  was  for- 

merly treasurer  of  Norwich  University. 
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Where  Do  You  Live? 
This  map  shows  the  zones  created  by  the  Postal  Zone  Law  and 

the  postage  to  be  paid  on  your  copy  of  the  American  Machinist. 

j        ZONE  viir 

RoiteunderOldLc^w*I.I9 

InttieYecirI9l9    *5.60 

In  the  Yec^r  1921  *I0.01 

f   ZONE  VII 
'  *1.19 

*5. 11 
*9.03 

1  ZONE  VI *1.19 
*4.13 
*7.07 &-ZONE  V' 

*  1.19 
*3.64 
*6.09 

>ZONE!V    20Npm 

^^Vl9.  fl.19/^1.19 

#3^5>|2.n(^(^ *5.11    »3J5M2.17 

ZONES lan 

1918^ 

NOTE — For  the  year  1918  we  paid  the  penalty  postage.  For  the  year  1919  we  are  billing  our  subscribers  who  live  west  of  the 
Mississippi  $1  extra  to  cover  a  part  of  the  Zone  Postage.  There  will  be  another  increase  in  1920  and  still  another  in  1921,  (See 
Map.)  If  the  Zone  Law  is  not  repealed,  we  shall  be  compelled  to  readjust  our  subscription  price  so  that  the  Subscriber  will  pay 
according  to  the  Zone  in  which  he  lives. 

Prior  to  this  Zone  Law  all  citizens  had  equal  rights. 

Why  should  not  these  rights  be  restored  ? 

Ask  your  Congressman! 
TntiiiniiiiiiiLiiiiujiniinimnnnnr 
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IDEAS PRACTICAL  MENJ 

Renewable  Plug  Gages 
By  I.  B.  Rich 

In  order  to  decrease  the  cost  of  upkeep  of  plug 
gages,  particularly  those  of  such  diameters  as  IJ  in. 
and  over,  the  H.  H.  Franklin  Co.,  Syracuse,  N.  Y.,  is 
making  plug  gages  with  removable  heads  as  shown  in 
the  illustration.     As  the  front  end  of  the  gage  always 

KtJVBRSIBLB   PLUG   GAGES 

wears  first,  it  is  an  easy  matter  to  reverse  the  gaging 
heads,  these  being  designed  especially  for  this  purpose. 

Each  side  of  the  gaging  head  is  countersunk  to  fit 
the  end  of  the  handle,  and  the  head  of  the  screw 
which  holds  the  handle  in  place  is  made  of  the  same 
size  so  that  they  are  easily  reversible.  Then  when 
the  front  or  entering  end  of  the  gage  wears  a  trifle 
small,  the  head  is  simply  reversed  and  the  gage  made 
usable  for  another  period. 

A  Machine  for  Slotting  Recoil  Cylinders 
By  Charles  Runzi 

The  accompanying  cut  shows  a  machine  for  cutting 
the  peculiar-shaped  slot  in  the  recoil-cylinder  sleeve 
shown  in  the  upper  left-hand  corner.  This  port  opening 
was  held  to  a  very  close  margin  and  as  each  sleeve  was 
completed,  the  inspector  would  try  his  gage  which  had 
to  fit  the  aperture.  Two  tools  were  used  on  this  job; 
one,  j\  in.  round  by  li  in.  long,  and  the  other,  a  flat 
tool  I  X  1  by  1:1  in.  long.  The  round  tool  was  used 
to  cut  the  curved  part  of  the  port  and  the  flat  one  to 
cut  the  straight  part. 

The  following  is  the  method  of  operation :  The  tube 
or  sleeve  is  put  in  a  jig  so  as  to  drill  an  oil  hole  a 
certain   distance   from   the   end   as  shown   in    the  cut, 

the  same  jig  being  used  to  drill  another  hole  in  the 
sleeve  from  which  the  tool  commenced  its  cut.  To 
place  a  sleeve  on  the  arbor,  the  collar  must  be  removed. 
When  the  sleeve  is  in  place  with  the  oil  hole  over  the 
headless  screw  in  the  arbor,  this  screw  is  partly  backed 
out.  As  this  screw  is  somewhat  larger  than  the  oil 
hole  and  has  a  slight  taper,  it  will  lock  the  sleeve  in 
position.  The  collar  is  then  replaced  and  clamped  in 
position  by  the  capscrew  as  shown,  and  the  carriage 
is  moved  to  the  left. 

The  cut  is  started  at  the  hole  which  was  put  there 
for  that  purpose.     The  weight  fastened  to  the  arbor 

RECOIL-CTLINDER  SLEEVE  AND  MACHINE  FOR 
SLOTTING  IT 

will  cause  the  latter  to  follow  the  curve  of  the  cam 
which  determines  the  outline  of  the  curved  side  of  the 
slot.  When  the  weight  reaches  its  highest  position,  it 
is  locked  by  tightening  the  capscrew.  The  round  tool 
is  replaced  by  the  flat  one  and  the  straight  part  of  the 
port  is  cut  on  the  return  movement  of  the  table.  The 
head  which  carries  the  ram  may  be  thrown  over  at  an 
angle  to  undercut  the  face  of  the  port  at  the  points 
indicated.  As  soon  as  a  few  of  the  sleeves  were  done, 
the  machine  was  marked  as  shown  in  the  drawing  and 
the  operator  could  then  go  ahead  and  turn  out  the  parts 
almost  as  fast  as  he  could  turn  the  handle. 

Pneumatic  Jack  for  Locomotive  Work 
By  J.  Long 

The  pneumatic  jack  shown  in  detail  in  the  drawing 
has  been  found  to  render  valuable  service  in  locomotive 
repairs.  Its  principal  use  is  for  putting  in  place  the  heavy 
pedestal  caps  which,  owing  to  their  weight  and  the 
difficulty  of  getting  them  into  the  position  they  occupy, 
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ordinarily  require  the  services  of  two  or  three  men  to  grinding  machinery,  having  been  in  service  even  before 

place  them.  These  jacks  are  used  in  the  pit,  and  to  place  the  universal  grinding  machine  became  a  commercial 

a  pedestal  cap  it  is  only  necessary  to  put  the  cap  on  the  factor.     No  one  seems  to  know  how  old  it  is  nor  by 

top-  shoe  of  the  jack,  turn  on  the  air  and  guide  the  whom  it  was  built,  but  in  the  shop  where  it  has  its 

cap  to  place.     The  cylinders  are  made  of  4-in.  extra-  present  domicile  it  is  known  to  have  been  in  use  35 

„,  ,  Drill ani^ Tap  y^   V«S^  ■■•■iyA 

1^- 

DETAILS  OF  PNEUMATIC  JACK 

heavy  wrought-iron  pipe  bored,  and  the  piston  is  of  axle 
steel  and  is  fitted  with  a  leather  cup  washer.  The  details 
are  very  clearly  shown  in  the  drawing. 

A  Patriarch  Among  Grinding  Machines 
By  John  Drew 

The  grinding  attachment  shown  in  the  cut  is  not 
primarily  a  thing  of  beauty,  and  it  may  not  remain  a 
joy  forever,  but-  its  claim  to  distinction  is  its  long 
and  useful  existence.     It  is  indeed  the  grandfather  of 

years  ago,  and  was  to  all  appearances  as  old  then  as  it 
is  now. 

It  is  not  now  in  service  but  is  posed  for  its  portrait 
upon  a  comparatively  youthful  and  vigorous  lathe  of  the 
vintage  of  about  1880.  The  attachment  bolts  onto  the 
wings  of  the  lathe  carriage,  is  provided  with  its  own 
crossfeed  and  vertical  adjustment,  and  the  wheel 
bracket  may  be  set  in  any  desired  position  on  the  rise 
and  fall  plate.  There  is  no  provision,  however,  for 
grinding  tapers  except  by  the  more  or  less  good  old 
method  of  shoving  over  the  tailstock. 
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AN  ANTIQUE  GRINDING  ATTACHMENT 

The  wheel  arbor  ran  on  conical  points  in  -wooden 
bearings  contained  in  iron  poppets  that  were  adjustable 
endwise  in  their  brackets.  The  wheel  shown  on  the 

spindle  is  a  present-day  product,  but  otherwise  the 
device  presents  exactly  the  same  appearance  as  50  years 
ago.  Should  occasion  arise,  it  could  be  put  into  service 

again  upon  short  notice  and'  within  its  limits  would  no 
doubt  set  a  good  pace  for  even  the  most  modern  of 
grinding  machines. 

Shaping  Machine  Rigged  to  Cut 
Special  Cams 

By  a.  Des  Angelis 

The  illustration  shows  how  a  shaping  machine  was 
arranged  to  cut  a  quantity  of  two-,  three-  and  four- 
step  face  cams.  The  rotary  fixture  was  made  to  fasten 
on  the  knee  of  the  machine  and  the  feed  is  through  the 
medium  of  bevel  and  spur  gearing  by  the  regular  pawl 
and  ratchet  feed  movement,  which  has  been  transferred 

from  its  normal  position  on  the  crossfeed  screw  to  the 
feed  shaft  of  the  fixture.  A  new  and  longer  connect- 

ing-rod was  required. 
The  knob  A  operates  a  clutch,  which  disengages  the 

power  feed  and  allows  the  rotary  table  to  be  turned 
quickly  by  hand  to  any  desired  position.  The  starting 
positions  for  the  various  cams  are  indicated  by  lines 

upon  the  rotary  table,  and  a  stationary  finger  which  en- 
ables the  operator  to  accomplish  the  indexing  quickly  and 

accurately. 

A  pawl  and  ratchet  feed  is  also  supplied  to  the  verti- 
cal slide  in  the  head  of  the  machine  and  is  operated  by 

a  rod  which  slides  freely  through  a  ring  in  the  sta- 
tionary stud  B,  the  movement  of  the  rod  being  stopped 

at  the  required  point  at  either  end  of  the  stroke  by 
collars  fastened  to  the  rod  by  setscrews. 

The  forgings  come  to  this  operation  bored  and  faced 
so  that  only  the  rise  and  the  lower  dwell  are  left  to 

be  machined.  The  "operatress"  clamps  a  forging  in 
place,  turns  the  table  to  the  line  which  indicates  the 
starting  point  of  that  particular  cam,  drops  in  the 
clutch,  starts  the  vertical  feed  by  engaging  the  pawl  and 
goes  to  the  next  machine. 
When  the  bottom  of  the  rise  is  reached  the  down- 

feed  is  disengaged  and  the  lower  dwell  is  finished  by 
the  rotative  movement  alone.  As  the  tool  reaches  the 
vertical  face  of  the  next  step  it  is  necessary  to  stop 
the  machine,  raise  the  tool  and  reset  the  table  for  the 
next  cut. 

An  Easily  Made  Sine  Bar 
By  J.  B.  Gray 

The  article  by  John  Teckeer  on  page  260  of  the 
American  Machinist  deals  with  a  subject  and  a  tool 
upon  which,  it  seems  to  me,  much  more  might  well  be 

said.  In  studying  Mr.  Teckeer's  sketch  and  text,  how- 
ever, it  seems  to  me  that  in  making  such  a  sine  bar 

one  would  experience  considerable  difficulty  in  attaining 
the  high  degree  of  accuracy  required  in  a  tool  of  this 
sort. 

The  sketch  shows  how  I  made  my  sine  bar.  It  is 
very  accurate,  the  center  line  of  the  buttons  beinjf 
parallel  with  the  working  surface  A  within  0.0001  in. 
Moreover,  the  bar  is  easily  made  during  working  hours, 

.-''1 

NOVEL   CAM-CUTTING    UIG 

SIMPLE  SINE  BAR 

as  most  of  the  work  can  be  carried  along  simultaneously 

with  the  company  work.     I  would  suggest  that  no  at- 
tempt be  made  to  make  the  buttons,  for  it  will  probably 

be  more  convenient  and  satisfactory  to  buy  them. 
The  bar  is  made  of  machinery  steel  and  should  be 
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roughed  out  approximately  to  size  and  shape  before 

pack-hardening.  The  tap  holes  can  be  drilled  in  a 
minute  or  two  and  tapped  during  lunch  hour,  and  at 

the  same  time  the  clearance  groove  for  the  grinding 

wheel  can  be  cut  with  a  hacksaw.  The  surface  B  for 

aligning  the  buttons  and  the  working  surface  A  must 

be  ground  at  one  setting.  For  this  purpose  a  saucer 

wheel  is  used,  reversing  its  position  for  each  surface. 

For  this  operation  the  sine  bar  should  be  clamped  on  a 

low  paralled  block.  In  the  bar  described,  both  buttons 
are  free  to  move.  They  are  set  for  distance  with  a 

pair  of  either  outside  or  inside  micrometers  and  kept 

against  the  aligning  surface  when  tightening. 

Flaring  Diameter  of  Three-Surface 
Tangent  Plug 

By  Cleveland  C.  Soper 

In  connection  with  the  design  of  a  flush-pin  gage  for 
a  gun  part  the  problem  of  obtaining  the  diameter  of  a 

plug  tangent  to  three  surfaces  arose.     A  solution  for 

FIG.  I 

FIGS.    1    AND    2. 

riG  2 

SMALL,  FLUSH-PIN   GAGE 

Fig.    1- -Gage   with    three   surfaces    tangent   to    plug. Double-seale    diagram 
Fig.    2- 

a  general  case  is  submitted  with  the  hope  that  it  may 
be  of  assistance  in  similar  cases. 

Fig.  1  is  a  sketch  of  the  plug  and  gage  for  testing 
the  relation  and  angularity  of  the  small  pin  with  regard 

^A-S  .    B 

riG  3 

FIGS.    3    AND   4. 

Fie.4 

LARGE   FLUSH-PIN   GAGE 

Fig.   1 — Gage  with   two  surfaces   tangent  and  size  block. 
Fig.    2 — Double-scale   diagram 

to  the  perpendicular  surfaces  of  the  frame.  It  is  de- 
sired to  find  the  diameter  of  a  plug  which  will  properly 

locate  the  flush  pin  to  permit  grinding  the  flush  end. 
The  angle  6  is  given  and  also  the  intercept  A.  This 
solution  applies  only  when  the  surfaces  are  long  enough 
to  be  tangent  to  the  plug.  Another  solution  is  given 
for  the  case  where  they  are  not. 

In  the  diagram,  Fig.  2, 

sm  0 
D  =    R  —  A 

to 

ff  =  F  sin  6  =  A  —  (ff  sin  6)  4-  (A  sin  0) 
K  =  R  —  E  =  R  coa^ 

i?  cos  6  =  R  —  A-\-Rsinf)  —  A  sin  6 

.   ̂   ̂     A  (I  +  sin  6) 
1  -I-  sin  9  —  cos  9 

The  required  diameter  of  the  plug  is  of  course  equal 

2/2  = 
2  A  (1  -I-  sjq  g) 

1  -l-  sin  e  —  cos  e 

Fig.  3  illustrates  the  case  where  the  plug  is  not 
tangent  to  all  three  surfaces  and  a  size  block  has  to  be 
inserted.  The  smaller  circle  represents  a  standard  plug 
of  convenient  size  which  is  tangent  to  two  of  the  sur- 

faces and  to  the  size  block  T. 
In  the  diagram.  Fig.  4, 

D  =  Diameter  of  the  standard  plug 

T  —  A  1  ̂r  ̂'"  (^Q  ~ ")  1 

"*  "*"  2  Ll  +  cos  (90  -  9)J 

-^+f[r -I-  cos  (90 

cos  #   ^1 

-t-  sin  9 

A  Spanner  With  Renewable  Pins 
By  R.  G.  Kenyon 

Our  assembly  department  was  putting  together  parts 

requiring  the  peculiar-shaped  little  nuts  showTi  in  the 
sketch  to  the  number  of  5000  or  more  per  day.     The 

D  = sin  e 
-(R-A) 

IMPROVED  SPANNER  SCREW  DRIVER 

screwdrivers  or  spanners  in  use  were  first  made  solid 
and  every  time  one  of  the  projections  broke  off  there 
was  a  job  for  a  toolmaker  to  repair  it.  We  soon  devised 
the  tool  shovra  in  the  sketch  in  which  the  projections 
are  of  drill  rod  which  is  cut  in  suitable  lengths  and 
tempered  all  over.  Now  whon  a  point  breaks  off,  we 
loosen  the  binding  screw,  push  out  the  drill  rod  and 
grind  the  broken  end  smooth. 
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AUTOMOTIVE    CONSTRUCTION 
SJ 

Modern  Methods  of  Making  Motor  Cylinders 
IN  STUDYING  the  m

ethods 
used  by  the  Locomobile 
Co.,  Bridgeport,  Conn.,  in 

the  production  of  the  Riker 
truck,  it  must  be  borne  in 
mind  that,  as  with  the  build- 

ing of  the  Locomobile  pas- 
senger automobile,  it  is  not 

a  case  of  quantity  production 
but  of  a  somewhat  limited 

output.    In  spite,  however,  of 

this   being  almost  a  custom-       

built  product   in   most   cases,     ̂ ^— 
^^^^— — — — — 

the  question  of  cost  has  been  carefully  considered  and 

both  machines  and  fixtures  are  employed  to  insure  dupli- 
cate production  and  to  bring  the  cost  within  a  reasonable 

figure. 

BY  FRED  H.  COLVIN 
Principal  Associate  Editor,   Anic7-ica7i  Machinist 

It  often  happens  that  shops  with  a  com- 
paratively small  output  devise  and  use 

methods  which  would  do  credit  to  a  much 

larger  plant.  The  question  of  production 
costs  is  not  always  as  carefully  considered 
with  relation  to  the  output  as  in  this  case. 
The  cylinder  department  of  the  Locomobile 
Co.  has  reduced  handling  to  a  minimum. 

tion,  the  operation  sheet  for 
the  cylinders  is  given,  as  well 
as  the  production  per  hour. 
Remembering  that  the  cyl- 

inders are  cast  in  pairs,  it  can 
easily  be  remembered  that  the 
number  of  castings  handled 

per  hour  is  one-half  that  of 
the  cylinder  production  shown 
in  the  operation  sheet.  The 
cylinder  job  is  concentrated  in 
one  small  building  to  reduce ^■"■""■"■^■^"^  handling.  The  first  operation 

is  performed  on  a  No.  6  Becker  vertical  milling  machine 
as  shown  in  Fig.  1.  The  cylinder  casting  rests  in  a 
special  fixture  having  four  jaws,  A,  B,  C  and  D,  and  two 
stop  screws,  one  of  which  is  shown  at  E.    The  jaws  are 

In  order  to  show  what  is  accomplished  in  this  direc-     controlled  by  right-  and  left-hand  screws  operated  by  a 

FK;.    1.      MII.LIN'C.    THl-:    CYI.IXDint    B.VSK 
FIG.   2.      DUILl^ING  HOLICS  IN  THK  B.VSIO  FLAXOE 
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FIG.  3.     DETTAILS  OF  THE  DRILLING?  FIXTURE 

socket  wrench  at  either  end.  This  is  really  a  chuck 
which  centers  and  holds  the  cylinder  block  while  being 
milled.  As  the  future  operations  are  positioned  from 
this  face,  it  is  important  that  it  be  properly  located  and 
held  during  this  operation. 

Next  comes  the  drilling  of  the  bolt  holes  in  the  base 

flange,  as  shown  in  Fig.  2.  This  utilizes  a  similar  fix- 
ture, although  its  construction  is  somewhat  different  and 

the  lower  pair  of  jaws  is  omitted.  The  cylinder  base 
is  first  forced  up  against  the  under  side  of  the  top  of 
the  fixture  by  means  of  a  wheel  at  A.  The  casting  is 
then  centered  and  held  by  the  jaws  B  and  C  operated  by 
the  handwheels  D  and  E,  and  locked  in  position  by  the 
setscrews  F  and  G.  Fig.  3  shows  details  of  the  upper 
plate  and  side  clamping  fixtures.  The  operation  of  the 
lower  holding  clamp  is  made  clear  when  it  is  seen  that 
the  wheel  A  operates  a  screw  which  lifts  the  plate  B 
by  means  of  the  lever  C,  the  latter  being  pivoted  at  D. 
This  holds  the  cylinder  firmly  in  place  during  the  drill- 

ing cperr.tion. 

The  cylinders  are  rough-bo^ed  on  the  Moline  "Hole- 
Hog"  shown  in  Fig.  4.  Here  again  the  casting  is  po- 

sitioned by  the  face  of  the  bottom  flange,  but  in  this  and 
all  future  operations,  the  bolt  holes  fit  over  suitable 
dowels  which  position  the  cylinder  with  regard  to  the 
bore.  The  cylinders  are  raised  against  the  upper  plate 
by  means  of  the  handwheels  A  and  B,  these  operating 
lifting  pads,  one  of  which  is  shown  in  C.  Details  of 
this  fixture  are  shown  in  Fig.  5,  which  shows  how 
these  pads  are  elevated  by  means  of  a  wormwheel  operat- 

ing as  a  nut.  This  is  a  very  simple  but  efficient  fixture 
for  this  purpose. 

Details  of  the  boring  head  are  shown  in  Fig.  6. 
This  has  six  blades  which  are  adjustable  on  the  8-deg. 
angle  shown.  This  boring  head  consists  primarily  of  the 
central  bar  A  which  carries  the  boring  head  B,  the  lat- 

ter being  prevented  from  turning  by  means  of  the  key 
shown  The  body  B  is  held  in  place  by  the  circular 
nut  C,  which  is  operated  by  a  double-pin  wrench.     The 

fv-
 

Jjjf 

-'MT'&i 

^      1      f'-.. m 

1  ju FIG.  5.      DETAILS  OF  THE  BORIXG  FIXTURE 

cutters  D,  which  are  also  shown  in  detail,  fit  in  suitable 
slots  in  the  body  B,  and  are  adjusted  for  diameter  by 

being  moved  up  or  down  the  incline.  The  front  adjust- 
ing nut  E  and  the  rear  nut  F  are  both  beveled  so  as  to 

hold  the  cutters  firmly  in  position.  The  end  view  shows 
the  rake  on  the  tooth  of  the  cutting  edge.     Adjusting 

No.  1. 
No.  2. 
No.  3. 
No.  4. No.  .  f. 

No.  «.■ 

No.  7. No.  8. 

FIG.  4.     ROUGH-BORING  THE  CYLINDERS 

No.  9. 
No.  10. 
No.  11. 
No.  12. 
No.  13. No.  14. 

No.  15. 
No.  16. 

No.  17. No.  18. 
No.  19. 
No.  20. 
No.  21. 
No.  22. 
No.  23. 
No.  24. 

OPERATION   SHEET 

Snag  and  clean,   8  per  hour. 
Sandblast,  14  per  hour. 
Mill   base.    8   per  hour. 
Drill  6  holes  In  base  flange,  36  per  hour. 
Drill    rough   cover    stud    holes,    40    per    hour. 
Bore  cylinders.   12   per  hour. 
Counterbore  top  of  stud-hole  bosses,   36  per  hour. 
Mill    top    and    side   connections    and    spot    cj'Under,    10 
per  hour. Ream  for   grinding,    10   per   hour. 
Recess   top   end    of   bore.    38    per   hour. 
Drill   holes  for  connections   on   12-spindle   drill,    24   per hour. 

Ream  and  tap  valve  cap  holes,   6   per  hour. 
DriU  and  ream  valve-stem  guide  holes.  14  per  hour. 
Counterbore  valve-stem  guide  holes,  chamfer  bore,  arm 
and  tap  pipe  plug  holes,    12   per  hour. 
Countersink  and  face   counterbore  valve   seats.    10   per 

Tap   connection  holes   and   valve-spring   cover,    30    B«'" 

Mill  top  of  center  bosses  on  base  flange,   60  per  hour. Grind  cylinder  bore.   2   per  hour. 
Grind  valve  chamber,  18  per  hour. 
Clean  top  end  of  bore.   12  per  hour. 
File  and  chip.   3  per  hour. 
File  finish,  20  per  hour. 
Retap  valve  cap  holes,   20  per  hour. Wash  in  soda  and  oil. 
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eci-q,.Q3 
FIG.    6.      DETAILS   OF   THE   BORING    HEAD 

the  two  nuts  E  and  F  varies  the  diameter  as  may  be 
necessary. 

After  being  bored,  the  cylinder  blocks  are  placed  in  the 
fixture  shown  in  Fig.  7  and  water  pressure  applied  to  the 
jackets.  This  fixture  allows  the  cylinder  to  be  swung 
in  any  desired  position,  there  being  an  index  and  latch 
on  the  end  of  the  trunnion. 

A  Large  Double  Milling  Machine 

The  next  operation  is  the  milling  of  the  tops  and 
sides  of  the  cylinder,  this  being  done  on  a  special  double 
Beaman  &  Smith  milling  machine.  This  has  two  heads 
and  also  has  four  tables.  Fig.  8  shows  the  front  of  the 
machine  with  two  of  the  tables  in  place.  An  extra 
table  is  shown  at  A,  where  it  can  be  loaded  with  the 
cylinder  while  the  machine  is  running.  Each  table  holds 
three  blocks  or  six  cylinders,  which  are  positioned  by 
means  of  the  bolt  holes  already  referred  to  and  held 
firmly  in  position  by  the  simple  but  substantial  clamps 
shown.  These  form  a  part  of  the  holding  fixture  B, 
the  same  thing  being  shown  on  the  table  which  is  in 
position  on  the  milling  machine. 

As  soon  as  the  cuts  have  been  taken,  the  table  with 
the  finished  cylinders  is  lifted  off  by  means  of  the 
sling  shown,  and  brought  back  to  the  position  of  the 
empty  table  by  means  of  an  overhead  trolley  on  which 
the  air  hoist  used  for  lifting  is  fastened. 

Fig.  9  shows  the  gage  used  for  setting  the  milling 

cutters  in  the  proper  position 
for  work  on  the  cylinder. 

This  needs  practically  no  de- 
scription, it  being  fastened 

in  position  on  the  face  of 
the  milling  fixture  and  the 
cutters  adjusted  to  it.  This 
same  gage  is  also  used  for 
setting  the  milling  cutters  on 
the  second  head,  which  is 
shown  in  Fig.  10.  This  is  a 
close  view  between  the  heads 

FIG.   9.     GAGE  FOR   SETTING  MILLING  CUTTERS 

of  the  machine,  showing  the  large  cutter  on  the  top 
which  finishes  the  upper  surface  and  the  two  small 
cutters  which   mill  the  cylinder  sides   for  the   covers 

w^^ 
"f^]^ 

^iHKfir. L     i 
^,.   ,.„.- 

PIG.  7.     TESTING  WATER  JACKETS PIG.  8.     MILLING  THE  TOP  AND  SIDES  OP  THE  CYLINDER 
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10.. 
VIEW   OF  THE    SECOND   ML.LLING     HE.\U 

inclosing  the  valve  guides  and  push  rods.  This 
illustration  also  shows  the  type  of  clamp  used  in  hold- 

ing the  cylinder.  _ 
The  cylinders  are  reamed  in  the  fixture  show^n  in  Fig. 

11,  this  being  a  Foote-Burt  machine.  Here  again  the 
cylinders  are  located  by  dowels  in  the  base,  held  up 
against  the  upper  surface  by  a  pad  operated  by  the  hand- 
wheel  shown  and  clamped  in  position  sideways  by  means 
of  the  cross-bar  and  screw  shown.  This  leaves  the 
bore  ready  for  the  final  finish  on  the  Heald  grinding 
machine. 

The  Recessing  Tool 

After  reaming,  the  cylinder  bore  is  recessed  by  the 
bar  shown  in  Fig.  12.    This  consists  of  the  body  A  carry- 

FIG.    11.      KEAMING  THE   CYLINDERS 

ing  the  plunger  B,  which  has  about  an  inch  movement 
inside  the  bar.  The  latter  carries  the  recessing  cutter  C, 
which  is  moved  outward  by  means  of  the  angular  slot  D 
in  the  end  of  the  bar  B.  Collars  EE  are  guides  in  the 
cylinder  bore.  The  collar  F  rests  against  the  flange  end 
of  the  cylinder,  the  ball-thrust  bearing  G,  held  in  posi- 

tion by  locknuts  H,  determining  the  depth  to  which  the 
bar  can  enter  the  cylinder.  The  collar  I  carries  a  pin 
through  the  upper  end  of  the  bar  B,  preventing  it  from 
turning  but  at  the  same  time  allowing  end  movement. 
With  the  bar  in  the  cylinder,  an  end  movement  of  the 
plunger  B  throws  the  recessing  cutter  C  out  into  the 
cylinder  bore  and  makes  the  necessary  recess.  The 
clamp  J  fits  the  outside  of  the  spindle  and  aids  the  taper 
shank  in  driving. 

FIG.  13.     REAMING  THl']  VALVE-STEM  GUIDES FIG.  14.     INSPECTING  FINISHED  CYLINDERS 



June  5,   1919 Let's  Go — Buy  Equipment  Now 1103 

FIG.    12.      TOOL.  KOK  RECESSING  CYLINUEKS 

Next  comes  the  reaming  of  the  valve-stem  guide, 
using  the  box  jig  shown  in  Fig.  13,  this  being  also 
located  from  the  bottom  of  the  cylinder  flange.  It  will 
also  be  noted  that  an  angle  plate  is  clamped  to  the  table 
of  the  drilling  machine  to  assist  in  locating  the  casting 
in  proper  position  between  the  four  spindles. 

Fig.  14  shows  the  final  inspection  of  the  cylinder  to 
determine  if  the  bore  is  at  right  angles  with  the  flange. 
The  inspection  jig  shown  fits  inside  the  bore,  and  the 

FIG.    1.5.      FINAT>    PI.STON    INSPECTION 

swinging  arm,  which  is  provided  with  a  micrometer 
head,  easily  indicates  the  relations  between  the  bore  and 

the  face  of  the  flange.  Fig.  15  is  a  comer  of  the  inspec- 

tion room  where  the  pistons  are  gaged  before  being  sen' 
to  stock  to  be  issued  to  the  as.sembling  department. 

Convention  of  Employment  Managers 
IF  ANYONE  had  previously  doubted  the  growth  of  the 

vocation  of  Employment  Manager,  the  attendance  at  the 
third  annual  Convention  of  the  National  Employment 

Managers'  Association  at  Cleveland,  Ohio,  May  21  to  23, 
should  disRel  all  question  on  the  subject.  An  attendance 
of  approximately  1500  men  and  women,  nearly  all  of  whom 
were  members,  representing  many  cities  and  a  great  variety 
of  industries,  compels  the  realization  that  the  problem  of 
securing  and  keeping  an  adequate  working  force  is  of  much 
greater  magnitude  than  we  had  hitherto  realized.  It  i.s 
a  problem  which  affects  all  industry  in  much  the  same  way, 
even  though  the  method  of  treatment  may  vary  in  some 
of  its  details.  The  establishing  of  a  human,  personal  re- 

lationship; of  building  up  confidence  and  cooperation  in 
all  things  pertaining  to  the  work  and  the  worker  has 
become  necessary  in  all  varieties  of  industry. 

According  to  Dudley  Kennedy,  who  is  well  known  from 
his  work  of  employment  direction  at  the  Hog  Island  ship- 

yard, the  first  organized  work  along  this  line  was  probably 
done  by  B.  F.  Goodrich  about  20  years  ago,  but  it  is  only 
very  recently  that  we  have  realized  the  need  of  restoring, 
so  far  as  present  conditions  will  permit,  the  personal  re- 

lations between  employee  and  employer  that  existed  in 
the  days  of  the  small  shop.  We  must  realize  that  the 
workers  are  intelligent,  if  not  always  educated;  that  they 
cannot  be  fooled  by  pretended  interest,  or  form  or  mum- 

mery of  any  kind;  that  back  of  all  demands,  even  those 
which  may  be  unreasonable  or  foolish,  is  the  desire  for 
self  expression  in  matters  which  concern  them;  that  they 
resent  being  known  only  by  a  check  number  instead  of  a 
name. 

We  must  put  interest  and  joy  back  into  the  work;  we 
must  consider  the  well-being  of  the  worker,  which  is  very 
different  from  the  welfare  work  which  has  been  done  in 
the  past.  Mr.  Kennedy  also  pointed  out  that  the  general 
public  had  a  direct  interest  in  the  proper  and  efficient 
conduct  of  every  business  because  they,  as  customers,  paid 
all  wages,  profit-;  and  costs  of  production. 

The  question  of  the  forms  to  be  used  in  conducting  em- 
ployment offices  was  the  occasion  for  considerable  discussion, 

and  general  opinion  deplored  the  tendency  to  increase  the 
number  of  these  forms,  one  case  where  86  were  used  being 
cited  as  a  horrible  example. 

George  D.  Halsey  of  the  Cincinnati  Milling  Machine  Co. 
advocated  one  card  large  enough  for  all  records,  so  that 
all  data  pertaining  to  a  man  might  be  available  at  a 
glance  in  all  cases  where  such  reference  was  necessary. 
This  card  is  letter  size,  8i  x  11  in.,  and  allows  for  a  very 
complete  record  which  covers  all  data  for  the  visiting 
nurse  and  other  service  work  which  may  be  necessary. 

Mr.  Halsey  warned  against  the  danger  of  letting  any 
method  or  system  cause  us  to  forget  the  human  element 
and  pointed  out  the  necessity  of  trying  to  make  every  man 
feel  that  nothing  has  been  left  undone  to  give  him  a  square 
deal;  cf  showing  v/hy  certain  things  cannot  be  done.  He 
has  found  it  helpful  to  check  up  decisions  as  to  judgment 
of  men  to  see  how  correctly  we  have  picked  them.  Inter- 

views should  record  impressions  as  a  help  in  determining 
how  well  the  employment  manager's  judgment  is  borne 
out  in  practice.  Foremen  should  grade  the  men  in  their 
shop  at  least  once  in  every  three  months. 
Rodney  Morrison,  Jr.,  of  the  American  International 

Shipbuilding  Corporation,  emphasized  the  fact  that  we  must 
realize  that  forms  and  methods  were  but  tools  with  which 
to  perform  certain  necessary  functions.  What  really  counts 
is  to  know  how  to  use  them  to  best  advantage.  He  ad- 

vocated close  cooperation  with  the  foremen,  familiarizing 
them  with  the  whole  policy  of  the  organization,  getting 
their  complete  cooperation  in  the  whole  plan  of  securing 
the  best  men  for  the  various  departments.  Nor  must  we 
lose  sight  of  the  fact  that  the  acid  test  of  any  plan  or 
system  or  theory  is,  in  the  long  run,  that  of  economies. 
Does  it  pay?  Not  in  cold  cash  or  dividends  alone  but  in 
net  returns  to  the  stockholders,  the  management,  the 
workers  and  the  community. 

The  employment   men   are   dividing  tt.emselves   into   two 
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groups  on  the  question  of  their  relations  with  the  foremen 

and  other  executives.  One  group  believes  that  the  em- 

ployment office  should  select  and  hire  the  men  and  turn 
them  over  to  the  foremen  much  as  the  purchasing  agent 

buys  the  material  which  they  draw  from  the  stock  room. 
The  others  feel  that,  while  they  can  perhaps  secure  men 

to  better  advantage  than  the  department  foreman,  the  final 

decision  should  rest  with  the  man  whose  department  record 

depends  not  only  on  the  new  employee  as  a  mechanic  but 
also  on  his  adaptability  to  the  particular  environment  and 

his  ability  to  cooperate  with  others  in  the  department.  They 
feel  that  the  case  in  no  way  compares  with  the  purchase 
of  material  and  cannot  be  argued  from  the  same  standpoint. 

If,  as  all  agree,  the  foreman  must  represent  the  firm  to 
the  workers,  he  must  be  treated  with  consideration  and 
not  be  made  to  feel  that  he  is  a  mere  cog  in  the  machine 

and  that  his  judgment  of  men  is  of  no  consequence.  While 
the  autocratic  foreman  is  a  relic  of  the  past  we  must  not 

make  a  puppet  of  the  present  one  and  still  expect  him  to 
correctly  represent  the  firm  to  the  men. 

Earl  Morgan  emphasized  the  need  of  man-consciousness 
on  '■he  part  of  all  and  of  suiting  the  men  to  the  foreman, 
who  should  have  the  final  selection.  Unfortunately  most 

foremen  are  not  specially  trained  or  fitted  for  their  work 

but  just  "happen,"  from  seniority  or  otherwise.  There  is 
necessity  for  the  more  careful  selection  of  foremen  with 
regard  to  their  ability  to  understand  and  get  on  with  men 
as  well  as  to  their  mechanical  ability.  In  fact  some  very 
successful  managers  consider  the  faculty  of  handling  men 
of  more  importance  to  a  foreman  than  is  his  mechanical 
training. 

Mr.  Morgan  advocated  the  following  up  of  men  after 
they  go  into  the  shop  to  see  how  they  progress,  to  check 
up  mistakes  of  judgment  in  selection  and  to  show  the  men 
that  all  interest  in  them  is  not  lost  the  minute  they  have 
passed  into  the  shop.  In  order  to  get  satisfactory  workers 
the  employment  office  must  know  what  qualifications  are 
required.  It  is  not  enough  to  specify  a  $25-a-week  lathe 
hand,  but  the  qualities  needed  and  not  the  price  should 
be  the  guide  if  economical  production  is  to  be  obtained. 

The  Returned  Soldiers 

Major  Church,  who  is  in  charge  of  the  section  of  the 
country  east  of  the  Ohio  line,  told  of  the  work  of  getting 
the  returned  soldier  back  into  industry,  the  work  of  his 
branch  being  to  assist  the  organizations  already  in  exist- 

ence to  do  their  work.  When  we  realize  that  there  are  55 
such  organizations  in  New  York  City  alone,  the  need  for 
coordination  becomes  apparent  and  the  establishment  of  a 
clearing  house  becomes  a  necessity. 

About  80  per  cent,  of  the  returned  soldiers  go  back  to 
their  old  jobs  and  there  are  few  cases  where  they  have 
been  refused  employment.  About  a  third  of  the  remaining 
20  per  cent,  do  not  go  back  to  their  old  locality  but  try  to 
get  work  in  the  East.  Major  Church  urged  that  the  busi- 

ness men  look  upon  the  returned  soldier  as  a  good  invest- 
ment. The  fighting  blood  in  business  is  a  good  thing.  He 

also  urged  that  the  country  get  busy  in  putting  things 
back  where  they  belong.  Repairs  and  additions  have  been 
too  long  neglected.  Let  them  be  made  now  and  provide 
openings  for  all  who  seek  employment,  particularly  the 
returned  soldier. 

The  possibilities  of  the  motion  picture  in  industry  were 
brought  out  by  Leslie  W.  Sprague  of  the  Community  Mo- 

tion Picture  Bureau.  He  showed  how  workers  can  be 
interested  in  their  work,  the  psychological  effect  and  the 
mental  refreshment  of  well  selected  pictures.  Either  at 
noontime  or  in  a  ten-minute  recess,  the  effect  of  a  good 
film  has  proved  to  be  beneficial. 

One  of  the  Ford  industrial  films  was  shown,  that  of 
making  shoes  in  a  modern  factory.  The  titles  given  not 
only  told  the  story  but  also  the  reason  for  high  prices  and 
how  these  could  be  lowered.  When  it  is  considered  that 
we  receive  over  80  per  cent,  of  our  impressions  through 
the  eye,  and  that  the  motion  picture  presents  the  greatest 
opportunity  for  having  the  right  kind  of  impressions  given, 
their  possibilities  become  apparent.  He  believed  there  was 
no  question  as  to  their  being  used  as  an  aid  to  better  un- 

derstanding with  the  workers,  but  that  nothing  could  take 

the  place  of  good  working  and  living  conditions.  Ameri- 
canization, conciliation  and  cooperation  all  find  the  motion 

picture  a  useful  medium. 

Mr.  Handy,  vice  president  of  the  Bray  Studios,  showed 
some  interesting  examples  of  their  work  illustrating  the 
mechanism  and  functioning  of  intricate  machinery.  These 
are  invaluable  in  educational  classes  of  all  kinds  and  played 
no  small  part  in  instructing  raw  recruits  both  in  the  manual 
of  arms  and  in  the  handling  of  the  various  kinds  of  arms and  munitions. 

The  convention  was  strenuous  in  its  schedule  and  some 
subjects  naturally  overlapped.  L.  P.  Alford  spoke  on  the 

"Employer,  Employee,  and  the  Public,"  tracing  the  relations 
from  the  days  of  the  one-man  shop  to  that  of  the  absentee 
owner.  He  pointed  out  the  need  of  considering  the  rela- 

tion of  any  business  to  the  community  as  well  as  to  its 

stockholders.  He  suggested  a  reward  for  an  employee's 
service  to  his  fellows  as  well  as  to  his  employer,  and  quoted 

H.  L.  Gantt  as  saying  that  the  use  of  "task  and  bonus" 
may  give  way  to  straight  day  work  or  piece  work  once 
more.  Mr.  Alford  regretted  that  the  Community  Labor 
Boards  had  not  had  time  to  become  really  active  before  the 
armistice  became  effective  and  suggested  that  some  sort 
of  a  substitute  might  be  found  desirable. 

W.  A.  Grieves,  assistant  secretary  to  Jeffrey  Mfg.  Co., 
whose  work  in  this  line  is  well  known,  gave  the  results  of 
their  experience,  which  goes  to  show  that  the  average  man 
is  both  fair  and  honest;  that  confidence  and  the  square  deal 
are  absolutely  necessary;  that  morale  cannot  be  bought, 
but  must  come  as  the  result  of  right  thinking,  right  action 
and  right  environment.  He  pointed  out  that  we  were  not 
living  in  the  same  world  as  before  the  Kaiser  lifted  the 
lid;  that  the  stage  setting  had  changed.  But  he  also  urged 
against  being  stampeded,  as  the  foundation  was  fairly  solid 
and  the  new  ideas  can  be  assimilated. 

He  pointed  out  that  the  reactionary  and  the  radical  were 
equally  dangerous  but  that  the  average  worker  thinks 
straight  and  can  be  depended  upon.  He  warned  against  at- 

tempting to  develop  any  committee  system  too  rapidly,  as 
only  long  experience  in  economic  justice,  mutual  confidence 
and  fair  play  will  bring  about  real  industrial  democracy. 

Other  papers  included  the  Measurement  of  trade  skill; 
Training  and  placing  disabled  industrial  workers;  Safety 
as  the  employment  executive  should  see  it;  Stabilizing  the 
working  force;  Breaking  in  new  workers;  Profit-sharing; 
Insurance  and  bonus;  Organizing  the  working  force  and 
the  human  relations  department  from  the  standpoint  of  the 
industrial  physician. 

At  the  banquet  which  followed,  Cyrus  McCormick,  Jr., 
Works  Manager  of  the  International  Harvester  Company, 
spoke  of  the  good  results  they  had  obtained  from  employee 

representation,  of  the  benefits  of  labor's  desire  for  a  voice 
in  industry  and  the  recognition  cf  the  right  to  exercise  self- 
determination. 

He  compared  the  older  way  with  Frederick  the  Great  of 
Prussia,  a  benevolent  despot,  who  did  what  he  believed  was 
best  for  the  people  but  did  not  consult  them  or  give  them 
any  voice  in  its  doing.  He  believed  the  men  had  a  moral 
right  to  full  representation  from  each  department  and  that 
an  easy  channel  of  appeal  should  be  provided  whenever 
decisions  seemed  unfair. 

This,  and  all  other  questions,  should  be  settled  on  the 

basis  of,  "is  it  right?"  and  "does  it  pay?"  A  good  system 
brings  to  the  manager's  attention  abuses  or  bad  practices, 
of  which  he  has  no  knowledge  and  enables  him  to  make 
speedy  correction.  No  move  of  this  kind  should  be  taken 
hurriedly.  Have  joint  conferences  before  you  adopt  a  new 
measure  as  well  as  afterward,  and  go  into  it  whole-heart- 

edly. Unless  it  is  sincere  and  truly  democratic  it  will  not 
succeed.  Mr.  McCormick  told  of  one  demand  for  wages 
which  could  not  be  met,  but  instead  of  making  trouble  it 
probably  brought  employer  and  employee  closer  together, 
for  the  men  were  shown  the  books  of  the  company,  shown 
the  costs  which  would  make  a  wage  increase  impossible, 
and  the  demand  was  readily  withdrawn. 

The  whole  tone  of  the  convention  was  both  hopeful  and 

helpful,  and  the  concerns  represented  were  of  such  magni- 
tude as  to  indicate  a  more  widespread  movement  toward 

better  understanding  then  ever  before. 
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Black  &  Decker  Electric  Drill 
The  Black  &  Decker  Manufacturing  Co.,  105-115 

South  Calvert  St.,  Baltimore,  Md.,  has  recently  added 
a  new  size  to  its  line  of  portable  electric  drills.  The 
new  machine  is  shown  in  the  illustration,  and  has  a 

capacity  up  to  /g  in.  in  steel,  and  is  provided  with  a 
No.  1  Morse  taper  socket.  It  is  stated  the  machine 
will  drill  a   iVin.  hole  through  machine  steel  at  the 

BLACK    &   DECKER    A -IN.    ELECTRIC    DRILL, 

rate  of  li  in.  per  min.  without  overloading  the  motor. 
The  housing  is  of  Magnalite,  an  aluminum  alloy.  The 
gears  are  packed  in  grease  in  a  separate  grease-tight 
compartment,  and  the  drill  spindle  runs  in  a  long  bronze 
bushing,  thrust  being  taken  by  a  ball-thrust  bearing. 
The  motor  is  air  cooled  and  will  run  continuously 
without  overheating.  The  Morse  taper  socket  is  in  the 
form  of  a  separable  sleeve  secured  in  the  drill  spindle 
by  means  of  a  large  knurled  nut.  By  unscrewing  this 
nut  the  entire  taper  socket  is  easily  removed  from  the 
spindle.  The  drill  shank  protrudes  slightly  beyond 
the  end  of  the  taper  socket,  in  order  that  the  drill 
may  be  removed.  This  construction  is  used,  for  if  it 
was  necessary  to  leave  room  for  the  drift-pin  slot  the 
machine  would  be  considerably  less  compact,  and  the 
end  of  the  spindle  would  be  some  distance  from  the 
bearing.     The  machine  has  the  customary  pistol  grip 

and  trigger  switch,  which  characterize  Black  &  Decker 
drills.  The  machine  weighs  21  lb.,  has  a  no-load  spsed 
of  600  r.p.m.  and  is  supplied  with  interchangeable  spade 
handle  and  breastplate,  as  well  as  electric  connecting 
cable. 

Landis  Automatic  Die  Head 
The  Landis  Machine  Co.,  Waynesboro,  Penn.,  has 

placed  upon  the  market  a  new  style  of  automatic  screw- 
cutting  die  head  which  is  different  in  design  from 
other  heads  of  this  type  in  that  the  chasers  are  sup- 

ported on  the  face  of  the  head.  This  permits  of  easy 
access  to  the  chasers  when  it  is  necessary  to  remove 
them  for  grinding  or  changing  from  one  diameter  to 
another.  It  is  made  of  steel  to  insure  a  long  life  of 
hard  service.  The  head  is  opened  automatically  by 
retarding  the  forward  motion  of  the  carriage,  and  is 
closed  by  hand.  It  is  locked  by  the  operating  handle 
which  contains  a  latch  having  a  tongue  milled  on  the 
lower  end.  This  tongue  is  milled  off  center,  thereby 
permitting  of  roughing  and  finishing  cuts.  To  adjust 
the  head  for  either  roughing  or  finishing  cuts  merely 
requires  a  half  turn  of  the  latch  to  suitable  graduations. 

The  head  is  graduated  for  all  sizes  of  bolts  and  pipe, 
both  right-  and  left-hand  within  its  range.  It  is 
adjusted  to  size  by  means  of  a  screw  which  engages 
the  head   body.     Since   the   operating,   adjusting   and 

AUTOMATIC  SCREW-CUTTING  DIE  HEAD 
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closing  rings  remain  in  a  fixed  position  when  the  head 

is  closed,  the  rotating  of  the  head  body  within  these 

rings  gives  the  diameters  within  the  range  of  the  head. 

To  set  the  head  for  left-hand  threading,  the  screw 

which  locks  the  latch  pin  is  removed  and  the  latch 

pin  is  rotated  to  the  left-hand  graduation.  The  locking 

'  screw  is  then  replaced  and  the  left-hand  holders  are  put 
in  place. 

This  head  is  applicable  to  practically  all  makes  ol 
screw  machines  and  turret  lathes  which  have  sufficient 

space  to  swing  heads  of  these  diameters.  The  heads 
will  be  furnished  with  standard  shanks,  or  special 
shanks  will  be  furnished  provided  they  will  not  be 
larger  than  the  standard  shanks.  Where  special  shanks 

of  dimensions  greater  than  standard  shanks  are  re- 
quired a  bushing  can  be  used.  This  automatic  die 

head  employs  the  regular  Landis  chasers. 

"Zeus"  Arc-Weldmg  Outfit 
The  "Zeus"  arc-welding  outfit  is  a  product  of  the 

Gibb  Instrument  Co.,  1644  Woodward  Ave.,  Detroit, 
Mich.  In  this  device  the  motor-generator  customarily 
used  has  been  supplanted  by  a  transformer  with  no 
moving  parts.  It  is  stated  that  the  current  consumption 
is  from  20  to  40  per  cent,  less  than  with  the  motor- 
generator  type  of  outfit,  and  that  it  is  particularly 
adaptable  to  overhead  welding,  and  also  to  the  welding 

1 \ 

1^*"^^ 

err 
j^ 

fWjS 

^ 

jMM 

p 

^^^^^^B 

"ZEUS"    ARC-WELDING   OUTFIT 

of  cast  iron.  The  outfit  is  built  on  the  unit  system, 
which  allows  the  installation  of  a  small  machine,  and  if 
the  work  becomes  heavier  a  duplicate  set  may  be  con- 

nected in  parallel.  One  of  the  features  of  the  machine 
is  the  arrangement  for  regulation.  It  is  not  necessary 
to  change  any  connection  for  this  purpose,  as  a  wheel 
connected  with  a  secondary  and  placed  on  the  top 
of  the  case  raises  and  lowers  this  secondary,  and 
provides  the  regulation  of  current  necessary  for  differ- 

ent sizes  of  electrodes.  The  inherent  reactance  of  the 
outfit  automatically  stabilizes  the  arc  for  different  arc 
lengths. 

Manhattan  Universal  Casting  Grinding 
Machine 

The  Manhattan  Machine  and  Tool  Works,  42-50 
Market  Ave.,  N.  W.,  Grand  Rapids,  Mich.,  has  recently 
placed  on  the  market  the  universal  casting  grinding 
machine  shown  in  the  illustration.  It  is  stated  that 
the  machine  is  easy  and  rapid  to  operate  under  the 
varying  conditions  such  as  are  met  in  every-day  use, 

MANHATTAN    UNIVERSAL    CASTING    GRINDING    .M.\CHINE 

Wheel  u.sed.  12  in.:  speed  of  wheel,  1600  r.p.m.  ;  longitudinal 
travel,  12  in.:  swing  of  wheel,  36  in.;  length  of  swing  shaft,  7 
ft.    8    in.  :    shipping  weight,    -570    lb. 

and  that  its  rigidity,  strength  and  flexibility  are  notable 
features.  The  universal  movement  is  obtained  by  a 
universal  coupling  and  sleeve,  which  gives  a  freedom 
of  movement  without  undue  loss  of  power.  The  long 
handle  gives  the  operator  a  good  leverage,  so  that  the 
pressure  applied  to  the  grinding  wheel  can  be  easily 
regulated.  Lubrication  is  taken  care  of  by  wick  oilers 
and  drip  cups.  The  standard  equipment  consists  of 
countershaft,  counterweight,  two  pulleys  for  the  coun- 

terweight cable  and  the  machine  itself. 

"Reeves"  Roll  Grinding  Machine 
A  machine  for  grinding  rolls  without  centers  up  to 

3  in.  in  diameter  and  from  1  to  5  in.  long  has  been 
designed  by  M.  0.  Reeves,  and  placed  on  the  market 
by  the  Gardner  Machine  Co.,  Beloit,  Wis.  The  working 
mechanism  consists  of  a  cutting  or  grinding  wheel, 
■shown  at  the  right,  rotating  in  a  counterclockwise 
direction  at  ordinary  grinding-wheel  speed;  and  a  ring 
wheel,  at  the  left,  of  a  fine,  hard  grain  and  grit,  which 
is  rotated  in  a  clockwise  direction  at  a  speed  of  about 
6  r.p.m.  This  wheel  is  knowm  as  the  feeding  wheel. 
Between  the  two  wheels  is  a  work  rest  which  supports 
the  rolls  while  grinding.  This  combination  of  wheels 
and  work  rest,  when  properly  adjusted,  causes  the  roll 
being  ground  to  rotate  with  the  same  peripheral  speed 
as  the  feeding  wheel;  and  by  placing  the  wheel  rest  so 
that  the  center  of  the  roll  is  in  contact  with  the  feeding 
wheel  along  a  line  slightly  above  center  of  the  feeding 
wheel,  the  roll  is  caused  to  advance  past  the  cutting 
wheel  at  any  predetermined  speed.  The  process  of 
grinding  is  continuous,  one  roll  following  another.  The 
amount  of  stock  removed  at  each  cut  depends  upon  the 
character  of  the  metal  and  upon  the  finish  required. 
The  accuracy  obtained  under  regular  manufacturing 
conditions  is  stated  to  be  from  0.0005  to  0.00025  inch. 
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••REEVES"    ROLL   GRINDING    MACHINE 
Capacity,  work  up  to  3  in.  in  diameter  and  from  J  to  5  in. 

long;  speeds  of  grinding  wheel,  two,  1143  and  1800  r.p.m. ;  diam- 
eter of  grinding  wheel,  16  in.:  speed  of  feeding  wheel,  6  r.p.m.: 

speed  of  feeding  wheel  for  dressing  purposes.  378  r.p.m.  ;  diam- 
eter of  feeding  wheel,  16  in.  :  sq.in.  of  surface  ground  per  mip., 

60  ;  reduction  in  diameter  while  roughing.  0.006  to  0.010  in.  :  re- 
duction in  diameter  while  finishing,  0.001  to  0.002  in.  ;  floor  space, 

4J    X    6    ft.;   weight,    4600    lb. 

The  cutting-wheel  shaft  is  mounted  in  bearings  sup- 
ported by  the  slide  shown  at  the  right,  the  grinding 

wheel  having  feed  motion  for  wheel  wear  only.  If 
there  is  too  much  stock  on  the  rolls  being  ground  to  be 
removed  in  one  operation,  they  are  run  through  the 
machine  two  or  more  time.s.  Two  wheel  speeds  are  pro- 

vided— 1143  and  1800  r.p.m. — by  a  two-.step  cone  pulley. 
A  16-in.  wheel  is  used  and  the  higher  speed  is  used 
as  the  wheel  wears  down.  The  wheel  slide  is  actuated 
either  by  a  handle  on  the  squared  end  of  the  shaft,  at 
the  extreme  right,  which  is  for  a  rapid  motion,  or 
by  the  small  hand  dial  on  the  side  of  the  slide  which 
provides  a  micrometer  adjustment  and  which  is  con- 

nected to  the  feed  screw  by  means  of  a  worm  and  worm- 
wheel. 

The  wheel  slide  is  counterweighted  to  take  care  of 
backla.sh  in  the  feed  screw  and  nut.  A  dresser  is 
placed  at  the  rear  of  the  wheel  hood.  The  handwheel 
at  the  top  of  this  dresser  is  for  a  traverse  motion  of 
the  diamond  point,  while  the  projecting  knurled  screw 
provides  for  the  feed  of  the  dresser. 

The  feeding  wheel  at  the  left  is  mounted  in  a  ring 
chuck  and  revolves  at  6  r.p.m.  Provision  is  made, 
however,  for  a  change  of  speed  for  dressing,  the  dress- 

ing speed  being  378  r.p.m.  A  dresser  is  a  permanent 
part  of  the  machine  and  can  be  seen  in  the  cut.  The 
feeding  wheel  is  16  in.  in  diameter,  and  the  drive  is 
from  a  pulley  on  the  countershaft  to  the  pulley  at  the 
rear  of  the  machine.  From  this  pulley  the  drive  is 
through  a  pair  of  bevel  gears  and  a  worm  and  worm- 
wheel  for  the  slow  drive,  and  through  the  same  pair 
of  bevel  gears  and  an  additional  pair  of  bevel  gears 
and  spur  gears  for  the  fast  motion  for  dressing.  The 
change  from  the  slow  to  the  fast  speed  is  made  by 
disengaging  a  clutch  on  the  wormwheel,  which  then 
runs  idle  on  the  spindle,  and  engaging  the  two  spur 
gears  mentioned. 

The  wheel  is  adjusted  in  a  vertical  direction  by 
means  of  the  handwheel  shown  mounted  on  the  top  of 

the  head  to  the  left,  this  adjustment  taking  care  of 
the  traverse  motion  of  the  roll.  Locating  studs  are 
provided  on  the  top  of  the  work-rest  casting — one  in 
front  and  one  in  the  rear  of  the  machine — these  studs 
forming  the  gaging  points  for  the  work  rest,  which 
is  so  set  that  the  center  of  the  work  is  central  with 
the  cutting  wheel.  The  front  stud  can  be  seen  in  the 
illustration  but  the  work  rest  is  not  in  place.  After 
the  work  rest  has  been  so  set  that  the  center  of  the 
roll  to  be  ground  is  properly  adjusted  with  regard  to 
the  cutting-wheel  center,  the  driving  wheel  may  be 
adjusted  to  feed  the  roll  past  the  cutting  wheel  at  any 
predetermined  rate  of  speed.  The  further  down  the 
driving  wheel  is  adjusted,  the  faster  will  the  roll  be 
fed  past  the  cutting  wheel.  This  machine  will  grind 
approximately  60  sq.in.  of  surface  per  min.  for  each 
operation,  each  roughing  cut  reducing  the  diameter 
from  0.006  to  0.010  in.  and  each  finishing  cut  from 
0.001  to  0.002  in. 

The  base  of  the  machine  on  which  are  mounted  the 

grinding-wheel  head,  the  driving-wheel  head,  and  the 
work  rest  contains  a  pan  with  a  strainer,  the  lower 
part  of  the  base  forming  a  reservoir  for  the  cutting 
compound.  The  pump  is  driven  from  the  countershaft 
by  a  separate  pulley,  and  is  of  the  propeller  type,  and 
is  not  affected  by  grit.  An  opening  is  provided  at  the 
bottom  of  the  base  for  cleaning  out  the  reservoir  when 
required.  At  the  right  side  of  the  pan,  as  shown  in 
the  illustration  S  handwheel  is  provided  which  actuates 
the  work  rest  longitudinally,  so  that  the  latter  may  be 
placed  exactly  below  the  center  of  the  roll  to  be  ground. 
The  machine  occupies  a  floor  space  of  4*  by  6J  ft.,  and 
weighs  approximately  4600  lb.  i 

S.  &  C.  "Easy-Lock"  Holders  and  Inter- 
changeable Counterbores 

The  illustration  shows  an  S.  &  C.  "Easy-Lock"  holder 
with  an  interchangeable  counterbore  in  place.  These 
devices  are  both  products  of  the  S.  &  C.  Manufacturing 
Co.,  368  Mt.  Elliott  Ave.,  Detroit,  Mich.  The  holders  are 
made  in  four  sizes,  with  either  Morse  taper  shanks  or 
straight  shanks  for  screw  machine  work,  and  range  from 

1  j',,-  to  21  in.  outside  diameter,  and  are  for  cutters  from 
i  to  3  in.  in  diameter  inclusive.     To  lock  a  cutter  in 

S.  &  C.   •EASY-LOCK"  HOLDER  WITH  COUNTERBORE 
IN  PLACE 

position  it  is  simply  necessary  to  insert  the  shank  as  far 
as  the  shoulder  will  permit  and  turn  the  knurled  sleeve 
to  the  right.  When  the  sleeve  comes  to  a  stop  the  cutter 
is  securely  locked.  To  unlock,  it  is  simply  necessary 
to  turn  the  sleeve  to  the  left ;  no  spanner  wrench  being 
needed.  A  feature  cited  is  that  the  shank  of  the  cutter 

has  a  two-point  drive  instead  of  a  setscrew  drive,  thus 
giving  increased  strength.  The  cutters  are  made  in 
sizes  of  from  J  to  3  in.  and  with  pilots  from  /„  to  2i  in. 
in  diameter.  The  pilots  are  held  in  the  cutters  by 
means  of  a  shank  that  passes  through  the  cutter,  a 

split  nut  on  the  inner  end  serving  to  lock  the  pilot  se- 
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cureiy  i.i  place.  The  advantage  of  this  construction  is 

that  pilots  of  different  sizes  can  be  used  in  the  same  size 

cutter  and  it  is  also  an  easy  matter  to  remove  the  pilot 

for  grinding  purposes.  Another  advantage  cited  is  that 

the  cutters  can  be  held  rigid  in  the  holder  for  certain 

classes  of  work,  or  if  desired,  the  cutter  can  be  allowed  to 

have  play  so  that  the  cutter  will  float  and  the  pilot  follow 

the  hole  without  cramping.  The  pilot  shank  is  threaded 

for  a  considerable  portion  of  its  length  in  order  to  allow 

for  the  material  used  up  in  sharpening  the  tool.  The 

"Easy-Lock"  holders  are  also  suitable  for  operation 

with  tapered  bridge  reamers,  which  are  also  made  and 
furnished  by  this  company. 

Bloomfeldt  &  Rapp  Die-Filing 
Machine 

The  Bloomfeldt  &  Rapp  Co.,  108  North  Jefferson  St., 

Chicago,  111.,  has  recently  placed  on  the  market  the  die- 
liling  machine  shown  in  the  illustration.  This  machine 

is  driven  by  a  J-hp.  motor  of  a  type  to  suit  the  electric 
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DIE-F1L,ING  MACHINE 

power  of  the  customer.  The  machine  has  a  tilting  table 
that  may  be  placed  at  any  angle  and  is  clamped  by 
means  of  the  clamping  screws  shown  at  D.  The  arm  A 
is  of  the  double  type,  saws  or  thin  files  being  screwed 
by  clamps  at  B  and  C,  while  a  heavy  file  is  fastened  at 
C  only.  The  adjustment  of  the  stroke  is  by  means  of 
the  screw  E  while  the  arm  G  is  adjustable  for  holding 
the  work  in  place  while  sawing  or  filing.  The  machine 
is  14  in.  long,  9  in.  wide  and  12  in.  high  and  weighs 
50  pounds. 

Bellevue  Semi-Automatic  Drill-Grinding Machine 
The  Bellevue  Industrial  Furnace  Co.,  Detroit,  Mich., 

has  recently  placed  on  the  market  the  semi-automatic 
drill-grinding  machine  shown  in  the  illustration.  On 
this  machine  the  drills  are  ground  on  the  face  of  the 
wheel  instead  of  on  the  flat  side,  it  being  claimed  that 
this  construction  gives  greater  wheel  life  and  greater 
ease  in  truing  or  sharpening  the  wheel.  The  machine 
is    driven    by    means    of    an    electric    motor    containgd 

in  the  pedestal  and  has  two-step  cone  pulleys  so  that 
two  speeds  are  available.  The  actual  grinding  of  the 
drill  lip  is  automatic,  the  drill  being  placed  in  a 
carriage  and  brought  forward  to  a  gage  that  indicates 
the  correct  grinding  position ;  this  gage  being  on  a 
spring  so  that  it  automatically  snaps  out  of  position 

BELLEVUE    DRILL-GRINDING    MACHINE 

when. the  grinding  is  begun.  When  placed  in  proper 
grinding  position,  the  drill  is  positively  locked  and 
a  vertical  movement  of  the  drill  holder  moves  the 
drill  up  and  down  against  the  circumference  of  the 
wheel,  at  the  same  time  rotating  it.  This  motion  is 
accomplished  by  gears.  When  one  lip  has  been  ground, 
a  lever  movement  turns  the  drill  holder  to  grind  the 

next  lip,  where  it  is  again  locked  in  position.  The  ma- 
chine can  be  indexed  to  handle  drills  with  two,  three, 

four  or  five  lips.  The  grinding  machine  is  made  in  twin 
form  with  two  carriages  and  two  grinding  wheels 
mounted  on  a  single  base,  so  that  either  right-  or 
left-hand  drills  can  be  ground.  Taper-shank  drills 
or  reamers  are  handled  in  the  spindle  while  straight- 
shank  drills  or  reamers  are  chucked. 

Taylor  &  Fenn  High-Speed  Vertical- 
Spindle  Milling  Machine 

The  Taylor  &  Fenn  Co.,  Hartford,  Conn.,  is  now 
marketing  the  high-speed,  vertical-spindle  milling  ma- 

chine with  single-pulley  drive  shown  in  the  illustration. 
This  machine  is  intended  for  various  light  vertical 
milling  cuts,  using  high  cutter  speeds,  and  may  also  be 
used  for  light  profiling  work. 

The  machine  is  of  the  self-contained  type  with  single- 
pulley  drive,  the  power  being  taken  from  the  main  line- 
shaft  through  a  2-in.  single  belt,  connecting  with  a 
tight   and   loose  pulley   on   the   left    side   of   the  ma- 
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chine,    from    where    it    is    delivered 
directly  to  the  driving  pulley  at  the 
back.    The  tight  and  loose  pulleys  are 
guarded   and   the   belt   shifter   is   of 
interest.      This    is    entirely    inclosed 
within  the  guard  and  slides  on  two 
shafts  which  keeps  the  shifter  always 
in   vertical   position.      Where   motor 
drive  is  desired,  a  special  bracket  is 
furnished  that  may  be  attached  to  the 
base  of  the  machine;  the  drive  being 
through  a  belt. 

The  base  is  a  one-piece  casting  in- 
ternally ribbed  to  insure  rigidity.  The 

main   driving   shaft  extends   through 
the  machine  and  is  connected  with  a 
spindle  driving  pulley  on  the  back  of 
the  machine  by  a  set  of  bevel  gears. 
The    spindle    driving    pulley    is    of 
large    diameter    and    guarded.      An 
endless  belt  extends  from  the  spindle 
driving  pulley  over  two  idlers  to  the 
spindle  pulley,  and  by  removing  the 
cover  on  the  back  of  the  guard  this 
belt  may  be  removed.     The  idler  pul- 

leys   are    adjustable    to    permit    the 
proper  belt  tension  to  be  maintained. 

The  various  spindle  speeds  and  the 
longitudinal  feed  of  the  table  are  ob- 

tained by  means  of  change  gears  in 
the    box    on    the    right    side    of    the 
machine.     Adjustable  stops  are  pro- 

vided for  cross  and  longitudinal  feed 
and  these  operate  whether  hand   or 
power  feed  are  being  used.    The  stops 
for  the  longitudinal  feed  are  so  designed  that  when  the 
hand  feed  is  being  used  the  power  feed  cannot  become 
engaged. 

The  oiling  system  is  a  feature  of  the  machine  and  has 
been  so  designed  that  access  is  easy  to  all  parts  requir- 

ing lubrication.  A  central-reservoir  system  is  pro- 
vided in  the  table  of  the  machine,  from  which  the  oil 

is  conveyed  through  copper  tubes  to  the  bearings  on 
the  slides. 

The  lubricant  pump  is  a  self-contained  unit,  the 
tank  to  which  the  pump  is  attached  extending  inside 
of  the  column  of  the  machine.  The  whole  unit  can 
be  quickly  removed  and  facilities  are  also  provided 
for  quickly  filling  or  draining  the  tank.  The  belt  runs 
from  the  main  driving  pulley  directly  to  the  pump 
pulley  and  is  of  the  endless  variety.  The  lubricant  pipe 
ends  in  a  section  of  flexible  tubing  so  that  the  stream 
of  compound  can  be  directed  as  desired,  and  a  convenient 
shut-off  valve  is  placed  within  easy  reach. 

Eleven  ball  bearings  are  used  in  the  construction  of 
the  machine.  The  spindle  has  a  long  bearing  of  large 
diameter  and  is  coointerbalanced  by  a  spring  working 
directly  in  connection  with  the  rack  for  moving  the 
spindle  up  and  down.  This  spring  may  be  so  adjusted 
as  to  make  the  quick  return  of  the  spindle  possible 
when  this  is  desired.  A  stop  is  provided  on  the  quad- 

rant for  feeding  down  to  a  given  depth.  Double-row 
thrust  bearings  are  used  on  the  table  screw  and  ball- 
thrust  bearings  are  provided  on  all  elevating  screws. 

Th«>  regular  equipment  includes  pump,  tank,  pipes  and 
connections,  spindle  driving  belt,  wrenches,  change 
gears,   etc. 

TAYLOR  &  PENN  VERTICAL- SPINDLE  MILLING  MACHINE 

Longitudinal  movement,  11  In. ;  cross  movement,  6  in. ;  vertical  adjustment  of  knee, 
101  in.  :  vertical  movement  of  spindle,  2  in.  ;  maximum  distance  from  end  of  spindle 
to  top  of  table,  lOJ  in. ;  center  of  spindle  to  face  of  column,  9  In.  ;  size  of  table  over 
all,  10  X  27  in.  :  working  surface  of  table,  6x18  in. ;  T-sIots  in  table,  i  in. :  number 
of  power  feeds,  tiiirty-three,  0.0019  to  0.013  in.  per  spindle  revolution;  number  of 
spindle  speeds,  thirty-eiglit,  500  to  3100  r.p.m.  ;  tap<;i-  hole  in  spindle.  No.  7  B.  &  S. ; 
size  of  iiole  through  spindle,  U  In.  ;  diameter  of  spindle  pulley,  4}  in.  ;  width  of  belt, 
13  in.  ;  speed  of  main  drive  shaft,  290  r.p.m.  ;  diameter  of  tight  and  loose  pulleys,  10 
in.  :  width  of  belt,  2  in. ;  diameter  of  large  driving  pulley  for  spindle,  20  in. ;  floor 
space,  41  x  41  in.  ;  weight,  1200  lb. 

General  Electric  Lead-Burning 
Transformer 

This  lead-burning  transformer,  a  recent  product  of 
the  General  Electric  Co.,  Schenectady,  N.  Y.,  can  be  used 
lor  lead  burning,  soldering  electric  terminals,  splicing 
wires  and  tinsmith  jobs,  and  even  brazing  can  be  done 
by  placing  the  work  between  a  blunt  carbon  point  and 
a  piece  of  cast  iron.  The  transformer  is  designed  to 
be  connected  to  the  ordinary  110-volt,  alternating-cur- 

rent lighting  circuit.  Heavy  rubber-covered  terminal 
leads  are  used  to  convey  the  low-voltage,  heat-producing 
current  to  the  work,  one  terminal  ending  in  a  clip  for 
fastening  to  some  convenient  portion  of  the  work  while 
the  other  terminal  has  a  carbon  holder  arranged  with 
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an  insulated  handle.  When  the  welding  carbon  is 

brought  into  contact  with  the  work  the  pointed  end 

becomes  intensely  hot  and  melts  the  metal  over  a  re- 

stricted area.  It  should  be  noted  that  no  arc  is  drawn, 

the  end  of  the  carbon  point  being  heated  to  such  a 

temperature  that  the  metal  in  the  vicinity  is  melted. 

The  device  uses  about  800  watts  while  in  actual  use, 
the  consumption  dropping  to  4J  watts  when  the  point 
is  removed  from  the  work.  It  is  stated  that  the  device 

is  very  convenient  in  plumbing,  roofing  and  tank-build- 
ing jobs,  as  well  as  other  such  work.  It  also  claimed 

that  jobs   can   be   done   much   faster   than   with   gas. 

A  Business  Man's  Experience  With 
Industrial  Training 

By  E.  A.  BARNES 
General   Electric   Co.,   Fort   Wayne,    Ind. 

Here  is  a  message  of  the  greatest  value  for  every 

manufacturer  in  America.  It  is  from  a  repre- 
sentative of  a  firm  which  employs  thousands; 

from  a  man  who  knows  whereof  he  speaks.  The 
war-emergency  opened  his  eyes  to  the  remarkable 
value  of  a  training  department  such  as  was 
brought  to  his  attention  by  the  United  States 

Training  Service.  At  first  it  was  temporary — ■ 

for  new  employees.  Then  the  writer  and  his 
associates  saw  the  wonderful  possibilities  of  a 

permanent  training  department.  In  a  direct  and 
most  interesting  ivny  he  tells,  for  the  benefit 

of  all  who  will  read,  just  what  his  training  de- 
partment has  done  and  irhat  it  proposes  to  do. 

IN  ALMOST  every  meeting  of  employers  of  labor  the 
question  which  seems  uppermost  in  the  minds  of  factory 
managers,  and  which  is  almost  sure  to  come  up  for  dis- 

cussion, is  that  of  the  enormous  labor  turnover  in  the  last 
few  years.  Unquestionably  this  excessive  turnover  has 
been  occasioned  by  unprecedented  war  demands  for  labor, 
which  developed  the  practice  of  scalping  and  stealing  labor 
from  one  community  or  plant  by  another  throughout  the 
country. 

While  this  turnover  is  estimated  to  cost  the  employer  from 
$25  to  $100  per  person,  it  is  by  no  means  the  only  loss  in 
the  factory  that  needs  attention.  The  loss  I  have  in  mind 
is  the  loss  due  to  the  improper  placing  of  men  in  the  estab- 

lishment and  continuing,  or  attem.pting  to  continue,  them 
in  work  for  which  they  are  not  particularly  fitted  or  in 
which  they  are  not  satisfied. 
Few  industrial  establishments  have  a  real  system  of 

hiring,  selecting,  training,  inspecting,  and  upgrading  their 
help.  In  too  many  cases  the  old  system  of  lettng  the  shop 
foreman  hire  the  men,  without  much  consideration  as  to 

the  applicants'  ability  and  training,  is  still  in  effect,  with 
the  result  that  many  of  the  new  employees  spoil  work,  ruin 
expensive  machinery  and  tools,  and  really  produce  but  little 
work  that  is  perfect  enough  to  be  shipped. 

First  Step  Toward  Improvement 

A  systematic  investigation  of  general  conditions  certainly 
is  the  logical  first  step  in  improving  conditions.  An  investi- 

gation of  this  sort  probably  will  uncover  a  great  many  short- 
comings, that  the  management  either  has  been  unaware  of 

or  so  used  to,  that  they  are  not  duly  appreciated.  But  fu- 
ture industrial  competition  promises  to  be  so  keen  as  to 

make  it  imperative  that  all  removable  losses  shall  receive 
due  attention.  Therefore  the  company  with  which  I  am 
connected  is  giving  a  great  deal  of  attention  to  the  personnel 
of  our  plant  and  to  the  proper  training  and  placing  of  the 
employees. 
We  conduct  specialized  training  courses  which  may  be 

divided  into  three  groups. 
First,  the  school  for  the  graduate  engineer.  Here  we  give 

the  young  technical-college  graduates  an  extensive   course 

through  the  shops,  laboratories,  and  testing  departments, 
supplemented  by  lectures  on  special  subjects. 

Second,  the  apprentice  school  for  machinists  and  tool- 
makers.  In  this  school  selected  applicants  are  given  a  short 
preliminary  course  to  see  if  they  are  likely  to  develop  into 
efficient  workmen.  Those  who  pass  this  preliminary  course 
sign  a  contract  for  four  years  (the  time  required  for  the 
completion  of  the  course),  during  which  the  men  are  given 

one  and  one-quarter  hours'  daily  instruction  in  such  sub- 
jects as  drafting,  mathematics  and  business  English.  The 

other  hours  of  the  day  are  spent  at  the  machine  or  bench, 
where  they  are  under  the  direction  of  experienced  instruc- 

tors. These  apprentice  students  are  paid  a  fair  and  graded 
rate  during  the  entire  time,  and  at  the  end  of  the  course  are 
given  a  bonus  if  they  pass  their  school  examinations,  and 
still  a  second  bonus  if  they  pass  their  mechanical  examina- 
tions. 

Third,  intensive  specialized  courses.  We  have  also  found 
it  exceedingly  profitable  to  give  an  intensive  training  course 
in  drafting  for  women,  who,  on  completion  of  the  course, 
are  transferred  to  regular  drafting  work  in  the  engineering 
and  drafting  departments.  Women  clerks  in  the  factory  also 
are  given  the  advantage  of  special  courses  in  blueprint  read- 

ing and  factory  routine,  which  familiarizes  them  with  the 
product  and  systems  to  the  extent  that  they  can  readily 
grasp  situations  and   intelligently  carry  on  the  work. 

In  general,  we  are  prepared  to  give  to  special  classes  of 
our  employees  intensive  instruction  in  subjects  pertaining 
to  their  daily  work  that  a  few  years  ago  would  have  been 
thought  wholly  unnecessary. 

Temporary  Training  Department 

Provision  having  been  made  for  the  training  of  the  future 
engineers,  special  machinists,  draftsmen,  clerks,  and  future 
office  executives  it  would  seem  that  the  training  and  up- 

grading of  the  man  in  the  shop  should  be  taken  in  hand 
and  followed  continuously  and  vigorously. 

Our  experience  along  this  line  extends  over  two  years. 
When  this  country  entered  the  war  we  were  confronted  with 
the  common  problem  of  obtaining  adequate  help  to  make  up 
for  the  losses  of  young  men  entering  the  service,  and  were 
attracted  by  the  bulletins  put  out  by  the  U.  S.  Training 
Service  concerning  the  vestibule  school  or  training  depart- 

ment. An  investigation  of  some  of  the  established  schools 
developed  the  fact  that  they  were  in  many  respects  similar 
to  suggestions  that  we  already  had  under  consideration.  We 
therefore  decided  to  establish  a  real  training  department 
in  which  all  classes  of  drilling  machines,  grinding  machines, 
engine  lathes,  turret  lathes,  and  automatic  screw  machines 
would  be  installed,  and  where  competent  instructors  would 
take  applicants  for  employment  and  train  them  a  sufficient 
length  of  time  to  guarantee  their  being  productive  when 
transferred  to  the  factory.  The  rates  to  be  paid  the  trained 
workers  were  attractive,  and  steady  employment  was  in- 
sured. 
We  ran  this  school  until  the  armistice  was  signed,  when 

the  necessity  for  it  in  its  inital  form  naturally  ceased  to 
exist.  The  reports  from  the  foremen  in  the  factory  indicated 
that  the  employees  who  had  been  trained  in  this  vestibule 
school  were  very  efficient  and  desirable  help;  these  trained 
operators  were,  in  fact,  much   sought  after  and  competed 
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for  by  our  various  manufacturing  departments.  These  facts 
lead  us  to  the  conclusion  that  the  systematic  training  system 
is  a  good  thing,  and  that  it  should  be  installed  permanently. 

With  such  a  training  school  in  operation,  it  is  our  inten- 
tion to  refer  to  this  school  all  newly  engaged  machine  oper- 

ators who  cannot  furnish  evidence  of  having  served  time  or 
worlted  efficiently  in  a  machine  shop.  In  this  school  the 
capabilities  of  such  new  employees  will  be  gaged  before 
they  are  allowed  to  get  into  the  shop  proper. 

Before  we  hire  any  more  help  we  feel  that  our  present 
employees  should  receive  close  attention  and  we  propose  to 
have  "instructors  at  large,"  who  are  bright  mechanics,  going around  the  shop  picking  out  operators  who,  due  to  lack  of 
initial  training,  are  less  efficient  than  their  neighbors.  Such 
operators  will  be  sent  to  the  training  department  for  a  short 
period  and  will  then  be  returned  to  their  regular  depart- 

ments much  improved,  we  believe,  because  they  will  have 
received  individual,  intensive  training  which  they  cannot  get 
in  the  shop  itself. 

In  connection  with  this  training  department  we  expect 
to  have  classes  in  blueprint  reading.  Information  will  also 
be  presented  which  will  promote  better  relations  between 
the  employee  and  employer.  Much  of  the  general  unrest 
that  exists  in  shops  today  is  brought  about  by  the  lack  of 
appreciation  of  what  the  employer  is  doing,  or  would  like 
to  do,  for  the  men.  We  feel  sure  that  much  benefit  will  be 
derived  from  an  understanding  of  the  situation  that  comes 
with  practical  demonstration.  In  other  words,  we  will  up- 

grade and  educate  our  less  fortunate  employees,  and  in  the 
hiring  and  selecting  of  new  ones  we  will  attempt  to  launch 
them  into  the  factory  world  with  a  better  knowledge  of 
what  is  expected  of  them  than  has  been  possible  in  the  past. 

Systematic  training  may  appear  to  be  an  exceedingly 
expensive  enterprise  in  which  only  a  few  concerns  can 
afford  to  embark.  This  is  by  no  means  the  case.  Our 
statisticians  have  shown  us  that  it  costs  from  $25  to  $100 
to  train  each  employee.  If,  therefore,  this  system  of  scien- 

tific training  enables  us  to  cut  our  turnover  in  two,  or 
even  reduce  it  by  one-quarter,  the  amount  saved  would  be unbelievable. 

If  business  conditions  should .  not  warrant  a  continued 
hiring  of  new  help,  the  training  department,  equipped  as 
it  is  with  modern  machinery,  can  be  used  to  advantage  to 
test  out  applicants  for  better  positions.  It  has  been  de- 

veloped that  as  soon  as  some  systematic  training  system 
is  put  into  effect,  operators  who  under  ordinary  conditions 
would  be  satisfied  to  stay  on  one  particular  job,  become 
ambitious  to  advance,  and  if  the  opportunity  is  held  out 
to  them  through  the  medium  of  these  "instructors  at  large," 
etc.,  their  applications  for  advancement  and  trial  elsewhere 
can  be  given  much  better  consideration. 

[Note:  This  article  is  from  a  bulletin  issued  by  the 
United  States  Training  Service,  618  Seventeenth  St., 
N.  W.,  Washington,  D.  C.  Copies  of  this  and  other 
bulletins,  also  free  sxpert  advice  on  establishing  train- 

ing departments  may  be  secured  on  request  to  Charles 
T.  Clayton,  Director,  at  the  above  address.] 

Machine-Tool  Prices 
By    S.  Owen  Livingston 

President   Grand    Rapids   Grinding   Machine   Co. 

There  is  one  point  of  view  in  the  matter  of  machine- 
tool  prices  that,  it  seems  to  the  writer,  is  not  receiving 
as  much  consideration  as  it  should.       * 

Some  machine-tool  buyers  seems  to  expect  that  all 
machine-tool  prices  should  be  reduced,  irrespective  of 
the  amount  of  advance  that  was  made  in  those  prices 
during  the  war,  and  because  some  lines  of  machine  tools 
have  been  reduced  in  price,  these  buyers  seem  to  expect 
that  all  prices  should  be  reduced. 

It  would  be  a  comparatively  easy  matter  for  any 
purchaser  of  machine  tools  to  ascertain  what  the  price 
of  a  corresponding  machine  was,  say  three  and  ten 
years  back.    It  is  a  well-known  fact  that  many  machine 

tools  have  not  only  doubled,  but  in  some  cases,  more  than 
trebled  in  price  in  the  last  three  years.  The  contention 

that  .such  prices  should  come  down  cannot  be  success- 
fully combated.  There  are  other  machines,'  however, 

which  it  can  be  easily  shown,  have  only  increased  a 
total  of  less  than  50  per  cent,  in  the  last  ten  years  and 
less  than  S^h  per  cent,  in  the  last  three  years.  Makers 
of  these  lines  obviously  cannot  be  expected  to  follow  the 
cuts  in  the  lines  that  made  the  abnormal  increases.  Ex- 

pecting such  a  reduction  is  a  poor  way  of  showing 
gratitude  for  the  reasonable  prices  maintained  during 
the  strenuous  times  just  past,  and  it  obviously  is  not 

possible. 
Labor  and  material  have  advanced  in  round  figures 

100  per  cent,  and  all  the  other  incidental  expenses  of 
doing  business  have  also  gone  up  proportionately.  The 
increase  in  cost  is  so  much  in  excess  of  50  per  cent, 
that  the  manufacturer,  whose  prices  are  today  only  50 

per  cent,  higher  than  they  were  ten  years  ago,  is  en- 
titled to  an  increase,  rather  than  a  decrease  in  his 

present  prices. 

The  writer  has  no  desire  to  see  machine-tool  prices 
remain  at  an  unhealthy  altitude,  but  his  plea  is  that 
in  looking  for  reductions,  the  prospective  buyer  separate 

the  sheep  from  the  goats  or,  perhaps  it  may  be  ex- 
pressed in  the  wish  that  the  buyer  refrain  from  trying 

to  make  those  who  have  been  the  sheep,  the  "goats"  in 
the  present  situation. 

The  editorial  by  Mr.  Colvin  in  a  recent  number  of 
the  American  Machinist  calls  attention  to  the  incon- 

trovertible fact  that  the  machine-tool  industry  at  the 
present  time  contributes  more  to  the  financial  and 
mechanical  advantages  of  this  country  than  any  other 

industry,  and  with  all,  for  a  very  much  smaller  per- 
centage of  profit.  The  meager  profits  make  it  impos- 

sible to  train  and  hold  that  high  grade  of  mechanic 
which  must  be  utilized  if  America  is  to  maintain  her 

position,  to  say  nothing  of  making  progress  in  the  ma- 
chine-tool industry.  While  that  condition  is  true,  it 

is  folly  for  machine-tool  builders  or  buyers  to  figure  on 
any  greater  reductions  than  will  serve  to  eliminate  the 
excessive  advances  which  were  based  on  supply  and 
demand,  irrespective  of  cost  of  production. 

How  Would  You  Prevent  This  Grinding 
Trouble? 

By  a.  E.  Holaday 

On  page  705  of  American  Machinist,  John  Vernon 
asks  how  he  can  avoid  the  warping  of  a  cold-rolled 
steel  plate  to  which  is  riveted  a  cast-iron  bracket.  He 
further  states  that  cold-rolled  steel  is  not  a  prime 
requisite,  providing  he  can  get  other  material  with 
reasonably  smooth  surfaces. 

Why  not  cast  the  piece  of  semi-steel  or  malleable 
iron?  By  casting  the  piece  complete  he  would  avoid 
the  operation  of  riveting  on  the  already  cast  bracket. 
I  know  that  it  would  be  entirely  practical,  as  we  are 
now  casting  a  large  tonnage  of  similar  work,  which 
must  have  a  fine  surface  suitable  for  nickel  plating. 
It  would  be  necessary  to  allow  but  one  degree  of  draft 
on  the  sides  to  make  it  practical  to  mold. 
A  year  or  two  ago  an  inquiry  appeared  in  the 

American  Machinist  [page  604,  Vol.  44]  as  to  how  you 
would  make  a  certain  nail  which  was  there  illustrated, 
and  I  suggested  casting  in  malleable  iron.  We  are  now 

making  the  nail  in  millions  from  this  material. 
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rroTTi  i^hd 
Foundrymen  Are  Perfecting 
Plans  for  Annual  Meeting 

A  Local  Committee,  Formed  in  Phila- 
delphia Has  Secured  More  Than  25 

Technical  Papers  for  the  Pro- 
fessional Sessions 

Plans  for  the  twenty-fourth  annual 
meeting  of  the  American  Foundry- 
men's  Association,  which  will  be  held 
in  Philadelphia  during  the  week  of 
Sept.  29,  are  rapidly  being  perfected. 
Several  delegations  of  British,  French 
and  other  European  foundrymen  are 
expected  to  attend  as  the  result  of  ar- 

rangements now  being  made  in  Europe 
by  A.  O.  Backert,  president  of  the  As- 

sociation. Special  stress,  therefore, 
w^ill  be  laid  on  both  the  entertainment 
and  technical  features  of  the  program 
this  year.  Considerable  progress  al- 

ready has  been  made  in  both  directions. 
A  local  entertainment  committee  has 

been  formed  in  Philadelphia  and  over 
25  papers  and  addresses  have  already 
been  secured  for  the  professional  ses- 

sions which  will  probably  open  on 
Tuesday,  Sept.  30,  concluding  Friday, 
Oct.  3.  Simultaneous  sessions  are  being 
planned  for  Wednesday  and  Thursday, 
Oct.  1  and  2,  with  special  sessions  as 
usual  for  the  discussion  of  gray  iron, 
steel  and  malleable  foundry  practice. 
The  customary  exhibition  of  foundry 
and  shop  equipment  will  be  held  in  the 
Commercial  Museum  where  unusually 
satisfactory  facilities  are  available,  and 
the  advance  reservations  for  space  al- 

ready received  indicate  that  the  ex- 
hibition this  year  will  be  the  largest 

ever  held. 
The  Philadelphia  local  committee  was 

formed  at  a  recent  meeting  of  the 

Philadelphia  Foundrymen's  Associa- 
tion. Thomas  Devlin,  Thomas  Devlin 

Manufacturing  Co.,  president  of  the 
Philadelphia  Association,  and  Howard 
Evans,  J.  W.  Paxon  Co.,  secretary,  are 
ex-offlcio  members  of  this  committee. 
The  other  members  include  G.  H. 
Clamer,  Ajax  Metal  Co.,  Philadelphia; 
C.  R.  Spare,  American  Manganese 
Bronze  Co.,  Holmesburg,  Penn.,  H.  W. 
Brown,  Tabor  Manufacturing  Co., 
Philadelphia;  Frank  Krug,  White  & 
Bros.,  Inc.,  Philadelphia,  and  J.  D. 
Hibbs,  J.  W.  Paxon  Co.,  Philadelphia. 
It  is  expected  this  committee  will  be 
considerably  enlarged  and  its  work  or- 

ganized through  the  medium  of  sub- 
committees a  little  later  on. 

Unusual  historical  interests  are  at- 
tached to  the  forthcoming  convention, 

since  it  was  at  Philadelphia  in  1896 

that  the  American  Foundrymen's  Asso- 
ciation was  organized  as  a  result  of 

a  movement  led  by  the  Philadelphia 

Foundrymen's  Association.  It  is  ex- 
pected that  the  entertainment  program 

which  is  being  prepared  for  the  com- 
ing convention  will  emphasize  the 

prominence  of  the  Quaker  City  as  a 
foimdry  center.  The  details  are  still 
to  be  worked  out  but  it  now  seems 
assured  that  one  of  the  features  of  the 
program  will  be  a  shad  dinner  of  the 
variety  for  which  Philadelphia  is 
famous.  Other  unique  entertainment 
features  are  contemplated. 
Among  the  technical  papers  for 

which  arrangements  already  have  been 

made  are  the  following:  "Results  of 
an  Investigation  of  Steel  Castings  on 

German  Submarines,"  by  Prof.  Wil- 
liam Campbell,  Columbia  University, 

New  York;  "Training  Men  for  Foun- 
dry Work,"  by  C.  C.  Schoen,  training 

section,  U.  S.  Department  of  Labor, 

Washington,  D.  C;  "The  Comparative 
Qualities  of  Electric  and  Converter 

Steel  Castings,"  by  John  Howe  Hall, 
Taylor-Wharton  Iron  and  Steel  Co., 

High  Bridge,  N.  J.;  "Experiments 
With  Melting  High  Sulphur  Malleable 

Scrap,"  by  A.  W.  Merrick,  General 
Electric  Co.,  Schenectady,  N.  Y.;  "The 
Side  Blow  Steel  Converter  and  Its 
Possibilities  for  the  Gray  Iron 

Foundry,"  by  George  P.  Fisher,  Whit- 
ing Foundry  Equipment  Co.,  Harvey, 

111.;  "Micromotion  Study  for  Foundry- 
men,"  illustrated  by  moving  pictures, 
by  Maj.  Frank  B.  Gilbreth,  Providence, 

R.  I.;  "Electric  Furnaces  for  Foundry 
Use,  Specially  for  Annealing  Steel 

Castings,"  illustrated  by  motion  pic- 
tures, by  T.  F.  Baily,  Electric  Furnace 

Co.,  Alliance,  Ohio;  "Methods  for  De- 
termining When  Malleable  Iron  Is 

Over  or  Under  Annealed,"  by  Maj.  W. 
P  Putnam,  Detroit  Testing  Laboratory, 

Detroit;  "Relation  Between  Machin- 
ing Qualities  of  Malleable  Castings  and 

Physical  Tests,"  by  Edwin  K.  Smith, 
Wisconsin  Malleable  Iron  Co.,  Mil- 

waukee; "How  to  Secure  Best  Results 
in  Combining  Hoisting  Apparatus  With 

Molding  Machines,"  by  W.  C.  Briggs, 
Shepard  Electric  Crane  and  Hoist  Co., 

New  York  City;  "Concrete  Foundry 
Floors,"  by  H.  H.  Haley,  American 
Foundry  Equipment  Co.,  New  York; 
"Personnel  Problems  of  Modern  In- 

dustry," by  C.  D.  Dyer  Jr.,  consulting 
engineer,  Philadelphia;  and  "Foundry 
Sand-Handling  Equipment,"  by  H.  L. 
McKinnon,  the  C.  O.  Bartlett  &  Snow 
Co.,  Cleveland. 

Machinery  Club  of  Chicago 
Holds  Dinner 

The  Machinery  Club  of  Chicago  held 
a  dinner  on  Thursday  evening.  May  22. 
The  dinner  was  followed  by  an  illus- 

trated lecture  by  Sergeant  Luders  upon 
the  subject  of  the  Battle  of  Gallipoli 
and  the  Suez  Canal. 

Allied  Machinery  Co.  of  America 
Increases  Capital  Stock 

The  Allied  Machinery  Co.  of  America 
has  increased  its  capital  stock  to  $5,- 
000,000.  This  was  made  necessary  by 
the  decision  of  the  American  Inter- 

national Corp.  to  group  all  of  its  ma- 
chinery export-selling  subsidiaries 

under  one  head.  This  move  contem- 
plates the  complete  absorption  of  the 

Allied  Construction  Machinery  Corp.  by 
the  Allied  Machinery  Co.  of  America. 
The  Allied  Machinery  Co.  de  France 

and  the  Allied  Machinery  Co.  d'ltalia 
will  retain  their  corporate  entities  but 
their  parent  corporation  will  be  the 
Allied  Machinery  Co.  of  America  rather 
than  the  American  International  Corp. 
as  before.  This  is  also  true  of  the 
Home  Co.,  Ltd.,  of  Japan,  which  was 
purchased  early  in  the  year  by  the 
American  International  Corp. 

All  shares  of  the  Allied  Machinery 
Co.  of  America  will,  as  before,  be 
owned  by  the  American  International 
Corp. 

The  Allied  Machinery  Co.  of  Am- 
erica was  formed  in  1911  by  interests 

associated  with  the  National  City  Bank 
of  New  York  to  sell  machine  tools  in 
Europe.  In  1916  it  was  taken  over 
by  the  American  International  Corp. 
which  immediately  set  about  to  expand 
and  organize  the  business  on  a  larger 
scale.  The  business  has  increased 

rapidly  and  today  the  company  is  op- 
erating in  14  countries. 

J.  W.  Hook  will  continue  as  presi- 
dent of  the  Allied  Machinery  Co.  of 

America,  in  general  charge  of  the  busi- 
ness. F.  A.  Monroe,  S.  T.  Henry  and 

T.  G.  Nee  have  been  elected  vice  presi- 
dents. Mr.  Monroe  is  in  charge  of  the 

administrative  affairs  of  the  company. 

Mr.  Henry  is  in  charge  of  sales  and  ad- 
vertising and  Mr.  Nee  is  at  present  in 

Japan  devoting  his  attention  to  the  af- 
fairs of  the  Home  Co.,  Ltd.  Mr.  R.  P. 

Redier  is  general  sales  manager  of  the 
company,  with  headquarters  at  Paris. 

Wages  Rise  107  Per  Cent. 
According  to  the  New  York  Times,  a 

report  just  issued  by  the  New  York 
State  Industrial  Commission  says  that 
during  the  four  years  since  March, 
1915,  wages  have  increased  107  per 
cent,  and  the  number  of  employees  18 

per  cent.  In  March,  1919,  there  were 
9  per  cent,  fewer  workers  in  the  fac- 

tories of  the  State  than  in  the  iarae 
month  of  1917,  but  the  payrolls  were 

27  per  cent,  larger.  In  many  indus- 
tries there  were  more  workers  than 

were  employed  in  February,  when  the 
decrease  in  employment  appears  to 
have  been  at  a  lower  point  than  for  a 
long  time  previously. 
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Training  Helps  Workers  to 
Help  Themselves 

Three-fourths  of  the  industrial  work- 
ers in  America  are  handicapped  by  lack 

of  proper  training  in  their  respective 
tasks,  according  to  the  U.  S.  Training 
Service  of  the  Department  of  Labor. 
The  virork  of  the  Service  is  to  increase 

the  efficiency  of  this  "insufficient  three- 
fourths,"  rather  than  to  stimulate  the 
output  of  the  one-fourth  already  pro- 

ducing at  a  satisfactory  rate,  says  a 

bulletin  entitled,  "Some  Advantages  of 
Industrial  Training,"  novir  being  distrib- 

uted free  by  this  branch  of  the  Gov- 
ernment. 

Bringing  about  a  big  increase  in  out- 
put of  the  average  plant,  the  Govern- 

ment contends  is  wholly  within  the 
possibilities,  if  the  following  steps  are 
taken:  (1)  A  careful  analytical  survey 
of  the  operations  in  the  plant  to  as- 

certain where  existing  methods  can  be 
improved;  (2)  the  formulation  of  a 
definite  program  of  training,  either  in 

a  separate  department  or  "on  the  floor" 
in  direct  conjunction  with  production; 
(3)  the  instruction  of  those  workers 
who  are  most  in  need  of  it,  and  (4)  the 
upgrading  of  those  in  the  next  higher 
strata.  A  training  department  helps 
workers  to  help  themselves.   • 

Another  question  of  keen  interest  to 
the  working  man  and  the  employer 
alike,  taken  up  in  this  bulletin,  is  the 
effect  of  training  on  labor  turnover.  It 
points  out  that  the  turnover  for  the 
country  at  large  is  at  least  250  per 
cent.,  placing  an  annual  burden  of  $1,- 
250,000,000  on  our  manufacturing  in- 

dustries. Basing  his  claim  on  the  ex- 
perience of  several  score  of  plants 

where  training  has  been  installed,  the 
author  maintains  that  such  instruction 
in  a  factory  causes  a  big  reduction  in 
turnover.  The  trained  employees  can 
more  readily  find  suitable  work  and  are 
more  easily  retained  in  a  plant.  Train- 

ing contributes  to  a  better  spirit  among 
employees  and  develops  better  team- 

work with  the  employers.  This  bulletin 
is  one  of  a  series,  all  of  which  can  be 
had  for  the  asking.  Requests  should 
be  addressed  to  the  U.  S.  Training 
Service,  care  of  the  Department  of 
Labor  at  Washington. 

High  Record  for  April 
Foreign  Trade 

April  exports  surpassed  the  previous 
high  record  by  nearly  $100,000,000,  ac- 

cording to  recent  announcement  made 
by  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Department   of   Commerce. 

Exports  for  the  month  totaled  $715,- 
000,000,  as  compared  with  $623,000,000 
for  January,  the  previous  high  mark. 
For  March  of  this  year  the  total  was 

$605,000,000,  and  for  April  a  year  ago, 
$501,000,000.  For  the  10  months  ended 
with  April  the  exports  were  valued  at 
$5,705,000,000,  as  against  $4,884,000,000 
for  the  corresponding  period  last  year. 

Imports  for  April  totaled  $273,000,- 
000  in  value,  a  gain  of  $5,000,000  over 
the  $268,000,000  announced  for  March, 
and  a  decrease  of  $6,000,000,  as  com- 

pared with  the  $279,000,000  for  April 
of  last  year.  Imports  for  the  10 
months  ended  with  April  are  put  at 
$2,474,000,000,  as  compared  with  $2,- 
362,000,000  for  a  similar  period  in  1918. 

Convention  of  American  Boiler 
Manufacturers 

The  thirty-first  annual  convention  of 
the  American  Boiler  Manufacturers' 
Association  will  be  held  at  Lafayette 
Hotel,  Buffalo,  on  Monday  and  Tues- 

day, June  23  and  24. 
This  Association  consists  of  all  build- 

ers of  high-pressure  steam  boilers,  of 
both  water-tube  and  fire-tube  types.  An 
interesting  program  has  been  arranged. 
Full  information  can  be  had  by  address- 

ing H.  N.  Covell,  secretary,  at  191  Dike- 
man  St.,  Brooklyn,  N.  Y. 

Industrial  Safety  Council 

Organized 
The  Geneva  Industrial  Safety  Coun- 

cil, Geneva,  N.  Y.,  has  been  recently 
organized  with  E.  R.  Dobbin,  Empire 
Gas  and  Electric  Co.,  chairman;  E. 
Ridley  Burroughs,  Standard  Optical 
Co.,  vice  chairman;  Russel  Allen,  Tay 
&  Bowen  Engine  Co.,  secretary,  and  H. 
D.  Tarbell,  Geneva  Cutlery  Co.,  treas- 

urer. Practically  all  the  industrial  and 
manufacturing  interests  in  and  about 
Geneva  have  cooperated  in  this  new 
Industrial  Safety  Council  which  pur- 

poses to  obtain  for  all  employees  the 
maximum  of  personal  safety,  comfort 
and  contentment  while  at  work. 

Contracts  for  New  Building 
The  O.  R.  Adams  Manufacturing  Co., 

Inc.,  Rochester,  N.  Y.,  has  increased 
its  capital  stock  from  $30,000  to  $150,- 
000  and  has  awarded  a  contract  for  a 
new  building  for  the  manufacture  of 
the  Adams  Short-Cut  lathe.  The  new 
building  will  provide  about  4500  sq.ft. 
of  floor  space  and  will  cost  approxi- 

mately $15,000. 
F.  H.  Brown,  formerly  sales  man- 

ager of  Sherritt  &  Stoer  Co.,  Phila- 
delphia, has  been  appointed  president 

and  general  manager.  0.  R.  Adams  is 
secretary   and   treasurer. 

Seventh  National  Foreign 
Trade  Convention 

Will  be  Held  in  San  Francisco  on  May 
12-15.  1920.    It  Will  be  the  First  of 

These  Conventions  to  lie  Held 
on  the   Pacific  Coast 

The  seventh  National  Foreign  Trade 
Convention  will  be  held  in  San  Fran- 

cisco, Calif.,  on  May  12-15,  1920.  It 
will  be  the  first  of  these  important  con- 

ventions to  be  held  on  the  Pacific  Coast, 
previous  conventions  having  been  held 
at  Washington,  D.  C,  New  Orleans, 
St.  Louis,  Pittsburgh,  Cincinnati  and 
Chicago.  In  deciding  on  San  Francisco 
for  the  convention  city,  the  National 
Foreign  Trade  Council  was  influenced  by 
the  growing  importance  of  the  Pacific 
Coast  in  the  foreign  commerce  of  the 
country,  and  by  the  enthusiastic  sup- 

port which  the  Far  West  has  given  all 
previous  foreign-trade  gatherings. 

Manufacturers  from  the  East  wel- 
come the  prospect  of  a  San  Francisco 

convention  at  which  the  problems  of 

the  "Twentieth  Century  Ocean"  will  be 
fully  discussed.  With  many  of  the 
markets  of  Europe  restricted  by  em- 

bargoes, it  is  natural  for  manufactur- 
ers to  expand  their  trade  in  South 

America,  and  to  look  toward  new  fields 
among  the  great  populatiojjs  of  China, 
Japan,  India,  Siberia  and  Australasia. 
The  importers  of  the  country,  both  mer- 

chants and  manufacturers,  have  a  spe- 
cial interest  in  the  trade  of  our  west- 
ern ports.  Shipping  men  will  find  on 

the  Pacific  a  marine  situation  of  na- 
tional interest,  brought  about  by  the 

development  of  a  large  Japanese  mer- 
chant fleet  aided  by  government  subsi- 

dies and  low  labor  costs.  Traffic  man- 
agers from  the  interior  of  the  country 

will  be  enabled  to  see  and  judge  at 
first  hand  the  ports  through  which 
much  of  their  sales  will  be  routed  in 
the  future. 

While  the  convention  itself  will  be 
held  in  San  Francisco,  it  will  really  be 
a  Pacific  Coast  gathering,  ard  the  cities 
of  Seattle,  Tacoma,  Portland  and  Los 
Angeles  will  share  with  San  Francisco 
in  the  attention  of  the  visiting  dele- 

gates. 
Railroad   Blacksmiths  Will   Hold 

Convention  in  Chicago 
The  International  Railroad  Master 

Blacksmiths'  Association  will  hold  its 
annual  convention  in  Chicago,  Aug.  19, 
20  and  21.  This  organization  has  been 
recognized  and  encouraged  by  the  rail- 

roads on  account  of  its  educational 
value.  All  master  and  foremen  black- 

smiths that  can  be  spared  from  the  va- 
rious railroads  without  detriment  to 

the  service  will  be  in  attendance. 
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The  executive  and  sales  offices  of  the 
Max  Ams  Machine  Co.,  Bridgeport, 
Conn.,  have  moved  to  101  Park  Ave., 
New  York. 

The  Tacony  Steel  Co.  has  opened  a 
Cleveland  office  in  the  Swetland  Build- 

ing under  the  direction  of  W.  W. 
Keefer,  district  sales  manager. 

L.  V.  Estes,  Inc.,  industrial  engineers 
and  accountants,  has  removed  its  of- 

fices to  the  Century  Building,  202 
South  State  St.,  Chicago,  111.,  where  it 
will  occupy  the  entire  15th  floor. 

The  Waterloo  Cement  Machinery  Co., 
Waterloo,  Iowa,  has  changed  its  name 
to  the  Waterloo  Construction  Machinery 
Co.  H.  B.  Lichty  is  president  and  L.  A. 
Kliebenstein  is  secretary. 

M.  C.  Green  has  discontinued  his  gen- 
eral repair  and  machine  work  to  spe- 

cialize in  preheating  devices,  experi- 
mental and  research  work,  also  acting 

in  the  capacity  of  a  consulting  engineer. 
The  office  and  demonstration  plant  is 
located  at  325  Campbell  St.,  Williams- 
port,  Penn. 

The  Monometer  Manufacturing  Co., 
Ltd.,  Birmingham,  England,  announced 
that  during  the  war  it  has  equipped 
the  English  government  aircraft  fac- 

tories with  its  system  of  melting  fur- 
naces and  also  has  equipped  the  most 

important  government  factories  with 
furnaces  for  the  melting  of  all  ferrous 
and  non-ferrous  metals. 

The  Collins  Rotary  Safety  Razor 
Sales  Co.  has  under  construction  a 
factory  located  on  West  St.,  between 
43rd  and  44th  Aves.,  Chicago,  111.  The 
size  of  this  building  is  158  x  200  ft., 
two  stories  high;  it  is  of  brick,  con- 

crete and  steel  construction  and  is  ex- 
pected to  be  completed  by  July  1.  H. 

A.  Hassalquist  has  been  appointed 
superintendent  and  production  engi- 

neer of  the  new  building.  He  has  been 
identified  with  a  number  of  large  con- 

cerns during  the  past  29  years. 

Meyer,  Strong  &  Jones,  Inc.,  has  suc- 
ceeded to  the  engineering  practice  of 

Henry  C.  Meyer,  Jr.  and  Bassett  Jones, 
associated,  and  of  William  E.  S.  Strong. 
Mr.  Strong  was  connected  for  many 
years  with  the  American  Raditor  Co. 
as  chief  engineer.  During  the  past  year 
he  has  been  engaged  in  war  work,  with 
MacArthur  Bros.  Co.,  in  connection 
with  the  United  States  bag-loading 
plant  No.  2  at  Woodbury,  N.  J..  Mr. 
Meyer  and  Mr.  Jones  have  been  engaged 
in  consulting  work  in  New  York  City 
since  1903.  Messrs.  C.  A.  King,  H.  E. 
Meeker,  H.  F.  Richardson  and  J.  J. 
Ruckers  who  have  been  associated  with 
Messrs.  Meyer  and  Jones  for  a  number 
of  years,  will  be  in  charge  of  the  work 
in  the  new  organization.  The  new  firm 
will  act  as  consulting  engineers  for 
steam  and  electrical  work,  power 
plants,  etc.,  and  will  have  offices  at  101 
Park  Ave.,  New  York  City. 

Trade  Currents 
Cleveland    Letter 

The  last  week  of  the  month  has 

proved  to  measure  up  better  in  volume 
of  machinery  and  machine-tool  busi- 

ness in  the  Cleveland  and  northern 
Ohio  district  than  expectations  at  the 
beginning  of  May  would  have  war- 

ranted. While  no  large  individual 
orders  have  come  forward  during  the 
period,  there  has  been  an  increase  in 
the  number  of  individual  items  of 
equipment  called  for.  Much  of  this 
has  been  of  the  staple  variety,  grind- 

ing machines,  shears,  punches  and  simi- 
lar equipment  constituting  the  main 

business. 

Japanese  Firm  Places  Order 

The  outstanding  feature  of  the  week 
is  the  entry  into  the  Cleveland  market 
by  a  big  Japanese  manufacturing  firm, 
which  is  about  to  place  an  order  total- 

ling $35,000  for  miscellaneous  equip- 
ment of  small  machinery  and  tools,  with 

which  it  plans  to  equip  a  machine  shop 
to  be  operated  in  conjunction  with  its 
manufacturing  establishment. 

Aside  from  this  inquiry  the  best 
development  is  the  larger  number  of 
orders  being  received  for  new  machin- 

ery. Not  since  the  now  memorable 
Nov.  11  has  there  been  such  interest 
in  new  equipment,  in  the  opinion  of 
more  than  one  leading  distributor,  as 
there  has  been  in  the  last  two  weeks. 
Orders  placed  in  the  last  few  days  of 
May  show  that  an  equal  amount  of 
new  material  and  used  machinery  is 
being  taken.  The  Cleveland  trade  is 
well  satisfied  with  the  manner  in  which 
the  Goveriment  is  easing  off  in  the 
disposal  of  used  equip.nent,  for  this 
method  is  taken  as  the  best  means  of 
indicating  there  will  be  no  immediate 
falling  off  in  prices.  It  is  largely  this 
belief  that  is  keeping  consumers  back- 

ward in  the  placing  of  their  orders, 
machinery  interests  say,  and  because 
they  now  realize  there  will  be  no  early 
reductions,  the  reasons  for  optimism 
for  the  next  few  months  in  the  trade 
are  well  founded. 

Import  Restrictions  on  Emery 
Removed 

The  War  Trade  Board  announces  that 

all  existing  restrictions  upon  the  im- 
portation of  emery  and  emery  ore  have 

been  removed,  and  that  shipments  of 
such  commodities  may  hereafter  be 
entered  under  General  Import  License 
No.  PBF-37,  described  in  W.  T.  B.  R. 
726,  issued  May  8,  1919. 

Shipments  of  emery  and  emery  ore 
now  in  the  United  States,  entered  under 
import  licenses  which  were  issued  upon 
the  condition  that  such  emery  or  emery 
ore  would  not  be  used  for  consumption 
until  a  period  of  60  days  had  elapsed 
from  the  date  upon  which  the  restric- 

tions against  the  importation  of  emery 
and  emery  ore  were  removed,  are  re- 

leased for  immediate  use,  and  such 
condition  need  not  be  further  observed 
by  the  holders  of  such  licenses. 

0.  T.  Smith,  for  several  years  con- 
nected with  the  Colonial  Steel  Co.  in 

the  New  England  district,  is  now  as- 
sociated with  the  Aborn  Steel  Co.,  Bos- 

ton, Mass. 
P.  F.  Sheeran  has  returned  to  the 

organization  of  J.  J.  McCabe  Lathe  and 
Machinery  Corporation,  N.  Y.,  and  has 
resumed  his  duties  as  sales  and  ad- 

vertising manager. 

C.  H.  Parr  has  been  appointed  chief 

draftsman  in  the  engineering  depart-' ment  of  the  Hart-Parr  Co.,  Charles 
City,  Iowa.  H.  E.  McGray  is  chief 
engineer  of  this  department. 

F.  W.  Shumard,  supervisor  of  the 
machine  and  tool  branch  of  the  Motor 
Transport  Corps,  Washingfton,  D.  C, 
has  left  the  Government  service  and  is 
now  superintendent  of  the  Arnold 
Hellmuth  Manufacturing  Co.,  Brook- 

lyn, N.  Y. Walter  E.  Flanders,  pioneer  in  the 
automobile  industry,  has  resigned  his 
connection  with  the  Maxwell  Motor  Co., 
of  which  he  was  for  many  years  presi- 

dent and  more  recently  chairman  of  the 
board  of  directors.  His  future  plans 
have  not  been  made  known. 

Lieut.  H.  J.  Williams,  Engineering 
Division,  Ordnance  Dept.,  U.  S.  A.,  re- 

cently discharged,  has  been  appointed 
engineer  of  the  Beacon  Falls  Rubber 
Shoe  Co.,  Beacon  Falls,  Conn.  Prior 
to  his  entry  into  the  service,  Mr.  Wil- 

liams was  consulting  and  mechanical 
engineer  and  also  on  the  teaching  staff 
of  Pratt  Institute,  Brooklyn,  N.  Y. 

Charles  T.  Fallon  has  been  ap- 
pointed sales  manager  of  the  Tacony 

Steel  Co.,  which  has  recently  opened 
offices  in  the  Oliver  Building,  Boston, 
Mass.  Mr.  Fallon  has  been  in  the 
U.  S.  Naval  Reserve  Flying  Corps  for 
two  years  and  prior  to  his  enlistment 
was  connected  with  the  Wheelock  Love- 

joy  Co. 1.  Hall,  managing  director  and  engi- 
neer of  the  Monometer  Manufacturing 

Co.,  Ltd.,  Birmingham,  England,  will 
sail  for  this  country  in  the  course  of 
another  month  to  make  arrangements 
for  the  organization  for  the  manufac- 

ture of  all  kinds  of  Monometer  furnaces 
for  melting,  annealing,  carbonizing  and 
heat-treatment  of  steel. 

Want  to  Represent  American 
Firms  in  France 

The  Societe  Francaise  D'Action  Eco- 
nomique,  1  rue  des  Italiens,  Paris, 
France,  which  is  represented  here  by 
Daniel  T.  Pierce,  149  Broadway,  New 
York,  reports  that  it  has  inquiries  from 
French  firms  who  desire  to  secure 

American  agencies  in  France  for  build- 
ing hardware,  portable  wooden  dwell- 

ings, automatic  machinery,  electrical 

supplies,  and  oil  and  lubricants  for  in- dustrial purposes. 
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GrindinK  Stands,  Electric 
United    States    Electrical    Tool    Co..    Cincinnati,    Ohio. 

"American    Machinist,"    May    15,    1919 
Made  in  one-  and  two-horse- 

power capacities,  driven  by  West- 
inghouse  electric  motors  ard  can 
be  furnished  for  dire'Jt  current 
of  110  or  220  volts  or  alternating 
current  of  220  or  440  volts.  60  or 
25  cycles,  for  either  two-  or  three- 
phase  circuits.  The  weight  of  the 
smaller  machine  is  3fi0  lb.  while 
that  of  the  larger  is  480.  The 
diameter  of  the  emery  wheel  on 
the  smaller  machine  is  10  in.,  and 
the  diameter  of  the  emery  disk 
is  12  in.  On  the  larger  machine 
the  diameter  of  the  emery  wheel 
is  12  in.  with  IJ-in.  face,  and  the 
diameter  of  the  emery  disk  is  12 
in.  SKF  ball  bearings  are  used 
and  ball-thrust  bearings  are  fitted 
on  the  emery  disk  side  of  the  mo- 

tor to  take  care  of  the  end  thrust  from  the  emery  disk, 
speed  of  the  alternating-current  machine  is  1700  r.p.m. 
that  of  the  direct-current   is   2000   r.p.m. 

Micrometer,    Quantity-Production 
J.  T.  Slocomb  Co..  Providence,  R.  I. 

"American    Machinist,"    May    15,    1919 

The  quantity-production  mi- crometer .shown  is  intended  for 
use  where  a  large  number  of 
pieces  are  to  be  made  of  one  size, 
the  micrometer  saving  eye-strain 
and  allowing  accuracy  in  inspec- 

tion. The  graduated  portion  is 
clamped  to  the  micrometer  spin- 

dle and  the  indicator  is  clamped 
to  the  sleeve  or  stationary  part 
of  the  micrometer,  the  attachment 
being  so  adjusted  as  to  lead  zero 
at  the  correct  size  and  0.002  in. 
on  each  side,  plus  or  minus,  The 
distance  between  the  thousandth 
marks  is  ft  of  an  inch.  The  parts 
are  made  of  aluminum  for  light- 

ness and  are  furnished  to  read  in 
half  thou.sandths  or  in  tenths  of 
thousandths. 

The 

whili? 

Oage,  PluK,  Double-End  netacliuble 
American  Gage   Co.,   Bridgeport,   Conn. 

"American    Machinist."    May    15,    1919 

The  handle  is  drilled  through  and  drilled  and  rea,med  to  a 
specified  depth  in  each  end  to  fit  the  .shanks  of  the  plugs-  ihe 
plugs  are  held  in  place  by  hardened-steel  screws.  The  plug 
holes  are  countersunk  to  prevent  difHculty  from  burrmg  m  case 

the  ease  was  used  with  only  one  plug  in  place  and  roughly  nan- 
died  The  plugs  are  carried  in  stock  heat-treated,  seasoned  and 
rough-ground,  and  are  finish-ground  and  lapped  to  the  customers 
specifications  when  the  order  is  received. 

Plier    Wr«nchefi 

A.  C.  Allen,  6441  Egglcston  Ave.,  Chicago,  III. 
"American    Machinist."    May    16,    1919 

The  wrenches  are  convenient  to 
manipulate,  quick  acting,  and 
take  a  firm  grip  on  the  object 
clamped  in  the  jaws.  At  any 
opening  the  Jaws  are  parallel.  The 
slotted  opening  for  the  fulcrum 
pin  permits  adjustment  for  three 
sizes  of  openings.  In  wrenches 
Nos.  3  and  4  a  different  type  of 
adjustment  is  used  with  a  curved 
slot  for  the  fulcrum  pin.  It  is 
claimed  that  with  these  plier 
wrenches  a  ratchet  motion  may  be 
obtained  on  nuts  and  pipes  by  re- 

leasing the  handle  and  takuig  a new  grip. 

Truck,  Tj-pe  -M  "Sinrielift" 
Lewis  Shepard  Co.,   48   Binford   St.,  Boston,   Mass. 

"American    Machinist,"   Mny   15.    1019 
This  is  a  light-duty  model  ele- 

vating truck,  designed  to  handle 
loads  up  to  2000  lb.  only,  and  the 
elevation  of  2  in.  is  accomplished 
by  one  stroke  of  the  handle.  To 
raise  the  load  it  is  simply  neces- 

sary to  press  the  foot  pedal  which 
engages  the  lifting  handle  with 
the  load.  To  lower  the  load,  the 
pawl  is  thrown  back  with  the  foot 
but  the  load  cannot  be  lowered 
until  the  operator  takes  the 
weight  of  the  load  on  the  handle 
to  control  its  descent,  this  feature 
Insuring  that  the  operator  must 
be  ready  to  control  the  load  be- fore it  can  be  lowered.  Made  In 
9  styles.  Heights,  lowered.  6.  7 
and  9  in.  :  diameter  of  wheels,  €, 
7  and  9  in.  ;  width.  17i  in.  ;  over- 

all   lengths.    40    to    61J    in.;    wheel 
bases.  31J  to  51J  in.  ;  wheel  face.  2i  in.  ;  lengths  of  carrying  plat, 
forms,   28   to   48   in.  ;    net  weights,   140    to    170    lb. 

May   15,   1919 

DreHHcr,   GrIiidiiiK-Wlieel 
W.   T.   Smith   Manufacturing   Co.,    Bridgeport,   Conn. 

"American  Machinist," 
A  grinding-wheel  dresser,  so made  as  to  produce  the  proper 

form  of  wheel  for  grinding  va- 
rious radii.  Its  main  feature  is 

a  diamond  holder  mounted  in  a 
trunnioned  yoke.  With  the  cutting 
point  set  to  the  correct  radius  on 
the  micrometer  scale  it  is  only 
necessary  to  swing  the  movable 
arm  through  90  deg.  for  a  radius 
and  through  180  deg.  for  a  half 
circle.  Thus  no  templet  or  cutter 
is  required  and  the  time  of  the 
operation  is  materially  reduced. 
The  tool  is  shown  set  for  cut- 

ting an  inside  or  concave  radius. 
For  an  outside  or  convex  radius 
the  point  of  the  tool  will  be 
drawn  back  to  the  other  side  of 
the  center  line.  In  either  case 
the    exact    radius    is    determined 
by    the   micrometer    adjustment  under  the  fingers  of  the  operator. 
The  micrometer  is  graduated  in  thousandths  of  an  inch  for  radii. 

riinck.   Drill,  "Elli»on" 
American  Machine  Co.,   104  Wellington  Ave.,  Hartford,   Conn. 

"American   Machinist,"   May   15,    1919 

Trailer   Coupler,  "Carlton" 
Lansing    Co.,    Lansing,    Mich. 

"American   Machinist."    May    15.    1919 

These  chucks  are  made  at  pres- 
ent in  three  sizes:  No.  1  has  a 

capacity  for  drills  up  to  li  in. ; 
X.).  2,  up  to  U  in.  and  No.  3.  up 
to  J?  in.  Two  other  sizes  will  be 
ready  by  July  1.  No.  4  will 
have  a  capacity  of  from  A  to  % 
in.,  and  No.   5,   from   8   to   J  In. 

L:„.- 

The  illustration  shows  a  coupler 
built  to  join  industrial  trailers 
together  and  to  the  tractor  draw- 

ing them.  It  is  built  of  malleable 
iron  and  permits  trucks  to  be 
operated  at  any  angle  up  to  90 
deg.  to  each  other  as  shown. 
When  uncoupled  the  drawbar 
clears  the  floor  or  remains  up 
against  the  load  when  placed  in 
that  position. 

Patented  Aug.  20,  1918 
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The  Bureau  of  FurelKii  and  Domestic 
Commerce.  nepartment  of  Commerce, 
Waxlilnfcton,  H.  C.  has  Inquiries  for  tlie 
atcencies  of  macliinery  and  macliine  toois. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the 
al>ove  address  by  referring  to  the  number 
following    each    item. 
Firms  in  Belgrium  desire  to  purchase 

machine  tools,  belting,  coal-mining  ma- 
chinery, accessories  for  railroad  cars  and 

locomotives.  Agencies  are  also  desired. 
No.    29,372. 

The  purchase  of  machinery  and  equip- 
ment for  a  complete  bottle-making  plant, 

with  capacity  for  making  annually  15.000,- 
000  bottles,  and  also  window  glass,  is  de- 

sired by  a  company  in  Spain.  Quotat  ons 
should  be  given  f.o.b.  New  York.  Terms, 
cash  against  documents  through  bank  in 
New  York.  Correspondence  should  be  in 
Spanish.      References.      No.    29,374. 

An  agency  is  desired  by  a  firm  in  Swit- zerland for  the  sale  of  tools,  machine  tools, 
and  articles  for  metallurgical  industry  in 
general.  Correspondence  should  be  in 
French.      Reference.      No.    29,385. 

A  merchant  in  France  desires  to  secure 
an  agency  for  the  sale  of  motors  of  all 
kinds,  gas  engines,  combing,  spinning  and 
weaving  machinery  and  accessories.  Cor- 

respondence should  be  in  French.  Refer- ence.     No.    29,375. 
A  steel  plant  In  Italy  which  is  about  to 

increase  its  capacity  will  require  blast  fur- 
naces, steel  furnaces,  blowing  engines, 

boilers,  trains  of  rolls  for  plates,  beams  and 
rails,  and  steel  construction  for  building. 
Heretofore,  these  products  were  supplied 
by  Germany,  but  now  it  is  suggested  that 
an  American  with  a  knowledge  of  the 
Italian  language  be  sent  to  Italy  to  make 
estimates  for  this  work.     No.  29,411. 
The  purchase  outright  or  an  agency  is 

desired  by  a  firm  in  England  for  the  sale 
of  tools,  chiefly  joiners'  and  engineers',  but particularly  those  used  by  ironmongers  and 
hardwaremen.      Reference.      No.   29,415. 

A  man  in  India  Is  desirous  of  obtaining 
machinery  for  the  extraction  of  oil  from 
oil  seeds,  and  wishes  to  be  placed  in  com- 

munication with  firms  who  can  supply  these 
machines.      No.    29,421. 

The  director  of  a  locomotive  and  marine 
engine  manufacturing  establishment  in 
Italy  desires  to  purchase  American  ma- 

chine tools.  An  opportunity  is  hereby  of- 
fered for  the  introduction  of  American 

machine  tools  in  that  country.      No.   29,427. 
Tractors,  other  agricultural  machines, 

copper  sulphate,  and  sulphur  and  instru- 
ments for  treatments  of  plant  diseases,  are 

required  by  a  company  in  France.  Terms, 
cash.  Correspondence  should  be  in  French. 
Reference.     No.  29,448. 

The  purchase  of  all  kinds  of  metals  is  de- 
sired by  a  firm  in  Sweden.  Correspondence 

may  be  In  English.     Reference.     No.  29,451. 
Electrical  supplies  of  all  kinds,  trans- 

mission belting,  axles,  machine  tools,  elec- 
trical cables,  etc.,  are  desired  by  a  firm  in 

Norway.  Quotations  should  be  given  f.o.b. 
American  port  of  shipment.  Terms,  cash 
against  documents.     Reference.     No.  29,452. 

conversant  with  elementary  algebra  only, 
and  perhaps  a  little  trigonometry.  The  sub- 

ject matter  may  therefore  be  followed 
easily  by  those  whose  knowledge  of  mathe- 

matics is  limited,  or  has  become  rusty  from 
disuse.  An  endeavor  to  bring  the  subject 
fully  up  to  date  is  apparent,  and  it  in- 

cludes data  of  the  latest  designs  specially 
gathere'^  for  the  purpose  from  the  leading 
manufacturers.  Truck-engine  design  Is 
treated  in  an  unusually  exhaustive  manner 
owing  to  the  present  increasing  importance 
of  this  subject. 

The  various  chapter  headings  are :  En- 
gine Principles :  Compression,  Combustion 

and  Expansion  of  Gas  ;  Cylinder  Clearance 
and  Compression :  Theor.v  of  Four-cycle 
Engine  Disclosed  b.v  Indicator  Diagram : 
Cylinder  Dimensions  :  Valves ;  Valve  Tim- 

ing. Cams,  Camshafts ;  Camshaft  and  Ac- 
cessory Drives  :  Pistons  ;  Connecting-Rods  : 

Crankshafts,  Engine  Balancing ;  Kinetic 
Forces  ;  Flywheels  ;  Crankcases  :  Lubrica- 

tion of  Engines  :  Offset  Cylinders  ;  Mani- 
folds I  Engine  Cooling,  Combustion  Cham- 
ber, etc.  :  Power  of  Engines,  EfBciency, 

Torque ;  Brake  Horsepower  Tests  of  Auto- 
mobile Engines  ;  Mean  Effective  Pressure  ; 

The  Manaograph ;  Brake  Horsepower  Test 
by  Electric  Dynamometer ;  Brake  Horse- 

power Test  by  Hydraulic  Dynamometer : 
Tractive  Effort  and  Power  for  Motor  Ve- 

hicles :  Tractive  Factor,  Torque,  etc.  ;  Ma- 
terials ;  Hardening  Steel ;  Methods  of  Test 

ing  Hardness  of  Metals  ;  Index. 
Standard     Wiring    for     Electric    liight    and 

Power.      By   11.    C.    Cushing,    Jr.      Two 
hundred     and     sixty-seven     4     x     6i-in. 
pages     with     illustrations,     tables     and 
diagrams.       Bound     in     flexible     black 
leather,  handbook  style.      Published   by 
H.    C.    Cushing,    Jr.,    8    West    40th    St., 
New  York.     Price  J  1.50. 

This  book  contains  the  latest  Information 
and   suggestions   for   light   and   power   wir- 

ing.      The     author.     In     collaboration     with 
Ralph  Sweetland,  secretary  of  the  electrical 
committee   of   the    National   Fire   Protection 
Association,   has   made   It  his   aim   in   com- 

piling   this    book,    to    set    forth    as    clearly 
as  possible  the  sssential  rules  and  require- 

ments  for   safe    and    eflicient   exterior   and 
interior    wiring   and    construction    for    elec- 

tric heat,   power  and   light.      The   object   is 
to    standardize,    as    much    as    possible,    all 
work  of  this  nature,  and  to  suggest  to  the 
electrical   engineer,    architect,    house-owner, 
contractor   and   wireman.    Just   what   is   re- 

quired by  the  Fire  Underwriters'  Inspectors throughout  the  United  States.     The  arrange- 
ment   of    the    book    makes    It    easy    to    find 

almost  any   subject    relating   to   wiring  and 
its  numerous  problems. 

Motor-Vehicle    Kngineering,      By    Ethelbert 
Favary.       Three    hundred    and     thirty- 
three   6  X   9-in.   pages.   133    illustrations 
and    34    tables.      Bound    In    green    cloth 
boards.       Published    by    the    McGraw- 
Hill  Book  Co.,  239  West  39th  St.,   New 
York.      Price,    $3. 

The  object  of   this  book   is  to   give   in   a 
concise  manner  and  In  simple  language,  the 
Information  needed  by  the  designer  and  the 
automobile  engineer  in  their  evervdav  work, 
Mnd    with    only    the    simplest    mathematics. 
The   book    is   also   Intended   for   draftsmen, 
technical  graduates,   mechanics  and   others 
engaged   in  different   branches   of  engineer- 

ing, who  wish  to  obtain  a  technical  training 
In   motor-vehicle  engineering,   including  de- 

sign  and  testing.     Throughout  the  volume, 
the  higher  mathematics  have  been  eliminat- 

ed, as  the  author  has  found  from  practical 
experience  that  a  majority  of  those  seeking 
information    on    engineering    subjects    are 

Ideals  and  Convictions.  Frank  D.  Chase. 
Inc..  Chicago,  111.  Booklet  ;  pp.  30  ;  5  x 
6  in.  :  showing  reprints  of  advertisements 
to  illustrate  what  the  company  is  doing 
as  Industrial  engineers  and  also  its  con- 

victions regarding  the  present  Industrial situation. 
Gisholt  Products.  GIsholt  Machine  Co., 

Madison,  Wis.  A  condensed  catalog  of  Its 
products  such  as  turret  lathes,  automatic 
turret  lathes,  vertical  boring  and  turning 
mills,  universal  tool  grinding  machines, 
boring  bars,  etc.  A  complete  catalog  on 
each  product  will  be  sent  free  upon  request. 

Sprague  Electric  Fans.  General  Electric 
Co.,  N.  Y.  A  16-page  booklet,  illustrating 
and  giving  volts,  sizes  and  list  prices  of  the 
Sprague   electric    fans. 

Bulletin  No.  263.  Walter  A.  Zelnicker 
Supply  Co.,  St.  Louis,  Mo.  Circular :  pp. 
4  ;  3J  X  ,SJ  in.  ;  describing  its  various  prod- 

ucts which  are  listed  as  follows:  Portable 
hand-power  plpe-thr*adlng  machines,  lamps 
and  copying  presses.  Also  specifications 
of  its  steel  bodies  (for  manufacturing  and 
industrial  purposes)  and  dimensions  of  the "Mosler"   safe. 

Booklet  137.  Works  and  Products.  Allis- 
Chalmcrs  Manufacturing  Co.,  Milwaukee. 
Wis.  A  62-page  booklet  in  condensed  form 
describing  and  illustrating  its  capacity  for 
producing  a  variety  of  machinery  and  de- 

tailed information  about  the  company's plant  and  products. 
Chesapeake     Electric     Traveling     Cranes. 

Chesapeake  Iron  Works,  Baltimore.  Md. 
Catalog,  p.  28,  9x11  in.  :  giving  cuts  and 
specifications  showing  the  use  of  the 
Chesapeake  crane  in  the  large  machine 
shops.  A  representative  will  call,  upon  re- 

quest, to  confer  regarding  the  crane  re- 
quirements. 

American  Drop  Forge  Association  will 
hold  its  sixth  annual  convention  Jointly 
with  the  Drop  Forge  Supply  Association, 
June  12,  13  and  14,  at  Pittsburgh,  Penn. 
The  convention  headquarters  will  be  the 
William  Penn  Hotel.  A.  W.  Peterson,  of 
the  American  Drop  Forge,  Pittsburgh,  is 
the  secretary  of  the  first-named  association, 
and  A.  L.  Wurster  of  the  Sizer  Forge  Co., 
Bourse  Building,  Philadelphia,  is  the  secre- tary of  the  latter. 

American  Foundrymen's  Association.  An- nual convention  and  exhibit  will  be  held  in 
Philadelphia  the  week  of  Sept.  29,  1919. 
C.  E.  Hoyt,  secretary.  111  W.  Monroe  St., Chicago,    111. 

The  American  Railway  Association,  Me- 
chanical Section,  will  hold  its  convention 

and  exhibition  at  Atlantic  City,  N.  J.,  June 
18-25.  Secretary,  J.  B.  Conway,  1841  Oliver 
Bldg.,    Pittsburgh,    Penn. 

The  American  Railroad  Master  Tinners', 
Coppersmiths'  and  Pipefitters'  Association. Annual  convention  will  be  held  June  23, 
24  and  25,  1919,  at  Marquette  Hotel,  St. 
Louis,  Mo.  The  officers  of  the  association 
are :  President,  W.  J.  Moftatt ;  first  vice 
president,  G.  B.  Hosford ;  second  vice 
president,  W.  W.  Nash ;  third  vice  presi- 

dent, T.  E.  Holderby ;  secretary-treasurer. 
Otto  E.  Schlinck,  485  West  5th  St.,  Peru, Ind. 

The  American  Society  of  Marine  Drafu- 
men  will  hold  its  eight  annual  convention 
at  the  Hotel  Brunswick,  Boston,  Mass.,  on 
June  20  and  21.  B.  G.  Barnes,  1596  North 
Ave.,   Bridgeport,  Conn.,   Is  the  secretary. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler,  Detroit,  Mich.,  June  16-19,  1919. 
Secretary,  Calvin  Rice,  29  West  39th  St.. New   York  City. 

American  Society  for  Testing  Materials 
will  hold  its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  24-27,  head- 

quarters at  the  Hotel  Traymore.  Secretary- 
treasurer,  University  of  Pennsylvania. Philadelphiei,   Penn. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock,  Jr.,  secretary.  Room 
41,   166   Devonshire   St.,   Boston,   Mass 

Electric  Hoist  Manufacturers'  Associa- tion. Monthly  meetings  at  the  offices  of 
the  Yale  &  Towne  Manufacturing  Co..  9 
East  40th  St.,  New  York  City.  Secretary. 
W.  C.  Briggs,  Shepard  Electric  Crane  and Hoist   Co. 

Engineers'  Club  of  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the  month. 
with  the  exception  of  July  and  August. 
Lewis  H.  Kenney  is  the  chairman  of  com- mittee on  papers. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K 
Hiles.  secretary,  Oliver  Building,  Pitts- 

burgh,   Penn. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia,  Penn.. 
Howard  Evans,  secretary.  Pier  45,  North 
Philadelphia,    Penn. 

Rochester  Society  of  Technical  Drafts- 
men. Annual  meeting  and  election  of  offi- 

cers to  be  held  June  28.  On  May  29 
Maurice  A.  Wilder  will  be  the  speaker. 
Secretary,  O.  L.  Angevine.  Jr.,  Rooms  131- 
137,    Sibley   Block,    Rochester,   N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine,  Jr.,  secretary,  857  Genesee 
St.,  Rochester,  N.  Y. 
The  Second  Pan-American  Commercial 

Conference  will  be  held  at  the  Pan-Ameri- 
can Building  in  Washington,  D.  C,  from 

June  3  to  6,  1919.  John  Barrett,  Pan- 
American  Union,  Washington,  D.  C,  is  the 
director  general. 

Society  of  Automotive  Engineers.  Spring 
meeting  to  be  held  at  Ottawa  Beach,  Mich.. 
June  23-37.  1919.  Secretary,  Coker  Clark- 
son,   29  West   39th  St..  New  York  City. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel,  secretary.  310  New 
England   Building,   Cleveland.   Ohio. 

Western  Society  of  Engineers,  Chicago, 
ni.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 
July  and  August  Edgar  S.  Nethercut,  sec- retary, 1735  Monadnock  Block,  Chicago,  IlL 
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Vine,  Qulok-Actinjc  Cam 
F.  C.  Sanford  Manufacturing  Co.,  Bridgeport,  Conn. 

"American  Machinist,"   May   15,   1919 
This  is  a  milling-machine 

vise  which  is  operated  with- 
out tools.  The  jaws  are 

brought  to  the  work  by  a 
chrome-nicl^el  steel  screw 
running  in  a  steel  floating 
nut  and  operated  by  a  fluted 
handwheel.  They  are  closed 
on  the  work  by  a  quick - 
operating  cam  operated  by 
the  hand  lever  shown.  The 
movement  of  the  lever  is 
from  either  side  toward  the 
center  so  that  it  may  be  operated  by  either  hand.  The  screws 
which  hold  the  Jaws  are  readily  accessible,  thus  making  the  chang- 

ing of  jaws  a  simple  matter.  The  company  is  prepared  to  supply 
special  jaws.  The  base  and  movable  slide  are  made  of  semi-steel 
and  the  slide,  handle  and  gibs,  of  steel.  The  Jaws  are  of  hardened 
and  ground  tool  .steel.  Accuracy  sufficient  to  meet  all  the  demands 
of  the  toolroom  is  claimed  by  the  maker.  Reciprocating  parts  are 
hand  scraped,  including  the  base  in  which  key  slots  are  pro- 

vided fitted  with  hardened  movable  keys.  The  vise  is  clamped 
by  a  tee-bolt  with  hardened   tee-slot  nut. 

Swivel  Bane   for   MIUlnK   Vlaeii,  Kt«. 
F.  C.  Sanford  Manufacturing  Co.,   Bridgeport,   Conn. 

"American  Machinist,"   May   15,    1919 

A  swivel  base  particularly  de- 
signed for  use  with  the  vises  mado 

by  this  company  but  may  bo 
adapted  to  other  uses.  A  keyway 
and  graduations  are  provided,  the 
hold-down  bolts  serving  to  lock 
the  swivel  top  in  any  desired  posi- 
tion. 

Vise,   Heavy-Duty   MillliiK 
F.  C.   Sanford  Manufacturing  Co..   Bridgeport,  Conn. 

"American   Machinist,"   May  15,   1919 

This  is  an  all-steel  vise  and  is 
made  for  the  heaviest  work  that 
a  triple  back-geared  milling  ma- 

chine can  handle.  The  movable 
jaw  is  operated  by  a  24-in.  socket 
wrench  working  on  a  l}-in..  6- 
pitcl\.  nickel-steel  screw.  This  vise 
is  made  with  either  a  4-in.  or  9-in. 
opening. 

iiagri.  Micrometer  AdJUBtable  Snap,  "Scusa" 
Lowry-Knise  Co.,  211  West  Adams  St.,  Syracuse,  N.  Y. 

"American   Machinist,"  May  15,   1919 
Kmbodies  the  usual  features  of 

the  ordinary  adjustable-limit  snap 
gage  and  in  addition  provides  a 
ready  means  for  determining  the 
exact  amount  of  stock  to  be  re- 

moved to  permit  the  piece  to  enter 
the  limit  gage.  The  micrometer 
attachment  is  similar  in  construc- 

tion to  the  ordinary  micrometer. 
The  frame  is  made  of  cast  iron 
with  two  strengthening  ribs 
which  afford  an  easy  grip  and 
is  finished  in  black  enamel, 
baked  on.  The  two  hardened 
measuring  plugs  on  the  same  side 
with  the  micrometer  head  are 
ground  and  pressed  into  accu- 

rately reamed  seats  until  they 
rest  on  two  headless  screws  which 
are  sealed  in  place.  The  three 
plugs  on  the  opposite  side  are 
ground  and  lapped  to  have  a  tight 
friction   fit   and   are   adjustable. 

Vllllins  Cutters 
R.  W.   Runde  Machine,  Tool  and  Die  Works.   Detroit,  Mich. 

"American   Machinist,"    May   22.    1919 
The  mills  are  made  in  sizes 

as  desired  and  adapted  for  vari- 
ous types  of  milling  machines.  The 

advantages  flaimed  are,  that  the 
cutter  always  maintains  its  origi- 

nal diameter  automatically  ;  the 
individual  blade  adjustment  per- 

mits grinding  the  blades  by  hand 
without  removing  the  body  from 
the  machine  ;  there  is  a  compara- 

tively small  surface  to  be  ground  ; 
both  ends  of  the  blades  can  be 
used  allowing  the  ends  to  be 
made  with  different  shapes  if  de- 

sired ;  only  five  minutes  are  re- 
quired to  grind  and  replace  a  set 

of  blades  ;  blades  too  short  for  use 
in  the  cutter  can  be  used  in  lathe, 
shaping-machine,  or  planing-ma- 
chine  toolholders ;  additional  sets 
of  blades  may  be  obtained  without 
excessive  cost,  and  a  hardened  body making  for  long  life. 

Riveter,  Electric  Type  C 

Thomson  Electric  Welding  Co.,  Lynn,  Mass. 
"American   Machinist,"   May  22,   1919 

Will  handle  any  commercial  lengths  of 
rivets  successfully  from  g  up  to  I  in.  in 
diameter.  The  rivet  is  first  set  in  place 
in  its  hole  and  the  work  is  then  laid 
on  the  lower  die  so  that  the  under  head 
of  the  rivet  rests  in  a  small  pocket  in  the 
face  of  the  lower  die.  The  copper  heat- 

ing die  is  forced  into  contact  with  the 
upper  end  of  the  shank  to  be  heated. 
Pressure  on  the  push  button  turns  on  the 
current  and  heats  the  rivet.  When  the 
rivet  is  heated  to  the  proper  degree  the 
pressure  on  the  hand  lever  is  released 
and  the  head  swung  to  the  right,  bringing 
the  steel  heading  die  in  line  with  the 
rivet  The  foot  treadle  is  then  de- 

pressed, engaging  a  clutch  that  causes 
the  heading  die  to  make  one  full  down 
stroke  only  and  return  to  its  starting 
position  when  the  clutch  is  automatically disengaged. 

Grinding  Machine,  Universal 
Warren  P.  Fraser  Co.,  Westboro,  Mass. 

"American  Machinist,"  May  22,   1919 

Made  in  four  sizes.  No.  2-C  10 
X  30  in.,  No.  2-AC  12  x  30  in.. 
No.  3-C  10  X  43  in.  and  No.  3-AC 
12  X  42  in.;  automatic  crossfeeds, 
0.00025  to  0.005  in.  ;  size  of  wheel, 
10  in.  in  diameter  with  3-in.  hole 
and  thicknesses  up  to  li  in.: 
graduations  on  swivel  table,  up  to 
6  deg.  on  each  side  or  up  to  2J-in. 
taper  per  foot  in  both  directions  ; 
wheel  speeds,  three.  1910.  2300 
and  2875  r.p.m.  ;  table  speeds, 
eight.  10  to  165  in.  per  min. ; 
work  speeds,  eight,  17  to  340 
r.p.m.  ;  diameter  of  front  spindle 
bearing,  li  in.  :  diameter  of  spin- 

dle nose,  1 1\  in. ;  taper  hole  in  spindle.  No.  2  Morse :  speed  of 
internal  grinding  fixture,  25,000  r.p.m. ;  weights.  No.  2-C  machine, 
3300  lb,.  No.  3-C  machine,  3700  lb. 

Hammer,  Air  or  8team  "Utility" 
Sullivan  Machinery  Co.,  Chicago.   111. 

"American  Machinist,"  May  22, 
1910 

Specifications:  Throat  from  center  of  die 
to  face  of  column,  15  in.  ;  will  take  work  up 
to  2  in.  thick ;  hammer  is  capable  of  600 
strokes  per  min. ;  net  weight,  1675  lb. ;  over- 

all height,  6  ft.  6  in. ;  depth  of  base,  29  in.  ; 
width  of  base,  16i  in. ;  hammer  cylinder,  di- 

ameter. 55  in.  :  hammer  cylinder,  stroke  53 
in. :  air  pressure  required,  80  to  100  lb. ;  air 
consumption  at  90  lb.,  93  cu.ft.  per  minute ; 
total   striking   weight,    100   lb. 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG   IRON— Quotations  compiled  by  The  Matthew  Addy  Co.,  as  per  Depart- 
ment of  Commerce  Committee  Schedule. 

CINCINNATI  ,,„  ,5 
No.  2  Southern    77  « 
Northern  Basic    it  il 

Southern  Ohio  No.  2    ■'°" 

NKW  YORK— TIDEWATER  DELIVERY  ^^   ̂^ Penna.  2X    1111 

Virginia  No.  2    ' '   A? 
Southern  No.  2    

:>:>.y:> 

BIRMINGHAM  ,,   ,, 

No.  2  Foundry    •'"■" 

PHlIj^DELPHIA        .    ̂ ,     ,  ,(,  AS Eastern  Pennsylvania  No.  2    in  tl 

Virginia  No.  2    30. 85 
Basic    in  Qfi 

Grey  Forge    ^"  ̂S 
Bessemer    "" 

CHICAGO      ,      ,      ,  „  25 
No.  2  Foundry  local    "  " 
No.  2  Foundry,  Southern    >l./3 

PITTSBURGH,  INCLUDING  FREIGHT  CHARGE  FROM  VALLEY
 

No.  2  Foundry    l°\l 
Basic    II  W 
Bessemer    i^ .  j  j 

STEEL  SHAPES — The  following  base  prices  per  1 00  lb.
  are  for  structuril 

shapes  3  in.  by  }  in.  and  larger,  and  plates  i  in.  and  heavier,  from  jobbers'  ware- houses at  the  cities  named: 

. —  New  York   > 
One  One 

Current  Month       Year 
Ago 

$4.20 4.10 
4.10 

Structural  shapes   $3.47 
Soft  steel  bars     3 .  37 
Soft  steel  bar  shapes.  3.37 
Soft  steel  bands      4  07 
Plates,  }  to  1  in.  thick  3.67 

Ago 

$4.07 3  97 
3  97 

4.57 
4,27 

.—  Cleveland  -^ 

One Current      Year 
Ago 

$4.20 4.20 
4.20 

—  Chicago  ̂  
One 

$3.37 3.27 

3.27 

Current 

$3.47 3.37 
3.37 

Year 
Ago 

$4  20 
4.10 
4.10 

4.45 3.57 4.20 
3.67 4.45 

♦For  A-i°-  plates  the  extra  is  30o.  per  1 00  15. 
Note — For  less  than  carload  lots  add  4ic.  per  100  lb. 

gy^U   IRON — Prices  per  1 00  lb.  at  the  places  named  are  as  follows: Current  One  Year  Ago 

Pittsburgh,  mill,  Eastern  shipment        *^''  $3.  50 
Warehouse,  New  Y'ork          3. 37  4. 70 
Warehouse,  Cleveland            3.22  4.0 
Warehouse,  Chicago          3  37  4.10 

gl'gjgL  SHEETS — The   following   are  the  prices  in  cents  per  pound  from 

jobbers'  warehouse  at  the  cities  named ■New  York- Cleveland 
Chicago 

t.20 

•No.  28black       4  35 
•No.  26  black       4.25 3  a 

O  £ 

*Nos.  22  and  24  black...  4.20 
Nos.  18  and  20  black..  4.15 
No.  16  blue  annealed...  3.75 
No.  14  blue  annealed.  .  3.65 
No.  10  blue  annealed. .  3.55 

•No.  28  galvanized    5.70 
•No.  26  galvanized    5.  40 
No.  24  galvanized    5 .  25 

.50 

.40 

.35 .30 

.77 

.67 4,57 

6.50 
6.20 
5.90 

5.62 
5.52 

oS<:  0>-<  O  £ 

5.27 
5.17 
5.12 
5.07 
4.67 
4,57 
4,47 
6,62 
6.32 

6   17 

6.45 

6.35 6.30 
6.25 
5.65 5.55 
5.45 

7.70 
7.40 
7.25 

6  385 

6.285 6  235 

6.185 
5.585 
5.485 
5  385 
7.635 
7.335 

7.185 

£  0><-<! 37  6.45 

27  6.35 
22  6.30 
17  6.25 
77  5.65 
67  5.55 
57  5.45 
72  7.70 
42  7.40 
27  7.25 

•  For  painted  corrugated  sheets  add  30c.  per  100  lb.  for  25  to  28  gage;   25c.  for 
1 9  to  24  gage ;  for  galvanized  corrugated  sheets  add  1 5c. ;  all  gages. 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
reauiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  the 
following  discounts  hold: 

Current  One  Year  Ago 

New  York       List  List  plus  10% 
Cleveland       5%  off  List  plus  10% 
Chicago        2%  off  List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
Extra  Standard 

NewYork       45%  40% 
Cleveland       35%  35% 
Chicago       35%  35% 

SWEDISH  (NORWAY)  IRON— The  average  price  per  1001b.,  in  ton lots  is: 
Current  One  Year  Ago 

NewYork       $25.50-30  $15  00 
Cleveland         20  00  1 5  00 
Chicago          16.50  15.00 

In  coils  an  advance  of  50c.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  15c.  per  lb. 

WELDING  MATERIAL   (SWEDISH)— P™™  "e  as  follows  in  cents per  pound  f.o.b.  New  .York,  in  100  lb.  lots  and  over: 
Welding  Wire 

i,H.  A,  1.  A.  ft 

No.  8,  A  i     '  " 

._  and  No.  10 
No.  12   

A,  No.  I4and  A.. No.  18   
No.  20   

25. 50  to  33.00 

Domestic  20<'.  for  j^,  I5e.  for  J  to  ̂ . 

Cast-iron  Welding  Rods 

^by  12  in.  long    14.00 
}  by  19  in.  long    12.00 
ibyl9in.  long    10.00 
5  by  2 1  in.  long    10. 00 

Special  Welding  Wire,  Coated 

i    33.00 
A    30.00 

A    38.00 

MISCELLANEOUS  STEEL— The  following  quotations  in  cents  pei 
pound  are  from  warehouse  at  the  places  named: 

New  York       Cleveland  Chicago 
Current           Current  Current 

Openhearth  spring  steel  (hea\-y)    7.00  8  00  8.00 
Spring  steel  (light)    10.00  11.25  11.75 
Coppered  bessemer  rods    8  00  8.00  7.07   ■ 
Hoopsteel    4.07  4.75  4.07 
Col<f-rolled  strip  steel    7,50  8.25  8.10 
Floor  plates    5  67  6.00  5.92 

Note — For  less  than  carload  lots  add  4Jc.  per  100  lb. 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh:  basioc 

card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.  M.  Byer's  Co.  for  iron,  both dated  Mar.  21,  1919. 
BUTT  WELD 

iSteel  Iron 
Inches  Black       Galvanized  Inched  Black      Galvanised 

i,  5  and  I.     ...   50J%  24%  }  to  1}     39}%  23J% 
i      54}%  40% 
J  to3      57}%  44% 

( 

LAP  WELD 

35%  2     32}% 
41%  2}  to  6     34}% 

2     50J% 

2}  to  6      53}% 

BUTT  WELD,  EXTRA  STRONG  PLAIN  ENDS 

i,iandi     46}%  29%  |  to  1}     39}% 

}      51}%  39% 
Jto  1}     55J%  43% 

ini 
24»% 

EXTRA  STRONG  PLAIN  ENDS 

37%  2     33}% 
2}  to  4      35}% 

LAP  WELD 
2     48}% 

2}  to4      51}% 
4}  to  6      50}%,  39%  4}  to  6      34}% 

Stock  discounts  in  cities  named  are  as  foUows 

40?o 22}% 

'  s  to  3  in.  steel  butt  welded 
3}  to  6  in.  steel  lap  welded. 

.—  Chicago  — . 

Gal- 

Black     vanized 

57}%       44% 
53J%       41% 

--New  York--  .—Cleveland  — > 
Gal-  Gal- 

Black    vanized  Black     vanized 

47%         31%  46}%        31  % 
42%        27%  42}%       27)% 

Malleable  fittings.    Class  B  and  C,  from  New  Y'ork  stock  sell  at  list  -I- 12}%. 
Cast  iron,  standard  sizes,  I  O^i,  off. 

METALS 

MISCELLANEOUS  METALS— P"»ent  «»<»  past  New  York  quotations 
in  cents  per  pound,  in  carload  lota: Cur-                      One  One  Year 

rent                   Month  Ago  Ago 

Copper,  electrolytic        16.50                     15.37}  23.50 
Tin  in  5-ton  lots       72.50                    72.50  95.00 
Lead         5.25                      5.25  7.00 
Spelter         6.60                      6.55  7.00 

ST.  LOUIS 

Lead         5  00                      5.00  6.80 
Spelter              6  25                        6.20  6.75 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton  or 
more: 

.   New  York       ^-Cleveland  ^  ^-  Chicago  ̂  

.c 

hH       ̂ cO          a.t80       »-*;       cflBo  1--S      t.*o 
OS     c«;<       OX     y£     OX  o  £    c>'< 

Copper  sheets,  base..      23.00  22  50         31.50-33  24  50     35.00  26.00     31.50 

Copper  wire  (carload lots)        23  00  23,00-28       32,00     24,00     34.00  22  00     31.00 
Brasssheets        20  50  23.75-28       30  75     24.00     30  00  21.50     30.00 
Brasspipe        30  75  34  00-37       36  50     3100     41.00  31.00     40  00 
Solder  (half  and  half) 

(easelots)        38  00  46.50-41        62.00     43  00     41.25  39  00     55.00 
Copper  sheets  quoted  above  hot  rolled  16  o«.,  cold  rolled  14  oz.  and  heavier, 

add  Ic;    polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under:    over 
20  in.,  2c. 

BRASS  RODS — The  following  quotations  are  for  large  lots,  mill.  100  lb.  and 
over,  warehouse;  net  extras: Current  One  Year  A0> 

Mill       $18  OOS  $25  25 
NewYork          19  50  26  25 
Cleveland          24  00  30.00 
Chicago          24.00  28.00 

V 
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The  Liberty  lathe  came  into  being  in  answer  to  the  call  of  war — not 

as  a  war  baby — but  to  satisfy  the  difficult  requirements  of  motorized 
machine  shops.  So  well  did  it  meet  the  demands  for  rigidity  and 
minimum  floor  space  that  its  creators,  the  Davis  Machine  Tool  Co., 
Inc.,  of  Rochester,  N.  Y.,  after  building  more  than  eight  hundred  of 

these  twelve-inch  lathes  for  the  Government,  have  decided  to  continue 

the  manufacture  of  this  machine  both  in  belt-  and  motor-driven  types. 

MAJ.  W.  L.  KERLIN  dropped  into  the  American 
Machinist  office  the  other  day  on  his  way  home 

from  France.  Most  of  his  year  "over  there" 
was  spent  in  running  mobile  repair  shops.  The  Major, 
as  befits  a  man  who  has  been  bom  and  brought  up  in 
a  machine  shop,  is  a  go-getter. 

During  the  time  that  Kerlin  was  stationed  in  Wash- 
ington, before  getting  overseas,  it  was  necessary  to 

build  (overnight)  a  dark  room  so  that  manufacturers 
of  war  materials  could  get  photostats.  It  would  have 
taken  seven  years  to  have  gotten  the  order  for  lumber 

for  this  "odd  job"  through  the  intricacies  of  the  War  De- 
partment. This  did  not  faze  the  Major  who  went  on  a 

still  hunt  through  the  streets  of  Washington  until  he 
found  a  load  of  lumber  being  unloaded.  By  virtue  of 
nerve  and  the  moral  effect  of  a  brand-new  uniform, 
Kerlin  homswoggled  the  reluctant  driver  into  reloading 
this  lumber  and  depositing  it  at  1330  F  St.,  N.  W. 

Probably  that  load  of  lumber  is  one  of  the  Government's 
unsettled  claims  at  the  present  date,  but  anyway  the 
dark  room  was  completed,  and  manufacturers  got  their 
photostats. 

Later  on  in  France  our  friend,  Kerlin,  who  had  the 
job  of  keeping  the  guns  of  a  certain  sector  in  firing 

order,  found  it  necessary  to  get  some  spare  "cradles" 
for  75's.  At  the  base  depot  he  encountered  an  officer 
of  superior  rank  who  in  a  former  incarnation  had  evi- 

dently been  a  rigid  adherent  to  scientific  system.  This 
officer  informed  Kerlin  that  the  order  he  had  brought 
with  him  for  these  cradles  was  made  out  on  the  wrong 
kind  of  a  form. 

"Do  you  see  that  truck  over  there?"  inquired  Kerlin. 
"Yes,"  assented  the  scientific-system  disciple. 
"That's  my  truck,"  Kerlin  informed  him.  "Do  you 

.see  that  gang  out  there  in  the  yard?  That's  my  gang. 
These  cradles  are  your  cradles,  I'll  admit,  but  they  are 
going  on  my  truck,  system  or  no  system,  and  if  you  don't 
believe  it,  call  out  your  gang  and  we  will  see  who  wins 

the  argument!" Kerlin  got  the  cradles  without  going  back  for  another 
order  form. 

But  what  has  all  this  got  to  do  with  the  Liberty  lathe? 
At  least  it  gives  you  an  idea  of  the  kind  of  go-getters 
who  ran  these  motorized  machine  shops  and  that  such 
men  would  not  spare  wear  and  tear  of  equipment  to 
get  results.  These  shops  had  the  hardest  kind  of  usage. 
They  were  as  likely  to  land  in  a  ditch  or  a  plov-ed  field 
as  to  continue  on  the  road.  A  level  floor  was  the  one 
thing  you  could  never  expect.  Thus  the  ordinary  four- 
legged  lathe  rested  uneasily  on  such  a  variable  founda- tion. 

In  answer  to  the  Government's  requests,  the  Davis 
Machine  Tool  Co.  designed  a  single  pedestal-leg  lathe 
for  this  exacting  service.  It  is  shown  in  the  title  illus- 

tration of  this  article.  George  E.  Randies  who  was  in 
charge  of  the  Maintenance  Division  of  the  Motor  Trans- 

port Corps  christened  it  the  "Liberty  lathe."  Of  course 
it  was  motor  driven  as  were  all  of  the  tools  on  these 
portable  machine-shop  units.  It  was  a  lathe  that  would 
preserve  its  alignment  and  do  accurate  work  in  spite 
of  the  shaking  and  pounding  inevitable  in  this  service, 
and  at  the  same  time  so  simple  and  easy  to  operate  that 
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the  rookie  ma- 
chinist could 

make  good  on  it. 
To  reduce  the 
strain  and  the 
tendency  to 

spring  to  a  mini- 
mum it  was  nec- 

essary to  develop 
a  cantilever  typs 
of  bed  which, 
when  all  parts 
were  attached, 
would  bring  the 
center  of  gravity 

of  the  unit  di- 
rectly over  the 

single  cabinet  leg. 
In  following  this 
plan,  contrary  to 
the  usual  practice 
on  motor  -  driven 
lathes,  the  motor 
and  as  much 
other  weight  as 

possible  was  re- 
moved   from    the 

top  of  the  headstock.  The  motor  was  mounted  on  the 
back  of  the  bed  about  in  the  center  as  shown  in  Fig.  1. 

It  drives  through  a  long  heavy  shaft  supported  at  the 

headstock  end  by  a  bracket  bearing,  thence  through  a 
Morse  chain  drive  in  an  oil-tight  guard  to  a  jackshaft  in 
the  hood  over  the  tailstock  and  thence  to  the  spindle 
of  the  machine  through  a  system  of  gearing. 

FIG.  1.     REAR  VIEW  OF  DAVIS   12-IN.   LIBERTY    LATHE,    MOTOR-DRIVEN 
TYPE,  AS  FURNISHED  FOR  MOTORIZED  MACHINE  SHOPS 

Thi.s  location  of 
the  motor  as  you 
see  it  in  Fig.  i 
made  it  possible  to 
economize  space 

by  getting  the motor  to  go  into 

the  space  under 
the  driver's  seat. 
This  pedestal 

type  of  lathe  with 
i  t  s  cantilever- 
shaped  bed  e  n  - 
abled  the  intro- 

duction of  another 
feature  which  is 

both  an  innova- 
tion and  conven- 

ience. This  is  a 

chip  chute.  All 

chips  falling  be- tween the  ways 

follow  the  in- 
clined surfaces  of 

the  bed  box  and 
come  out  of  this 
chute  insuring 

freedom  from  chips.  The  motor  has  an  armature  speed 
control  of  three  to  one  and  is  controlled  by  the  hand- 
wheel  located  in  the  bed  below  the  apron.  Starting, 
reversing  or  brake  action  is  secured  by  the  starting 
box  lever  which  you  can  see  just  above  the  headstock. 

This  lathe  as  it  was  used  on  motorized  repair  shops 
did  not  include  the  lower  pedestal.     The  cabinet  leg  of 

Specifications:  Leng;h  of  bed,  B  ft.  ;  swing  ov^r  carriage.  7 J  in.  : 
swing  over  ways,  134  in.  ;  talies  between  centers,  42  in. ;  sizid  tool 
ordinarily  used,  i  x  1  in.  ;  capacity  of  center  rest,  31  in.  ;  ratio 
of  back  gears,  SiJ ;  cone  diameter,  63,  5)|,  4|  in.;  width  of 
belt,  2  in.  ;  diameter  of  tail  spindle,  l,',  in. ;  cuts  threads,  4  to  40  ; 
hole  in  spindle,  lA  in.  ;  front  bearing.  13  x  23  in.  ;  back  bearing, 
IJ  X  IS  in.;  size  of  pulleys  on  countershaft,  8  x  3i  in.;  speed  of 
countershaft,  290  and  350 ;  base  of  cabinet  leg,  13  x  24  in.  ; 
height  from  top  of  base  to  ways,  17  in. ;  nose  of  spindle,  2  in.  in 
diameter,  8  threads  per  inch  and  bored  to  No.  4  Davis-Morse 
taper;  spindle,  23  to  500  r.p.m. ;  tail  spindle  travel,  5J  in.;  bear- 

ing of  carriage  on  ways.  145  in.;  compound  rest  swivels,  90  des 
either  way;  size  of  box  for  export,  31  x  55  x  80  in.;  floor  space 
28  r,  76  In.;  net  weight,   1481  lb.;  boxed  for  export,   2180  pounds 
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the  bed  was  bolted  with  four  screws  to  a  special  wooden 
bench  with  drawers  containing  tools  and  supplies. 

As  a  peace-time  product  the  Davis  Machine  Tool  Co. 
is  putting  this  lathe  out  in  two  forms,  belt  and  motor 
driven.  The  latter  corresponds  to  the  design  which  has 
just  been  described.  The  belt-driven  machine  follows 
the  same  general  design  and  dimensions  and  retains  the 
chip-chute  feature  while  of  course  discarding  the  motor 
and  the  auxiliary  jackshaft.  In  the  belt-driven  machine 
the  drive  is  through  a  three-step  cone  and  there  are 
double  back  gears  shifted  with  the  lever  shown  mounted 
on  the  top  of  the  headstock  in  Fig.  2.  There  are  18 
spindle  speeds  ranging  from  23  to  500  r.p.m.  in  geomet- 

ric progression,  with  a  double-speed  countershaft  run- 
ning at  290  and  350  revolutions  per  minute. 

A  quick-change  gear  box  operates  in  conjunction  with 
the  feed  lever  and  is  located  on  the  front  side  of  the 
headstock.  It  permits  a  change  of  threads  or  feeds 
ranging  from  4  to  40  per  inch  and  includes  30  steps. 
Feed  reverse  is  operated  by  a  tumbler  lever  on  the  side 
of  the  headstock  and  can  be  safely  thrown  while  the 
machine  is  running.  The  tailstock  is  offset  to  allow  the 

compound  rest  to  swivel  parallel  to  the  bed  and  is  pro- 
vided with  a  set-over  for  turning  tapers.  Some  of  the 

principal  dimensions  and  characteristics  of  this  machine 
are  given  in  the  specifications. 

This  step  in  lathe  design  toward  a  pedestal  and  can- 
tilever bed  construction  appears  to  be  more  in  the  right 

direction.  The  rigidity  and  compactness  of  this  ma- 
chine should  make  it  useful  not  only  for  any  kind  of  port- 

able service,  or  where  there  are  vibrating  floors,  or  on 
shipboard,  but  also  for  toolrooms  and  production 
departments. 

Shop  Democracy  and  Dividends 
By  Harry  Senior 

I  am  writing  under  the  above  title,  not  because  I 
have  anything  to  say  about  democracy  or  dividends, 

but  because  my  friend  John  R.  Godfrey  (who  didn't 
say  anything  about  them  either)  chose  this  title  for 
his  letter  on  page  586  of  the  American  Machinist. 

Mr.  Godfrey's  real  subject  is  the  foreman,  and  in  that 
subject  I  am  interested,  for  I  believe  that  wherever 
the  present-day  machine  shop  has  fallen  down,  it  has 

been  largely  due  to  the  limitations  of  the  "old  man," 
as  WR  used  to  call  him. 

"The  foreman  of  the  little  old  shop  of  yesterday  was 
an  autocrat  with  a  capital  A."  So  he  was — Heaven 
bless  him — and  if  he  isn't  today — and  tomorrow — he 
isn't  a  foreman,  but  please  remember  that  the  very 
best  and  most  efficient  form  of  government  in  the  world 
is  that  of  an  autocrat  with  brains  and  a  soul  inside  of 
him;  splitting  up  the  autocracy  into  a  dozen  or  more 

personalities  and  leaving  out  the  "works"  isn't  an  im- 
provement. 

The  kaiser  (please  spell  this  with  a  little  k)  was  never 
an  autocrat ;  he  was  the  mouthpiece  of  a  heartless,  soul- 

less, and  in  some  respects  brainless,  oligarchy.  He  was 
an  egotist  of  the  most  obnoxious  type,  and,  standing 
alone,  would  not  have  lasted  six  months  as  the  head 
of  a  government.  The  same  kind  of  personality  in  the 
little  old  shop  of  yesterday  would  not  have  lasted  even 
that  long.  The  conditions  with  which  he  had  to  deal 
would  put  him  out  of  business. 

He  could  not  control  good  men.  He  could  not  depend 
upon  the  willing  cooperation  of  other  people  with  whom 
he  was  obliged  to  do  business;  suppliers,  transporters, 

bankers,  and  such.  The  boss  in  the  other  little  shop 
down  the  street,  he  whose  iron  rod  of  autocracy  was 

thickly  coated  with  the  diplomatic  velvet  of  consider- 
ation for  other  people,  the  man  for  whom  others  did 

things  because  they  liked  him  entirely  aside  from  any 
cash  remuneration,  could  put  it  all  over  the  former  in 
the  matter  of  workmanship  and  prices  because  his  place 
was  full  of  good  workmen  who  were  all  enthusiasts  for 

the  success  of  "our  shop." 
If  by  any  chance  a  shop  existed  that  was  presided 

over  by  a  foreman  who  would  "fire  the  best  man  on  the 
premises  because  he  didn't  like  the  color  of  his  necktie," 
the  best  man  was  probably  such  a  grouch  that  he 

couldn't  hold  a  job  elsewhere,  and  his  necktie,  if  he  wore 
any,  was  very  likely  soniething  fierce. 
The  little  old  shop  of  yesterday  has  become  a 

department  in  the  big  new  shop  of  today.  The  old 
autocratic  (?)  foreman  has  become  a  minion  who  has 
no  right  to  opinions  and  ways  of  his  own,  but  must 
reflect  the  policies  of  the  oligarchy  that  controls  his 
destiny  as  well  as  the  destinies  of  the  men  who  are 
responsible,  not  to  him  but  through  him  to  IT.  Busi- 

ness, from  being  a  means  of  making  a  living,  has  become 
the  exponent  of  power,  a  juggernaut  to  crush  everything 
before  it  that  opposes  its  progress,  and  at  the  same 
time  a  shield  behind  which  men  with  the  will  but  not 
the  ability  to  become  autocrats  may  take  refuge  from 
the  remnants  of  their  conscience  under  the  plea  that 

a  "corporation  has  no  soul." 
This  condition  may  make  for  efficiency — the  German 

government  did — ^but  it  also  leads  to  such  things  as 
I.  W.  W.,  Bolsheviki,  Spartacusses,  etc.  As  a  writer 
in  these  columns  in  dealing  with  this  subject  (Vol.  49, 

page  143)  once  said:  "We  are  not  running  shops  as 
we  did  40  years  ago."  Truly,  we  are  not — neither  did 
we  have  any  of  the  things  mentioned  above.  Is  it  not 
possible  that  the  conditions  that  produced  them  in 
Germany  are  in  some  way  related  to  the  conditions 
that  produce  them  here?  For  the  love  of  Mike — if 
that  happens  to  be  his  name — let  us  take  a  little  more 
human  interest  in,  and  show  a  little  greater  considera- 

tion for,  the  other  fellow,  whatever  his  station. 

A  Mandrel  for  Winding  Special  Springs 
By  H.  D.  Chapman 

The   sketch   shows   a   mandrel    for   winding   special 
springs,  of  which  we  had  a  large  number  of  the  shape 
shown  at  A.  The  mandrel  was  made  as  shown  at  B  with 
the  collar  C  a  sliding  fit.     The  wire  was  about  0.128  in. 

SPECIAL  SPRING  WINDING   MANDREL 

in  diameter  and  was  cut  to  length  so  it  would  wind  into 
the  required  length  and  shape  of  spring  without  waste. 

There  is  a  hole  in  the  mandrel  at  D  into  which  the 
wire  was  placed  and  bent  dovra  flat  on  the  mandrel. 
The  collar,  which  has  a  groove  or  channel  through  its 
bore  to  fit  over  the  wire,  was  pushed  over  it  and  held  in 
position  by  the  taper  pin  E.  A  setscrew  in  the  collar 
clamped  the  wire  so  it  would  not  draw  out  of  position, 
while  it  was  being  wound. 
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Electric  Screw-Jack  Coach  Hoist 

THE  installation  shown  is  for  speeding  up 
the  removal  and  replacement  of  trucks  on 
railroad,  interurban  or  street  cars.  It  was 

built  by  the  Whiting  Foundry  Equipment  Co., 
Harvey,  111.,  installed  in  a  large  car  shop  in  St. 
Louis,  Mo.,  and  does  away  with  the  hydraulic  or 
hand  jacks  customarily  employed,  overcoming  the 
risks  usually  incurred  in  this  operation.  The  ma- 

chine consists  of  four  screw  jacks,  two  of  which 

may  be  moved  along  the  track  to  accommodate 
cars  of  different  lengths,  each  jack  being  equipped 

with  a  heavy  step  that  is  operated  by  a  screw- 
mechanism.  After  the  four  steps  have  been  ad- 

justed to  the  car  sills,  all  four  jacks  are  con- 
nected by  clutches,  and  when  the  power  is  turned 

on,  rise  at  the  same  speed,  thus  keeping  the  car 
level.  The  equipment  is  electrically  operated 
and  is  said  to  be  a  great  time  saver. 

9 
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Tools  for  Locomotive- Valve  Parts 
By  FRANK  A.  STANLEY 

OF  THE
  many  lines

 
of  work  done  at  the 

Sacramento 
 
shops 

of  the  Southern  Pacific 

Co.  the  one  that  claims 

the  present  attention  is 
the  manufacture 

 
of  oil- 

feed  valves,  boiler  check  valves  and  other  devices  of 
similar  character  used  on  the  various  kinds  of  loco- 

motives employed  by  this  system. 

The  two  views,  Figs.  1  and  2,  of  one  of  the  benches 
in  the  brass  shop  of  the  plant,  show  a  number  of 
oil-feed  cocks  assembled,  and  in  the  foreground  of  Fig. 
2  are  the  body  and  plug  of  one  of  the  cocks  and  a 
pair  of  taper  reamers  for  finishing  the  body  to  receive 
the  taper  plug. 

One  of  these  oil-feed  cocks  is  shown  complete  in  Fig. 
3,  and  the  tools  for  all  parts  are  reproduced  in  Figs. 
4  and  5. 

In  Fig.  4,  A  is  the  body  of  the  valve,  and  B  the 
taper  plug.    The  operations  on  the  body  are  performed 

The  tools  here  described  include  the  equipment 

for  machining  parts  of  boiler  check  valves  and 

oil-feed  valves  and  are  made  up  of  box  tools, 

boring  tools,  valve-seating  reamers,  taps,  dies, 
etc.  They  are  covered  fully  by  the  illustrations 

reproduced  from  line  drawings  and  photographs. 

with  the  casting  held  in 
special  chuck  jaws,  but 
the  plug  is  turned  on  the 
lathe  centers.  The  taper 

hole  in  the  body  is  pro- 
duced with  the  two  ream- 

ers C  and  D,  Figs.  4  and  5. 

Reamer  C  is  made  with  two  -{',^-in.  tool-steel  blades 
inserted  in  a  solid  taper  body  li  in.  in  diameter  at 
the  small  end,  or  g  in.  under  the  blade  diameter.  The 
inserted  blaaes  are  formed  near  the  rear  ends  to  bore 
out  the  3ci-in.  diameter  for  tapping  to  3i  in.,  and  to 
face  off  the  end  of  the  work  for  the  guide  for  the 
stem.  Reamer  D,  which  is  the  finishing  reamer,  is 
made  with  two  plain  taper  blades  inserted  in  a  taper 
body  carrying  at  opposite  sides  a  pair  of  fiber  strips, 
as  indicated,  which  steady  the  reamer  in  the  hole  and 
prevent  it  from  chattering. 

The  guide  E  for  the  valve  stem  is  bored  in  front 
for  the  IJ-in.  stem,  chambered  out  to  IJ  in.  and  formed 
with  the  30-deg.  seat  for  the  packing  by  means  of  the 

FIGS.   I,  2  AND  4.     OIL-FEED  COCKS  AND  THE  TOOLS  FOR  MAKING  THEM 
Figs.   1  and  2 — Bench   In  brass  shop   showing:  work  and   tools.      Fig.   4 — Group  of  tools  for  oil-feed  cocks 
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FIG.   3.     A  2-IN.  OIL-FEED  COCK 

boring  cutters  in  the  tool  F,  which  carries  also  a 
turning  tool  for  machining  the  outside  of  the  neck  to 
21  in.  for  threading  to  receive  the  nut  G.  The  same 
combination  toolholder  carries  a  crosswise  cutter  for 
facing  the  outer  end  of  the  stem  guide  to  length.  The 
li-in.  chamber  for  the  end  of  the  spring  in  the  front 
of  member  E  is  bored  out  by  the  combination  tool  H 
carrying  a  cutter  of  that  length  in  front,  a  S-in.  facing 
cutter  further  back  and  a  turning  tool  at  /  for  the  large 
diameter  that  is  afterward  to  be  threaded.  The  pilot 
of  toolholder  H  is  IJ  in.  in  diameter,  which  is  the  size 
of  the  hole  bored  in  an  earlier  cut  by  the  tool  in  the 
outer  end  of  holder  F. 

Chambering  and  Facing 

The  nut  G  is  bored  out,  chambered  and  faced  at  the 
inner  side  by  the  tools  /  and  K,  the  latter  establishing 
the  depth  of  chamber  for  the  gland.  The  gland  L  is 
bored  and  faced  to  an  angle  of  30  deg.  by  tool  M  in 
holder  A^,  and  the  outside  turned  to  a  diameter  of  1?  in. 
by  the  flat  cutters  in  the  sides  of  the  box  tool  A^,  these 
also  facing  the  shoulder  of  the  gland.  The  box  tool  at 
0  is  used  for  turning  the  stem  of  the  plug  i5  and 
for  facing  off  the  end  to  length;  also  for  putting  in 
a  center  and  countersinking  it. 

The  various  dies  and  taps  in  the  views  referred  to 

are  readily  identified  with  the  threads  they  are  used  for 
producing. 

Another  piece  of  work  made  in  quantities  is  the 
boiler  check  valve  for  locomotive  injectors  illustrated 
in  section  and  elevation  in  Fig.  6.  This  is  another 
case  where  special  chuck  jaws  are  a  great  convenience 
in  holding  the  main  casting  while  performing  various 
operations  in  the  lathe,  the  body  of  the  valve  having 
a  spherical  form  with  connections  leading  off  at  right 
angles  to  each  other. 

The  valve  body  is  shown  at  A,  Fig.  7,  all  the  tools 
shovwi   being   used   for   the   body   and   ball   joint    nut, 
while  the  set  of  tools  for  the  valve  and  the  cap  are 
shovra  in  Figs.  10  and  11.     Fig.  8  shows  the  tools  for . 
the  body  and  for  the  connection,  Fig.  9. 

Boring  and  Reaming  Tools 

Referring  to  Figs.  7  and  8  the  tool  B  is  used  for 
boring  the  hole  in  the  top  of  the  valve  body  for  the 
cap  C,  Fig.  6,  and  for  boring  the  chamber  under  the 
valve  seat  and  forming  the  seat  D  for  the  cap;  the 

FIG.    6.      A    BOILER    CHECK-VALVE 

same  tool  also  drills  the  valve-stem  hole.  The  latter 
is  done  with  a  iJ-in.  twist  drill  carried  in  the  end 
of  the  boring  bar.  A  cutter  1?  in.  long  bores  the  neck 
for  the  valve  chamber,  and  another  cutter  2  \\  in.  across 
bores  the  hole  in  the  top  of  the  body  for  the  threading 

  y 

■<      4'  -> FIG.  5.     DETAILS  OF  LATHE  TOOLiS  FOR  OIL-TEED  COCKS 
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PIG.    8.      DETAILS    OF    CHECK-VALVE    TOOLS 

for  the  cap.     The  same  bar  carries  the  4-in.   cutter 
for  facing  off  the  seat  for  the  cap. 

A  second  tool  of  similar  proportion  is  shown  at  E 
for  forming  the  valve  seat  at  F,  Fig.  6.  This  cutter 
is  2i  in.  in  diameter,  and  the  seating  tool  is  formed 
with  19  teeth.  The  outer  end  of  the  bar  is  provided 
with  a  J-in.  pilot  threaded  on  its  enlarged  shank  and 
screwed  into  the  end  of  the  bar.  The  pilot  is  guided  in 
the  hole  drilled  in  the  lower  part  of  the  valve  body  for 
the  valve  stem.  The  tap  for  threading  the  top  of  the 
body  for  the  cap  is  shown  at  F. 

Finishing  the  Pipe  Connection 

At  G,  Fig.  8,  is  shown  a  box  tool  that  is  utilized 
for  turning  and  facing  the  2-in.  pipe  connection  H 
at  the  side  of  the  valve.  Fig.  6.  The  broad-faced 
cutters  are  set  at  an  angle  in  the  holder  corresponding 
to  the  taper  of  the  pipe  thread,  and  the  inner  end  of 
one  of  these  cutters  has  a  projecting  lip  to  form  and 
finish  the  puter  end  of  the  connection.  The  die  at  the 
side  at  /  is  for  threading  this  connection. 

Ball-Joint  Tools 

The  ball-joint  connection  at  J,  Fig.  6,  is  first  bored, 
turned  and  faced  to  a  radius  by  means  of  the  tool  K, 

Figs.  7  and  8,  which  carries  a  IS-in.  boring  cutter 
near  the  outer  end,  a  turning  tool  for  sizing  the  outside 

for  the  thread  at  L,  and  another  tool  at  M  for  roughing- 
out  the  ball  seat  to  a  radius  of  2i  in.  These  two  tools 
are  placed  at  an  angle  so  that  they  can  be  readily 
adjusted  to  hold  the  work  to  the  required  diameter  and 
depth  of  radius. 

The  finishing  tool  for  the  spherical  seat  is  shown 
at  N,  Figs.  7  and  8.  It  is  a  solid  tool  cut  with  18 
teeth,  all  to  the  radius  of  2g  in.  and  secured  to  the 
shank  by  a  threaded  end  on  the  latter.  The  die  for 
threading  the  joint  for  the  coupling  nut  is  shown  at  0. 

The  coupling  nut  is  shown  by  the  detail.  Fig.  9. 
It  is  also  seen  at  P,  Fig.  7.  It  merely  requires  threading 
internally,  and  the  tap  for  the  purpose  is  indicated  at 

Q,  Fig.  7. Finishing  Valves  and  Caps 

The  shape  of  the  valve  and  some  of  its  dimensions 
are  seen  from  the  drawing.  Fig.  6.  Also  two  views 
are  given  in  Fig.  10,  which  also  shows  two  box  tools 
used  for  turning  the  two  ends  of  the  brass  casting 

K-4  -H 

FIG.   9.     COUPLING  FOR  AN  INJECTOR  PIPE 

which  forms  the  valve.     The  box  tools  are  shown  in 

Fig.  11. 
The  tool  at  R,  Figs.  10  and  11,  is  for  turning  the 

winged  end,  or  spindle,  of  the  valve,  facing  off  the  outer 

FIG.  7.  tools  for  THE  BODY FIG.  10.   TOOLS  FOR  THE  VALVE  AND  CAP 
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end,  and  turning  the  outside  diameter  of  the  valve 
disk  itself.  The  next  tool  S  is  for  facing  off  the  side 

of  the  valve,  turning*  the  stem  to  *  in.  in  diameter  and 
forming  the  seating  surface  to  an  angle  of  45  deg.  The 
cutter  that  does  the  turning  and  facing  of  the  under 
side  of  the  valve  is  a  broad-faced  tool  with  a  l-in.  round 
comer  to  produce  the  fillet  in  the  stem. 

The  Valve-Cap  Tools 

The  box  tool  at  T,  Figs.  10  and  11,  is  for  machining 
the  valve-guide  cap  C,  Figs.  6  and  10.  In  this  box  tool 
the  cutter  A,  which  has  three  shoulders,  accomplishes 

man  you  must  think  you  are;  we  have  made  these  things 
this  way  for  the  last  10  years,  and  a  plenty  good  enough 
way  it  is  too,  and  now  you  come  here  and  cut  down 
the  time  and  will  be  getting  some  of  us  laid  off  for 

lack  of  work  if  you  keep  on." 
When  this  feeling  gets  all  through  the  shop,  it  is 

almost  impossible  for  the  man  with  ideas  to  stay  unless 
he  is  fortunate  enough  to  get  into  the  toolroom.  Even 
a  toolmaker,  however,  must  be  very  careful  as,  again 
unfortunately,  too  many  foremen  regard  an  idea  com- 

ing from  one  of  their  men  as  a  reflection  on  their 
intelligence,  or  at  least  their  attention  to  the  business. 
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FIG.    11.      DETAILS   OF   TOOLS    FOR   CHECK-VALVES    AND    CAPS 

the  turning  and  facing  of  the  pilot  on  the  valve-guide 
cap,  which  has  a  diameter  of  1?  in.,  and  it  also  turns 
the  body  for  threading  to  a  diameter  of  2«  in.,  at  the 
same  time  facing  the  under  side  of  the  flange  on  the 

Cap.  Simultaneously  with  the  outside-turning  opera- 
tions the  inside  of  the  cap  is  bored  out  to  a  diameter 

of  1  in.  by  the  cutter  B,  which  is  carried  in  a  round 
shank  inserted  in  the  center  of  the  tool  as  represented. 

The  die  at  U,  Fig.  11,  is  for  threading  the  lower  end 
of  the  cap.  The  cap  to  the  left  is  for  tapping  out  the 
ball-joint  cap,  and  it  has  been  described  elsewhere  in  this 
article. 

A  Few  More  Jots  of  a  Journeyman 
By  M.  L.  Lowrey 

In  an  article  on  page  483  of  American  Machinist 
F.  L.  Ess  asks  what  a  journeyman  should  do  with  any 
ideas  he  might  have  relative  to  the  work  in  which  he 
is  engaged,  either  to  improve  the  quality  or  increase 
the  quantity  of  the  product.  The  experience  of  35 
years  as  journeyman  machinist,  toolmaker,  and  foreman 
has  taught  me  that,  on  account  of  the  innate  cussedness 
of  human  nature,  these  ideas  are  very  dangerous  things 
for  a  man  to  fool  with  if  he  wants  to  stay  long  in  one 
place. 

To  begin  with  there  is,  unfortunately,  a  great  deal 
of  jealousy  among  the  workmen,  and  those  with  little 
inventive  genius  view  with  suspicion  the  man  who 
has  an  idea,  particularly  if  he  is  a  newcomer,  and 
immediately  start  the  report  that  the  new  man  is  trying 
to  curry  favor  with  the  foreman. 

One  such  man  once  said  to  me:  "How  much  stock 
have  you  in  this  company  anyway?  and  what  a  brainy 

and  immediately  snow  it  under  until  they  can  get  rid 
of  the  man  and  then  spring  the  idea  as  their  own. 
Again,  if  a  man  takes  his  idea  to  the  manager  without 
consulting  his  foreman — goodnight. 

As  I  am  one  of  those  who  are  blessed  or  cursed  with 
ideas  and  just  have  to  work  them  out,  I  have  adopted  a 
plan  that  works  fine,  although  there  is  not  much  money 
in  it,  and  for  the  benefit  of  the  craft  I  give  it  here 
as  the  best  I  have  after  working  at  the  trade  all  these 

years.  When  I  am  working  at  a  job  that  I  don't  like 
and  don't  expect  to  stay  long,  and  have  an  idea,  I  make 
a  note  of  it  in  a  book  that  I  keep  for  that  purpose 
for  future  reference  and  that  ends  it  so  far  as  that 
shop  is  concerned.  If  I  do  like  the  job  and  want  to 
stay,  I  wait  until  my  superior  officer,  be  he  foreman, 
superintendent,  or  manager,  is  in  what  I  think  the 
proper  mood.  I  then  attract  his  attention,  usually  by 
having  the  piece  I  wish  to  improve  upon,  or  the  draw- 

ing of  it,  where  he  can  see  that  I  am  studying  it. 
When  he  asks  what  I  am  doing,  I  talk  of  the  various 
operations  to  be  performed  on  it  and  artfully  (?)  lead 
him  (here  is  where  the  fine  work  comes  in)  to  make 
the  suggestion  that  I  want  him  to  make,  then  I  say: 

"That  is  a  bulbj  idea,  you  just  let  me  go  ahead  and 
work  that  out."  Then  having  his  permission  I  work  it 
out  in  my  own  way  and  everybody  is  happy. 

The  men  in  the  shop  think  it  is  all  right,  as  the 
idea  came  from  the  higher  ups ;  the  boss  is  pleased  with 
his  invention  and  thinks  that  I  am  a  man  of  superior 
intelligence  to  catch  his  idea  so  quickly;  and  I  get  to 
do  the  work  that  I  most  enjoy,  besides  having  the  knowl- 

edge that  I  have  helped  the  company  that  employs  me. 
In  conclusion  I  wish  to  say  that  I  am  not  a  grouch 

or  pessimist,  nor  is  my  experience  at  all  exceptional. 

"  'T  is  true,  't  is  pity ;  and  pity  't  is,  't  is  true." 
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V.    Cams  With  Swinging  Arms 

This,  the  fifth  installment,  deals  with  swinging 
follower  arms  with  both  roller  and  sliding  con- 

tact, pointing  out  the  special  nature  of  the  pres- 
sure angle  in  each  case,  the  results  that  follow 

from  differently  locating  the  center  of  the  swing- 
ing arm,  the  method  of  finding  the  length  of  shoe 

for  the  sliding  arm,  and  the  limited  ttse  in  gev^ 
eral  of  flat  surface  followers. 

IN  THE  previous  problems  the  motion  of  the  center 
of  the  follower  roller  has  been  in  a  straight  line. 
When  the  center  of  the  roller  moves  in  a  curve  a 

different  method  of  construction  is  used  to  advantage. 
Cams  with  swinging  followers  are  illustrated  in  Figs. 
45  and  46,  the  arc  of  swing  A  7  of  the  follower  having  its 
extremities  on  a  radial  line  in  the  former  illustration; 
and  on  an  arc   which,   continued,   passes   through  the 

center  of  the  cam  in  the  latter  illustration.  These  two 
forms  of  construction,  although  apparently  differing  in 
only  a  slight  detail,  give  quite  different  results,  and 
each  has  its  own  particular  field  of  usefulness.    A  com- 

PIG.    45.      PROBLEM   8.    CAM   WITH   SWINGING    POLIX)WER 

ARM,   ROLLER   CONTACT — EXTREMITIES   OP   SWING- 
ING ARC  ON  RADIAL  LINE 

FIG.    46.      PROBLEM    9,   CAM   WITH    SWINGING    FOLLOWEaR 

ARM,    ROLLER  CONTACT— SWINGING   ARC.    CON- 
TINUED, PASSES  TROUGH  CENTER  OF  CAM 

parison  of  the  results  will  be  given  after  a  problem 
in  each  case  has  been  worked  out. 

Problem  8.  Required  a  radial  periphery  cam  to  operate 
a  roller  follower  where  the  follower  arm  swings  about  a 
pivot  and  where  the  two  extreme  positions  of  the  center 
of  the  roller  lie  on  a  radial  line.  The  chord  of  the  swing- 

ing arc  of  the  roller  center  is  to  be  4  units  and  the  length 
of  the  follower  arm  8  units.    The  follower  arm  to  swing : 
(a)  Out  full  distance  in  90  deg.  on  parabola  curve; 
(b)  in  full  distance  in  90  deg.  on  crank  curve;  (c)  and  to 
remain  at  rest  for  180  degrees. 
A  different  method  of  construction  from  any  thus 

far  employed  is  used  in  problems  of  this  kind  because 
it  gives  the  simplest  and  most  accurate  layout  for  the 
pitch  surface.     Briefly,  the  method  to  be  used  consists 
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in  revolving  the  follower  arm  through  the  360  deg. 

around  the  cam  while  the  cam  remains  stationary,  and 

drawing  the  follower  in  a  number  of  its  phases  while 

on  the  way  around.  One  of  the  phases  is  represented 
in  full  by  the  dash  line  C„  F,  Y„  Fig.  45. 

The  angle  which  causes  pressure  against  the  follower 

bearings  is  also  different  in  this  form  of  cam  from  any 

of  the  others.  An  inspection  of  Fig.  45  will  show  that 

in  general  the  normal  line  of  pressure  AV  at  A  between 
the  cam  surface  and  the  roller  is  not  at  right  angles 

to  the  position  of  the  follower  arm,  and  therefore  that 

the  resultant  total  pressure  has  a  component  along  the 

arm,  tending  to  place  it  in  compression  and  throwing  a 

corresponding  pressure  on  the  follower  bearing  at  C. 

The  pressure  angle  at  A  is  shown  by  — a,  the  minus 
sign  indicating  compression  in  the  swinging  arm.  When 
X,  is  at  K  the  pressure  angle  will  be  +c,  the  plus  sign 
indicating  tension  in  the  follower  arm.  A  disadvantage 
of  the  sign  changing  from  +  to  — ,  etc.,  is  that  as  soon 
as  the  bearings  wear  there  will  be  noise  at  that  point. 

The  detail  for  the  construction  of  problem  8  is  taken 
up  by  computing  the  diameter  of  the  pitch  circle  first, 
as  in  previous  problems.  This  computation,  however, 
serves  only  as  a  guide,  for  the  assigned  pressure  angle 
will  be  both  increased  and  decreased  by  amounts  depend- 

ing on  the  radius  of  the  follower  arm  and  the  char- 
acteristics of  the  base  curve  which  is  used.  For  com- 

puting the  pitch  circle  then,  an  assigned  pressure  angle 
factor  for  30  deg.  will  be  assumed  in  the  expectation 
that  the  final  maximum  angle  will  not  exceed  40  deg. 

/i  X  f 

From  the  formula  d  =  114.6  — ,—  in  which  h  equals 

stroke  of  follower,  /  equals  pressure  angle  factor,  and  h 
equals  number  of  degrees  of  turn  of  cam  allotted  for 

the  stroke,  as  explained  in  Article  1,  d  — ;  114.6  — q„^ — 
4  X  2  72 

=  17.62  for  the  parabola  curve;  and  d  =  114.6  — ^tt^ — 
=  13.86  for  the  crank-curve  assignment.  Since  the 
larger  value  thus  found  must  be  used  the  radius  of  the 
pitch  circle  is  found  to  be  8.81  units. 

TABLE  OF  CAM  FACTORS 

Maximum  Pressure  Angle  and  Values  of  / 

Name  of  Base  Curve                    20°          30°          40°           50°  .  60° 
Straight  line       2  75         1   73          1    19         0  84  0.58 
Straight-line  combination  *       3  10        2  27         1  92         1.77  1.73 
Crankcurvc       4  32         2  72          1   87          I   32  0  91 
Parabola        5.50         3.46         2  38         1.68  1    15 
Elliptical  curve  t       6  25        3.95        2.75         1.95  1.35 

*  For  case  where  easing  off  radius  equals  follower's  motion 
t  For  case  where  ratio  of  horizontal  to  vertical  axes  of  ellipse  is  7  to  4. 

Having  determined  the  radius  OD,  Fig.  45,  for  the 
pitch  circle  the  given  chord  of  4  units  is  laid  off  with 
equal  parts  on  each  side  of  D,  thus  locating  the  ends 
of  the  swinging  arc  AV  on  the  radial  line  OD  as 
required.  With  A  and  V  as  centers  and  a  radius  of 
8  units  for  the  length  of  the  follower  arm,  strike  arcs 
which  will  intersect  at  C  and  give  the  fixed  center  for 
the  follower  arm.  The  arc  AV  showing  the  path  of 
the  center  of  the  follower  roller  is  now  drawn. 

Points  on  the  pitch  surface  AV,A/',  Fig.  45,  are 
found  in  brief  by  revolving  the  arm  CA  around  0, 
swinging  it  a  proper  amount  on  its  center  C  as  it  re- 

volves. In  detail  this  is  accomplished  by  laying  off  the 
arc  CC,  equal  to  90  deg.,  and  dividing  it  into  a  numbei 
of  equal  parts,  say  six.  Divide  the  arc  AJ  into  three 
unequal  parts,  as  at  H  and  /,  for  the  parabola  curve. 
Lay  off  the  points  L  and  K  in  the  same  way.    Then  with 

CA  as  a  radius  and  with  C„  C,  .  .  .  as  centers  draw 
the  arcs  passing  through  H,  /,....  Again,  with  O 
as  a  center,  swing  arcs  through  H,  I  .  .  .  until  they 
meet  the  arcs  already  constructed.  The  intersections 
of  these  arcs,  as  at  H^,  /„  J„  .  .  .  will  be  the  points 
on  the  desired  pitch  surface  AV,.  The  determination 
of  the  pitch  surface  for  the  crank  curve  is  found  by  lay- 

ing off  the  second  90-deg.  assignment  from  C,  to  C,^  and 
dividing  it  into  six  parts.  The  arc  A,  V,  is  divided  by 
projecting  the  points  U,  W  .  .  .  of  the  crank  circle  to 
the  points  U„  W,,  on  the  arc.  The  constructions  for 
the  points  U^W.,  .  .  .  are  the  same  as  for  the  previous 
part  of  the  pitch  surface  as  described  above. 

Cam  with  Swinging  Follower  Arm,  Roller 
Contact — Swinging  Arc,  Continued, 

Passes  Through  Center  of  Cam 

Problem  9.  Required  a  radial  periphery  cam  to  operate 
a  roller  follower  where  the  follower  arm  swings  about 
a  pivot,  and  where  the  center  of  the  follower  roller 
moves  on  an  arc  which,  continued,  passes  through  the 
center  of  the  cam.  The  chord  of  the  swinging  arc  of 

the  roller  center  is  4  units  and  the  length  of  the  fol- 
lower arm  10  units.  The  follower  arm  to  swing:  (a) 

Out  full  distance  in  90  deg.  on  parabola  curve,  (b)  in 
full  distance  in  90  deg.  on  crank  curve;  (c)  to  remain 
at  rest  for  180  degrees. 

The  procedure  for  this  problem  is  the  same  as  for 
problem  8  in  all  respects  except  the  layout  of  the  arc  of 
swing  for  the  center  of  the  follower  roller.  The  pitch 
circle  is  drawn  with  radius  OJ,  Fig.  46. 

With  the  center  of  the  cam  0  and  the  pitch  point  J 
as  centers  draw  arcs  which  intersect  at  C,  the  radius 
being  equal  to  the  length  of  the  follower  arm.  Lay  off 
J  A  and  JV  equal  to  each  other  and  so  that  a  chord 
drawn  from  A  to  V  equals  the  four  units  assigned. 
A  bent  rocker  ACE  is  introduced  in  Fig.  46  simply  to 
change  the  direction  of  motion. 

Effect  of  Location  of  Swinging  Follower  Arm 
Relatively  to  the  Cam 

When  the  swinging  follower  arm  is  mounted  so  that 
the  extremities  of  the  arc  of  travel  of  roller  center  are 
on  a  radial  line,  as  in  problem  8,  the  pressure  angles 

on  the  out  and  in  strokes  will  be  the  same,  but  in  re- 
verse order.  When  the  follower  roller  center  moves 

on  an  arc  which,  continued,  passes  through  the  center  of 
the  cam,  as  in  problem  9,  the  pressure  angle  will  be 
larger,  on  the  average,  on  the  one  stroke  than  on  the 

other.  Consequently  the  tj-pe  shown  in  problem  8  would 
have  an  advantage  where  equal  amounts  of  work  were 
to  be  done  on  both  strokes,  and  the  type  shown  in  prob- 

lem 9  would  be  of  advantage  where  heavy  work  was  to 
be  done  on  one  stroke  only.  Either  the  out  or  in  stroke 

may  be  selected  for  heavy  work,  according  to  the  posi- 
tion taken  for  the  center  C  or  G  of  the  swinging  arm, 

Fig.  46,  the  direction  of  turning  of  the  cam  being  the 
same.  In  many  cases  the  type  shown  in  problem  9 
allows  the  pressure  angle  to  be  maintained  on  one  of  the 
strokes  so  that  there  is  pressure  in  only  one  direction 

on  the  shaft  C.  Cams  operate  smoother  when  "run- 
ning off"  than  when  "running  on."  A  cam  is  said  to 

be  running  off  when  the  point  of  contact  on  the  work- 
ing surface  of  the  cam  is  moving  away  from  the  fixed 

center  of  the  swinging  follower  arm.    A  cam  of  the  type 
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illustrated  in  problem  8  will  have  an  axis  of  symmetry 
where  the  same  data  are  assigned  for  the  out  and  in 
stroke,  whereas  the  cam  illustrated  in  problem  9  will 
be  quite  unsymmetrical  for  same  data. 

Positive-drive  face  cams — The  pitch  surfaces  for  face 
cams  are  laid  out  in  exactly  the  same  manner  as  pitch 
surfaces  for  radial  periphery  cams  regardless  of 
whether  the  pitch  point  of  the  follower  moves  in  a 
straight  or  curved  path.  The  only  additional  feature 
of  construction  is  that  a  working  surface  is  drawn  to 
touch  each  side  of  the  roller. 

Cam  with  Swinging  Follower  Arm,  Sliding 
I  Surface  Contact 

Problem  10.  Required  a  radial  periphery  cam  to  oper- 
ate a  swinging  arm  having  a  construction  radius  of  9 

units.  Sliding  surface  contact  between  cam  and  fol- 
lower. The  arm  to :  (a)  Swing  up  4  units  on  the  crank 

curve  base  while  the  cam  turns  120  deg. ;  (b)  swing 
down  4  units  on  the  crank-curve  base  while  the  cam 
turns  120  deg.;  (c)  remain  at  rest  for  120  degrees. 

This  type  of  cam  and  follower  is  illustrated  in  Fig. 
47.    The  line  of  pressure  between  cam  and  follower  is 

FIG.   47. PROBLEM   10,   CAM  WITH  SWINGING  FOLLOWER 
ARM,  sliding  contact 

always  normal  to  the  follower  surface  and  consequently 
there  is  no  component  of  pressure  in  the  bearing  at  C 

due  to  pressure  angle.  This  cam  is  therefore  independ- 
ent of  a  pitch  circle  based  on  pressure  angle,  and  the 

pitch  circle  may  be  taken  any  size.  Where  one  has  no 
special  guide  in  assuming  a  starting  size  for  the  cam, 

the  usual  computation  for  pitch  circle  for  a  30-deg. 
pressure  angle  may  give  good  average  results.  Accord- 

ing to  this  the  pitch  radius  OD  will  be 

4  X  2.72  X  3  X  3~j  X  |  =  5.2  units 
AV  equals  4  units  and  AC  equals  9  units.  The  point 

A  is  taken  for  construction  purposes  as  a  point  on  the 
follower  arm  where  the  angular  velocity  of  the  arm  is 
measured.  It  will  be  at  the  points  H,  I,  J,  .  .  .  on  the 
arc  AV  at  the  end  of  equal  succeeding  intervals  of  time. 

The  method  of  constructing  the  cam  in  this  problem 

is  identical  with  the  method  used  in  problem  8  in  so 
far  as  the  follower  arm  is  swung  around  the  cam  and 
its  position  with  respect  to  the  cam  center  at  equal 
time  intervals  is  drawn.  The  departure  from  the 
method  of  problem  8  consists  in  drawing  the  cam  outline 

as  an  envelope  to  these  follower-arm  positions.  For 
example,  in  Fig.  47,  at  the  end  of  the  third  time  interval 
the  pivot  C  has  been  revolved  to  C,  and  the  point  A  of 
the  follower  arm  has  moved  out  to  7,.  The  point  J, 
is  found  at  the  intersection  of  two  arcs,  one  obtained 
with  CA  as  a  radius  and  C,  as  a  center  and  the  other 
with  OJ  as  a  radius  and  0    as  a  center. 

When  a  number  of  positions  of  the  follower  arm, 
such  as  C/„  have  been  obtained,  the  smoothest  possible 
curve  is  drawn  tangent  successively  to  each  of  them,  and 
this  curve  is  the  working  surface  of  the  cam.  This 
curve  is  tangent  to  C,J,  at  M,  and  if  th6  distance  CJU 
is  laid  off  at  CM,  the  point  M,  will  be  the  actual  point 
of  tangency  between  the  cam  surface  and  follower  arm 
when  the  arm  is  halfway  through  its  swing,  or  when  A 
is  at  J.  Similarly  when  C,  is  at  C  the  point  of  tangency 
between  cam  and  follower  arm  will  be  at  AT,. 

The  locus  of  the  point  of  contact  between  the  cam 
and  follower  relatively  to  the  frame  of  the  machine 
is  shown  by  the  dash  closed  curve  through  M^  and  N,. 
By  drawing  arcs  tangent  at  the  extremities  of  this  dash 
curve,  using  C  as  a  center  in  both  cases,  the  points  F 
and  G  on  the  follower  surface  are  obtained  and  the 
distance  FG  will  be  the  part  of  the  follower  exposed  to 

FIG.      48.  LIMITING    CASE 
FOR  STRAIGHTEDGE 
FOLLOWER    WITH     SLID- 

ING CONTACT 

FIG.    49.    IMPOSSIBLE 

CASE       FOR       STRAIGHT- 
EDGE   FOLLOWER    WITH 

SLIDING     CONTACT 

wear  from  the  rubbing  of  the  cam.  This  part  of  the 

follower  arm  may  be  designed  with  a  shoe,  as  indi- 
cated, which  may  be  replaced  when  worn. 

It  should  be  specially  noted  that  the  shortest  radius 
of  the  cam  is  not  OA,  but  OB.  The  point  B  is  found 
by  drawing  a  perpendicular  to  CG  through  0. 

The  very  decided  lack  of  symmetry  should  also  be 
noted,  the  curve  BL  being  used  to  lift  the  arm,  and  the 
curve  LE  to  lower  the  arm,  the  swinging  velocities  of 
the  arm  being  the  same  in  both  directions. 

Data  Limited  for  Followers  with  Sliding  Surface 

Contact 

The  data  for  this  type  of  cam  construction  are  ex- 
tremely limited  when  the  swinging  velocity  of  the  arm  is 

assigned.  The  limitations  are  that  the  working  surface 
of  the  cam  must  be  drawn  tangent  to  every  construction 
line  in  succession,  and  that  it  must  be  convex  externally 

at  all  points.  In  most  arbitrary  assignments  the  con- 
struction line  through  C„  for  example.  Fig.  47,  would  in- 

tersect the  line  through  C,  before  it  cut  the  line  through 
C,.    In  this  case  it  would  be  impossible  to  draw  a  smooth 
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working  curve  tangent,  successively,  to  the  lines  through 
C„  C,  and  C,.  This  is  illustrated  more  clearly  in  Fig. 
49  and  will  be  more  evident  after  the  limiting  case  is 
described. 

The  limiting  case  for  flat  surface  followers  with  slid- 
ing contact  occurs  where  three  or  more  of  the  construc- 

tion lines  meet  in  a  point  at  A^  in  Fig.  48.  In  this 
case  the  working  surface  of  the  cam  would  have  a  sharp 
edge.  In  this  type  of  cam  it  is  necessary  to  use  more 
construction  lines  than  in  other  types  because  it  is  pos- 

sible to  have  the  construction  lines  so  far  apart  that 
such  a  case  as  is  shown  in  Fig.  49  might  not  evidence 
itself  at  all.  For  example,  if  the  distance  C„C,  were  the 
unit  space  for  construction  lines,  instead  of  C.fi„  the 
smooth  convex  curve  FNL  could  be  drawn  tangent  to 
lines  through  C„,  C,  .  .  .  without  the  error  showing 
itself. 

If  it  is  required  of  this  cam  only  that  it  shall  swing 
a  follower  arm  through  a  given  angle  in  a  given  time, 
without  regard  to  the  intermediate  velocities  of  the  arm, 
it  may  be  as  widely  used  as  any  other  type  of  cam. 
In  this  case  only  the  innermost  and  outermost  positions 
of  the  arm  would  be  drawn,  as  at  CA,  C„V„  and  C,,^, 
Fig.  47,  and  a  smooth  convex  curve  drawn  tangent  to 
these  lines.  Such  construction,  however,  might  give  an 
irregular  or  jerky  motion  to  the  follower.  Whether 
it  did  or  not  could  be  readily  determined  by  laying  off  a 
number  of  equal  divisions,  as  at  C,,  C^  .  .  .  C,„ 
drawing  lines,  such  as  CJ„  tangent  to  the  assumed 
smooth  convex  working  surface,  and  revolving  C,J, 
back  to  CJ.  After  doing  this  with  other  construction 
lines  a  series  of  points,  such  as  H,  I,  J  .  .  .  would 
be  determined  and  the  spaces  between  them  would 
represent  the  distances  traveled  by  A  on  the  follower 
arm  during  successive  equal  intervals  of  time. 

Toe  and  Wiper  Cams 

In  this  form  of  cam  construction  the  cam,  or  wiper, 
oscillates  or  swings  back  and  forth  through  an  angle 
of  120  deg.  or  less,  instead  of  rotating  continuously  the 
full  360  deg.  as  it  does  in  all  cams  thus  far  considered. 
The  follower,  or  toe,  is  usually  a  narrow,  flat  strip 
resting  on  the  curved  peripherj'  of  the  cam  and  moving 
straight  up  and  down.  The  form  of  the  cam  for  a  toe 
follower  is  found  in  the  same  general  manner  as  for  a 
cam  with  a  mushroom  disk  follower,  as  described  in 
Article  IV,  and  therefore  its  analysis  and  construction 
need  not  be  given  here.  In  a  later  installment  this  type 
of  cam  will  be  considered  in  connection  with  specific 
follower  and  sliding  velocities. 

Know  What  the  Other  Fellow  Is  Doing 
By  John  R.  Godfrey 

It's  a  mighty  good  plan  to  know  the  good  points  of  the 
other  fellow's  machine  as  well  as  your  own.  In.  fact,  it 
is  an  equally  good  plan  to  know  the  weak  points  of 
your  own  machine  as  well  as  of  his,  although  it  may  not 
be  advisable  to  enlarge  on  this  point  when  it  comes 
to  enthusing  the  salesmen  at  the  annual  get-together, 
in  which  you  sell  them  your  product. 
We  may  have  a  perfectly  legitimate  reason  for  build- 

ing our  machine  as  we  do,  but  we  quite  frequently 
find  that  it  pays  to  know  the  other  fellow's  ideas  on 
the  same  subject,  and  there  seems  to  be  no  better  way 
of  learning  this  than  to  have  one  of  his  machines  where 
we  can  look  it  over  and  find  out  its  good  points  as 

well  as  its  disadvantages.  Perhaps  one  of  the  best 
examples  of  this  is  in  the  automobile  field,  where  even 
the  chief  boosters  of  this  particular  game  are  advo- 

cating the  importation  of  a  few  thousand  foreign  ma- 
chines to  act  as  a  sort  of  yeast  to  the  industry  in  this country. 

We  are  at  the  point  where  everyone  admits  without 
argument  and  without  Risking  proof,  that  the  American 
motor  car  and  motor  truck  industry  is  supreme  when 
we  consider  quantity  production.  Our  Fords  and  Le- 
lands  and  Whites  and  Rikers  and  a  host  of  others  have 
designed  cars  and  trucks  and  perfected  manufacturing 
organization  so  that  we  could  produce  them  at  a  lower 
price  than  any  other  country.  But  the  very  fact  that; 
we  have  had  the  American  market  by  the  tail  and  that 
no  one  else  had  even  a  fraction  of  a  look-in,  may  have 
had  its  drawbacks.  We  have  effectually  kept  out  cars 
and  trucks  of  other  countries  while  at  the  same  time 
we  have  induced  them  to  buy  and  use  thousands  of  our 
ovra.  But  in  keeping  out  these  foreign  cars  we  have 
also  kept  out  many  of  their  ideas,  and  as  the  secret 
department  of  any  shop  is  usually  the  most  inefficient, 
this  has  prevented  us  from  absorbing  some  mighty  good 
ideas  both  in  design  and  construction. 

The  Buzz-Wagon  of  Early  Days 

In  the  early  days  of  the  buzz  wagon,  gasoline  was  very 
cheap  in  this  country,  so  that  fuel  consumption  hardly 
needed  to  be  considered.  After  the  first  spasm  in  which 
we  practically  fastened  a  small  motor  into  a  buggy,  we 
were  bitten  with  the  desire  for  high-speed  and  great 
hill-climbing  ability.  As  a  result  we  have  the  present 
high-powered  car  in  which  we  all  boast,  and  not  always 
truthfully,  about  being  able  to  take  every  hill  on  high. 
The  increasing  cost  of  gasoline  and  the  decreasing  miles 
per  gallon  are  putting  us  into  something  of  the  same 
condition  as  our  friends  in  England  and  France,  and  it 
is  quite  probable  that  we  could  study  some  of  their 
cars  to  advantage. 

Instead  of  loading  dovra  the  car  with  a  motor  with 
sufficient  power  to  save  us  the  necessity  of  shifting 
gears  except  in  extreme  cases,  we  may  well  consider 
the  adoption  of  a  lower-powered  motor  which  will  prob- 

ably handle  75  per  cent,  of  our  driving  in  high  gear  and 
perhaps  change  our  standards  of  pride  and  respect- 

ability. These  may  even  yet  be  so  changed  that  to  ovra 
a  car  in  which  we  occasionally  shift  into  second  speed 
will  not  be  a  mark  of  utter  depravity. 

Smaller  motors  mean  more  than  might  appear  at  first 
thought.  They  mean  lighter  cars  and  lower  tire  ex- 

pense, both  of  which  mean  that  we  will  pay  less  tribute 
to  the  oil  kings  and  the  emperors  of  the  rubber  in- 

dustry. Such  a  change  ought  to  reduce  the  wear  and 
tear  on  the  highways,  unless  this  is  more  than  offset  by 
the  ever-increasing  traffic  of  motor  trucks. 

It  is  also  barely  possible  that  we  might  study  comfort 
rather  than  style  to  advantage,  and  this  will  probably 
come  when  we  get  to  the  point  where  we  will  consider 
the  family  automobile  in  the  same  way  as  we  did  the  old 
horse  and  the  family  phaeton. 

It  is  more  than  probable  that  a  similar  study  of 
various  machine  tools  might  show  us  that  for  some 
classes  of  work  we  have  gone  too  far  in  high-powered 
machines.  The  importation  of  a  few  of  the  best  ma- 

chine tools  from  the  other  side  might  be  advantageous 
in  several  ways  and  we  must  not  forget  that  our  greatest 
danger  is  in  being  too  well  satisfied  with  what  we  have 
already  accomplished. 
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Hydraulically  Operated  Shell  Machines 
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By  p.  B.  COCHRANE 

While  the  shell-making  machines  here  illustrated  finished  their 
particular  jobs  with  the  signing  of  the  armistice  the  principle 
underlying  their  design  might  well  be  applied  to  machines  of  a 
more  peaceful  type.  The  simplicity  of  arrangements  and  the 
rugged  character  of  the  parts  are  worthy  of  note;  also  the 
comparative  novelty  of  the  hydraulic  control  of  shifts  and  feeds. 

FIG.  1.     CENTERING  MACHINE 
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FIG.    2.      CUT-OFF   MACHINE FIG.    5.      ROUGH-FACE  BASE   MACHINE 
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machine  is  equipped  with  a  hoisting  davit  and  special 
shell  sling  so  that  the  operator  has  no  heavy  lifting  to  do. 

Thirteen  of  the  operations  in  the  manufacture  of  the 
shell  were  taken  and  machines  of  four  different  types 

designed  to  perform  them  as  follows:  Type  A  for  end- 
facing,  cut-off  and  boring  the  nose;  type  B  for  turning; 
type  C  for  profile  boring  and  reaming,  and  type  D  for 
centering,  cutting  band  groove  and  turning  copper  band. 
Water  pressure  of  200  lb.  per  square  inch  is  used  for 
all  operations  except  cutting  the  base  and  band  grooves, 
and  is  generally  carried  through  4-in.  pipe. 

Machine  Used  for  First  Operation 

Fig.  2  shows  the  type  A  cut-off  machine,  which  per- 
forms the  first  operation.  The  forging  is  held  in  a 

hydraulically  operated  three-jaw  chuck  fixed  in  a  12-in. 
diameter  spindle  driven  by  a  10-hp.  motor.  Two  cut-off 
tools  are  carried  in  separate  slides 
which  are  operated  simultaneously 

by  a  7A-in.  cylinder  just  visible 
over  the  top  of  the  slide.  The  heavy 
bracket  at  the  right  is  to  mount  a 
work  stop  not  shown. 

The  type  D  machine  in  Fig.  1,  as 
set  up  for  the  centering  operation, 
carries  a  spindle  holding  a  mild- 
steel  arbor  with  two  sets  of  three- 
point  support  dogs.  The  tool  slide 
is  shifted  transversely  by  a  3-in. 
cylinder  at  the  back  and  carries 
another  3-in.  cylinder  to  operate  the 
centering-drill  advance  lever.  The 
drill  is  belt  driven  at  high  speed 
by  a  1-hp.  motor. 

In  Fig.  3  the  type  B  rough-turn 
lathe  carries  an  8-in.  cast-iron 
spindle  driven  by  a  35-hp.  motor. 
In  the  spindle  is  an  expanding  arbo- 
operated  by  the  cylinder  seen  at  the 
extreme  left,   the  piston   in   which 

exerts  a  pull  of  8000  lb.  The  tail 
spindle  can  be  moved  6  in.  by  the 
two  cylinders  coupled  to  the  yoke 
at  the  extreme  right.  The  carriage 

mounts  heavy  tools  a*'  front  and 
rear  and  is  moved  by  the  long 
hydraulic   units   shown  at   the  side. 

Finish-Turning 

The  spindle  design  of  the  type 
C  rough-point  tool  machine  in  Fig. 
4  is  similar  to  that  shown  in  Fig. 
2.  The  heavy  carriage  is  advanced 
by  units  similar  to  those  in  Fig.  3 
and  carries  a  stout  boring  bar 
mounted  on  a  cross-slide,  the  motion 
of  which  is  controlled  by  a  cam  and 
roller  device  to  get  the  desired 
profile  on  the  inner  surface  of  the 
shell. 

Inside  finish-turning  is  done  on 
the  type  C  lathe  shown  in  Fig.  6. 
It  differs  from  the  machine  in  Fig. 

4  in  having  two  4i-in.  boring  bars  which  go  to  position 
against  stops.  The  carriage  is  moved  longitudinally  as 
in  Figs.  3  and  4  and  transversely  by  the  4  x  16-in. 
cylinder  shown  at  the  right.  The  arrangement  of  con- 

trol valves  is  well  shown  in  this  figure.  The  first 
valve  from  the  left  controls  the  hoisting  davit,  which 
has  been  removed  from  this  machine  but  is  shown  in 
Fig.  4;  the  second  valve  controls  the  spindle  chuck;  the 
third  the  driving  clutch,  which  is  behind  the  spindle, 
and  the  fourth  the  cross-slide  cylinder. 

Orifice  Valve  Governs  the  Speed 

The  small  valve  in  the  feed  line  farthest  to  the  right 
is  an  orifice  valve  which  governs  the  speed  of  the  cutting 
feed  and  prevents  crowding  the  machine  beyond  reason- 

able limits.  The  three-way  valve  takes  pressure  through 
the  orifice  valve  and  controls  the  feed  mechanism. 

FIG.    6.      INSIDE    FINI.SH    MACHINE 
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FIG.   4.     ROUGH  POINT  TOOL  MACHINE 

Fig.  5  shows  the  rough-face  base  machine,  type  A, 
which  is  essentially  the  same  as  the  one  shown  in  Fig. 
2  except  that  a  single  slide  and  tool  only  are  used 
instead  of  double  ones. 

Lieut. -Col.  William  E.  Marble,  who  was  commissioned 
Captain  in  October,  1917  and  twice  promoted,  was  dis- 

charged on  his  return  to  America  from  overseas.  Col. 
Marble  was  with  the  Army  of  Occupation  while  abroad. 
His  home  address  is  Greenwich,  Conn.,  and  he  was 
formerly  with  the  R.  G.  Corset  Co.,  of  New  York  City. 

■  *         *         » 

Maj.  Louis  A.  Pierrong,  who  was  commissioned  Cap- 
tain in  November,  1917,  was  discharged  on  his  return 

from  overseas.  His  duties  have  had  to  do  with  the  pur- 
chase of  hardware,  small  tools  and  the  like.  His  home 

address  is  Euclid  Ave.  and  105th  St.,  Cleveland,  Ohio. 
He  was  formerly  engaged  in  dealing  in  iron  and  steel 
products. *  *         » 

Maj.  Andrew  C.  Vauclain,  whose  address  is  2416 
North  54th  St.,  Philadelphia,  Penn.,  has  been  dis- 

charged. Major  Vauclain  was  commissioned  in  Decem- 
ber, 1917  and  served  in  the  Inspection  Division.  Be- 
fore being  commissioned  he  was  employed  by  the  Bald- 
win Locomotive  Works. 

*  *  ■;:- 

Maj.  Wheeler  Lord,  who  was  commissioned  in  Novem- 
ber, 1917,  and  served  as  Army  Inspector  of  Ordnance 

at  the  Midvale  Plant,  has  returned  to  civil  life.  Major 

Lord's  home  address  is  5015  McKean  Ave.,  Philadelphia, 
Penn.  He  was  formerly  engaged  in  the  iron  and  steel 
business  in  that  city,  and  is  a  graduate  of  Lehigh  Uni- 
versity. 

*  *  ::• 

Capt.  Wm.  Thomas  Alliger,  15  Lodees  Land,  Cynwyd, 
Penn.,  has  been  discharg:ed.  His  duties  have  been  in 
connection  with  the  operation  of  U.  S.  Nitrate  Plant 
No.  2.    He  is  a  graduate  of  the  University  of  Michigan, 

and  in  civil  life  was  chemfcal  and  mechanical 
engineer  for  Harrison  Safety  Boiler  Works, 
Philadelphia,  Penn. 

»       #       # 

Capt.  Lewis  E.  Tifft,  whose  home  address 
is  4  Ridgewood  Terrace,  Springfield,  Mass., 
was  discharged  on  his  return  from  overseas. 
Capt.  Tifft  was  on  duty  in  both  France  and 
England  in  the  Finance  Section.  He  at- 

tended Williams  College  and  was  formerly  a 
member  of  Tifft  Brothers,  investment  securi- 

ties, Springfield,  Mass.  He  was  commissioned 
in  August,  1917. 

»       *       » 

Maj.  Reamy  E.  Field,  recently  discharged, 
has  been  on  Claims  Board  work  since  the  arm- 

istice was  signed.  Major  Field  is  a  graduate 
of  the  University  of  Lebanon.  His  home  ad- 

dress is  3436  Vista  Ave.,  Cincinnati,  Ohio. 
He  was  formerly  in  the  brokerage  business. 

*         *         * 

Capt.  Wm.  H.  Richard,  24  Fruit  St.,  New  Haven, 

Conn.,  has  been  discharged.  Captain  Richard's  serv- 
ice has  had  to  do  with  small-arms  inspection  and  repair. 

He  was  superintendent  of  the  Storage  Division  and 
Ordnance  Property  Officer  at  Augusta  Arsenal.  In 
civil  life  he  was  rifle  and  ammunition  tester  and  demon- 

strator for  Winchester  Repeating  Arms  Co.,  New  Haven, 
Conn. 

«■         »         » 

Maj.  Rupert  L.  Penney,  who  was  appointed  Captain 
in  August,  1917,  and  who  has  been  in  charge  of  Armory 
Shops,  and  especially  on  installation  of  new  heat-treat- 

ment equipment,  has  returned  to  civil  life.  He  is  a 
graduate  of  the  Stevens  Institute  of  Technology  and 
before  entering  the  service  was  a  Testing  Engineer  with 
the  Winchester  Repeating  Arms  Co.,  New  Haven,  Conn. 
His  permanent  address  is  126  Willard  St.,  New  Haven. 
Conn. 

»  •:<■  -it 

Capt.  Louis  I.  Reichner,  who  has  been  on  duty  in  the 
Civilian  Personnel  Section,  has  been  discharged.  He 
is  a  graduate  of  the  University  of  Pennsylvania  and 
Princeton.  Previous  to  entering  the  service,  Captain 
Reichner  was  a  lawyer  with  the  Fidelity  Trust  Co., 
Philadelphia.  His  permanent  address  is  1709  Ritten- 
house  St.,  Philadelphia,  Penn. 

»         *         * 

Capt.  Arthur  P.  Pain,  who  was  commissioned  First 
Lieutenant  in  August,  1917  and  who  has  been  on  duty  at 
the  Savannah  Proving  Ground,  has  returned  to  civil 
life.  He  is  a  graduate  of  Amherst  College  and  in  civil 
life  was  a  designer  of  automatic  machinery.  His  per- 

manent address  is  369  Washington  Ave.,  Brooklyn,  N.  Y. 
*         *         * 

First  Lieut.  Warren  J.  Keyes  who  was  appointed 
Second  Lieutenant  in  November,  1917,  was  discharged 
on  his  return  from  France  recently.  His  duties  have 
been  with  the  Requirements  Ammunition  Division.  He 
is  a  graduate  of  Yale  and  Harvard  and  is  an  accountant. 
On  his  return  to  civil  life  he  is  to  be  with  the  American 
International  Corp.,  New  York  City.  His  home  address 
is  723  South  6th  St.,  Terre  Haute,  Indiana. 
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Export  of  Industrial  Products' By  EDWARD  PRIZER 
President  Vacuum  Oil  Co. 

The  story  of  the  nations  that  have  succeeded 
each  other  in  preeminence  has  been  the  story  of 
enterprise  in  external  trade.  With  the  decline 

of  foreign  commerce  decay  sets  in.  The  Phoeni- 
cians, the  first  great  traders,  lost  their  power 

when  they  lost  their  trade;  Venice,  mistress  of 
the  then  known  seas,  succumbed  to  the  enterprise 
of  her  rivals;  Portugal  had  her  day  of  power 
when  she  reached  India  by  sea;  Spain  broke 

down  her  strength  when  she  expelled  the  in- 
dustrious Moors,  and  the  aggressive  Flemish 

hand-workers  of  Northern  Europe  continued 
their  prosperity  only  so  long  as  they  maintained 
their  external  commerce.  Of  the  great  nations 
existing  during  that  remarkable  era  of  trade  and 
expansion  at  the  time  Columbus  discovered 
America,  England  alone  survives  as  a  great 

power. 

THE  United  States,  during  the  early  years  of  its  his- 
tory, was  too  deeply  engrossed  in  the  vast  opportuni- 

ties for  development  at  home  to  give  serious  consider- 
ation to  overseas  trade.  At  the  outbreak  of  the  Civil  War 

some  real  beginnings  had  been  made,  and  our  glorious  fleets 
of  clipper  ships  were  becoming  the  carriers  of  ocean  bound 
commerce,  and  oar  flag  floated  in  all  the  great  harbors  of 
the  world;  but  the  ravages  of  four  years  of  war  on  our  own 
soil  wasted  our  wealth  and  dulled  our  energies;  and  in  the 
healing  of  our  wounds  we  lost  for  a  time  our  vision  of  in- 

ternational opportunities. 

During  the  progress  of  the  world  war  our  exports  of  in- 
dustrial products  have  been  measured  only  by  our  capacity 

to  produce  and  steamship  space  to  transport.  This  was  not 
the  case  before  the  war,  and  is  not  the  case  now;  and  we 
are  face  to  face  with  a  vast  expansion  in  our  manufactur- 

ing capacity  which  must  be  consigned  to  idleness  and  rust 
unless  we  expand  our  markets  to  absorb  our  potential  out- 

put. 
The  export  of  raw  or  semi-finished  articles  unquestionably 

adds  to  national  wealth  but  gives  little  aid  to  industry.  We 
must  export  cotton  in  fabrics  and  not  in  the  bale;  iron  and 
steel  in  machinery  and  implements;  leather  in  shoes  and 
other  finished  articles;  use  our  coal  under  our  own  factory 
boilers;  and  in  every  way  multiply  the  overseas  movement 
of  products  of  hand  and  brain  which  our  recognized  manu- 

facturing and  inventive  skill,  unequalled  by  any  other  coun- 
try of  the  world,  so  eminently  fit  us  to  produce. 

Accurate  Knowledge  of  Foreign  Markbtts 

We  are  largely  a  provincial  and  insular  people.  Our  vast 
expanse  of  territory  and  the  great  seas  stretching  between 
us  and  the  outside  world,  have  shut  off  contact  on  the  part 
of  the  great  body  of  our  citizens  with  foreign  peoples. 

There  is  danger  therefore  that  we  may  visualize  the  peo- 
ples of  the  eld  world  in  terms  of  the  new.  Efforts  for  over- 
seas trade  based  on  lack  of  first-hand  and  accurate  knowl- 
edge of  foreign  markets  will  be  wasteful,  ineffective  and 

disappointing. 
At  home  we  have  a  flexible  and  intelligent  market.  The 

great  body  cf  buyers  are  educated  and  alert.  New  things 
are  readily  introduced,  and  improvements  or  betterments 
meet  with  a  quick  response. 

In  the  great  markets  abroad,  however,  different  condi- 
tions exist.  Behind  the  great  buying  public,  centuries  of 

custom  and  prejudice  exist.  National  habits  are  fixed  and 
more  or  less  unchangeable. 

•From    an    address    delivered    at    the    Sixth    National    Foreign Trade  Convention.  Chicago,  III.,  Apr.  24.  1919. 

New  things  are  not  impossible  of  introduction  and  sale 
in  time,  but  an  effort  to  change  established  habits  as  relates 
to  staples  of  use  and  demand  is  an  almost  hopeless  under- 

taking. The  great  body  of  consumers  in  many  of  the  mar- 
kets of  largest  promise  are  uneducated,  and  resentful  of change. 

The  most  remarkable  feature  of  modern-day  industrial 
development  was  that  of  Germany  before  she  staked  her  all 
on  a  wai-  of  v/orld  conquest  and  went  down  in  ruin.  While 
there  was  much  in  her  methods  and  practices  we  cannot  in 
self-respect  follow,  it  is  none  the  less  true  that  her  great 
success  was  not  accidental,  but  based  on  underlying  funda- 

mentals which  we  must  adopt  to  insure  a  like  success.  With 
painstaking  thoroughness  the  Germans  studied  the  foreign 
markets  they  designed  to  invade,  and  definitely  ascertained 
in  advance  what  would  find  ready  sale.  They  catered  to 
established  needs  and  existing  preferences. 

I  was  told  of  a  group  of  German  industries,  organized 
somewhat  as  our  Webb-Pomerene  law  now  permits  of,  com- 

bining and  employing  a  small  body  of  experts,  who  were 
sent  to  South  America  simply  to  study  and  report  on  exist- 

ing trade  opportunities.  For  two  years  these  experts  made 
a  painstaking  survey,  reporting  fully  to  their  employers. 
Every  detail  was  examined  and  analyzed.  Where  necessary, 
samples  were  sent  back  home.  The  question  of  credits, 
terms  of  sale,  and  like  essential  matters  were  cai-efuUy 
gone  into.  They  even  discovered  what  others  hitherto  had 
not  known,  that  the  colors  and  designs  of  certain  fabrics 
worn  by  a  considerable  group  of  people  were  semi-religiou3 
in  significance,  and  hence  nothing  else  would  be  saleabls 
irrespective  of  improvement  in  quality  or  cheapness  in  price. 
It  is  needless  to  state  that  when  this  combination  of  Ger- 

man manufacturers  moved  on  the  markets  they  thus  studied, 
their  progress  was  invincible. 
The  Germans  also  developed  the  fact  that  there  was  a 

material  demand  for  machinery  in  interior  places  remote 
from  railways.  So  they  made  their  machines  in  sections 
small  enough  to  be  transported  on  mule  back.  On  arriving 
at  destination,  these  were  bolted  together  and  ready  for 
quick  use.  American  machines  designed  for  similar  service 
never  got  beyond  the  seaboard,  for  while  more  efficient  than 
the  German  make,  they  were  in  too  large  units  to  be 
handled. 

Choice  of  Representatives 

The  personal  equation  is  an  essential  factor  of  commer- 
cial success.  In  competition  the  agreeable  and  acceptable 

representative  generally  wins  against  an  opponent  not 
equally  gfifted.  But  representatives  of  American  concerns 
for  foreign  fields  should  be  chosen  with  great  care,  and 
rigidly  trained  for  their  required  duties.  They  should  be 
those  desirous  only  of  establishing  a  more  or  less  permanent 
foreign  career;  if  going  to  a  foreign-language  country,  they 
should  be  able  to  speak  the  tongue  or  quickly  to  acquire  it. 

Business  is  generally  done  abroad  in  a  certain  leisurely 
fashion  sometimes  irritating  to  the  American  hustler;  im- 

portant transactions  are  frequently  originated  or  completed 
in  cafe  or  club.  Too  great  haste  or  undue  immediate  pres- 

sure frequently  defeats  itself. 
There  is  also  more  or  less  undercurrent  of  suspicion  as 

to  so-called  "Yankee  smartness."  Great  tact,  patience, 
straightforward  action,  unquestioned  integrity,  and  unfail- 

ing courtesy  are  fundamentals.  After  all,  it  is  character 
that  tells.  Confidence  when  fully  gained  counts  for  more  in 
permanence  of  commercial  relations  abroad  than  at  home, 
for  as  a  general  rule  the  foreign  buyer  is  slow  to  change 
and  adheres  with  much  tenacity  to  those  firms  or  individuals 
which  have  won  his  full  trust. 

The  American  exporter  will  find  foreign  fields  already 
occupied  with  trained  and  capable  representatives  from 
other  countries,  and  it  will  be  idle  for  him  to  send  abroad 
as  contestants  any  other  than  our  best. 

I  do  not  think  it  an  unfair  statement  that  for  some  years 
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prior  to  the  war  the  attitude  of  our  lawmakers  toward  in- 
dustry was  one  of  ill-disguised  hostility. 

There  had  been  an  era  of  muck-raking,  in  which  popular 
writers  found  a  ready  sale  of  mis-statements,  half-truths 
and  direct  abuse.  Our  politicians  saw  opportunity  to  curry 
popular  favor  by  joining  in  the  hue  and  cry  against  suc- 

cessful business  enterprise.  The  greater  the  measure  of 
success  the  louder  the  abuse.  The  successful  business  man 
did  not  know  whether  to  be  proud  or  ashamed.  Mr.  Bryan, 
our  great  American  economist,  proposed  to  measure  the  ex- 

tent of  criminality  by  the  per  cent,  of  the  total  business  a 
firm  or  individual  secured. 

The  Department  of  Justice  announced  at  the  entrance  of 
this  country  into  the  war  that  all  prosecutions  under  the 
anti-trust  act  had  been  postponed,  leaving  the  plain  infer- 

ence that  then  existing  combinations  must  function  un- 
hampered if  the  war  was  to  be  won. 

This  same  Department  recently  announced  in  the  public 
press  that  the  combinations  in  all  essential  industries  forced 
by  the  Government  as  war  measures  would  be  prosecuted 
if  continued  after  the  declaration  of  peace.  Are  the  under- 

lying principles  of  economics  so  unstable  that  they  shift  as 
between  war  times  and  peace  ? 

The  Webb-Pomerene  bill  legalizes  combinations  when 
operative  beyond  the  shore  line.  It,  therefore,  recognizes 
the  principle  of  combination.  Could  not  this  law  be  so 
broadened  as  to  permit  such  consolidations  at  home  as  are 
economically  sound  and  fundamentally  proper  and  just,  and 
which  would  result  in  great  savings  in  cost  of  manufacture 
as  well  as  distribution,  so  that  the  American  producer  would 
not  be  forced  to  enter  the  foreign  field  with  a  heavy  initial 
handicap? 

England  has  never  been  afraid  that  any  of  her  industries 
would  grow  too  large  in  scope  or  operation.  Newspaper 
dispatches  advise  she  already  is  planning  to  enter  industry 
as  a  governmental  enterprise,  and  to  bring  about  consolida- 

tions of  such  magnitude  as  to  be  fraught  with  great  danger 
to  American  industries  of  like  character.  Is  it  wise  prac- 

tice to  limit  our  industries  to  small  and  uneconomical  units 

by  preventing  by  law  just  combinations  of  enterprise,  capi- 
tal and  skill  ? 

Congress  itself  needs  a  new  vision.  In  England,  leaders 
of  industry  are  made  peers  of  the  realm,  boards  of  trade 
have  legislative  functions,  and  foreign  commercial  opera- 

tions are  carefully  watched  over  and  safeguarded.  I  believe 
it  is  the  practice  of  the  French  government,  when  any  of 

her  citizens 'are  seeking  foreign  concessions,  to  send  a  gov- 
ernmental commissioner  with  them  to  make  sure  every  legal 

right  is  fully  protected. 
Before  the  war,  however,  when  our  relations  with  Mexico 

were  under  discussion  in  Congress,  one  of  the  members  as- 
serted that  American  investors,  with  all  the  opportunities 

that  existed  at  home,  had  no  justification  for  going  abroad, 
and  if  they  did  so,  the  risk  should  be  theirs  alone,  without 
expectation  of  assistance  or  support  from  their  government. 
Such  an  attitude  can  hardly  be  regarded  as  encouraging  to 
foreign-trade  enterprises. 

Legislation  by  Foreign  Governments 

There  are  evidences  that  certain  foreign  governments  are 
now  considering  the  adoption  of  legislation  which  may  be 
highly  detrimental  to  American  concerns  already  estab- 

lished and  operating  within  their  boundaries,  or  to  others 
that  may  later  desire  to  do  so.  Our  own  Congress  should 
give  serious  heed  to  this  tendency  and  demand  that  Ameri- 

can industry  and  capital  shall  be  granted  the  same  rights 
abroad  as  are  granted  to  foreigners  in  our  own  markets. 
Some  of  the  measures  already  being  discussed  for  legislative 
enactment  abroad  by  governments  unchanged  in  form  by 
the  war  are  fraught  with  positive  danger  to  American  ex- 

port trade. 
Our  consular  service  should  be  safeguarded  from  the 

blighting  shadow  of  political  control  or  preference,  and  there 
should  run  through  it  to  the  remotest  sections  of  the  world 
the  certainty  that  capability  is  prized  and  that  merit  will  be 
recognized  and  rewarded.  It  should  be  trained  in  business 
conditions  and  methods,  and  encouraged  to  be  constantly 
alert  to  business  opportunities  for  American  industry.  Peri- 

odical consular  reports  of  a  general  character,  while  inter- 

esting and  helpful,  are  not  alone  sufficient.    There  must  be 
concreteness  of  information  and  directness  of  support. 
A  gentleman  told  me  that  at  a  certain  South  American 

port  he  found  great  difficulty  in  obtaining  any  really  use- 
ful information  to  assist  his  sales  effort;  so  almost  in  de- 

spair, he  appealed  to  the  German  consul,  who  courteously 
aided  him  in  his  dilemma.  He  found  this  consul  had  pre- 

pared a  complete  card  index  of  commercial  conditions.  It 
covered  not  only  the  usual  statistics  of  imports,  consump- 

tion, etc.,  but  went  into  such  intimate  details  as  to  the 
standing  and  credits  of  individual  merchants,  lines  of  prod- 

ucts they  already  handled,  or  might  be  induced  to  cany. 
It  was  his  practice  to  send  to  his  government  at  home  all 
this  information  which  was  available  for  the  German  ex- 

porter. What  was  being  done  by  him  at  this  port  was 
doubtless  being  duplicated  at  hundreds  of  other  centers  of 
commercial  opportunity. 

Intelligent  Control  and  Operation  op  Our  Shipping 

Nothing  more  fully  illustrates  our  apathy  toward  foreign 
trade  prior  to  the  war  than  our  national  attitude  concerning 
overseas  shipping.  We  saw  small  countries  like  Holland, 
Denmark  and  Norway  becoming  great  maritime  powers;  we 
saw  Germany,  throwing  aside  all  restrictive  legislation,  con- 

structing and  operating  a  tonnage  that  was  the  marvel  of 
modern  times;  we  saw  England,  grim  and  determined,  never 
ceasing  her  efforts  to  remain  the  mistress  of  the  seas;  we 
saw  our  own  harbors  congested  with  ships  flying  foreign f.ags. 

And  yet  we  were  so  unconcerned  that  we  adopted  new  re- 
strictive legislation  more  crippling  than  that  previously  in 

force  so  that  our  flag  was  fast  disappearing  altogether  from 
the  open  seas  in  merchant  service. 
We  have  now  embarked  on  a  great  national  shipping  ad- 

venture— and  we  are  as  yet  mere  novices  at  the  game.  It 
ir>  not  too  strong  a  statement  to  make,  that  our  national 
prosperity  in  export  commerce  will  depend  upon  the  wise 
and  intelligent  operation  of  our  merchant  marine.  All 
other  things  being  equal,  the  nation  that  controls  shipping 
controls  export  trade. 

Our  vessels  are  being  constructed  at  the  maximum  of  cost, 
and  export  commerce  cannot  bear  the  load  of  charges  nec- 

essary to  yield  a  profitable  return  on  the  investment.  There- 
fore, the  charging  off  of  the  extreme  costs  to  a  normal  basis 

must  be  a  national  burden  assumed  for  the  common  good. 
Otherwise  exports  will  languish.  Already  England  has  set 
the  pace  in  reduction  of  rates,  and  other  countries  have 
large  tonnage  constructed  at  pre-war  costs. 

Uncertainty  of  Delivery  Fatal  to  Export  Sales 

The  movement  of  vessels  as  relates  to  trade  routes  must 
be  worked  out  with  great  care.  Nothing  is  more  fatal  to 
export  sales  than  uncertainty  as  to  delivery. 

The  Germans,  with  great  foresight,  after  carefully  con- 
sidering trade  possibilities,  definitely  assigned  vessels  for 

periodical  sailings;  and  these  ships  sailed  as  advertised 
whether  fully  loaded  or  otherwise. 

Nothing  before  the  war  and  even  now  has  been  so  harm- 
ful to  our  operations  in  South  America  as  the  uncertainty  of 

transport  of  goods  and  mail.  Regular  sailings  and  quick 
movement  alone  will  permit  our  securing  the  preeminence 
in  the  markets  to  the  south  of  us,  which  our  location  and 
our  facilities  warrant. 

While  this  address  was  being  prepared  I  received  a  letter 
from  our  general  manager  for  South  America,  written  at 
Buenos  Aires  under  date  of  Feb.  23  and  requiring  some  six 
weeks  to  reach  New  York,  which  contains  the  statement 
that  since  Dec.  1  there  had  not  been  a  single  week  at  that 
port  during  which  two  British  mail  and  passenger  steamers 
had  not  arrived,  this  being  quite  outside  of  arrivals  of 
purely  British  merchant  vessels.  Mails  were  being  deliv- 

ered from  London  under  three  weeks.  Advertisements  were 
appearing  in  all  the  leading  Argentine  papers  in  regard  to 
British  products,  and  the  British  government  had  officially 
informed  the  different  South  American  governments  that  all 
their  industries  were  normally  working  again  and  that 
orders  placed  for  any  kind  of  products  would  be  supplied 
without  delay  eitho'-  as  to  manufacture  or  time  of  receipt. 

In  contrast  to  this  our  general  manager  stated  that  the 
last  passenger  steamer  which  left  Buenos  Aires  for  New 
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York,  sailed  in  October,  and  the  last  direct  mail  service 
was  by  a  steamer  leaving  Feb.  2.  Since  then  not  a  single 
passenger  or  direct  mail  boat  had  left  Buenos  Aires  for 
New  York,  though  one  had  been  announced  as  possibly  to 
sail  at  the  end  of  March. 
Make  sure  that  every  shipment  that  leaves  this  country  is 

up  to  full  standard  of  quality — the  second  lot  in  every  re- 
spect as  good  as  the  first. 

Fulfill  every  obligation  with  scrupulous  fidelity,  even 
though  a  bad  bargain  was  made,  in  the  carrying  out  of 
which  material  financial  loss  is  unavoidable. 

Go  to  any  reasonable  length  to  satisfactorily  adjust  a 
bonafide  complaint,  for  a  disgruntled  buyer  is  a  ruinous 
asset. 

Pack  shipments  at  least  equal  to  European  practice. 
There  has  been  much  legitimate  complaint  as  to  the  flimsy 
character  of  American  packing,  resulting  in  goods  frequent- 

ly arriving  at  destination  in  deplorable  condition. 
Study  the  weights,  measures  and  currency  of  foreign 

countries,  and  do  not  hesitate  to  use  them  when  submitting 
offers,  so  the  buyer  will  know  his  costs  at  point  of  receipt. 

Print  advertising  literature  and  pamphlets  of  instruction 
in  the  language  of  the  country  where  use  is  to  be  made.  Do 
not  make  the  mistake  of  thinking  that  English  is  a  uni- 

versal language,  or  that  foreign  buyers,  when  unfamiliar 
with  it,  will  take  the  trouble  to  have  it  translated  into  their 
own  tongue. 

Give  careful  thought  as  to  how  exports  are  to  be  paid  for. 
It  cannot  be  done  in  coin.  Our  own  Government  had  to  es- 

tablish large  credits  to  our  Allies  to  finance  war  purchases 
ffiade  here,  to  be  liquidated  later  by  imports  of  commodities. 
If  we  deliberately  close  our  national  doors  to  the  products 
of  other  nations,  we  will  close  foreign  doors  to  ourselves  at 
the  same  time,  as  payment  must  be  made  in  commodities  of 
some  character.  England  as  a  nation  has  learned  to  take 
foreign  stocks  and  bonds,  and  a  sharing  interest  in  local  en- 

terprises, in  payment  of  her  exports.  We,  too,  as  a  nation 
must  learn  to  do  the  same  if  we  are  to  expand  our  exports. 

Dynamometer  for  Testing  Twist  Drills 
By  R.  Poliakopp 

Asst.   Prof,   of  Mechanical   Technology.   Technical    Institute. 
Moscow,  Ru.ssia,   Pro  tempo.,   New  York 

The  dynamometer  described  in  this  article  was  de- 
signed and  built  by  the  author  for  the  purpose  of  test- 

ing drills  in  a  lathe,  with  the  view  to  finding  the  torque 
and  thrust  exerted  by  different  drills  under  varying 
conditions  of  speed,  feed,  material,  diameter,  etc. 

Fig.  1  shows  the  dynamometer  mounted  on  the  tool- 
rest  of  the  lathe.  Fig.  2  gives  a  larger  view  of  the 
dynamometer  itself  showing  its  general  construction 
and  parts. 

The  blank  A,  Fig.  1,  in  which  the  hole  is  to  be  drilled 

is  fixed  in  the  chuck  of  the  lathe,  and  is  rotated  during 
the  process  of  drilling  while  the  drill,  which  is  set  in 

the  dynamometer,  is  fed  toward  it.    The  torque  set  up 

*  *. 
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FIG.    2. 
CLOSE-UP    VIEW    OF    THE    TWIST-DRILL. 

DYNAMOMETER 

PIO.  1. TWIST-DRILL   DYNAMOMETER   MOUNTED    ON 
THE  LATHE 

during  the  process  of  drilling  is  taken  up  by  the  crank 
B,  Fig.  2,  into  the  corresponding  recess  of  which  one  of 
the  tapered  ends  of  the  rod  C  is  inserted.  The  other 
tapered  end  of  the  rod  C  enters  a  corresponding  hole  of 
the  hydraulic  support  .V  connected  with  the  pressure 

gage  T.  The  support  "N  has  a  brass  plate  or  diaphragm 
inside  against  which  the  rod  C  presses.  This  pressure 
is  transmitted  through  the  brass  plate  to  the  fluid — 
which  is  distilled  water  or  oil — in  the  support  and 
through  it  to  the  gage  T.  The  hand  of  the  gage  will 
therefore  move  in  proportion  to  the  pressure  exerted  on 
it  by  the  rod  C  through  the  angular  movement  of  the 
crank  B  rotating  in  its  bearings  D  and  E  on  account 
of  the  torque  exerted  by  the  drill. 

The  crankshaft  is  mounted  in  ball  bearings  at  B 
and  E.  The  rod  K  prevents  the  crank  from  falling  back 
to  the  left  and  provides  for  adjustment  of  the  crank  in 
its  central  or  zero  position  for  which  purpose  it  has  a 
threaded  end  with  two  nuts  on  it.  The  bolts  O  are 

to  attach  the  dynamometer  to  the  toolrest  of  the  lathe. 
The  rods  P  serve  to  attach  the  hydraulic  support  AT 

to  the  body  of  the  dynamometer.  The  end  of  the  crank- 
shaft B  has  a  tapered  socket  to  take  the  shank  of  the 

drill. 

This  crankshaft  moves  longitudinally  in  its  bearings 
on  account  of  the  thrust  exerted  on  the  drill  as  it  is  fed 

into  the  blank,  and  this  thrust  is  transmitted  through 
the  rod  Q  into  the  hydraulic  support  M  and  through 
it  to  the  pressure  gage  E,  the  hand  of  which  moves  in 
proportion  to  the  thrust  exerted. 

The  gages  T  and  E  can  be  ordinary  gages  as  used 
for  determining  any  fluid  pressure  and  registering  in 
pounds  per  square  inch.  If  we  know  the  area  of  the 
diaphragm  we  can  easily  calculate  the  total  pressure 
in  pounds.  In  the  case  of  the  gage  E,  this  will  give 
the  amount  of  the  thrust  directly;  in  case  of  the  gage 
T  the  thrust  will  have  to  be  determined  by  the  relation 
of  the  indicated  pressure  to  the  leverage  of  the  crank 

in  order  to  get  the  torque  in  inch-pounds.  Naturally 
the  gages  have  to  be  properly  calibrated  before  the  tests 
are  made. 
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An  Automatically  Indexed  Piercing  and 
Shearing  Tool 

By  L.  L.  DODDS 

Sometimes  the  cost  of  an  operation  is  more 
affected  by  what  immediately  follows  than  by 
the  manner  of  performing  the  operation  itself. 
Here  is  an  illustrated  description  of  an  ingenious 
tool  that  tvas  designed  not  so  much  to  cut  down 
the  cost  of  that  operation,  though  that  was  ac- 

complished, as  to  straighten  out  and  simplify 
subsequent  handlings. 

N  THE  manufacture  of  safety  Autolock  switches 
the  Krantz  Manufacturing  Co.,  Brooklyn,  N.  Y.,  has 
developed  a  laminated  copper  contact  brush,  which 

presents  an  interesting  opportunity  for  tool  develop- 
ment, as  depicted  in  the  illustrations.  The  brush,  as 

shovra  in  Fig.  1,  is  made  up  of  12  strips  or  leaves, 
punched  from  a  copper  ribbon  J  in.  wide  and  0.010  in., 
i;hick.     These  leaves   are  all  of  the   same  length,   but 

o 

o 

o 

FIG.  1.  A  SET  OF  LEAVES  OR  BRUSHES  FOR 
AUTOLOCK  SWITCH 

the  location  of  the  holes  by  which  they  are  fastened 
together  varies  in  steps  of  aV  in.,  so  that  when  riveted 
together  each  end  of  the  completed  brush  presents  a 
beveled  appearance. 

Before  the  development  of  the  automatic  indexing 
tool,  which  is  the  subject  of  this  article,  the  method 
of  producing  the  leaves  with  this  variation  was  to  cut 
from  the  copper  ribbon  a  definite  quantity  of  leaf 
No.  1  (the  cutting  and  piercing  being  done  at  the  same 
time),  then  adjust  the  relation  of  cutting  blades  to 
piercing  punch  and  cut  a  similar  quantity  of  leaf  No. 
2,  continuing  this  until  a  sufficient  number  of  all 
leaves  were  punched. 

This  rendered  necessary  the  running  through  of 
comparatively  large  lots,  and  scrupulous  care  must  be 
exercised  to  keep  the  different  members  from  becom- 

ing mixed. 
From  the  cutting  tools  the  leaves  passed  to  the 

sorting  department,  where  they  were  stacked  in  racks, 
as  showTi  in  Fig.  2,  from  which  they  were  taken  by 
the  assemblers  in  the  first  operation,  which  was  known 
as   bundling. 

This  was  accomplished  by  placing  one  eacn  of  leaf 
No.  1  on  each  of  the  pins  on  the  pin  board  shown  before 
the  operator  in  Fig.  2,  following  this  with  one  each 
of  No.  2,  etc.,  until  one  of  each  leaf  from  Nos.  1  to  12 
had  been  assembled.  Each  bundle  was  then  removed 
from  the  pin  board  and  wired  together.  From  this 
point  on  the  methods  of  handling  have  not  been  changed. 

As  the  production  of  these  bru.shes  numbers  many 
thousands  in  course  of  a  year  it  was  deemed  advisable 
to  devise  better  methods,  and  to  this  end  I  designed 
and   built  the   tools   here    illustrated   and   described. 

Fig.  3  gives  a  general  view  of  the  die  in  the  press, 
while  Fig.  4  shows  a  back  view  of  the  mechanism  with 
the  cover  removed.  Like  letters  refer  to  like  parts  in 
Figs.  3,  4  and  5.  The  end  of  the  stock  is  fed  through 
a  guide  A,  Fig.  3,  until  it  just  clears  the  cut-ofF  blade 
B,  Figs.  3  and  4.  The  first  stroke  of  the  press  squares 
the  end  of  the  ribbon  and  pierces  the  holes.  The  stock 
is  then  fed  to  stop  C  and  held  flat  with  the  fingers  of 
the  left  hand  while  the  press  is  tripped.  This  completes 
leaf  No.  1,  which  is  then  dropped  over  the  two  long 
rods,  which  are  hung  loosely  upon  the  front  of  the 
bolster  convenient  to  the  left  hand  of  the  operator. 

On  each  up  stroke  of  the  press  the  pull  rod  D  which 
is  attached  to  the  gate  raises  the  lever  E,  thereby  caus- 

ing a  definite  traverse  movement  of  the  piercing  die, 

FIG.    2.      PREVIOUS    METHOD   OF   ASSEMBLING 

which  amounts  to  exactly  ̂ g  in.  This  movement  is 
transmitted  to  a  train  of  gears  F  through  a  ratchet 
and  pawl.  On  the  shafts  carrying  the  large  gears  are 
mounted  heart-shaped  cams  G,  Fig.  5,  between  which  is 
the  roller  H. 

The  stud  on  which  this  roller  turns  is  attached  to 
the  piercing  tools,  which  with  their  punches  form  an 
independent  unit  arranged  to  slide  freely  but  without 
shake  in  the  dovetailed  slide  way  /,  Fig.  5. 

The  piercing  tools  are  self-contained,  being  fitted 
with  a  stripper  and  with  punch  holder  sliding  on  pil- 

lars, the  punch  holder  resting  on  heavy  coil  springs 
so  that  it  is  not  necessary  to  attach   ic  to  the  press 
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FIG.    3.      THE   INDEXING   TOOLS    IN   THE   PRESS 

gate.  The  upper  surface  of  the  punch  holder  (which 
is  of  course  hardened)  is  ground  smooth,  and  a  hard- 

ened-steel plate  forms  a  part  of  the  upper  member,  seen 
to  the  right  in  Fig.  5,  which  is 
attached  to  the  gate.  This 
construction  leaves  the  tools 
free  to  be  moved  endwise  by 
the  cams  as  the  punch  holder, 
forced  upward  by  its  springs, 
follows  the  gate  only  just  far 
enough  for  the  punches  to 
clear,  when  its  upward  move- 

ment is  stopped  by  the  shoul- 
ders of  the  pillars.  The  gate 

thus  clears  the  punch  holder 
before  the  ratchet  comes  into 
action  and  there  is  no  resist- 

ance to  the  endwise  movement 
of  the  tools  so  that  the  wear 
on  the  indexing  mechanism  is 
negligible.  In  order  to  elim- 

inate side  strain  on  the 
ratchet  and  pawl  the  lever  E 
where  it  connects  with  the 
pull  rod  D  is  given  a  positive 
vertical  motion;  this  is  at- 

tained by  slotting  the  lever 
where  it  bears  on  the  fulcrum 
pin  J,  on  which  it  slides.  The 
action  of  the  tool  is  as  fol- 

lows: Beginning  by  setting 
the  tool  to  line  in  accord- 

ance with  the  instructions 
on  the  cover  plate  the  op- 

erator proceeds  to  cut  off 
the  strips,   or  leaves,   as   he 

FIG.    5.      TOP    VIEW    OF   TOOLS 

would  with  a  stationary  tool,  the  operation  being  as 
rapid  and  no  more  care  being  required. 
With  this  device  the  piercing  tools  are  moved  for- 

ward by  the  ratchet  and  cams  so  that  for  12  successive 
strokes  of  the  press  12  leaves  have  been  produced  in 
which  the  holes  have  been  moved  pro<?ressively  forward 
j^in.,  making  one  set. 
On  the  next  12  strokes  the  movement  is  repeated 

in  a  reverse  direction  and  another  set  of  leaves  is 
produced,  the  only  difference  being  that  this  set  is  the 
other  side  up  which  is  an  advantage  rather  than  a 
detriment  in  the  assembling  operation. 

Should  it  be  desired  to  make  brushes  with  a  greater 
or  lesser  number  of  leaves  the  only  thing  necessary 
would  be  to  change  the  ratio  of  the  first  reduction 

gearing. 
The  entire  operating  mechanism  is  protected  by  a 

cover  K,  made  from  i-in.  sheet  steel. 

FIG.    4.      TOOLS    WITH    COVICIl    REMOVED 
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An  engraved  instruction  plate  is  attached  to  the 
cover,  setting  forth  plainly  the  manner  in  which  the 
tool  is  to  be  used. 

The  method  of  handling  the  leaves  after  punching 
is  interesting.  The  long  rods  on  which  the  leaves  are 
strung  are  held  to  the  bolster  plate  of  the  press  by  a 
clamp,  as  shown  in  Fig.  3.  When  the  accumulated  leaves 
reach  the  top  of  the  rods  the  operator  grasps  the  rods 
in  his  left  hand,  loosens  a  wing  nut  with  his  right  hand, 

permitting  a  hinged  clamp  to  swing  back,  and  allowing 
the  leaves  to  drop  to  the  bottom  of  the  holder.  When 
the  holder  is  full,  a  small  clamp  (not  shown)  is  slipped 
over  the  ends  of  the  rods,  pressed  down  and  tightened. 
This  serves  as  a  convenient  method  of  storing  the 
leaves  and  presents  them  to  the  brush  assembler  in  such 
shape  that  it  is  a  simple  matter  to  take  off  one  set 
of  leaves  at  a  time  and  insert  them  directly  into  the 
riveting  fixture. 

American  Machine  Tools  in  Many  Markets 
By  L.  W.  ALWYN-SCHMIDT 

All  eyes  are  turned  toward  Europe  just  now  for 
various  reasons,  not  the  least  of  which  is  the 
market  for  machine  tools  which  awaits  de- 

velopment. Mighty  England,  devastated  France, 
crippled  Poland  and  Serbia,  the  northern  and 
southern  neutrals  and  even  hated  Germany  offer 
possibilities  worth  investigation  by  the  manufac- 

turer and  the  selling  corporation.  Here  is  a  brief 
survey  of  the  field. 

THE  period  between  the  declaration  of  the  armis- 
tice and  the  signing  of  peace  was  bound  to  bring 

a  slowing  down  of  the  foreign  demand  for 
American  machine  tools.  The  machine  industry  of  the 
world  needed  time  to  study  the  situation.  But  it  would 
not  be  surprising  to  see  a  recovery  in  the  international 
machinery  market  after  peace  has  actually  arrived. 

Th's  will  be  the  most  important  time  for  our  machinery 
exporters. 

The  American  machine  industry  has  vastly  improved 
its  export  facilities  during  the  last  four  years  and  has 

succeeded  "in  winning  a  large  part  of  the  foreign  trade 
which  was  handled  by  foreign  interests.  Several  large 
American  corporations  representing  a  great  number 
of  machine  plants  are  engaged  in  exporting  American 
machinery  and  others  are  to  be  added  in  the  near  future 
according  to  rumors  now  current. 

There  is  plenty  of  work  just  now  for  the  American 
machinery  industry  all  over  the  world  and  it  will  depend 
entirely  upon  the  enterprise  of  our  own  manufacturers, 
how  large  our  share  will  be  of  the  new  trade  that  is 
to  be  expected.  The  commercial  agents  of  the  U.  S. 
Department  of  Commerce  have  given  more  than  usual 
attention  to  this  side  of  the  American  export  problem, 
and  justly,  for  after  all  a  large  percentage  of  all 
industrial  production  consists  of  machinery  of  some 
sort  or  another. 

In  the  following  article  an  attempt  is  made  to  give 
to  the  manufacturer,  interested  in  the  foreign  demand 
for  American  machinery,  as  short  and  as  clear  an 
impression  as  possible  of  the  character  of  the  present 
demand  and  its  likely  development  in  the  immediate 
future.  The  material  for  this  study  has  been  collected 
from  a  great  number  of  reliable  sources  including  the 
reports  of  the  American  consuls  and  commerce  experts 
published  in  recent  months.  This  information  is  sup- 

plemented by  news  items  collected  by  the  writer  from 
foreign  publications  dealing  with  the  subject. 

A  beginning  may  be  made  with  the  European  market. 
With  the  end  of  the  war  the  large  demand  for  machinery 

from  England,  France  and  Italy  naturally  has  come  to 
an  end.  The  English  machinery  industry  is  now  busily 
engaged  in  reorganizing  its  business  for  the  purpose  of 
resuming  a  normal  peace  production,  and  this  work  is 
progressing  rapidly  notwithstanding  the  many  difficul- 

ties met  by  the  English  manufacturers,  including  those 
of  labor.  The  English  machine-tool  makers  organized 
themselves  several  years  ago  into  an  association  which 
contemplates  not  only  a  close  cooperation  between  the 
individual  manufacturers  but  intends  to  go  a  step  far- 

ther by  the  introduction  of  a  system  of  coordinating 
the  manufacturing  energy  of  each  member.  It  is  in- 

tended to  make  certain  machine  tools  only  in  factories 
especially  suitable  for  that  purpose  and  to  bring  about 
in  this  way  a  better  specialization  in  production  similar 
to  that  already  existing  in  the  United  States.  It  ap- 

pears from  recent  reports  that  the  machine  industry  is 
at  present  largely  engaged  in  repairing  and  overhauling 
the  present  machine  equipment  of  the  English  factories 
much  of  which  demands  renewal. 

Incidentally  there  is  expected  an  increasing  demand 
for  higher  class  machinery  from  factories  which  until 
now  have  used  cheaper  and  less  effective  equipment. 
Practically  all  of  the  English  machine-tool  equipment  is 
now  of  the  most  up-to-date  design,  having  been  in- 

stalled during  the  war.  The  older  types  of  tools  which 
were  pressed  into  service  during  the  first  months  of 
the  war  when  every  unit  of  machine-tool  equipment  was 
urgently  required  have  slowly  been  eliminated,  either 
because  they  were  worked  out  or  because  they  proved 
a  hindrance  to  rapid  production  when  employed  side  by 
side  with  the  modern  English  or  American  equipment. 
The  English  machinery  industry,  therefore,  enters  in- 

ternational competition  under  much  more  favorable 
conditions  than  those  existing  before  the  war.  It  is 
an  interesting  question,  how  the  new  situation  will 
influence  the  later-day  demand  for  the  better-class 
American  machine  tools  in  England.  England  has  re- 

ceived during  the  last  four  years  American  machine 
tools  to  the  value  of  nearly  $60,000,000.  Many  of  these 
tools  were  bought  for  special  work  connected  with  the 
war  and  may  prove  useless  for  industrial  production. 
It  is,  however,  a  fairly  safe  guess  that  several  years  of 
good  service  are  left  in  at  least  three-quarters  of  the 
American  machine  tools  imported  into  England  during 
the  war.  These  machines  will  now  be  taken  over  into 

the  general  industrial  equipment  of  the  English  ma- 
chine-building industry.  It  will  depend  upon  our  own 

abilities  whether  American  tools  will  replace  these 
when  they  have  to  be  discarded  or  whether  English 
ones  will  take  their  place.  Taking  the  life  of  a  machine 
tool  at  approximately  eight  years,   would   mean   that 
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three  years  are  left  to  our  industry  to  install  itself  in 

the  English  market.  Naturally  the  English  machine- 

tool  industry  will  alwrys  have  the  lion's  share  of  the 
English  and  colonial  trade.  This,  however,  does  not 

prevent  the  American  machine  tool  from  making  itself 
so  useful  in  English  industrial  production  as  to  beconie 

practically  indispensable.  Only  if  we  succeed  in  this 
respect  can  we  expect  to  hold  the  English  market  or 

that  part  of  it  which  our  industry  has  gained  during 
the  war. 

Impression  of  Technical  Men  Who  Have 
Returned  from  England 

The  impression  of  technical  men  who  have  returned 
from  England  recently  seems  to  be  that  for  the  next 

year  too  many  orders  should  not  be  expected  from 
England.  Such  business  as  will  result  from  the  present 
situation  in  that  market  would  be  rather  of  a  supple- 

mentary nature,  filling  out  gaps  which  cannot  be 
successfully  stopped  by  the  present  English  production, 

and  applying  to  machinery  required  for  coordinating 
the  existing  American  machine  equipment.  To  handle 
the  English  business  will  require  careful  attention  and 

a  close  cooperation  between  the  English  consumers  and 
the  American  producers. 

The  future  exports  to  France  will  be  closely  linked 
up  with  the  progress  made  in  that  country  with  the 
general  reconstruction  work.  American  experts  have 
visited  recently  the  devastated  parts  of  France  and 

their  report  shows  that  while  the  destruction  is  prac- 
tically complete  in  certain  regions  there  are  others 

where  only  repairs  will  be  required  and  the  latter  seem 
to  be  in  the  larger  number.  The  Germans  have  often 
not  dismantled  the  whole  machine  but  have  confined 
themselves  to  taking  all  the  copper  and  brass  parts 
of  the  equipment.  These  parts  will  have  to  be  repla  ed 
and  the  machines  put  into  proper  repair.  As  a  result 
there  will  be  an  enormous  demand  in  France  for  gen- 

eral repair  shops  and  it  is  not  clear  yet  whether  France 
will  possess  all  the  equipment  required  for  this  purpose. 

France,  like  England,  has  imported  great  quantities 
of  American  machine  tools  which  have  been  used  to 
supplement  the  existing  national  equipment.  Like  the 
shipments  to  England,  the  tools  have  been  in  a  large 
part  special  tools  for  the  manufacture  of  armament  and 
may  have  to  be  discarded.  Most  of  the  imported  tools 
have  been  installed  in  newly  erected  factories  in  locali- 

ties where  in  former  years  there  was  no  machine 
industry  of  consequence.  They  may  now  be  removed 
from  their  present  quarters  and  transferred  to  north- 

western France  to  be  employed  in  repair  work  or  in- 
stalled in  the  factories  which  have  been  left  reasonably 

intact  by  the  war.  A  great  number  of  special  auto- 
matic repair  machines  will  have  to  be  imported  in  the 

.  interest  of  a  speedy  rehabilitation  of  the  French  indus- 
tries, but  this  work  cannot  be  hurried  on  account  of 

financial  difficulties  and  lack  of  labor.  France  will  re- 
ceive a  war  indemnity.  This,  however,  can  only  repay 

her  in  part  for  the  great  losses  she  has  suffered  during 
the  war  and  cannot  be  collected  immediately.  So  French 
rehabilitation  work  will  proceed  at  a  slower  pace  than 
has  been  expected.  This  will  distribute  the  French 
purchases  for  machinery  over  a  longer  period.  The 
peace  treaty  with  Germany  will  have  a  material  effect 
on  the  French  purchases  of  machinery,  for  if  this  treaty 
should  prescribe  the  restoration  of  the  actual  machinery 
by  Germany,  it  would  mean  that  most  of  these  machines 
will  be  made  in  German  factories  during  the  next  two 

years.     The  German  nation  of  course  will  have  to  pay 
for  these  machines. 

This  is  an  eventuality  which  must  be  taken  into 
consideration  by  our  own  machine-tool  manufacturers. 
It  might  in  fact  have  a  very  peculiar  and  unexpected 
influence  on  the  direction  of  our  own  machine-tool 
exports  after  the  signing  of  peace.  The  German 
machine-building  industry  most  likely  has  suffered  more 
severely  from  the  war  than  the  French,  because  of  the 
different  economic  position  of  the  two  countries.  France 
has  been  able  to  buy  foreign  machine  tools  and  in 
consequence  has  been  able  to  replenish  her  equipment 
regularly.  The  German  industry  had  to  make  all  the 
tools  itself.  As  a  consequence  much  industrial  energy 
which  in  France  could  be  employed  in  the  conduct  of 
the  war  has  in  the  case  of  Germany  gone  into  the 
building  of  supplementary  machine  equipment.  Now, 
when  the  war  has  come  to  an  end,  the  German  machine 
industry  sees  itself  with  a  large  equipment  on  hand 
built  for  the  special  purpose  of  the  war  and  with  hardly 
any  other  prospect  for  employment.  This  equipment 
will  have  to  be  modernized  at  first  by  more  suitable 
machinery  before  the  industries  can  work  again  at  a 
normal  basis.  If  France  is  to  have  her  machinery  re- 

placed by  Germany  two  possibilities  are  open.  Either 
the  machinery  will  be  bought  in  other  countries  with 
German  money  or  Germany  will  manufacture  that  ma- 

chinery. As  the  German  equipment  will  prove  insuffi- 
cient for  the  latter  purpose,  Germany  will  have  to  buy 

it  from  England  or  the  United  States.  It  is,  therefore, 
not  at  all  unlikely  that  Germany  may  be  quite  a  heavy 
buyer  of  American  machine  tools  during  the  next  few 
years  until  her  own  factories  are  able  to  catch  up  with 
their  production.  The  present  difficulty  in  Germany 
no  doubt  lies  in  the  enormous  social  changes  which  the 
country  has  undergone  during  the  last  few  months. 

Only  men  intimately  conversant  with  industrial  condi- 
tions in  the  old  Germany  can  understand  fully  what 

these  changes  mean.  Whatever  may  be  the  outcome 
of  the  present  turmoil,  the  German  workman  will  not 
be  again  a  subservient  military-trained  being.  His 
outlook  on  life  will  be  different  in  future  years  and 
the  German  industry  will  not  be  such  an  aggressive 
national  unit  as  it  has  been  in  years  gone  by.  Such  a 

far-reaching  change  of  the  industrial  organization  of 
a  country  like  Germany  must  have  a  very  decisive  effect 
on  our  own  relations  to  that  market.  A  free-trade 
Germany  or  a  low-tariff  Germany  may  well  consider  it 
good  business  to  buy  machines  in  the  United  States 
instead  of  manufacturing  them,  provided  of  course  that 
we  are  willing  to  sell  them. 

Political  Changes  in  Germany 

But  the  political  changes  that  have  taken  place  in 
Germany  are  nothing  compared  to  those  of  all  the  rest 
of  eastern  Europe.  Unfortunately,  few  of  our  machine- 
tool  makers  and  general  machinery  manufacturers  are 
really  capable  of  gaging  correctly  the  importance  of 
the  present  events  in  those  parts  of  Europe  for  our 
future  connection  with  these  new  countries.  Out  of  the 
wreck  of  two  empires  arises  a  series  of  new  nations, 
all  of  great  national  consciousness  and  desiring  to  take 
their  place  amongst  the  other  nations  of  the  world. 
It  has  been  the  fashion  during  recent  yearc  to  call 

these  nations  "subject"  nations.  This,  however,  does 
not  correctly  describe  their  condition  as  it  implies 
an  industrial  backwardness  which  was  the  case  in  only 
a  few  instances.     The  new  Bohemia,  for  instance,  has 
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done  very  well  as  an  industrial  nation  in  the  past 
and  it  will  start  its  new  national  independent  life 
with  an  excellent  industrial  equipment  which  may  need 
supplementing  only  in  so  far  as  the  war  may  have 
destroyed  part  of  it.  The  situation  is  somewhat  differ- 

ent in  Poland.  The  old  Russian  regime  had  no  interest 
in  giving  Poland  an  independent  industrial  life.  Her 
industries  in  fact  were  shaped  to  be  rather  supple- 

mentary to  the  great  Russian  industries  further  East. 
If  Poland  now  sets  out  to  prepare  herself  for  the 
life  of  a  national  unit  she  will  have  to  reconstruct 

her  industries  so  to  make  them  self-sustaining.  This 
will  make  necessary  the  erection  of  a  number  of  new 
factories  and  this  cannot  be  done  without  the  importa- 

tion of  quantities  of  machine  equipment,  for  very  little 
can  be  made  in  Poland.  The  new  Poland  has  industrially 
all  the  making  of  a  second  Saxony  or  Bohemia.  She 
will  have  her  own  iron  and  coal  mines  and  a  large  and 
industrious  population.  Poland  therefore  will  be  an 
excellent  market  for  American  industrial  equipment  and 
the  great  possibilities  which  this  country  offers  for 
the  development  of  a  small  machine-building  industry 
should  give  American  machine-tool  builders  their  op- 
portunity. 

Ukraine  Will  Have  to  Build  New  Industries 

What  applies  to  Poland  applies  equally  to  the  Ukraine, 
provided  order  can  be  restored  in  that  part  of  the 
former  Russia.  As  in  the  case  of  Poland,  Russia  had 
no  interest  in  allowing  a  separate  industrial  development 
in  that  part  of  her  dominions  and  in  consequence  the 
Ukraine  became  an  agricultural  development  only,  with 
the  exception  of  the  oil  districts.  Now  after  the 
separation  from  the  empire  the  Ukraine  doubtless  will 
have  to  build  up  a  new  industry  of  her  own,  entailing 
the  purchase  of  quantities  of  industrial  machinery  in- 

cluding machine  tools.  Both  countries  will  be  very 
desirable  markets,  because  they  are  essentially  rich  and 
will  be  richer  in  the  future.  To  enable  them  to  buy 
their  equipment  from  us  small  loans  may  be  necessary 
but  these  loans  will  soon  be  repaid.  The  recovery  will 
be  quick  and  this  whole  territory  may  be  in  complete 
working  order  by  the  end  of  1920. 

Conditions  are  somewhat  different  in  Serbia  and  those 

parts  of  the  former  Austria-Hungary  which  will  be 
united  finally  under  the  Serbian  flag.  No  country  has 
suffered  more  from  Austrian  domination  than  Serbia. 
Cut  off  from  the  sea  and  dependent  for  her  principal 
commercial  outlets  upon  Austria  the  latter  had  seen  to  it 
that  no  industrial  life  of  any  importance  should  grow. 
The  new  Serbia  will  unite  a  great  part  of  the  old  Austria 
with  the  main  body  of  the  Serbs  and  will  have  a  proper 
outlet  to  the  sea.  The  possibilities  of  developing  in- 

dustrial enterprise  in  Serbia  are  good,  but  the  country 
has  suffered  heavily  by  the  war,  both  economically  and 
in  the  number  of  its  inhabitants,  and  extensive  and 
well-placed  financial  assistance  will  have  to  be  rendered 
before  we  can  expect  her  to  buy  American  machinery. 

Turning  to  the  neutrals  in  Europe  the  three  Scan- 
dinavian countries  have  attracted  much  attention  lately. 

The  great  industrial  problem  of  the  three  markets, 
Sweden,  Norway  and  Denmark,  is  today  that  of  raw 
materials  and  industrial  equipment.  Taking  it  for 
granted  that  the  necessity  of  repaying  the  war  debts 
will  force  Germany  to  work  largely  in  the  interest  of 
English  and  French  buyers  the  Scandinavian  countries 
can  expect  little  of  either  materials  or  equipment  from 

Germany.  Their  only  source,  therefore,  can  be  England 
or  the  United  States,  and  the  latter  possibility  seems 
to  find  more  favor  with  the  Scandinavian  buyers.  All 
three  markets  have  been  good  customers  for  American 
machine  tools  and  the  most  recent  statistics  show  that 
their  interest  continues. 

Much  attention  has  been  shown  by  our  machine-tool 
manufacturers  to  the  Mediterranean  markets,  especially 
Spain  and  Italy.  Spain  was  the  first  of  the  great 
neutral  countries  to  develop  during  the  war  a  large 
demand  for  American  machine  tools.  She  has  continued 
to  buy  large  quantities  of  American  tools  and  the 
Spanish  industry  is  now  well  equipped  with  many 

of  our  best  automatic  machines.  Spain's  manufacturing 
problems  are  those  of  a  vastly  increased  demand  for 
all  sorts  of  commodities  which  must  be  met  by  an 
industrial  organization  slow  in  development.  Under 
such  circumstances  the  employment  of  high-class  auto- 

matic machinery  becomes  more  than  a  convenience;  it 
is  indispensable.  This  explains  why  American  machine 
tools  have  been  in  such  demand  in  Spain  during  the 
last  three  years  and  it  also  is  the  reason  why  no  falling 
off  in  this  demand  need  be  expected  in  the  near  future. 

Italy  is  in  a  similar  situation.  Having  as  her  neigh- 
bors such  powerful  industrial  producers  as  Germany 

and  Austria  the  development  of  many  manufacturing 
industries  had  been  somewhat  neglected.  This  state 
of  affairs  is  now  being  corrected  with  the  result  that 
many  new  factories  have  been  built  during  the  last 
two  years  and  a  still  greater  number  may  be  erected 
during  the  coming  period.  The  Italian  demand  for 
machine  tools  may  not  be  as  extensive  in  peace  as  it 
has  been  during  the  last  years  of  the  war.  It  will, 
nevertheless,  be  very  considerable.  Part  of  it  may  flow 
to  England  and  Germany.  Thie  United  States,  however, 
should  secure  a  large  percentage  of  the  orders  for  in- 

dustrial equipment. 
Naturally  the  after-the-war  sales  of  American  ma- 

chine tools  and  industrial  machinery  will  not  b&  as 
large  as  those  made  during  the  war.  We  can,  however, 
expect  confidently  a  considerable  increase  above  the 
numbers  and  quantities  of  1913. 

Measurement  of  Plain  Rings 
By  R.  L.  Rankin 

Gage  Section,  Bureau  of  Stajidards 

During  the  peak  of  war-time  gage  production,  ring 
gages  were  submitted  for  inspection  to  the  gage  section 
of  the  Bureau  of  Standards  in  such  quantities  that  it 
would  have  been  a  difficult  problem  to  inspect  them 

accurately  and  quickly  had  it  not  been  for  a  ring- 
measuring  tool  devised  previously  by  the  chief  of  the 
gage  section,  in  anticipation  of  just  such  a  condition. 
This    device   is   simple   enough    but   the   accuracy   and 

FIG.    1.      ring-measuring    FIXTURE 
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speed  which  it  is  possible  to  obtain  by  its  use  make 

it  worthy  of  attention.  The  ring-measuring  fixture 
consists  of  a  carefully  ground  cylindrical  head  with 
a  rod  driven  into  it, 

giving  the  whole  fix- 
ture the  appearance  of 

a  hammer,  as  shown 
in  Fig.  1.  One  end  of 
the  head  is  fastened 
in  a  clamp  set  up  on  a 
stand.  This  leaves  the 

other  end  of  the  cylin- 
drical head  projecting, 

and  it  is  upon  this 
longer,  projecting  end 
that  the  rings  are 
placed.  The  under  side 
of  this  end  of  the  head 
is  cut  on  a  taper  as 
shown  in  Fig.  2,  when 
the  device  is  to  be  used 
for  measuring  small 
rings.  An  indicator  is 
attached  to  the  rod  so 
that  the  indicator  arm 
has  contact  with  the 
ring  under  its  point  of 
support.  The  whole 
device  then  acts  as  a 

gage     for     measuring 
the  diameters  of  plain  rings  and  the  amount  that  they 
are  out  of  round. 

A  zero  reading  must  first  be  taken  from  the  top  of  the 
cylinder  across  the  indicator  arm.  This  is  done  by 
means  of  a  micrometer  caliper  or  by  means  of  precision 
blocks  set  for  the  nominal  diameter  of  the  rings.  Fig. 

FIG.  2.     DETAIL,  DRAWIXG  OF 
INDICATOR  HOLDER 
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3.  After  the  zero  reading  has  been  taken,  the  meas- 
urement of  the  diameter  of  a  ring  consists  simply  in 

setting  the  gage  on  the  device  as  shown  in  Figs.  3 
and  4,  and  noting  the  difference  between  the  reading  of 
the  indicator  and  the  reading  observed  for  the  nominal 
diameter.  Variations  in  the  diameter  are  determined 
by  revolving  the  ring  and  noting  the  changes  in  the 
indicator  reading. 

No  particular  care  is  necessary  to  get  the  indicator 
arm  directly  underneath  the  cylindrical  support  of  the 
ring,  although  it  is  true,  of  course,  that  if  the  ring  is 
allowed  to  hang  free  and  the  indicator  arm  is  not  in 
such  a  position,  the  full  diameter  reading  will  not  be 
obtained.  This  difficulty  is  overcome,  however,  by  rock- 

ing the  ring  gently  from  side  to  side  and  taking  th6 

FIG.    3.      SET-UP    SHOWING    PRECISION    BLOCKS 

FIG.  4.     SET-UP  OF  APPARATUS 

maximum  reading  on  the  indicator.  Thus,  in  Fig.  3, 

the  ring  must  be  swung  to  the  right  to  obtain  the  diam- eter reading. 

When  large  quantities  of  rings  of  the  same  nominal 
diameter  are  submitted  for  test,  this  device  is  a  great 
time  saver  and  it  is  accurate  within  0.0001  in.  In  order 
to  obtain  this  accuracy,  care  should  be  taken  to  see  that 
the  supporting  rod  for  the  indicator  is  secured  firmly 
in  the  cylindrical  head.  This  method  is  used  by  the 
gage  section  in  the  inspection  of  all  plain  ring  gages 
over  i  in.  in  diameter  and  it  is  of  particular  value  in 
the  determination  of  the  uniformity  of  the  diameters 
across  different  points  of  the  ring.  Experiments  made 
with  the  rings  in  a  horizontal  position  indicate  that  the 
elongation  of  the  rings  (produced  by  their  own  weight 
when  in  a  vertical  position)  is  negligible. 

Any  one  who  is  further  interested  in  this  device  will 
be  given  any  details  not  mentioned  herein,  upon  request 
to  the  Bureau  of  Standards.  Visitors  are  welcome  at 
the  bureau  to  inspect  this  or  other  work  in  which  they 
are  interested. 
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IDEAS PRACTICAL  MEN 

Blank  Diameter  by  Graphical  Method 
By  Walter  Hinman 

The  American  Ever  Ready  Works  of  the  National 
Carbon  Co.,  Long  Island  City,  use  for  their  Daylos  a 
number  of  parts,  the  outlines  of  which  consist  of  com- 

binations of  circles  and  straight  lines.  To  find  the  blank 

diameter  in  the  usual  way  necessitates  complicated  fig- 
uring. The  following  graphical  method  proves  a  quick, 

reliable  way  and  gives  entirely  satisfactory  results  by 
substituting  a  number  of  mechanical  operations  for 
tedious  figuring.  It  is  based  on  the  theorem  of  Pappus, 
uses  the  funicular  polygon  to  find  the  center  of  gravity 
and  assumes  that  the  neutral  surface  of  the  blank  and 
the  finished  work  are  the  same. 

The  theorem  of  Pappus  for  surfaces  is:  Assume 
that  a  plane  curve,  length  L,  revolves  about  an  axis  in 
its  plane  but  not  cutting  it;  and  let  S  be  the  length 
of  circular  arc  traced  by  its  center  of  gravity.  Then 
area  of  surface  generated  by  L  is  A  =  LS.  If  S  = 
a  complete  revolution,  A  =  2t:RL,  where  R  =  distance 
from  axis  to  center  of  gravity  of  L. 

FI6.1 FIG.3 

FIGS.  1  TO   4.      GRAPHICAL,  ANALYSIS   OF  PROBLEM 

Fig.  1 — Part  to  be  drawn.     Fig.   2 — Funicular  polygon.     Fig.   3 — 
Force  polygon.     Fig.    4 — Rectification  of  arc  CB 

The  length  of  the  neutral  line  is  easily  figured  or 
scaled  and  the  funicular  polygon  used  to  find  R. 

To  make  the  process  clear  we  will  determine  the 
blank  for  the  reflector '  shell  of  a  searchlight  Daylo, 
shown  in  Fig.  1.  In  order  to  get  the  length  of  the  plane 
curve  L  we  draw  one-half  of  the  finished  piece  to  double 
scale.  Fig.  2.  We  next  rectify  the  arcs  as  shown  in  Fig. 
4  and  locate  the  center  of  gravity  of  each  by  assuming 

that  it  is  on  the  perpendicular  to  the  chord  two-thirds  of 
the  distance  from  chord  to  arc  above  the  chord.  This 
is  close  enough  for  all  purposes. 
We  next  assume  that  a  force  represented  by  a  vertical 

line  equal  in  length  to  the  respective  portion  of  the 
curve  acts  at  each  center  of  gravity.  The  lines  of 
action  of  these  forces  are  the  dotted  lines,  F„  F-,  F„ 
etc.,  Fig.  2,  which  are  projected  downward  to  keep  the 
funicular  polygon  clear  of  the  figure.  We  then  lay  off 
the  forces  to  scale  on  the  line  0  —  7,  Fig.  3,  and  choovSe 
any  convenient  point  P  for  the  pole  of  our  force  poly- 

gon.   P  is  then  connected  to  the  points  0,1,2,3   7, 
by  the  lines  S„  S„  S.,   S,  and  the  funicular  polygon 
drawn  by  making  S„,  S„  S^,  S,   S,  in  Fig.  2  parallel 

to  S„  S„  S,   S,  in  Fig.  3.  Through  the  inter- 
section of  S„  and  iS,  we  draw  the  resultant  of  the  forces 

Y,  which  will  be  at  a  distance  R  from  the  center  line 
of  the  finished  piece  and  be  equal  in  length  to  the  sum 
of  the  forces  in  the  force  polygon  or  0  —  7. 

From  the  theorem  of  Pappus,  stated  above,  we  can  say 
that  the  area  of  the  finished  piece  is 

A  =  Zr.RY  (1) 

As  this  should  equal  the  area  of  the  blank  which  is 
a  circular  disk  of  diameter  D, 

A  =  2^RY=-^  and2RY=^  (2) 

D  may  be  found  graphically  as  shown  in  Fig.  3. 
This  method  applies  the  geometrical  proposition  which 
states  that  if  one  of  two  intersecting  perpendicular 
chords  of  a  circle  is  a  diameter,  one-half  tht=  shorter 
chord  is  the  mean  proportional  between  the  segments 
of  the  diametrical  chord. 

In  formula  (2)    ̂    is  the  mean  proportional  between 

2R  and   Y,  for  the   equation   may   be   reduced   to   the "^     ".     Add  2R  to  Y 

in  Fig.  3,  giving  the  distance  0  —  7  —  E;  describe  a 
semicircle  on  OE  as  a  diameter  and  erect  a  perpendicular 
at  7  which  intersects  the  arc  at  G  and  gives  G  —  7 

as  the  length  of  ̂   desired.    As  this  figure  is  to  double 

scale  the  value  -s  found  is  actually  the  diameter  of  the 
blank. 

form  of  a  proportion — 2R:    0^2^ 
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A  Radius  Turning  Tool 
By  E.  T.  Grimes 

The  sketch  shows  a  simple  tool  for  turning  small  radii, 

such,  for  example,  as  the  concave  face  of  wormwheels. 

It  is  made  by  forging  a  boss  on  a  piece  of  1  x  i-in.  steel, 

drilling  this  boss  and  facing  it  both  top  and  bottom  for 

the  swivelling  toolpost.  The  shoulder  of  the  post  where 

it  passes  through  the  boss  should  be  gaged  very  ac- 

A  pin  was  driven  into  the  larger  piece  of  shaft 
first,  then  the  smaller  piece  was  forced  onto  the  pro- 

truding end  of  the  pin.  The  shaft  was  then  put  on 
a  surface  plate  in  V-blocks,  and  with  the  aid  of  a 
surface  gage  and  a  pipe  wrench  the  cams  were  lined 
up  in  the  following  manner:     A  line  was  scribed  on 

RADIUS   TURNING   FIXTURE 

curately  as  to  length  so  that  when  the  nut  is  tightened 
the  post  will  turn  easily  without  being  loose.  The  hole 
for  the  tool  may  be  round,  and  the  tool  may  be  a  piece  of 
drill  rod  or  it  may  be  broached  square  to  accommodate 
the  commercial  toolbit  of  high-speed  steel.  The  toolbit 
is  held  by  a  small  setscrew  passing  through  the  side  of 
the  toolpost. 

In  attaching  the  handle  care  should  be  taken  to  have 
it  at  a  right  angle  to  the  hole  for  the  toolbit,  otherwise 
it  will  probably  interfere  with  the  regular  toolpost  in 
which  the  shank  of  this  tool  is  held.  Instead  of  a  perma- 

nently attached  handle  the  top  of  the  swivelling  post 
may  be  squared  and  an  ordinary  S  wrench  used  for 
turning  it.  The  radius  to  be  turned  is  determined  by 
the  adjustment  of  the  toolbit. 

Welding  a  Broken  Camshaft 
By  0.  F.  KUHLMAN 

The  camshaft  of  a  gas  engine  was  broken  as  shown 
at  A  in  the  sketch  and  it  was  decided  to  repair  it 
by  welding.  The  broken  ends  were  first  annealed,  care 
being  taken  not  to  anneal  the  cams.  Each  piece  of 
shaft  was  then  swung  up  in  a  lathe  and  i-in.  holes  were 
bored  IJ  in.  deep  in  the  broken  ends.  The  ends  of 
the  break  were  now  beveled  to  about  45  deg.  for  the 
welder,  the  bevel  extending  about  half-way  down  to 
the  center. 

WELDl.NU    A    BROKEN    CAMSHAFT 

the  intake  cam  of  cylinder  No.  1,  as  shown  at  B,  and 
a  similar-line  was  scribed  on  the  intake  cam  of  cylinder 
No.  4.  By  using  the  pipe  wrench  the  smaller  piece 
was  turned  around  until  the  intake  cam  of  No.  1  was 

directly  opposite  the  intake  cam  of  No.  4  and  in  this 
position  the  pieces  were  welded  together.  After  it  had 
cooled  sufficiently  to  handle,  the  shaft  was  put  between 
the  centers  of  the  lathe  and  straightened.  Upon  being 
put  into  the  engine  it  worked  very  satisfactorily. 

A  Quickly  Made  Holding  Jig  For 
Irregular-Shaped  Pieces 

By  Frederick  J.  Spangler 

Having  a  lot  of  irregular  elbows  to  thread,  it  became 
•  necessary  to  provide  some  means  of  holding  them  in 
the  lathe.  The  number  did  not  seem  large  enough, 
however,  to  warrant  any  very  expensive  tools  and  so 
we  sought  a  means  of  doing  it  cheaply  and  at  the  same 
time   effectively. 

Taking  a  block  of  wood  of  suitable  size  the  depres- 
sion was  cut  out  roughly  and  then  finished  by  heating 

SHAPING  A    PATTERN   BY   BURNING 
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an  elbow  red-hot  and  burning  the  wood  with  it.  With 
a  little  care  this  was  done  very  nicely  and  the  resulting 
casting  required  no  machining  except  to  drill  and  tap 
necessary  holes  for  holding  it  to  the  faceplate  of  the 
lathe  and  for  fastening  the  work  in  position. 

Forming  an  Accurate  Ball 
the  End  of  a  Rod 

By  Bernie  Soule 

on 

Many  times  it  is  desirable  to  form  an  accurate  ball 
on  the  end  of  a  rod,  as  for  instance  in  the  making  of 
what  is  known  as  a  ball  pitman  used  on  many  power 
presses. 

The  usual  way  of  accomplishing  this  is  to  rough  it 
out  in  the  lathe,  operating  the  traverse  and  crossfeeds 
by  hand,  squinting  at  the  job  with  one  eye  shut,  until 

I 

MAKING  A  TRUE  BALL  WITH  A  FLY   CUTTER 

the  piece  assumes  a  shape  that  is  something  between 
a  goose-egg  and  a  door-knob,  and  then  with  hand  tools, 
files  and  templets  used  in  connection  with  plenty  of 
perseverance,  profanity  and  Prussian-blue,  reducing  it 
to  a  ball  that  is  not  much  bigger  in  some  places  than 
it  is  in  others. 
Now  it  is  quite  easy  to  make  a  tool  that  will  turn  a 

sphere  and  nothing  else — that  is,  a  tool  that  cannot 
under  any  circumstances  produce  a  spheroid — and  it 
does  not  require  any  close  calculation  either.  It  is 
based  upon  .he  fact  that  any  plane  cutting  any  sphere 
is  bounded  by  a  true  circle. 

The  work  (after  roughing  out  in  the  lathe  as  de- 
scribed above  in  order  to  save  time)  is  mounted  in  the 

chuck  or  on  the  centers  of  a  dividing  head,  according 
to  its  size.  The  tool  may  be  a  hollow-mill  or  a  fly 
cutter  as  shown  in  the  cut.  The  dividing  head  and 
work  is  placed  on  the  table  of  a  universal  milling 
machine,  which  is  swiveled  to  an  angle  dependent 
upon  the  manner  in  which  the  work  is  supported  and 
the  size  of  the  neck  which  joins  the  ball  to  the  rod. 

If  the  neck  is  proportionately  small  and  the  work  is 
held  on  centers,  the  table  need  not  be  swiveled  at  all, 
as  there  must  of  course  be  a  small  tit  remaining  around 
the  tail  center  to  support  the  work,  which  is  afterward 
removed  in  the  polishing  operation.  Again,  if  the  neck 
is  larger  and  no  tit  is  required,  as  may  be  the  case 
if  it  is  possible  to  support  the  work  without  a  tail 
center,  the  table  may  be  turned  as  much  as  15  degrees. 

The  diameter  of  the  circle  swept  by  the  fly  cutter 
may  be  anything  less  than  the  diameter  of  the  desired 
ball;  how  much  less  will  depend  upon  the  diameter 
of  the  required  neck  and  the  angle  at  which  the 
milling-machine  table  stands?  Whatever  this  circle  may 
be  (below  the  maximum)  it  determines  only  the  pro- 

portion that  the  machined  surface  bears  to  a  complete 
ball — the  sphericity  of  the  portion  covered  is  not 
affected,  whatever  its  diameter.  Thus,  it  is  practicable 
to  reduce  the  diameter  of  the  ball  by  feeding  in  with 
the  crossfeed  screw  of  the  milling  machine  exactly 
as  one  reduces  the  diameter  of  a  shoulder  by  feeding 
in  the  cross-slide  of  a  lathe,  and  to  determine  its 
diameter  as  accurately  by  measuring  it  with  a  microm- 

eter, with  the  assurance  that  whatever  the  reading 
shown  by  the  latter  it  will  be  the  same  at  whatever 
angle  the  measurement  is  taken,  as  the  ball  will  always 
be  perfectly  round. 

By  careful  attention  to  the  cutting  quality  of  the  tool 
it  is  possible  to  make  a  ball  that  requires  little  more 
to  finish   it  than   polishing   with   emery   cloth. 

An  Internal  Thread-Milling  Attachment 
By  W.  C.  Loring 

The  internal  thread-milling  fixture  shown  in  the 
accompanying  picture  has  been  designed  as  an  attach- 

ment to  a  16-in.  Le  Blond  lathe,  which  is  also  equipped 
with  taper,  and  relieving  attachments.  The  point  of 
view,  looking  down  from  above  the  lathe  head,  was 
necessitated  by  lack  of  room  in  which  to  set  the  camera 
and  still  obtain  a  comprehensive  picture.     The  device 

ATTACHMENT    FOR    MH.LIN'G    THRE.\DS 
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was  designed  and  built  by  the  A.  F.  Way  Co.,  Inc., 

of  Hartford,  Conn.,  for  the  purpose  of  milling  the 

threads  in  gun-mount  nuts,  ranging  in  diameter  from 

1  in.  to  2i  in.  with  U.  S.  Standard  threads. 

The  housing  is  attached  to  the  compound  rest  of  the 

lathe  and  thus  can  be  adjusted  to  any  convenient  angle. 

A  swivel,  which  is  part  of  the  housing,  allows  the  cutter 

spindle  to  swing  in  a  vertical  plane,  making  the  attach- 
ment practically  universal.  The  speed  of  the  regular 

/athe  countershaft  is  reduced  to  give  a  suitable  rate  of 

feed.  The  cutter  is  driven  from  a  small  special  counter- 
shaft and  through  the  medium  of  a  universal  joint,  the 

first  member  of  which  runs  in  a  long  sleeve  placed  in 

the  position  usually  occupied  by  the  tail  spindle.  With 

this  equipment,  work  of  thread-gage  accuracy  and  with 
beautifully  finished  surfaces  is  turned  out. 

A  Simple  Gasket  Cutter 
By  M.  H.  Potter 

The  device  shown  in  the  illustration  is  easily  and 

cheaply  made  and  will  save  a  good  deal  of  time  where 

there  are  many  gaskets  to  be  made  as  it  will  cut  both 
the  outer  and  inner  diameters  at  the  same  time. 

The  center  pin  is  made  of  drill  rod  and  is  driven  into 

the  larger  rod  and  then  ground  to  a  sharp  Doint.    The 

The  front  is  ground  slightly  convex  for  flat  surfaces; 
more  so  for  boring,  and  flat,  for  turning  or  cutting 
circular  work  externally.  It  gives  a  finish  approach- 

ing that  of,  if  not  as  good  as,  a  spring  tool,  with  the 

A  GASKET  CUTTER 

cutter  is  also  made  of  drill  rod  ground  to  a  cutting 
edge  and  held  in  the  beam  by  a  headless  setscrew. 
The  beam  should  be  of  sufficient  length  to  cover  any 
job  that  is  likely  to  be  encountered.  Adjustment  for 
diameters  is  by  means  of  a  nut  on  the  central  arbor. 

A  Finishing  Tool  for  Smooth  Surfaces 
By  C.  E.  LlEBENSBERG 

The  sketch  shows  a  cutting  tool  which  at  first  may 
seem  irrational  to  the  average  mechanic,  but  having 
used  it  myself  for  several  years  with  success  I  recom- 

mend it  for  good  results. 
It  is  purely  a  finishing  tool  for  the  lathe,  shaping,  or 

planing  machine  and  has  the  rake  ground  on  the  cutting 
side  while  it  travels  against  the  rake  instead  of  from 
it.  It  has  a  shearing  effect,  delivering  a  coarse-pitch, 
tube-like  shaving. 

It  holds  the  edge  longer  than  the  ordinary  or  con- 

ventional type  as  it  needs  no  "lip."  The  cutting  edge 
is    ground    approximately   45   deg.    from   the   vertical. 

A  FINISHING  TOOL 

advantage  over  the  latter  that  it  makes  no  depressions 
in  the  work.  Another  advantage  is  that  it  cuts  a  per- 

fect shaving  of  less  than  0.001  in. 
[The  principle  of  this  tool  is  the  same  as  that  of 

the  "twist-lip"  tool,  familiar  to  the  older  mechanics. — Editor.] 

Small  Vise  for  Toolmakers'  Use By  Charles  Sehl 

The  sketch  shows  a  tool  that  is  a  cross  between  a 
vise  and  a  clamp  which  I  built  for  my  own  use  and  I 
have  found  it  very  handy  for  many  purposes  for  which 

the  regular  toolmaker's  vise  is  unsuitable.     With  the 

A  TOOLMAKER'S   VISE 

exception  of  the  screw  it  is  all  made  of  cast  iron, 
though  that  is,  of  course,  not  essential.  It  has  the 
advantage  of  not  requiring  a  special  casting  or  forging 
as  it  is  made  of  small  pieces  held  together  by  dowel 
pins.  The  end  pieces  are  cut  away,  as  shown,  so  that  the 
tool  has  a  four-point  bearing  either  side  up.  Care 
should  be  taken  to  make  it  square  in  every  direction 
so  that  it  may  be  used  in  any  position. 
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Standardization  and  Interchangeability;  Factors 
Which  Help  or  Hinder  According 

to  the  Work  in  Hand 
By  FRED  H.  COLVIN 

Principal  Associate  Editor,  American  Machinist 

The  desire  for  standardization  and  interchange- 
ability,  commendable  in  itself,  sometimes  leads 
us  to  extremes  which  are  not  only  unprofitable 
but  which  defeat  the  object  to  be  attained.  This 
article  shows  some  of  the  pitfalls  to  be  avoided 
and  indicates  the  opportunities  for  increasing 
production  and  decreasing  costs  by  a  careful 
consideration    of    all    sides    of    the    problems. 

A  LL  agree  that  economical  production  is  the  great 
l\  need  of  the  country  to  enable  it  to  recuperate 

J_  JL  from  its  extraordinary  expenditures  and  to 
enable  it  to  supply  its  own  needs  and  the  needs  of 
others  less  fortunately  situated.  This  means  that  we 
must  carefully  consider  all  the  factors  which  enter  into 
production  and  abandon  practices  which  have  proved 
too  costly  for  the  results  obtained.  It  means  that  we 
must  take  advantage  of  all  the  experience  gained  in 
our  war  activities  and  profit  by  it. 

Perhaps  the  most  important  point  for  consideration 
is  that  of  interchangeability,  as  this  question  has  been 
prominent  from  the  beginning  of 
the  introduction  of  modern  shop 
methods,  and  is  the  most  talked- 
of  and  the  least  understood  fac- 

tor in  manufacturing.  At  the 
risk  of  being  elementary  we  may 
say  that  parts  are  interchange- 

able when  they  will  go  together 
satisfactorily  without  fitting. 
But  here  the  word  "satisfactor- 

ily" leaves  room  for  arguments  of  many  kinds. 
Agricultural  machinery  is  very  largely  a  foundry 
product  and  it  can  be  and  is  made  satisfactorily  inter- 

changeable with  very  little  machining  of  the  various 
parts.  Even  after  considerable  wear  has  taken  place 

a  new  part  can  be  used,  as  the  extra  "play"  or  loose- 
ness of  fit  is  not  objectionable  for  this  class  of  work. 

Rifles  and  other  arms  and  ammunition  present  a 
very  different  problem.  The  parts  must  fit  each  other 
quite  accurately  to  obtain  proper  functioning.  The 
exact  tolerance  which  can  be  allowed  and  still  secure 
this  functioning  is  naturally  a  matter  of  dispute  in 
many  cases.  With  agricultural  implements  on  one  hand 
and  airplane  motors  on  the  other  we  cover  about  all 
the  field  of  machine  building. 

Before  going  further,  however,  it  is  well  to  consider 
carefully  just  how  far  interchangeability  is  either 
necessary  or  desirable  and  also  just  what  quality  of 
interchangeability  is  needed  for  the  particular  work 
in  hand.  For  we  have  wasted  thousands  of  dollars 
during  the  past  two  years  in  unnecessary  refinements, 
not  to  mention  the  precious  weeks  and  months  which 
slipped  away  while  we  were  chasing  the  interchange- 
ability  fetich  to  its  illogical  conclusion. 

From  the  standpoint  of  assembly  alone  there  can  be 
no  question  about  the  advantage  of  complete  inter- 

changeability. If  this  can  be  secured  with  wide 
tolerances,  as  in  the  case  of  agricultural  farm  ma- 

chinery already  referred  to,  it  would  be  foolish  to 
consider  anything  else.  But  when  this  fetich  demands 
such  accuracy  as  to  cause  the  rejection  of  from  25 
to  50  per  cent,  of  the  parts  machined  there  are  other 
factors  which  must  be  considered.  Ease  of  assembling 
alone  can  hardly  justify  the  scrapping  of  thousands  of 
dollars'  worth  of  parts  which  might  easily  be  used  if 
absolute  duplication  were  not  insisted  upon.  The  im- 

portance of  this  exact  duplication  must  be  carefully 
weighed  not  only  by  the  theorist  alone  but  by  the 
practical  engineer  who  can  consider  proper  function- 

ing, first  cost  and  repairs  and  balance  these  factors  as 
they  should  be. 

Those  vvho  demand  absolute  interchangeability  think 

only  of  two  things — the  assembling  and  the  replacing 
of  broken  parts.  These  were  the 
considerations  which  made  the 
original  demand  for  complete 
interchangeability  in  the  air- 

plane motor.  These  demands 
overlooked  the  fact  that  in  the 
case  of  the  rifle  practically  no 

repa-ring  is  ever  done  away 
from  a  base  shop,  and  that  with 
the  motor  enough  wear  has  al- 

ways taken  place  to  make  fitting  of  bearings,  etc.,  a 
necessary  part  of  the  work.  In  other  words,  they  fail  to 
realize  that  unless  absolute  interchangeability  of  parts 
is  a  help  in  manufacture  and  in  repair  it  can  be  (and 
is)  a  serious  and  expensive  hindrance. 

Selective  Assembly 

Becoming  elementary  once  more  it  is  evident  that 
as  tolerances  are  necessary  some  pieces  will  fit  more 
loosely  than  others.  If  for  example  we  get  a  minimum 
pin  in  a  maximum  hole,  the  fit  is  decidedly  looser  than 
as  though  a  maximum  pin  was  put  in  a  minimum  hole. 
If  we  can  tolerate  a  play  of  say  0.002  in.  in  a  fit  we 
would,  if  we  desired,  make  our  total  tolerance  0.003  to 
0.004  in.  and  never  exceed  the  0.002  in.  by  using  the 
large  pins  in  the  large  holes  and  the  small  pins  in 
the  small  holes.  In  other  words,  we  can  use  selective 
assembly,  as  is  done  in  many  places. 

This  does  not  mean  that  the  assembler  wastes  time 
by  picking  up  and  measuring  pieces  to  get  those  which 
fit  together  best.  He  has  no  such  bother  or  delay.  The 
inspection  room  sorts  the  parts  as  they  go  through  for 
final  inspection  and  puts  them  in  boxes  with  identifying 
marks  which  show  the  assembler  just  what  parts  to 
use.  One  of  the  best-known  builders  of  high-grade 
automobiles  assembles  cylinders  and  pistons  in  this  way 
and  their  quality  of  workmanship  is  never  questioned. 
Its  engineers  know  full  well  that  lonpr  before  the  motor 
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ever  needs  repairing  the  wear  will  make  oversized  pis- 
tons necessary. 

Selective  assembly  would  have  reduced  the  cost  and 

increased  the  output  of  rifles  and  many  other  munitions 

without  in  the  least  interfering  with  their  proper  func- 

tioning. A  large  maker  of  high-grade  guns  told  me 
that  if  he  could  confine  absolute 

changeability  to  the  few  parts 
which  were  necessary  to  the 

proper  functioning  of  the  arms, 
his  factory  could  increase  its 
output  at  least  40  per  cent.  In 
another  factory  I  have  seen  a 
rifle  which  was  made  up  entirely 

of  parts  rejected  by  Govern- 
ment inspectors,  yet  which  not 

only  functioned  perfectly  but  also  made  a  very  high 
target  score  on  the  firing  range. 

A  similar  condition  existed  in  the  building  of  Liberty 
motors  and  unnecessarily  delayed  production  as  well  as 

increased  the  cost.  Thousands  of  dollars'  worth  of 
perfectly  good  parts  were  sent  to  the  scrap  pile  in  the 
earlier  days  of  the  work,  at  the  time  when  we  needed 
motors  the  most.  The  fetich  of  interchangeability  was 

too  strongly  intrenched  in  the  minds  of  the  engineers 
who  set  the  tolerances  to  allow  them  to  see  the  need 
of  rational  dimensions  and  to  discriminate  between 

the  vital  parts  and  those  in  which  wide  tolerances  were 
perfectly  permissible.  The  .inability  of  any  factory 
building  these  motors  (all  of  them  accustomed  to 
accurate  work)  to  obtain  satisfactory  production,  led 
to  much  more  liberal  tolerances  in  many  cases.  These 

were  camouflaged  under  the  head  of  "deviations"  from 
the  specifications  and  many  variations  which  caused 

vital  parts  to  be  scrapped  early  in  the  game  were  al- 
lowed to  pass  when  it  was  found  that  they  gave  satis- 

factory service  and  that  the  tolerances  demanded  were 
neither  necessary  nor  practical. 

Consider  Your  Own  Product 

Instead  of  being  swept  along  by  the  tide  and  de- 
manding absolute  interchangeability  of  all  parts,  every 

manufacturer  should  consider  his  own  product  and  its 
needs.  If  it  must  interchange  with  other  parts  in  other 

machines,  as  in  the  case  of 
spark  plugs,  oil  cups,  motor 

drives,  etc.,  the  accepted  stand- 
ards should  be  adhered  to  on  the 

parts  which  fit  the  other  ma- 
chines. The  rest  of  the  prod- 

uct should  be  considered  from 

the  various  angles  of  manufac- 
ture, of  parts,  assembly  used 

and  of  replacements.  The  ques- 
tion of  use  or  proper  functioning  should  properly  come 

first,  as  this  affects  all  the  rest. 

If,  as  in  the  case  of  such  munitions  as  time  fuses, 
shrapnel,  etc.,  the  part  is  used  but  once  and  is  then 
destroyed,  proper  functioning  is  the  first  question  which 
must  be  considered.  Wear  and  replacement  or  repair 
do  not  enter  into  the  problem.  Manufacture  of  parts 
and  assembling  so  as  to  function  properly  are  all  that 
need  be  considered.  Perfect  screw  threads,  such  as 
required  to  resist  wear,  are  unnecessary  so  long  as  they 
hold  suflSciently  well  to  keep  the  parts  together  until 

the  grand  finale — the  explosion  and  destruction  of  the 
piece.  Except  from  the  assembling  point  of  view  in- 

terchangeability of  the  components  is  unnecessary,  as 

ABS0LUTE51 
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there  are  no  replacements.  Selective  assembly  with  fairly 
wide  limits  would  in  most  cases  give  all  that  is  required. 

The  building  of  airplane  motors  and  other  machinery 
presents  entirely  different  prob- 

lems. Certain  parts  are  subjected 
to  wear  from  the  time  the  motor 
goes  into  service.  The  cylinder 
and  bearings  wear  large  while 
the  pistons,  shafts  and  pins  wear 
small.  Other  parts,  such  as  the 
valve  rocker-arm  housing  on  the 
motor,  while  subjected  to  wear  in 
the  bearings,  have  no  other  vital 
dimensions.  The  exact  height  from  the  cylinder  is 
not  vital  because  the  play  between  the  valve  stems 
and  tappets  could  be  taken  up  with  shims,  or  distance 
washers,  or  in  other  ways. 

Repairs  Require  Fitting 

Here  then  is  a  piece  in  which  considerable  variation 
in  height  could  be  allowed,  and  on  account  of  the  nature 
of  the  work  and  the  general  springiness  of  the  alumi- 

num casting  it  is  a  good  policy  to  be  liberal  in  tolerances. 
In  replacements,  fitting  and  adjusting  must  be  done  in 
any  case.  Cylinders,  pistons,  rods  and  crankshafts  can 
never  be  replaced  without  fitting  if  the  motor  has  run 

for  any  length  of  time.  The  parts  should  be  inter- 
changeable to  the  point  of  being  easily  fitted,  but 

beyond  that  it  is  impossible  to  go  where  accurate  work 
and  close-fitting  bearings  are  necessary. 

There  are  many  parts  in  automobiles  not  subject 
to  much  wear  which  can  be  replaced  without  fitting. 
Brake  rods,  speedometers,  gears  and  cables,  spring 
leaves  and  shackles  and  similar  parts  can  be  replaced 
by  a  novice  because  there  is  little  wear  on  the  portions 

which  fit  and  close  tolerances  are 
not  necessary.  Replacing  a 
broken  ball  in  a  ball  bearing, 

however,  becomes  a  serious  prob- 
lem if  the  bearing  is  subjected 

to  a  heavy  load.  A  new  ball, 
even  very  slightly  larger  than 
the  rest,  might  take  the  whole 
load  and  either  crack,  crush  or 
score  (or  all  three)  the  races,  in 

a  short  time.  The  only  safe  way  is  to  measure  all  the 
balls  with  extreme  care  and  select  a  new  ball  of  the 
same  size. 

In  making  machine  tools  all  builders  endeavor  to 
make  the  parts  interchangeable  to  a  degree  which  gives 
ease  of  assembling.  They  make  such  units  as  gear 
boxes  interchangeable,  as  units,  so  they  can  be  placed 
on  any  machine  without  fitting.  But  if  there  is  a 
gear  in  one  part  which  must  mesh  accurately  with  a 
gear  on  another  they  wisely  put  in  some  sort  of  an 
adjustment  so  that  the  shafts  can  be  moved  into  the 
exact  engagement  they  desire  for  quiet  running.  This 
strictly  speaking  is  not  interchangeability,  tut  it  is 
far  more  sensible  and  practical  than  the  other  method. 

And  in  case  of  replacement  after  use  it  would  be  neces- 
sary to  do  fitting  just  the  same. 

We  make  headstocks,  tailstocks  and  carriages  in 
special  fixtures  so  as  to  have  the  lathes  go  together 
easily  in  the  assembling  room,  but  we  would  never 
think  of  ordering  a  new  headstock  or  new  carriage 
and  expect  to  use  either  without  being  sure  that  it 

lined  up  just  right,  and  we  would  be  very  much  sur- 
prised  if  no  fitting  or  scraping  was  required  to  put 



June  12,  1919 LeVa  Go — Buy  Equipment  Now 
1145 

the  parts  in  line  with  the  old  bed  and  tailstock.  In 
the  case  of  the  carriage  we  should  find  the  bed  worn 
more  at  some  portions  of  its  travel  than  at  others, 
more  on  the  front  way  (or  shear  or  V)  than  on  the 
back,  and  would  expect  to  scrape  the  ways  until  it 
lined  up  well  enough  at  all  points  for  our  particular 
work. 

If  we  have  had  experience  we  will  not  try  to  locate 
one  part  accurately  on  another  by  means  of  screws, 
but  will  locate  with  nicely  fitting  dowels  and  use  cap- 
screws  or  bolts,  which  do  not  pretend  to  be  very  close 
fitting  in  the  hole  of  the  piece  being  attached.  It 
seems  to  be  one  of  the  next-to-impossible  things  to  get 
bolts  with  the  body  and  threaded  part  exactly  concentric 
or  to  tap  a  hole  exactly  concentric  with  the  drill.  This 
is  particularly  noticeable  in  aluminum  or  bronze,  but 
holds  reasonably  true  in  all  metals.  For  this  reason 
screws  or  bolts  which  position  parts  that  must  be  held 
accurately  should  not  depend  on  the  tapped  hole  to  do 
so.  All  positioning  should  be  done  by  a  dowel  pin  or 
by  the  body  of  the  bolt,  and  the  threaded  position  should 
be  loose  enough  not  to  bind  the  body  of  the  bolt. 

The  quality  of  work  as  well  as  the  material  to  be 
used  should  conform  to  the  requirements  of  the  part 
being  considered.  There  are  places  where  a  cast-iron 

bearing  or  a  cast  -  iron  gear 
answers  every  purpose  as  well  or 
better  than  if  made  of  alloy  steel 
and  heat-treated.  Every  part 
should  be  made  plenty  good 
enough  for  its  purpose  with  a 
fair  margin  to  be  on  the  safe 
side.  But  to  use  a  drop-forging 
with  many  operations,  when  a 
piece .  of  steel  rod  formed  in  a 

wire-bending  machine  will  answer  every  purpose,  is 
a  foolish  waste  of  time,  money  and  material. 
The  cost  of  material,  tnachining  and  assembly,  the 

use  of  the  piece  and  the  wear  it  will  receive,  the 

likelihood  ■  of  its  being  replaced  and  whether  or  not 
this  can  be  done  without  some  fitting  are  all  questions 
which  the  manufacturer  who  desires  really  economical 
production  must  study  most  carefully. 

Standardization  and  interchangeability  can  be  and 
have  been  overdone  in  many  instances.  We  have  de- 

manded much  greater  accuracy  than  was  necessary  in 
too  many  cases.  When  a  machine  is  made  of  material 
possessing  all  the  necessary  qualifications  for  the  work 
it  must  perform,  when  the  work  is  sufficiently  accurate 
to  function  satisfactorily,  when  it  can  be  assembled  and 
repaired  economically,  it  is  a  good  commercial  product. 
Better  material  or  greater  accuracy  would  be  an  eco- 

nomic waste.  , 
It  may  happen  that  the  increased  cost  of  assembly 

due  to  wide  tolerances  and  selection  may  pay  for  much 
close  work  in  the  machining  operations.  .  Geherally 
speaking  the  waste  due  to  scrap  is  increased  with  the 
narrowing  of  working  tolerances,  although  there  are 
shop  managers  who  have  I.ad  the  opposite  experience. 
But  in  any  case  the  costs  in  each  department  must  be 
balanced  against  the  others,  including  the  cost  of  mak- 

ing  replacements   and   repairs. 
No  matter  what  the  tolerance  the  use  of  limit  gages 

is  to  be  carefully  considered,  and  there  are  few  cases 
where  they  are  not  to  be  recommended,  especially  for 
inspection.  As  working  gages  they  are  apt  to  be  more 
costly  than  many  anticipate,  owing  to  wear  when  used 

done.     Here  again  the  costs  must  be  balanced  against 
results  in  each  ca.se. 

But  no  matter  what  sort  of  measuring  instruments 
are  u.sed  always  keep  the  shop,  or  working,  tolerances 
smaller  than  those  allowed  the  inspectors.  In  this  way 
the  amount  of  scrap  is  materially  reduced.  The  practice 
of  selecting  gages  with  the  least  variation  for  the 
inspectors  has  been  the  cause  of  a  vast  amount  of  spoiled 
work.  This  has  been  emphasized  by  the  war  work  of 
the  past  two  years,  most  of  it  in  shops  where  gages, 
and  particularly  limit  gages,  were  almost  unknown. 

Another  factor  which  affects  production  and  which 
is  misunderstood  in  many  ways   

is  that  of  accuracj'  or  con- 
forming to  close  dimensions. 

Unnecessary  accuracy  is  as 
uneconomic  as  it  is  foolish. 

Unnecessary  accuracy  on  a  mow- 
ing machine  would  be  as  foolish 

as  cabinet  work  on  a  chicken 

coop.  Hand  finish  or  exact  di- 
mensions on  a  rifle  stock  (ex- 

cept of  course  where  the  barrel  rests)  is  as  unnecassary 
as  on  a  broomstick. 

Close-fitting  bearings  are  a  real  detriment  to  some 
classes  of  machinery  and  absolutely  necessary  in  others. 
Locomotive-rod  bearings  must  be  left  loose  or  they 
will  bind  and  heat.  Automobile-motor  bearings  are 
usually  fitted  very  tight  and  allowed  to  wear  in  by 
easy  running  for  the  first  500  miles.  Airplane-motor 
bearings  are  fitted  closely,  but  not  so  tight  as  those 
for  automobile  motors,  as  there  is  no  slow-running 
period  in  airplane  work.  They  also  require  more  care- 

ful fitting  than  for  those  in  automobile  motors.  Each 
should  be  fitted  as  best  suits  its  needs,  but  unnecessary 
refinement  should  be  avoided. 

Much  discussion  has  been  published  in  these  columns 
on  doing  the  best  work  possible  in  all  cases  as  against 
making  it  sufficiently  good  for  the  purpose  and  avoid- 

ing the  waste  of  time  due  to  making  it  better  than 
necessary.  The  latter  contention  is  very  evidently 
the  more  sensible  in  every  way.  The  absurdity  of 
making  a  pattern  for  one  casting  as  thoroughly  as 
though  it  were  to  be  used  indefinitely  should  be  ap- 

parent to  all. 
Quality  of  work,  standardization  and  interchange- 

ability  are  all  questions  to  be  carefully  considered  by 

every  manufacturer  who  is  look- 
ing to  the  future.  And  each 

manufacturer  must  consider 
them  from  the  standpoint  of  his 
own  method  of  manufacturing. 
There  are  great  opportunities 
for  wasting  money  in  all  of  these 
directions  and  handicapping  him 
in  the  coming  race  for  markets. 
Never  before  was  there  such  a 

need  of  competent  judgment  in  the  planning  and 
carrying  out  of  machine  shop  work,  and  this 
entirely  aside  from  the  question  of  labor  or 
personnel,  which  is  far  more  important  now 
than  even  before.  Never  was  there  such  a  need  of 

competent  engineers  with  more  experience  and  com- 
mon sense  than  was  ever  required  in  the  days  gone  by. 

Practical  common  sense,  not  theory,  is  needed  at  this 
time.  Scientific  managers  or  eflSciency  engineers  of  the 
old  sort  will  not  fill   the   bill.     The  first   thing  is   to 

on  running  work  or  rough  surfaces,  as  is  sometimes     know  what  to  build  and  what  engineering  features  are 
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needed  rather  than  the  exact  routine  by  which  the  work 

is  carried  out  or  followed  up.  That  is  mere  routine; 
the  other  requires  real  judgment. 

The  experience  of  the  past  two  years  has  developed 

many  good  engineers  who  will  be  found  of  great  value 

along  the  lines  indicated.  They  should  be  frequently 

consulted  if  not  kept  on  the  job  permanently.  No 

business  which  hopes  to  succeed  in  the  days  to  come  can 

afford  to  ignore  the  engineer  to  assist  the  business 

manager  to  meet  all  the  emergencies  which  will  arise. 
There  is  work  enough  for  both,  and  only  by  the  closest 

cooperation  can  the  best  results  be  obtained.  We  must 

not  be  handicapped  by  the  traditions  or  fetiches  of  the 

past,  but  must  each  choose  what  is  best  for  his  particu- lar line  of  manufacture. 

Automatic  Drilling  Machine  Feed 
By  E.  Ferbeb 

The  illustration  with  this  article  shows  how  a  manu- 
facturing job,  which  was  a  somewhat  tedious  manual 

operation,  was,  by  the  exercise  of  a  little  native  in- 
genuity and  the  use  of  a  few  odd  parts  taken  from 

old  machines  in  the  discard,  converted  to  machine  pro- 
duction with  practically  no  outlay  for  material  and  little 

cost  for  time.  The  work  to  be  done  was  the  drilling 
of  the  small  holes  in  the  pipe  shown  at  A  in  the  cut. 
Accurate  spacing  of  the  holes  was  not  essential  and 
the  drilling  had  been  done  for  some  time  by  boys,  who 
would  hold  the  pipe  in  a  V-block  on  the  table  of  a 
sensitive  drilling  machine,  spacing  the  holes  according 
to  the  judgment  of  the  boy  so  that  they  would  look 
about  right. 

As  there  were  a  lot  of  the  pipes  to  be  drilled,  the 
job  got  to  be  very  monotonous;  the  boys  would  lose 
interest  in  the  work,  fail  to  pay  proper  attention  to 
the  matter  of  spacing  the  holes  and  holding  the  pipe, 
with  consequent  loss  due  to  drill  breakage.  Boys  would 
get  so  tired  of  doing  such  tedious  work  that  they 

would  "jump  their  job"  and  it  became  a  problem  to  get 
boys  sufficiently  intelligent  to  do  the  work  well  and  yet 
so  lacking  in  ambition  as  to  be  willing  to  do  it.  It 
was  really  for  this  reason  that  the  master  mechanic 
devised  the  scheme  here  described,  but  aside  from  get- 

ting out  the  work,  the  new  device  practically  eliminated 
drill  breakage,  reduced  operating  cost  to  almost  nothing 
and  greatly  improved  the  quality  of  the  work. 

The  work  is  done  now,  as  it  was  previously,  on  a 
multiple-spindle  sensitive  drilling  machine,  but  only  one 
spindle  is  used.  The  casting  B  was  a  part  of  a  special 
machine  that  had  been  discarded,  and  the  fitting  of  the 
bracket  thereon  with  the  ratchet,  lever,  and  pawl,  which 
is  partly  disclosed  at  C,  was  practically  the  only  special 
work  put  upon  the  device  aside  from  the  assembling. 
The  hole  in  the  bracket  is  not  threaded  nor  is  the  one 
in  the  smaller  bracket  to  be  seen  just  beyond  the 
spring,  these  two  holes  serving  only  to  guide  the  feed 
screw.  This  screw  is  a  part  of  the  lead  screw  of  an  old 
lathe.  As  may  easily  be  seen  from  the  picture  its  days 
of  usefulness  as  a  lead  screw  are  long  since  past,  but 
it  fits  into  this  scheme  perfectly.  The  sleeve  of  the 
ratchet  has  a  key  fitting  the  spline  in  the  screw  which 
serves   to   transmit   the   rotary   movement. 

The  nut  D,  another  relic,  is  made  in  two  parts  and 
hinged  together  so  that  it  is  necessary  only  to  move  the 
latch  and  open  the  nut  to  remove  it  or  transfer  it  from 
one  part  of  the  screw  to  another.    A  projecting  screw- 

head  resting  against  the  bracket  prevents  the  nut  from 
turning  with  the  screw,  and  as  the  movement  is  always 
in  one  direction,  this  is  all  the  fastening  that  is  re- 

quired. To  reset  the  machine  for  a  new  piece  of  pipe, 
the  nut  is  opened  and  transferred  to  the  end  of  the 
screw.  The  movable  part  E  rolls  along  the  table  of  the 
machine  upon  sheave  wheels  that  once  carried  a 
weighted  cord  for  some  purpose  or  other,  and  is  guided 
solely  by  the  screw  passing  through  the  two  brackets 
on  B.  The  gears  connecting  the  screw  and  the  work 
spindle  are  change  gears  from  a  lathe.  They  are  of  the 
same  size,  but  this  only  happened  so,  as  they  were 
chosen  to  conform  to  the  center  distance  already  estab- 

lished by  the  piece  of  scrap  material  which  constitutes 
the  carriage. 

A  piece  of  pipe  to  be  drilled  is  set  in  the  machine 
by  slipping  the  end  over  the  stud  that  carries  the 
driven  gear  and  putting  in  the  pin  F  which  passes 
through  a  previously  drilled  hole  in  the  pipe  and  a 
corresponding  hole  in  the  stud.  The  outer  end  of  the 

pipe  rests  in  a  V-block  under  the  drill.  The  drive  for 
the  whole  device  is  a  worm  and  wormwheel  located  on 
the  back  of  the  part  B  just  out  of  sight  in  the  picture. 

IMPROVISED    AUTOMATIC    DRILLING    DEVICE 

The  wormwheel  operates,  through  connecting-rods,  the 
drilling  lever  and  also  the  ratchet  lever  that  feeds  the 
work  forward. 

The  cycle  of  operation  is  obvious.  With  the  car- 
riage run  to  the  left  as  far  as  it  will  go  a  piece  of 

pipe  is  pinned  to  the  stud  and  the  machine  is  started 
The  drill  advances  quickly  to  the  work  but  slows  up 
as  the  crankpin  which  operates  it  nears  the  center  so 
that  when  the  drill  breaks  through  into  the  orifice  of  the 
pipe  the  movement  is  very  deliberate  and  little  trouble 
is  experienced  from  drill  breakage.  As  the  drill  rises 
from  the  work,  the  ratchet  is  stepped  forward,  giving 
the  screw  a  partial  rotation,  and  through  the  medium 
of  the-  ge^rs  a  partial  rotation  is  also  given  the  pipe. 
Again,  because  of  the  nut  D  which  is  clamped  about  the 
screw,  the  pipe  and  screw  are  drawn  forward  an  amount 
equal  to  the  lead  of  the  screw  for  the  distance  turned. 
Thus  the  resulting  line  of  holes  in  the  pipe  is  a  con- 

tinuous helix  the  exact  counterpart  of  the  thread  of 
the  screw  except  that  the  direction  of  lead  is  reversed. 

Though  the  action  is  considerably  slower  than  could 

be  accomplished  by  hand,  it  is  continuous  and  not  sub- 
ject to  the  drawbacks  due  to  manual  operation.  All  that 

is  necessary  for  the  operator  to  do  is  to  put  in  a  piece 
of  pipe  and  start  the  machine,  after  which  he  is  free 
to  continue  his  other  work. 
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AUTOMOTIVE    CONSTRUCTION 

Making  an  Automobile  Wrench 
THE  double-end

ed  wrench 
shown  at  A,  Fig.  1,  com- 

prises a  part  of  the  reg- 
ular equipment  of  tools  fur- 

nished with  a  popular-priced 

automobile,  the  hexagon  end 
being  for  the  .hub  caps  of  the 
wheels.  Formerly  this  wrench 
in  a  modified  form  was  a  steel 

casting,  but  owing  to  its 
weight  and  the  necessity  of 
machining  the  openings  to 
size,  the  design  of  the  wrench 

was  slightly  changed  and  now  "^^^
^^^^^^^^^^^^ 

it  is  made  of  No.  9  gage  (0.156-in.)  sheet  steel  on  the 
punch  press  at  one-fifth  the  cost  of  the  cast-steel  wrench. 
A  reinforcing  flange  is  formed  around  the  wrench 

openings,  at  each  end  as  at  B,  Fig.  1,  while  the  bead  C 
serves  to  stiffen  the  middle  part  or  handle.  The  blank 
is  shown  at  D.  This  wrench  is  made  complete  in  two 
operations. 

Fig.  2  shows  the  first  operation  die,  which  is  of  the 

progressive  piercing  and  blanking  type.  The  cast-iron 
die  shoe  E  has  four  guide  posts  which  are  a  sliding  fit 
in  the  corresponding  holes  of  the  punch  holder.  As 
may  be  seen  from  the  sketch,  the  die  proper  is  built  up 
of  sections  let  into  suitable  openings  milled  in  the  die 
shoe,  the  sections  coming  flush  with  the  top  of  the 
cast  iron  and  being  held  in  place  by  screws  and  dowels. 

In  order  to  save  stock  the  strip  of  material  is  passed 
through  the  die  twice,  the  dotted  lines  showing  the 
position  of  the  holes  punched  in  the  stock  on  the  first 
pass  as  .they  appear  when  the  strip  is  reversed  and 
passed  through  the  second  time.  In  operating  this  die 
the  stock,  which  comes  in  strips  11  in.  wide,  is  fed 
under  the  stripper  (not  shown)  to  the  first  sliding 
stop  F,  .shown  in  dotted  lines.  These  stops  are  made  of 
flat  steel  and  slide  in  grooves  milled  on  the  underside 
of  the  stripper. 

On  descending,  the  punches  pierce  the  holes  G  and  H, 
after  which  the  stop  F  is  pulled  back  and  the  stock  is 
pushed  forward  till  it  comes  into  contact  with  the  second 
stop  /.    This  stop  locates  the  two  holes  already  punched 

in  Two  Operations 
By  HUGO  F.  PUSEP 

The  automobile  torench,  described  in  the  fol- 
lowing article,  was  formerly  made  in  three 

operations,  but  when  it  became  necessary  to 
make  a  second  set  of  tools  it  was  found  practical 
to  reduce  this  number  to  two.  A  vzliiable  feature 
in  follow  dies  of  this  nature  is  the  system  of 
sliding  stops  for  the  guidance  of  stock  until  the 
regular  latch  stop  comes  into  action. 

approximately  over  the  blank- 
ing die  opening  J  where 

the  pilots  enter  the  holes 
when  the  punch  comes  down 
and  lines  them  up  to  the 
outline  of  the  die  opening. 
At  the  completion  of  this 
stroke  a  wrench  blank  is 
punched  out  and  drops 
through  the  die  into  a  tote- 
box.  The  stop  /  is  then  pulled 
back  and  the  stock  advanced 
till  it  is  stopped  by  a  regular '—^^^^——'—^^^—  latch  stop  K  which  works 

in  a  slot  cut  into  the  stripper  plate  and  is  pivoted  on  a 
pin.  After  this  stop  is  reached,  the  operator  simply 
pushes  the  strip  against  the  latch  at  each  stroke  of  the 
press,  till  the  entire  strip  is  fed  through  the  die.  The 
strip  is  now  turned  over  and  passed  through  the  die 
a  second  time,  the  sliding  stops  L  and  M  locating  the 
strip  correctly,  as  already  explained  in  the  case  of  the 
first  pass,  till  the  latch  stop  K  drops  into  the  punched 
hole  and  thereafter  locates  the  material  for  each  stroke 
of  the  pass.  As  can  be  seen  from  the  sketch,  the  latch 
stop  is  set  somewhat  to  one  side  of  the  center  line  of 
the  die,  and  it  is  also  of  such  form  that  it  slides  over 
the  narrower  part  of  the  hole  that  was  punched  on  the 
first  pass  of  the  stock  but  drops  into  the  opening  that 
was  punched  on  the  second  pass,  thus  locating  each 
alternate  hole  in  the  stock. 

Pilots  in  the  blanking  punch  are  cylindrical,  as  in- 
dicated by  the  dotted  lines  at  .V  and  0.  The  hole  G 

in  the  die  is  about  i  in.  longer  than  in  the  punched 
wrench  blank,  this  being  necessary  to  produce  clean 
sharp  corners  at  P  in  the  blank.  This  construction  is 
used  in  all  dies  where  the  punched  hole  runs  beyond  the 
outline  of  the  blank. 

Second-operation  dies  are  shown  in  Fig.  3.  Both  the 
punch  holder  and  the  die  shoe  are  made  of  cast  steel 
of  heavy  cross-section,  in  order  to  withstand  the  stresses 
incident  to  forming.  The  position  of  the  punches  and 
dies  is  reversed,  the  former  being  attached  to  the  lower 
member.    Forming  punches  A  and  B  are  machined  from 
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tool  steel  of  cylindrical  form,  leaving  round  heels  which 

fit  into  flat-bottomed  holes  on  the  shoe  and  are  held 

in  place  by  screws  and  dowels.  The  stripper  plate  C  is 
made  of  hardened  tool  steel  with  the  holes  a  free  sliding 

fit  over  the  punches.  As  can  clearly  be  seen  from  the 

cross-section  view  this  stripper  is  very  thick  for  the 

FIG.   1.      A  PRESSED  STEEL  WRENCH 

reason  that  it  serves  also  as  a  flattener  for  the  wrench 
blank  and  a  die  for  forming  the  bead  on  the  handle  of 
the  wrench.  Several  stiff  springs  of  rectangular-sec- 

tion wire  are  provided  under  the  stripper  plate.  One 
of  these  is  shown  at  D  which  also  shows  the  form  of  the 
special  shoulder  screw  which  limits  the  movement  of  the 
stripper  plate. 

The  upper  member  of  the  die  is  made  in  three  sec- 
tions E,  F  and  G,  all  of  tool  steel,  hardened  and  ground. 

They  are  held  in  place  by  fillister  head  screws-  and 
dowels.     The  dies  are  counterbored   from  the  back  to 

FIG.    2.      THE   BLANKING    DIES 

accommodate  shoulders  on  the  knock-outs  H  and  /,  the 
faces  of  the  latter  coming  flush  with  the  faces  of  the 
dies.  The  knock-outs  are  a  slip  fit  in  the  die  openings 
of  similar  shape  and  are  backed  by  extra  heavy  springs. 
The  bead-forming  punch  J  is  set  into  a  corresponding 
slot  through  the  center  of  the  die,  and  this  punch  has  a 
heel  which  is  backed  by  a  hardened  and  ground  tool- 
steel  plate  K. 

Only  two  guide  posts  are  provided  and  as  they  serve 
merely  to  keep  the  punch  and  die  in  alignment  during 
the  setting  up  and  clamping  of  the  tools  in  the  press 

they  are  made  of  small  diameter.  Two  hardened-steel 
nest  plates  L  are  set  one  at  each  side  of  the  open  end 
of  the  wrench  blank  and  held  by  flat-headed  screws  and 
dowels.  These  plates  are  of  a  thickness  slightly  less 
than  the  wrench  blank,  and  their  function  is  to  prevent 
the  open  end  of  the  wrench  blank  from  spreading  under 
the  forming  operation. 

In  operation,  this  forming  die  works  as  follows:  The 
blank  from  the  first-operation  dies  is  placed  on  the 
stripper  plate  of  the  forming  die,  the  bevelled  corners 
M  of  the  punches  entering  and  locating  the  holes  in  tlje 

FIG.    3.      THE   FORMING    DIES 

wrench  blank  correctly.  In  this  position  the  wrench 
blank  nearly  touches  the  stripper  plate.  When  the 
press  is  tripped,  the  upper  half  of  the  die  descends  and 
carries  the  wrench  blank  down  over  the  punches  A  and 
B,  together  with  the  stripper  plate,  till  the  latter  comes 
in  contact  with  the  upper  face  of  the  shoe. 

This  operation  completes  the  wrench  by  forming  the 
flange  around  each  of  the  wrench  openings,  the  bead 
being  formed  at  the  same  time  by  the  beading  punch 
J  forcing  the  metal  into  the  depression  iV  of  the  stripper 
plate.  The  press  is  set  so  that  at  its  lowest  point  it 
comes  down  hard  enough  to  iron  out  any  wrinkles  in 
the  formed  blank.  On  the  upstroke  of  the  press,  the 
finished  wrench  is  stripped  from  the  forming  punches 

by  the  stripper  plate,  the  knock-outs  stripping  it  from 
the  forming  dies. 

The  Forming  Tools 

The  forming  tools  are  built  first  and  a  trial  blank 
is  then  filed  out  by  hand.  A  record  of  this  blank  and 
of  all  subsequent  trial  blanks  must  be  kept,  so  when 
the  right  form  of  blank  has  been  obtained,  the  piercing 
and  blanking  die  can  be  laid  out  from  this  blank.  The 
easiest  way  of  keeping  this  record  is  to  file  out  two 
identical  blanks  at  each  try,  one  to  be  formed  up  and 
the  other  to  keep  for  reference  and  final  lay-out  blank. 
The  bevelled  comers  of  the  forming  punches  are  ground 
off  to  suit  the  developed  blank. 

A  Bliss  press  of  5-ton  capacity  was  used  for  the  first 
operation,  and  a  50-ton  double-crank,  back-geared  press 
for  the  second.  The  completed  wrenches  as  they  come 
from  the  forming  dies  need  only  a  polishing  operation 
to  remove  the  burs  and  are  then  ready  for  plating. 
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CALDWELL  BILL 
Reintroduced 

MOST  of  you  remember  the  Caldwell 

Bill,  H.  R.  15,625,  which  was  intro- 
duced  in  the  last  session  of  Congress  and 

which  proposed  to  loan  machine  tools  to 
educational  institutions.  This  bill,  like 

many  others,  met  its  fate  in  the  Sixty-fifth 

Congress  in  failing  to  come  up  for  consid- 
eration in  the  Senate  during  the  last  few 

days  of  congested  legislation. 

This  bill  was  reintroduced  on  May  26  by 
Mr.  Caldwell  under  the  number  H.  R.  3143. 
An  addition  has  been  made  to  its  terms 

insomuch  that  in  the  present  bill  it  is  pro- 

posed to  include  "scientific  instruments" 
as  well  as  machine  tools.  This  is  a  very 
commendable  addition  and  will  enable 

colleges  of  civil  and  electrical  engineering 

and  the  like  to  get  instruments  and  ap- 
paratus that  they  could  not  obtain  in  any 

other  way.  This  bill,  like  the  original  bill, 

proposes  to  loan  these  tools  and  this  scien- 
tific equipment  to  schools  at  the  discretion 

of  the  Secretary  of  War.  There  was  some 
comment  with  regard  to  this  arrangement 
in  the  original  bill,  that  it  would  be  more 
advisable  to  give  these  tools  to  the  schools 
or  to  sell  them  outright  at  a  nominal  price. 

It  would  seem  inopportune  at  the  present 

time  to  have  any  division  of  opinion  re- 
garding the  details  of  this  bill  when  such 

division  might  tend  to  defeat  its  passage. 
Whether  these  tools  are  given  away,  loaned 
or  sold  at  a  nominal  sum  will  make  little 

difference  in  carrying  out  the  spirit  of  the 

bill,  which  is  to  put  these  tools  where  they 

will  do  the  public  the  most  good.  Those 

who  oppose  the  loan  of  these  tools  on  the 

ground  that  they  will  have  an  insecure 
possession  of  them  need  have  little  fear 
that  the  title  to  them  will  be  transitory. 

The  sole  possibility  of  their  being  called 
back  (aside  from  flagrantly  improper  use) 

is  in  the  emergency  of  war.  If  we  have 

another  war,  trade  schools  and  technical 
schools  will  be  commandeered  anyway  and 

the  tools  along  with  them,  whether  the  title 

is  held  by  the  Government  or  by  the  school. 

But  anticipation  of  trouble  on  this  account 

is  rather  far-fetched. 

We  urge  everyone  who  is  interested  in 

the  promotion  of  technical  education,  and 
thereby  the  development  of  the  immense 
natural  resources  of  America,  to  get  back 

of  the  Caldwell  Bill,  H.  R.  3143.  Write 

your  Senators  and  Congressmen,  and  par- 
ticularly Chairman  Julius  Kahn  of  the 

House  Military  Affairs  Committee,  Wash- 
ington, D.  C,  that  you  are  in  favor  of 

this  bill. 

66th  Congress 
1st  Session 

H.  R.  3143 
In  the  House  of  Representatives,  May  26,  1919. 

Mr.  Caldwell  introduced  the  following  bill,  which  was  referred  to  the  Committee  on 
Military  Affairs  and  ordered  to  be  printed : 

A  BILL 
To  provide  for  further  educational  facilities  by  requiring 

the  War  Department  to  loan  certain  machine  tools 
and  scientific  instruments  not  in  use  for  Government 

purposes  to  trade  and  technical  schools  and  universi- 
ties,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  America  in  Congress  assem- 
bled, That  the  Secretary  of  War  shall  lend  to  trade  and 

technical  schools  and  universities  and  other  recognized 
educational    institutions   which    in    the    discretion    of   the 

Secretary  of  War  should  have  such  equipment  the  machine 
tools  and  scientific  instruments  suitable  for  their  use  which 

are  owned  by  the  United  States  of  America,  which  are 
under  the  control  of  the  War  Department,  and  which 

are  not  being  used  for  the  Government  purposes:  Pro- 
vided, hoi::ever.  That  each  institution  so  equipped  shall 

be  responsible  to  the  United  States  of  America,  under 
regulations  to  be  prescribed  by  the  Secretary  of  War, 
for  the  proper  care  and  safe  return  of  such  equipment 
when   demanded,   ordinary  wear   and   tear   excepted. 
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Dies  and  Plugs  for  Drawing  Brass  Tubing 
By  ROBERT  SCHAFER 

This  article  gives  the  details  of  manufacture  of 

dies  and  plugs  for  drawing  brass  tubing.  Dif- 
ferences in  the  methods  used  for  the  varimis 

sizes  are  discussed  and  the  limits  to  the  re- 
working of  worn  dies  are  defined.  Some  dangers 

in  the  hardening  -process  are  mentioned  and  the 
average  production  for  each  operation  is  given. 

THE  manufacture  of  dies  and  plugs  for  dr
awing 

brass  rod  and  tubing  requires  first  of  all  the 
right  steel  properly  treated.  It  must  be  able  to 

withstand  without  injury  the  internal  stresses  and 

strains  caused  by  a  large  number  of  shrinkings.  Steel 

containing  about  1,1  per  cent,  carbon  has  been  found 
most  suitable  for  this  work. 

The  hardening  process,  given  later,  will  close  in  the 

opening  of  a  die  from  0.005  in.  to  0.008  in.,  depending 

f-
 

will  hold  a  charge  of  200  two-and-a-half-inch  dies,  125 
four-inch  dies  or  100  si.x-inch  dies,  and  will  take  ap- 

proximately two  hours  to  bring  a  charge  up  to  heat. 
With  a  vertical-type  press,  giving  an  average  final 
pressure  of  425  tons,  two  men  will  forge  600  dies  in  10 
hours.  After  they  are  forged  in  this  press,  the  dies  are 
allowed  to  get  cold  before  being  treated  further. 
When  the  dies  have  become  cold  they  are  again 

placed  in  the  furnace  and  brought  up  to  a  temperature 
of  1400  deg.  F.  and  again  allowed  to  cool  in  air. 
This  operation  is  known  as  the  refining  process  and 
restores  the  grain  of  the  steel.  The  operation  is  quite 
necessary,  on  account. of  the  high  forging  heat. 

After  being  cooled  in  the  air  the  dies  are  again 
placed  in  the  furnace  and  brought  up  to  1400  de?.  F. 
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FIG.   1.      FORGED  SHAPE  OF  DIES 

on  the  size  of  the  hole.     This  is  what  is  known  to  the 
trade  as  shrinking. 

A  satisfactory  standard  for  sizes   is  as  follows: 

Out  si<]e  Dianit tor Finish  Size Disk  ;  ize 
of  Die of  Hole Before  Forging 

2im. 0  in.  to  \  in. 2|  in.  X    ?  in. 4in. \  to  2i|  in. 
4  in.  X  \\  in. 

6  in. 2J|in.  to  4i  in. 6  in.  X  2    in. 
12  in. 4|  in.  up  to  maximum 10  in.  X  3    in. 

The  24-in.  disks  are  cut  from  bar  stock  and  taken 
direct  to  a  forging  press ;  the  4-in.  ones  are  drilled  with 

a  '(-in.  hole  in  the  center  before  forging;  the  6-in.  size 
are  drilled  with  a  2-in.  hole  in  the  center  and  then 
forged;  and  the  12-in.  disks  are  forged  with  a  3-in. 
hole  under  a  steam  hammer.  The  drilling  of  the  4-in. 
and  6-in.  blanks  is  done  on  a  heavy-duty  drill,  one  man 
drilling  120  of  the  4-in.  size  or  50  of  the  6-in.  size  in 
10  hours.  After  drilling  the  disks  are  taken  to  a 
forging  press  and  forged  to  the  shape  shown  in  Fig.  1. 

Preparatory  to  forging,  the  blank  disks  are  heated 
to  1600  deg.  F.  in  an  undeiiired  muffle  using  oil  as  fuel. 
A  muffle  having  an  area  of  24  x  36   in.,   or  6  sq.ft., 
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and  allowed  to  cool  in  the  furnace.  This  is  called  the 
annealing  operation.  Annealing  requires  about  15  hours 
and  about  50  per  cent,  more  dies  can  be  charged  into 
the  furnace  than  was  recommended  for  the  forging 
operation.  The  furnace  is  usually  started  at  4  p.m.  and 
is  brought  up  to  heat  by  7  p.m.  The  dies  will  be 
cool  enough  to  be  removed  by  6 :  30  a.m.  the  following morning. 

The  pyrometers  used  in  determining  the  furnace 
temperatures  must  be  of  proved  value  as  accuracy  is 
essential  and  must  be  checked  daily  against  a  standard 
instrument. 

The  dies  in  the  annealed  state  are  now  taken  to 
the  soft  department  where  they  are  machined  to  the 

required  sizes  after  which  they  are  ready  to  be  hard- 
ened and  ground  or  scraped  and  lapped  as  the  case 

may  be.  In  the  case  of  the  2J-in.  and  4-in.  dies  the 
hole  sizes  up  to  1'  in.  are  scraped  to  size  and  lapped 
to  finish  after  hardening. 

The  operations  on  dies  up  to  the  li-in.  hole  size 
are  as  follows:  First,  drill  to  within  0.01  in.  to 
0.015  in.  of  the  size;  second,  rough-ream  the  mouth; 
third,  finish-ream  the  bearing;  fourth,  finish-ream  the 
mouth. 

These  operations  are  done  on  a  turret  lathe  and  the 
average  output  is  50  dies  in  10  hours. 

The  finish  at  this  stage  should  be  the  best  possible. 
If   it    is   well   done   the   scraping   operation    is   almost 
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eliminated.  The  dies  are  now  taken  to  the  scraping 
heads,  scraped  smooth  and  polished  to  a  high  finish. 
Gages  are  used  for  sizing  this  operation.  They  are 
provided  with  two  diameters,  one  to  go  and  one  not 
to  go.  The  tolerance  is  0.002  in.  Scraping  heads  are 
just  plain  heads  having  two  bearings  holding  the 
spindle.  A  clutch  for  holding  the  dies  is  attached  to 
one  end.  Each  head  has  two  speeds,  a  scraping  speed 
of  150  r.p.m.  and  a  lapping  speed  of  1000  r.p.m.     An 
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FIG.    3.      VANK   AND    F1TTING.S    YOV.    QUENCHING 

average   workman   will    lap   or   scrape   about    100   dies 
per  10-hour  day. 

Dies  having  a  hole  from  lA  in.  upward  are  ground 
to  size,  and  the  following  operations  are  performed 
in  the  soft  state: 

First — Drill  to  within  iV  in.  of  the  size.  An  average 
workman  will  drill  120  dies  in  10  hours. 

Second — Finish-bore  to  contour  an  dhole  size  in  a 
vertical  chucking  machine. 

Third — Rough-ream  to  shape. 
Fourth — Finish-ream  to  shape  and  within  0.005  in. 

of  finished  hole  diameter. 
The  latter  operation  must  be  carefully  done  as  a 

good  fini.sh  here  will  greatly  reduce  the  grinding  time. 
An  average  workman  will  finish  90  four-inch  dies  or 
60  six-inch  dies  in  10  hours.  The  6-in.  size  is  done 
in  the  same  manner,  except  that  a  turret  lathe  has  been 
found  more  satisfactory  than  a  vertical  chucking  ma- 
chine. 

Following  these  operations  the  dies  are  taken  to  a 
drilling  machine  and  the  back  of  the  hole  is  chamfered. 
One  man  will  do  the  work  on  500  dies  in  10  hours. 
The  dies  are  now  ready  to  be  hardened  and  are  machined 
as  shown  in  Fig.  2. 

The  dies  now  go  to  the  hardening  room  where  they 
are  heated  to  a  temperature  of  1375  deg.  F.  in  a  lead 
pot.  After  this  they  are  quenched  on  a  spout  of  water 
which  is  so  arranged  that  only  the  hole  is  hardened. 
When  the  die  has  become  nearly  black  all  over  it  is 
thrown  into  the  quenching  tank  and  left  until  cold. 
Dies  treated  in  this  manner,  if  of  the  proper  steel, 

will  indicate  on  the  scleroscope  from  90  to  100  on  tht> 
wearing  surface,  and  if  fractured  will  show  a  carbon 

penetration  of  from  \  to  .,"'.,  in.  on  the  inner  surface. 
The  outside  of  the  die  remains  soft  and  acts  as  a  retain- 

ing ring  for  the  inside. 
The  hardening  strains  are  now  relieved  by  drawing 

the  dies  in  an  oil  or  electric  furnace  at  300  deg.  F. 
for  two  hours.  This  operation  relieves  the  hardening 
strains  but  does  not  affect  the  hardness. 

The  dies  are  now  ready  to  be  ground  lo  finished  size. 
Fig.  3  shows  the  general  arrangement  of  the  tank  and 
fittings   for  the  quenching  operation   which    is   called 

shrinking,  for  while  it  hardens  the  die  it  also  shrinks 
it  so  that  the  size  of  the  hole  will  decrease  about  0.005 
in.  to  0.008  in.  in  size. 

The  above  operations  apply  only  to  dies  that  are  new. 
Used  dies  that  have  worn  badly  are  treated  to  the 
shrinking  operation  only,  after  which  they  are  ground 
out  again  to  the  original  size.  In  treating  old  dies 
great  care  must  be  used  to  see  that  no  brass  sticks  to 
the  die  before  the  hardening  operation  is  begun  as 
wherever  brass  adheres  to  the  die  a  soft  spot  will  appear 
and  the  die  will  commence  to  scratch  immediately  upon 
drawing  tubes  through  it. 

Used  dies  should  not  be  shrunk  and  reground  more 
than  four  times  because  by  that  time  the  outside  of 
the  die  will  have  decreased  to  such  an  extent  that  it 
is  below  standard  and  will  no  longer  fit  the  bench  head. 
At  this  stage  the  dies  must  be  reforged,  an  operation 
which  increases  the  outside  diameter  to  standard  but 
reduces  the  thickness.  Dies,  after  being  reforged,  are 
treated  the  same  as  new  dies.  They  can  be  reforged 
until  the  minimum  thickness  is  reached  at  which  time 
they  are  rebored  until  the  wall  is  too  thin  to  hold, 
when  they  are  junked. 

Grinding  or  lapping  is  the  next  operation  in  order. 
This  work  is  done  on  a  grinding  machine  having  a 
magnetic  chuck,  a  work  speed  of  100  ft.  per  minute 
and  a  spindle  speed  of  10,000  r.p.m.  This  machine 
should  be  equipped  with  grinding  wheels  whose  outside 
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FIG.    4.      DIMENSIONS    OF    .=!OI.II)    PLUG.S 

diameters  are  4  in.,  3  in.,  2'  in.,  2  in.,  li  in.,  \h  in. 
and  i  in.  thick,  of  grade  M  to  0  and  No.  50  grain 
with  a  i-in.  hole.  These  wheels  have  a  life  of  about 
8  dies.  Such  a  machine,  with  one  good  operator,  will 
turn  out  60  four-inch  outside  diameter  dies  in  10  hours; 
35.  five-inch  dies  in  10  hours,  or  8  twelve-inch  dies  in  10 
hours.  The  amount  to  be  ground  out  of  the  dies  will 
vary  from  0.008  in.  to  0.015  in.,  due  to  the  variations 
in  the  shrinking.  Rough-finishing  will  demand  the 
most  grinding.  Dies  under  11-in.  hole  diameter  are 
lapped  to  size  on  the  lapping  heads  previously  described. 

After  the  dies  are  lapped  or  ground  they  are  cleaned 
in  hot  caustic  soda  and  rinsed  in  hot  water.  From  here 
they  are  taken  to  the  inspection  room  where  they  are 
inspected  for  size,  finish,  shape  and  hardness. 

The  length  of  bearing  on  a  tube  die  is  a  very  im- 
portant feature.     The  following  table  gives  the  limits 
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of  length  as  determined  by  many  tests  and  experiments 
on  different  sizes: 

Hole  Diameter  Minimum  Length  Maximum  Length 

0  in.  to  5  in.                                                 A  'n.  I  !»■ 
!  in.  to  li  in.  Jin.  }  in- 
II  in.  to  2i  in.  A 'n.  ft. in 
2|  in.  to  3  in.  i  >n  f'"- 

When  the  bearing  becomes  shorter  than  this  the  tubes 

are  very  apt  to  crack  in  annealing.  If  it  is  longer  than 
the  maximum,  the  extra  wearing  surface  will  cause  a 

greater  pull  and  tube  points  will  pull  off  or  the  tubes 

will  pull  apart.  A  high  finish  to  the  die  hole  is  essential, 
as  it  causes  the  least  resistance  to  drawing.  Hardness 

should  not  be  less  than  90,  as  shown  by  a  scleroscope, 
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FIG.    6.      DIMENSIONS    OF  TAPPED   PLUGS 

and  a  die  should  draw  at  least  3000  ft.,  of  tube  each 
time  It  is  ground. 

The  weight  of  die  blanks  is  as  follows: 
Si» 

2iin' 4  in. 
6  in. 

12  in. 

Weight 
I . "  lb. 

>.<'h. 
16.01b. 
78.0  1b. 

The  minimum  thickness  of  a  4-in.  blank  is  ?  in.  and 
of  a  6-in.,  \\  in.  In  no  case  should  they  be  used, 
after  they  have  been  bored  with  th"  largest  diameter 
hole,  if  of  less  thickness  than  specified. 

Plugs  are  made  of  the  same  grade  oi  si;eel  specified 
for  dies  and  up  to  1  in.  diameter  are  made  solid. 
Sizes  1  in.  and  upward  are  made  with  a  tapped  hole 
in  them  by  which  they  are  screwed  onto  a  rod  that 
holds  the  plug  in  position.  Up  to  1  in.  diameter,  plugs 
are  made  on  an  automatic  screw  machine  which  has 
an  output  of  from  700  to  1000  in  10  hours,  depending 
on  the  size.  The  operations  are  as  follows :  First,  stop 
to  length ;  second,  center  and  turn  shank ;  third,  cut  off. 

After  they  leave  the  automatic  they  are  taken  to  an 
electric  welding  machine  where  a  machine-steel  shank 
is  welded  on.  The  sizes  of  the  complete  plugs  are 
shown  in  Fig.  4. 

Lapped  plugs  are  made  from  1  in.  upward  in  size 
and  up  to  2i  in.  outside  diameter  are  turned  out  on  an 
automatic  screw  machine  (with  the  exception  of  tap- 

ping) having  an  average  output  of  250  plugs  in  10  hours. 
The  operations  are  as  follows:  First,  spot  drill  and 
counterbore;  second,  drill  and  turn  within  0.020  in.  of 
the  finished  size;  third,  partly  cut  off,  make  radius, 
chamfer;  fourth,  cut  off.  Following  these  operations 
the  plugs  are  tapped  in  a  tapping  head  which  has  an 
output  of  600  plugs  per  10  hours  with  one  operator. 
Fig.  5  shows  the  various  sizes  and  dimensions. 

Plugs  21  in.  and  upward  are  cut  off  to  length  from 
bars  on  a  hacksaw,  averaging  250  plugs  in  a  10-hour 
day.  They  are  then  taken  to  a  turret  lathe  and  drilled, 
counterbored  and  tapped,  one  man  averaging  150  in  10 
hours,  solid  plugs  21  in.  and  upward  are  finish-turned  in 
a  plain  engine  lathe  to  within  0.020  in.  of  the  finished 
diameter.  One  man  will  finish  from  50  to  300  in  10 
hours,  depending  on  the  size. 

All  plugs  are  now  in  their  finished  state  as  far  as  the 
soft  stage  is  concerned  and  are  now  ready  to  be  heat 
treated.  The  solid  plugs  are  heated  to  1450  deg. 
F.  in  a  lead  pot,  quenched  in  water  at  80  deg.  and 
then  drawn  to  400  deg.  for  one  hour.  The  tapped  plugs 
from  1  in.  to  li  in.  diameter  are  heated  in  an  oil-fired 

muffle  to  1450  deg.  F.,  quenched  in  water  for  10  seconds' and  finish  quenched  in  oil,  then  drawn  to  400  deg.  F.  for 
one  hour.  From  12  in.  up  to  2 J  in.  they  are  heated  to 
1450  deg.  F.  in  a  muffle,  quenched  in  water  at  80  deg.  F. 
for  15  seconds  and  then  finish  quenched  in  oil,  after 
which  they  are  drawn  to  400  deg.  F.  for  one  hour.  Plugs 
2i  in.  and  upward  are  heated  to  1475  deg.  F.,  quenched 
in  water  at  80  deg.  F.  for  30  seconds,  finish  quenched 
in  oil  and  then  drawn  to  400  deg.  F.  for  one  hour 
and  a  half.  Lead  pots  are  not  used  on  screw  plugs  on 
account  of  the  lead  depositing  in  the  threads.  Tapped 

plugs,  if  finish  quenched  in  water,  will  invariably  de- 
velop water  cracks  from  the  sharp  point  at  the  bottom 

of  the  thread.  It  is  therefore  essential  to  finish 

quench  them  in  oil. 
After  the  plugs  are  hardened  they  are  ground  to 

size  on  a  plain  grinding  machine.  The  operator  will 
grind  from  75  to  400  plugs  in  10  hours,  according  to 
the  size.  The  wheel  speed  should  be  2400  r.p.m.,  the 
work  speed,  100  ft.  per  minute,  and  the  wheel  used 
should  be  10  in.  outside  diameter,  \  in.  thick  and  be 
made  of  No.  60  grain  corundum  of  L  to  0  grade.  The 
life  of  such  a  wheel  is  about  1500  plugs. 

Used  plugs,  after  being  worn,  are  returned  to  the 
toolroom,  annealed  by  being  heated  to  1450  deg.  F. 
and  turned  down  to  the  next  size  smaller,  and  then  re- 
hardened  and  ground.  The  following  premium  rates 
and  operations  were  used  by  the  writer : 

Die 
Grinding 

Xuml)er  per  Man 

Hole  Size 

per 

10  Hours 

li  in.  to  2  in. 
40 

2    in.  to  3  in. 
30 

3    in.  tn  4  in. 

25 

4    in.  to  5  in. 

IS 

5    in.  to  6  in. 
S 

Scraping  and  Lapping 

Number   per  Tea 
Size  Man  Houra 

M  in.  100 
\  in.  to  I  in.  •  80 
I  in.  to  I  i  in.  60 

Plug  Grinding 

Number  per  Ten 
Size Man  Hours 

0    to| 

i  to  1 

200 
175 

1    to  2 ISO 

2    to  3 
100 

3    to  4 

50 Plug 

Tu 

rning 

Number   per   Ten Man  Hours Size 

0    to    i  in. 
350 

\  in.  to  1 

in 250 

I    in.  to  U 
in 

250 IJ  in.  to  2 

in 

200 
2    in.  to  3 in 80 

3    in.  to  4 
in 50 

Tapping  Plugs  up  to  \  In.  35  per  man  hour 

The  treatment  given  here  was  developed  for  Pompton 

steel,  temper  No.  33,  made  by  the  Ludlum  Steel  Com- 
pany, Watervliet,  N.  Y.,  and  containing  1.1  per  cent, 

carbon. 
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The  Influence  of  Size  on  Heat-Treating 
By  E.  J.  JANITZKY* 

THE  influence  of  size  on  the  physical  properties 
obtained  in  heat-treating  steel  has  been  a  topic  of 
much  discussion  among  metallurgists.  Elaborate 

tests  have  been  conducted  by  various  investigators  who 
have  attacked  the  problem  rather  from  a  standpoint  of 
experimentation  and  results  obtained  than  from  a  the- 

oretical conception  based  upon  the  simple  mathematical 
factors  involved. 

With  an  increase  in  the  mass  of  steel  there  is  a  cor- 
responding decrease  in  both  the  minimum  surface  hard- 

ness and  depth  hardness  when  quenched  from  the  same 
temperature  under  identical  conditions  of  the  quench- 

ing medium.  In  other  words,  the  physical  properties 
obtained  are  a  function  of  the  surface  of  the  metal 

quenched  for  a  given  mass  of  steel.     Keeping  this  pri- 

TABLE  I— SPHERE 

Diameter  of 
Sphere 

X 
8  in   
6  in   
4  in   
3  in   
2  in   
X  Y  =  2'. 185 

Surface    per    Pound 
of  Steel 

Y 
2.648Bq.in. 
3,  531  sq.in. 
5  294sq.in. 
7,062  sq.in. 
10,61    sq.in. 

mary  assumption  in  mind  it  is  possible  to  predict  what 
physical  properties  may  be  developed  in  heat-treating 
by  calculating  the  surface  per  unit  mass  for  different 
shapes  and  sizes.  I*  may  be  pointed  out  that  the  figures 
and  chart  that  follow  are  not  results  of  actual  tests, 

but  are  derived  by  calculation.'  They  indicate  the  math- 
ematical relation,  based  on  the  fact  that  the  physical 

properties  of  steel  are  determined  not  alone  by  the  rate 
which  heat  is  lost  per  unit  of  surface,  but  by  the  rate 
which  heat  is  lost  per  unit  of  weight  in  relation  to  the 
surface  exposed  for  that  unit.  The  unit  of  weight  has 
for  the  different-shaped  bodies  and  their  sizes  a  certain 
surface  which  determines  the  physical  properties. 

For  example,  the  surface  corresponding  to  1  lb.  of 
steel  has  been  computed  for  spheres,  rounds  and  flats. 

TABLE  II— ROUND 

Diameter  of 
Round 

X 

Surface    per    Pound 
of  Steel Y 

1 ,765  sq.in. 
2.  354  sq.in. 
2  829  sq.in. 
3,  531  sq.in. 
4  708  sq.in. 
7.062  sq.in. 

14. 125  sq.in. 

8  in   
6  in   
5  in   
4  in   
3  in   
2  in   
1  in   
0  5  in        28.25    sq.in. 
0,  25  in        56.  5      sq.in. 
X  Y  =   14    124. 

For  the  sphere  with  a  unit  weight  of  1  lb.  the  portion 
is  a  cone  with  the  apex  at  the  center  of  the  sphere  and 

the  base  the  curved  surface  of  the  sphere  (surface  ex- 
posed to  quenching).  For  rounds,  a  unit  weight  of 

1  lb.  may  be  taken  as  a  disk  or  cylinder;  the  base  and 
top  surfaces  naturally  do  not  enter  into  calculation. 
For  a  flat,  a  prismatic  or  cylindrical  volume  may  be 
taken  to  represent  the  unit  weight.  The  surfaces  that 
are  considered   in  this  instance  are  the  top  and  base 

of  the  section,  as  these  surfaces  are  the  ones  exposed 
to  cooling. 

The  results  of  the  calculations  are  as  shown  in  tables 

I,  II  and  III. 
Having  once  determined  the  physical  qualities  of  a 

certain  specimen  and  found  its  position  on  the  curve 
we  have  the  means  to  predict  the  decrease  of  physical 
qualities  on  larger  specimens  which  receive  the  same 
heat-treatment. 
When  the  surfaces  of  the  unit  weight  as  outlined  in 

the  foregoing  tables  are  plotted  as  ordinates  and  the 
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corresponding  diameters  as  abscissas  the  resulting 
curve  is  a  hyperbola  and  follows  the  law  XY  =  C. 
In  making  these  calculations  the  radii  or  one-half  of 
the  thickness  need  only  to  be  taken  into  consideration 
as  the  heat  is  conducted  from  the  center  of  the  body  to 
the  surface,  following  the  shortest  path. 

The  equations  for  the  different  shapes  are  as  follows : 
For  flats   XY  =     7.062 
For  rounds   XY  =  14.124 

For  spheres   XY  =  21.185 
It  will  be  noted  that  the  constants  increase  in  a  ratio 

of  1,  2  and  3,  and  the  three  bodies  in  question  will 

TABLE  III— FLAT 

Thickness  of 
Flat 
X 
8  in. 

6  in. 
5  in. 

4  in. 3  in. 

2  in. 
I  in. 
0.5  in 

ane  per 

of  Steel 
Y 

0  8828  sq.in. 
1  177  -jq.in. 1,412  sq.in. 
1.765  sq.in. 
2.345  sq.in. 
3.531  sq.in. 7.062    sq.in 

14   124    sq.in. 

•Metallurgical    Engineer,    Illinois    Steel    Co..    in    the   Journal   of 
American  Steel  Treaters'  Society. 

0.  25  In        28  248    sq.in. 
X  Y  =  7.062. 

increase  in  hardness  on  being  quenched  in  the  same 
ratio,  it  being  understood  that  the  diameter  of  the 
sphere  and  round  and  thickness  of  the  flat  are  equal. 

Relative  to  shape  it  is  interesting  to  note  that  rounds, 

squares,  octagons  and  other  three-axial  bodies,  with  two 
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of  their  axes  equal,  have  the  same  surface  for  the  unit 
weight.    For  example: 

Size  Len^h  Surface 
2in.  sq          1 2  in.  96     sq.in. 
2  in.  round   12  in.         75.4  sq.in. 

Weight      Surface  for  1  Lb. 
13.6    lb.  7  06  sq.in. 
19.68  lb.  7  06  sq.in. 

Although  this  discussion  is  at  present  based  upon 
mathematical  analysis  it  is  hoped  that  it  will  open  up  a 
new  field  of  investigation  in  which  but  little  work  has 
been  done,  and  may  assist  in  settling  the  as  yet  unsolved 
question  of  the  effect  of  size  and  shape  in  the  heat- 
treatment  of  steel. 

Turning  Versus  Grinding 
By  ,t.  H.  Hollinger 

In  his  letter  entitled,  "Turning  Versus  Grinding"  on 
page  648  of  American  Machinist,  E.  H.  Fish  leaves  one 
at  a  loss  to  know  exactly  what  his  sentiments  are.  He 

says,  "Why  rot  stick  to  the  lathe?  There  are  some  jobs 
on  which  accuracy  cannot  well  be  attained  except  by 
grinding,  but  the  greater  number  of  lathe  jobs  can  be 

finished  on  a  lathe  within  the  limits  prescribed."  He 
then  turns  around  and  gives  very  good  reasons  why 
the  grinding  machine  has  taken  a  permanent  place  in 
the  machine  shop. 

The  reason  for  the  success  of  this  machine  in  the 
shop  is  its  ability  to  produce  work,  smooth,  round  and 
true  to  a  greater  degree  than  is  possible  in  the  lathe 
and  with  a  production  from  60  to  100  per  cent,  higher. 

Put  the  same  refinements  the  grinding  machine  has 
on  the  lathe  and  set  the  automatic  feed  to  take  off  the 
final  0.008  in.  as  he  recommends  and  see  what  happens; 

the  surface  will  be  rough,  full  of  holes,  out-of-round, 
torn  up  and  probably  somewhere  near  size.  The  lathe 
today  is  a  roughing  machine  and  always  will  be. 

Mr.  Fish  states  that  the  grinding  machine  has  some 
well-known  limitations.  Now  it  would  have  been  more 
interesting  if  he  had  stated  just  what  these  limitations 
are.  It  is  not  expected  to  grind  a  thread  or  do  anything 
ridiculous.  The  grinding  machine  today  is  successfully 
grinding  the  general  run  of  work  in  the  machine  shop, 
also  a  varied  line  of  formed  work,  external  work  and 
internal,  and  the  grinding  machine  operator  is  rated 
higher  than  the  lathe  man  for  no  other  reason  than 
that  the  lathe  is  a  roughing  tool  and  the  grinding  ma- 

chine an  error-correcting  one. 
The  cylindrical  grinding  machine  has  helped  to  re- 

duce the  price  of  automobiles  and  other  machines. 
Crankshafts  are  being  ground  upon  it  direct  from  the 
forging  without  assistance  from  the  lathe.  The  same 
is  true  with  cams.  Every  part  of  an  automobile  that  is 
possible  to  grind  is  finished  in  this  way  and  for  no 
other  reason  than  lowering  the  cost  of  production. 

Grinding  wheels  ordinarily  used  are  grades  L  and  M, 
the  average  operator  preferring  a  wheel  on  the  hard 
side.  I  agree  with  Mr.  Fish  that  soft  wheels  are  more 
economical  than  hard  ones,  but  they  should  not  be  so 
soft  as  to  wear  down  too  rapidly.  A  soft  wheel  requires 
le.ss  power  to  drive  it,  less  expense  in  diamonds  for  dress- 

ing, and  the  wheel  being  more  porous  and  free  cutting 
tends  to  give  a  higher  rate  of  production. 

The  man  who  understands  how  to  arrange  wheel  and 
work  speeds  to  suit  the  grade  of  the  wheel  to  the 
material  being  ground,  is  not  usually  a  machine  opera- 

tor, consequently  the  cause  of  faulty  grinding  remains 
many  times  a  mystery.  It  requires  a  specialist,  one 
who  has  studied  the  conditions  attendant  upon  the  oper- 

ation of  grinding,  to  secure  the  best  results. 

One  common  fault  with  operators  is  dressing  the 
wheel  too  smooth  with  the  diamond.  This  error  may  be 
pointed  out  and  demonstrated  to  them,  but  they  drift 
back  to  the  old  way. 

Work  is  sometimes  run  at  an  abnormally  high  speed; 
yet  results  are  good.  This  is  particularly  so  when  a 
piece  of  work  is  finished  in  one  operation.  It  is  neces- 

sary then  to  run  the  work  a  little  above  normal  speed 
to  produce  the  finish  required,  but  to  get  a  good  clean 
finish  it  is  better  to  make  two  operations;  the  work 
.speed  can  then  be  slower. 

It  is  unnecessary  to  rotate  the  work  fast  to  secure 
a  high  production.  Many  people  have  the  idea  that 
the  work  must  run  fast  or  the  production  will  be  low. 
If  the  right  wheel  is  used  and  the  work  speeded  to 
suit  it  the  machine  will  be  working  under  ideal  condi- 

tions and  best  results  as  well  as  greatest  production 
obtained.  A  few  minutes  after  a  wheel  is  put  into 
service  a  good  operator  will  be  able  to  determine 
whether  it  is  too  hard,  too  soft  or  ju.st  right  for  the 
work  in  hand. 

Grinding  a  Large  Die  Without 

Equipment 
By  James  H.  Follen 

Reading  Chordal's  letters  about  the  way  the  men  of 
the  old-time  shops  had  to  use  their  heads  to  do  some 
of  the  jobs  that  came  along  reminded  me  of  a  grinding 
job  we  had  to  get  out  in  a  small  shop  of  which  I  had 
charge  about  15  years  ago. 

This  shop  made  high-pressure  tanks  for  the  then 
popular  gasoline-lighting  systems  and  we  decided  to 
make  a  set  of  combination  dies  for  the  bottom  and 
top  of  the  tank  and  stamp  them  in  one  operation,  using 
the  same  tool  for  both  except  changing  the  center 
block  and  knock-out  on  account  of  the  difference  in 
shape.  These  dies  were  a  simple  lathe  job,  and  as 

we  had  no  grinding  equipment  at  all  except  an  emery- 
wheel  stand,  we  had  hoped  to  avoid  the  grinding  as  a 
few  burrs  on  the  blanks  would  not  matter.  We  found, 

however,  that  the  blanking  ring  had  gone  out-of-round 
about  .f.T  in.  in  tempering  and  it  would  have  to  be 
ground  inside.  The  die  was  about  24  in.  outside  diam- 

eter and  we  had  to  have  the  lathe  work  done  by  outside 
parties  as  the  largest  lathe  we  had  in  the  shop  was 
18-in.  swing. 

After  a  lot  of  thought  we  hit  on  the  idea  of  grinding 

it  in  the  drilling  machine  which  was  an  ordinary  up- 
right with  a  round  table  having  the  usual  round  shank 

set  into  a  bearing  on  the  knee.  We  turned  up  a  taper 
arbor  to  fit  the  hole  in  the  spindle,  threaded  it  for  a 
nut,  made  a  couple  of  collars,  and  mounted  an  ordinary 
8  X  1-in.  grinding  wheel  on  it.  We  then  put  a  larger 
pulley  on  the  shaft  to  run  the  wheel  about  the  proper 

speed. The  die  ring  was  clamped  to  the  table,  using  the  same 
threaded  holes  that  held  it  into  the  shoe,  and  after 
setting  the  knee  and  clamping  it  firmly,  the  table  was 
revolved  by  hand  by  the  machinist  and  a  boy,  the  wheel 
being  fed  up  and  down  by  hand  also.  The  entire  job 
was  finished  in  one  afternoon  and  made  a  very  clean, 
accurate  blank,  from  which  we  made  many  thousand 

stampings  satisfactorily. 
Of  course  this  seems  crude  nowadays  when  ever>'  shop 

has  several  tool-post  grinding  wheels,  but  it  sure  pulled 
us  out  of  a  hole  that  time. 
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Newton  Radius-Link  Grinding  Machine 
The  illustrations  show  the  radius-link  grindinir 

machine  manufactured  by  the  Newton  Machine  Tool 
Works,  Inc.,  23rd  and  Vine  Sts.,  Philadelphia,  Penn., 
and  intended  for  railroad-shop  use.  A  number  of 
changes  have  recently  been  made  in  this  machine,  chief 
among  which  is  that  the  vertical  spindle  revolves  in  an 
eccentric  sleeve  which  allows  for  a  i-in.  movement  front 
and  back.  This  eliminates  the  necessity  of  moving  the 
heavy  table  and  allows  for  finishing  a  link  without 
changing  the  position  of  the  table.  Thus,  after  the 
machine  is  set  up 
with  a  fixed  ra- 

dius center,  the 
adjustment  made 
possible  b^^  the 
front  and  back 
movement  of  the 

spindle  in  the  ec- 
centric sleeve  eli- 
minates the  neces- 

sity of  changing 
the  position  of 
this  center  when  a 

deeper  cut  is  de- 
sired. 
The  machine 

has  a  capacity  for 
grinding  radius 
links  with  24-  to 
100-in.  radii,  and 
with  thicknesses 

up  to  5  in. ;  the 
present  design  al- 

so being  arranged 
to  permit  the 
grinding  of 
straight  links,  or 
crosshead  guides 
for  which  the 
table  is  arranged 
with  a  maximum 
strai^jht  travel  of 
40    in. 

The  spindle  of  the  machine  is  equipped  with  roller- 
thrust  bearings  at  the  top  and  bottom,  and  revolves  in 
an  eccentric  sleeve,  which  allows  for  a  i-in.  movement 
each  way  front  and  back.  This  is  controlled  by  a  worm 
and  one-half  wormwheel,  which  is  so  arranged  as  to 
give  the  full  J-in.  adjustment  front  and  back.  This 
permits  finishing  a  link  without  changing  the  position 
of  the  table.  The  spindle  is  driven  by  a  belt  connecting 
pulleys  A  and  B,  and  the  drive  is  further  carried 
through  the  drum  E  and  the  pulley  F  on  the  main 
driving  shaft. 

The  spindle  saddle  C,  in  which  the  spindle  is  mounted, 
has  a  vertical  os- 

cillating motion  of 
about  §  in.,  which 
insures  parallel 
wear  on  the  wheel. 
This  oscillating 
motion  is  for  use 

on  the  new  de- 
sign links  which 

have  sufficient 

clearance  to  per- 
mit the  use  of 

grinding  wheels 
2J  to  3  in.  in 
diameter,  and  of 
slightly  greater 
lengths  than  the 
face  of  the  link. 

The  saddle  C  is 
mounted  in  turn 
in  the  saddle  D, 

which  has  power 
feed  vertically  in 
both  directions, 
and  is  utilized  on 

the  older  -  style 
links  which  have 

only  a  limited 
amount  of  clear- 

ance, about  an 
inch  or  so.  This 

limits  the  diame- 
ter of  wheel  that 

Fic.   1.     Tin-:  Ni;\vTox  hadius-link  grindixg   machixk 
Capacity  of  grinding,  radii  from  24  to  100  in.  with  thiclvnesses  of  the  worli  up  to 

5  in.;  can  also  be  used  for  straight  linlcs  with  a  inaximum  travel  of  40  in.;  adjust- 
ment  of  .-jpindle,  front  and  bacli,   i  in.  ;  vertical   oscillating   motion   of   spindle.    3    in. 
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can  be  used  and,  consequently,  the  diameter  of  the  man- 
drel on  which  the  wheel  is  supported.  The  reason 

for  the  feed  is  that  the  small-diameter  mandrels  com- 

pel the  use  of  narrow-faced  wheels  as  the  mandrels 
would  not  be  strong  enough  to  rigidly  support  wheels 
to  cover  the  full  face  of  the  link,  as  is  desired  wherever 

practical. 
On  the  bottom  of  the  drum  shaft  E  a  clutched  worm 

and  wormwheel  are  located  to  control  the  oscillating 

motion  of  the  saddle  C,  while  the  motion  for  the  revers- 
ing feed  is  taken  through  the  gear  box  G  and  the  cone 

H.     There   is   a   scale   mounted   on   top   of   the    radius 

FIG.    2. A   CLOSE-UP   VIEW    OF   THE    SPINDL.E   AND 
ECCENTRIC   .SLEEVE   CONTROL 

bar  which  gives  direct  readings  for  radii  from  the 
center  of  the  table. 

The  saddle  /  has  reversing  cross-traverse  on  the  base, 
and  the  table  J  has  a  pivoted  fit  to  the  slide  K  which 
moves  back  and  forth  with  the  radius  control.  The 
pins  L  are  to  insure  the  central  location  of  the  table 
while  setting  the  links.  The  handwheel  M  controls  the 
screw  which  adjusts  the  table  J  for  depth  of  cut  and 
from  side  to  side  of  the  links. 

The  table  has  automatic  reversing  motion,  and  the 
design  is  such  that  the  rate  of  travel  to  the  table  may 
be  varied  in  relation  to  the  spindle  rotations.  The 
power  vertical  feed  for  the  saddle  D  is  variable  in  rate 
and  at  most  would  probably  not  exceed  J  in.  of  vertical 
movement  in  the  complete  stroke.  Dogs  are  provided 
for  reversing  the  motor  after  the  narrow-faced  wheel 
has  traversed  from  the  top  of  the  link  to  the  bottom, 
or  vice  versa. 

Western  Universal  Radial  Drilling 
Machine 

The  illustration  shows  one  of  a  new  line  of  full 
universal  radial  drilling  machines  that  have  just  been 
placed  on  the  market  by  the  Western  Machine  Tool 
Works,  Holland,  Mich.  It  is  stated  that  these  machines 
are  powerful  and  rigid  and  that  the  low-hung  drive  on 
the  lower  end  of  the  spindle  is  superior  to  the  type 
of  drive  customarily  used. 

The  bed  of  the  machine  has  a  large  working  sur- 
face with  T-slots  and  is  internally  ribbed  to  relieve  any 

tendency  to  spring,  these  ribs  being  of  I-section.  The 
bottom  of  the  bed  is  planed  and  the  bolt  holes  in  the 

corners  are  drilled.  A  channel  is  cast  around  the  outer 
edge  for  collecting  the  drilling  compound,  which  drains 
into  a  reservoir  cast  in  the  rear  end  of  the  base. 

The  column  is  of  box  section  and  turns  on  an  inner 
column  that  is  bolted  to  the  base.  The  outer  column 
bears  on  the  inner  column  at  three  points,  top,  middle 
and  bottom;  the  clamping  being  done  about  midway 
of  the  height  of  the  middle  column.  The  bearing  at 
the  top  is  of  the  roller  type  with  3-in.  rollers,  while 
that  at  the  bottom  is  an  annular-ball  type  with  l-in. 
balls. 

The  gear  box  is  located  at  the  top  of  the  column 
and  gives  eight  changes  of  speed  through  a  sliding 
cone  and  tumbler  gear.  Only  nine  gears  are  used  in 
all,  and  none  are  in  mesh  except  those  transmitting 
the  power.  The  gears  and  bearings  on  the  inside  of 
this  box  are  submerged   in  oil  to  insure  proper  lubri- 

WESTERN  UNIVERSAL  RADIAL  DRILLING  MACHINE 

Made  In  three  sizes,  4,  5  and  6  ft.  Specifications  for  5-ft. 
machine :  Maximum  distance  from  face  of  column  to  center  of 
spindle,  61  in.  :  minimum  distance  from  face  of  column  to  center 
of  spindle.  26  in. :  maximum  distance  from  end  of  spindle  to  bed, 
66  in. :  minimum  distance  from  end  of  spindle  to  bed,  0  in. :  size 
of  working  sinface  of  b.\se,  64  x  44  in.  :  number  of  drill  speeds, 
sixteen,  16  to  230  r.p.m.  ;  ratio  from  pulley  to  spindle,  1  to  20  : 
spoed  of  driving  pulley,  300  r.p.m.  ;  size  of  driving  pulley,  16  x 
4  in.;  number  of  drill  speeds,  four,  0.006  to  0.018  in.  per  spindle 
revolution:  diameter  of  driving  part  of  spindle,  Z\\  in.;  Morse 
taper  in  spindle.  No.  .5  ;  traverse  of  spindle,  20  in.  ;  net  weight. 
11,000  lb.  :  box  table.  20  x  20  in.  ;  horsepower  of  motor  recom- 

mended, 7i :  speed  of  constant-speed  motor  recommended,  1200 
r.p.m.  ;   variable-speed   motor  recommended,    400   to   1200   r.p.m. 

cation.  Bearing  bushings  are  bronze  and  all  the  shafts 
aro  steel  ground  to  size.  The  changes  are  made  through 
hand  levers  at  the  front  of  the  column,  a  hollow 

cylinder  with  guide  slots  and  plunger  holes  in  its  sur- 
face serving  to  locate  the  eight  different  positions  of 

the  tumbler-gear  yoke.  Sixteen  speeds  are  possible, 
eight  through  the  gear  box,  and  eight  through  the  back 
gears,  and  these  are  arranged  in  geometrical  progres- 

sion to  cover  a  wide  range  of  work. 
The  saddle  is  held  on  the  column  with  adjustable 

gibs,  the  bearing  being  long,  to  overcome  the  tendency 
of  the  arm  to  lift  under  the  pressure  of  a  heavy  cut 
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Clamps  are  furnished  to  secure  the  saddle  at  any  de- 
sired position  on  the  column.  The  elevating  mechanism 

is  located  in  the  saddle  and  is  controlled  by  a  lever  at 
the  front.  Motion  for  raising  and  lowering  the  arm 
is  transmitted  through  a  pair  of  adjustable  friction 
clutches.  The  arm  is  of  C-section,  ribbed  on  the  in- 

side. The  inner  end  of  the  arm  is  graduated  in  de- 
grees and  may  be  swivelled  through  a  complete  circle, 

the  movement  being  accomplished  by  a  worm  and  worm 
gear,  the  worm-gear  teeth  being  cut  integral  on  the 
largest  diameter.  The  inner  end  is  recessed  into  the 

saddle,  four  T-bolts  being  provided  for  securing  it 
against  movement.  A  dowel  serves  to  locate  it  in  its 
zero  position. 

A  tapping  attachment  is  regularly  furnished,  power 
being  obtained  through  a  pair  of  bevel  friction  gears  on 
the  vertical  drive  shaft  in  the  saddle.  Internal  expand- 
ing-ring  frictions  with  adjustments  for  wear  control 
the  forward  and  backward  motion,  these  being  mounted 
on  the  highest  speed  shaft,  in  order  to  work  a  maximum 
efficiency.  The  head  has  been  made  so  that  the  center  of 
the  spindle  is  nearly  in  line  with  the  center  of  the  col- 

umn, and  all  main  bearings  are  provided  with  bronze 
bushings.  It  may  be  swiveled  45  deg.  each  side  of  the 
perpendicular  by  means  of  a  segment  gear  and  pinion, 
or  through  a  full  circle  when  operating  by  hand  beyond 
45  deg.  Means  are  provided  for  locking  it  in  place,  and 
a  dowel  locates  it  at  the  zero  or  vertical  position.  The 
swiveling  of  the  head  is  entirely  independent  of  the 
saddle-moving  mechanism.  The  head  cannot  sag  while 
being  adjusted  as  it  is  recessed  into  the  saddle.  The 
head  saddle  is  provided  with  taper  gibs  for  adjustment, 
and  is  moved  along  the  arm  by  means  of  a  handwheel, 
binder  clamps  being  provided. 

The  low-hung  drive  for  the  spindle  is  one  of  the  dis- 
tinctive features,  the  spindle  being  driven  by  a  pair 

of  reduction  gears  at  its  lower  end  close  to  the  drill 
or  cutter  being  used.  The  large  bevel  gear  is  slideably 

connected"  to  the  spindle  at  its  largest  diameter  by 
means  of  two  keys.  The  drive  gearing  is  of  steel, 
the  back  gears  being  located  at  the  inner  end  of  the 
arm,  and  operated  by  a  lever  within  reach  of  the 
operator. 

Four  changes  of  feed  are  provided,  these  being 
obtained  through  eight  steel  gears.  The  present  drive 
makes  it  possible  to  use  ball-thrust  races  containing 
large  balls  under  the  feed  quill,  which  is  a  valuable 
feature  when  heavy  cuts  are  being  carried.  A  fric- 

tion feed  release  is  used  which  allows  the  worm  to 
remain  constantly  in  mesh.  The  feed  is  provided  with 
an  automatic  depth  gage,  the  feed  also  being  tripped, 
when  the  spindle  reaches  its  limit  of  travel  in  either 
direction.    Hand  feed  is  also  provided. 

The  spindle  is  counterweighted,  this  mechanism  op- 
erating through  the  rack  pinion,  which  serves  to  bal- 

ance the  spindle  regardless  of  its  angle  of  inclination. 
The  drive  is  from  either  the  lineshaft  or  a  motor  as 

desired,  the  motors  being  either  of  the  constant-  or 
variable-speed  type.  When  a  motor  is  used  it  is  placed 
on  a  suitable  plate  bolted  to  the  rear  of  the  column, 
or  if  desired  it  can  be  mounted  on  top  of  the  column  and 
geared  directly  to  the  vertical  drive  shaft  of  the  drilling 
machine. 

Box  and  universal  tables  can  also  be  furnished  if  de- 
sired. The  box  tables  are  planed  to  size  and  shape  and 

have  T-slots  on  both  the  top  and  sides  for  securing 
work  or  fixture. 

Hawes  End-Surface  Grinding  Machine 
A  grinding  machine  for  finishing  the  end  surfaces 

of  various  parts  is  a  recent  product  of  C.  L.  Hawes, 
12  Adams  St.,  Ashtabula,  Ohio.  The  machine  will  grind 
the  end  surfaces  of  parts  from  3  to  12  in.  in  length, 
stops  being  supplied  to  set  to  any  desired  length.  The 
two  grinding  wheels  are  driven  by  direct-connected  elec- 

tric motors.     The  emery  wheels  are  the  cup  type,   18- 

HAWES    END-SURFACE   GRINDING   MACHI.ME 
Oaparity    work   from   3    to   12   In.    in   length:   wheel.'!   used,   cup 

type  with   6-  n.    face.   18    in.    in   diameter   with   3-in.    face   on  cup side  of  wheel ;    electric   motor.s,    5    hp..    1000    r.p.m.,   60-cycle.  a.c.  : 
leng^th  of  machine,  9  ft.  :  weight,  2750  lb.  ■>       •       .    • 

in.  in  diameter,  with  6-in.  face,  and  a  3-in.  face  on 
the  cup  side  of  the  wheel.  The  bearings  are  of  the 
Timken  roller  type.  In  operation  the  wheels  are  moved 
apart  by  a  foot  pedal,  the  work  being  placed  in  a  jig 
between  the  wheels.  When  the  operator  releases  the 
pedal,  the  wheels  close  automatically,  the  jig  in  the 
center  being  moved  mechanically  across  the  face  of  the 
wheels  so  that  they  will  wear  true  and  the  ends  of 
the  work  will  be  ground  square.  The  machine  is  so 
arranged  that  either  wheel  can  be  adjusted  independ- 

ently of  the  other  to  any  desired  distance  from  the 
center,  this  adjustment  being  made  by  means  of  the 
handwheels  shown  at  the  front  of  the  machine.  The 
couplings  connecting  the  grinding  spindles  with  the 
motors  are  of  the  flexible  type. 

Hart  Roller  Bearings 
The  Hart  Roller  Bearing  Co.,  512  Main  St.,  East 

Orange,  N.  J.,  is  now  marketing  a  line  of  roller  bear- 
ings that  are  said  to  have  a  number  of  features  that 

make  them  desirable.  The  rollers  instead  of  being  made 
as  long  as  the  bearings,  are  made  short  and  are  mounted 
on  alignment  shafts  supported  at  their  ends  by  the 
retainer  rings,  the  rollers  revolving  freely  on  these 
alignment  shafts.  The  rollers  are  made  short  and  of 
different  lengths  and  are  staggered  as  can  be  noted  in 
the  illustration.  The  advantages  claimed  for  this  con- 

struction are  that  the  bearing  angle  or  the   included 

H.\RT  ROLLER  BEARING  WITH  .STAGGERED  ROLLERS 
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angle  between  radial  lines  drawn  from  the  axis  of 

the  bearing  throuTh  the  centers  of  the  adjacent  rollers 

is  considerably  reduced,  that  the  staggered  arrange- 
ment provides  more  space  for  the  circulation  of  oil  or 

grease,  that  frictional  resistance  between  the  cage  and 
the  rollers  is  reduced  and  that  when  one  end  of  the 

bearing  is  loaded  heavier  than  the  other  the  staggered 

arrangement  gives  a  greater  load  capacity  than  other 

arrangements.  The  rollers  are  made  of  a  special  analy- 
sis chrome-vanadium  steel,  heat-treated  and  ground 

to  size. 

Industrial  Oil  Wipers  for  Bearings 
The  Industrial  Products  Co.,  1024  Penobscot  Build- 

ing, Detroit,  Mich.,  has  placed  on  the  market  an  oil 

wiper  for  bearings.  It  consists  of  a  tempered-steel 
spring  with  a  triangular-shaped  piece  of  babbitt  metal 

INDUSTRIAL  BKARKNG  WIPERS 

mounted  on  one  end.  This  piece  of  babbit  metal  is 

shaped  to  the  shaft,  and  is  said  to  wipe  it  clean,  re- 
turning the  oil  to  the  reservoir  of  the  bearing.  The 

spring  is  fastened  to  a  convenient  point  in  the  groove 
at  the  end  of  the  bearing  or  to  the  housing,  there  being 
a  wiper  at  each  end  of  the  bearing.  The  wipers  may  be 
applied  to  plain,  roller  or  ball  bearings.  It  is  said  that 
they  will  hug  the  shaft  under  all  conditions,  and  that 
they  will  last  as  long  as  the  bearing  itself.  The  shaft 
may  be  run  in  either  direction,  as  desired. 

Hjorth  Submerged  Drilling  Attachment 
The  Hjorth  Lathe  and  Tool  Co.,  27  School  St.,  Boston, 

Mass.,  is  now  marketing  the  submerged  drilling  at- 
tachment shown  in  the  illustration.  The  upper  tank  is 

attached  to  the  drill  table  socket,  and  two  centering 
holders,  the  lower  of  which  is  attached  to  the  lower  drill 
table,  and  the  other  to  the  bottom  of  the  tank,  allow 
it  to  be  raised,  lowered  and  kept  in  alignment.  The 
drill  is  held  in  the  holder  which  is  fastened  to  the  bot- 

tom of  the  tank,  the  point  being  covered  by  the  cutting 
compound.  The  drill  is  self-centering  in  the  socket  holder. 
The  tank  is  provided  with  an  outlet,  so  that  the  lubri- 

cant can  be  quickly  drained  to  the  lower  tank,  for  re- 
moving or  changing  drills.     The  drill  holder  accommo- 

HJORTH    SUBilKRGED    DRILLING    ATT.\CHMENT 

dates  drills  from  i  to  Ij  in.  in  diameter.  The  work  is 
held  in  a  chuck  attached  to  the  drilling  spindle,  the  drill 
remaining  stationary.  The  advantages  claimed  are  that 
the  work  is  prevented  from  heating;  that  the  drill  is 
constantly  lubricated,  and  hence  of  longer  life  and  that 
the  chips  and  shavings  are  kept  from  sticking. 

American  Pneumatic  Chucks 
The  illustrtions  show  two  special  pneumatic  chucks 

that  have  recently  been  manufactured  by  the  American 
Pneumatic  Chuck  Co.  and  sold  by  the  Neidow  &  Payson 

Co.,  9  South  Clinton  St.,  Chicago,  111.  The  12-jaw 
chuck  shovsTi  in  Fig.  1  will  take  work  28  to  36  in.  in 
diameter,  the  jaws  having  a  movement  of  something 
over  4  in.  each.  The  chuck  is  only  3J  in.  wide  on  the 
outside  diameter,  and  the  large  number  of  jaws  are 
used  in  order  to  prevent  springing  the  work  out  of 
round.  In  Fig.  1  the  chuck  is  shown  with  the  face- 

plate both  on  and  off,  the  latter  view  giving  some 
idea  of  the  construction.  The  sliding  jaws  are  moved 

from  the  air  piston  through  a  rack-and-pinion  mech- 
anism.    The  chuck   is   operated   by   a    12-in.    standard 

FIG.   1.     THE   :2-JAW   PNEl'MATIC  CHTCK 
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Fit;. A  3-JAW  PNEUMATIC  CHUCK 

double-acting  cylinder  and  can  also  be  made  for  external 
gripping  by  using  false  jaws.  It  is  believed  that  this 
is  the  largest  air-operated   chuck  ever  built. 

Fig.  2  shows  a  3-jaw  chuck  that  is  built  with  some- 
what similar  construction.  This  chuck  has  a  range 

from  17  to  24  in.  and  is  operated  by  a  standard  10-in. 
double-acting  cylinder. 

Criticism  of  Modern  Shop  Systems 
By  H.  M.  FiTz 

I  am  much  interested  in  the  article  by  J.  B.  Gray  on 
page  777  entitled,  "A  Mechanic's  Criticism  of  Modern 
Shop  Systems."  If  everybody  agreed  with  every  one else,  please  tell  me  how  mistakes  and  errors  would  be 
corrected.  The  instance  he  cites,  of  the  confusion 
caused  at  first  by  substituting  symbols  for  the  names  of 
tools,  is  not  unusual — in  fact,  it  is  to  be  expected  that 
there  will  be  difficulty  in  the  first  change  over.  The  main 
reason  for  this  is  that,  heretofore,  and  it  is  still  the 
custom  in  many  shops,  the  mechanic  has  had  to  depend 
almost  entirely  upon  himself  for  the  selection  of  the 
proper  tools  for  whatever  job  he  is  engaged  upon.  The 
idea  of  substituting  symbols  for  names  is  to  standardize 
and  simplify  the  handling  of  tools,  by  figuring  out  the 
proper  tools  for  a  certain  operation  or  job,  making  it  a 
definite  instead  of  a  makeshift  proposition.  This  prob- 

ably would  not  assist  the  all-round  mechanic  as  much 
as  the  machine  operator  or  machine  specialist,  but  would 
be  especially  helpful  if  he  happens  to  be  changed  from 
one  job  or  machine  to  another. 

The  instruction  card  would  tell  him  immediately  what 
tools  to  use  on  the  job,  and  just  as  long  as  these  draw- 

ings, tools,  jigs,  etc.,  are  delivered  to  him,  and  every- 
thing else  required  to  do  the  work,  what  difference  does 

it  make  to  him  whether  symbols  or  foreign  language 
are  used  to  designate  the  tools?  In  addition  to  this, 
many  of  the  shop  men  operating  machines  today  may 
know  the  proper  tool  to  use,  but  do  not  know  the  correct 
nama  for  it;  many  do  not  even  know  the  proper  tool  to 
use,  and,  again,  some  tools  are  called  by  dilferent  names 
in  different  shops.     This  is  all  confusing  to  tool-crib 

tender.^  and  shop  messengers,  resulting  in  loss  of  time 
and  often  in  the  selection  of  the  wrong  tool.  To  illus- 

trate this,  let  me  cite  two  instances  that  have  come  to 
my  attention :  In  one  plant,  where  they  were  setting  up 
small  steam  cylinders  for  mine-sweepers  on  a  planing 
machine  to  have  front  and  back  planed,  a  new  man  was 
put  on  the  job  with  no  instructions  except  job  and  draw- 

ing number,  nor  did  he  have  the  assistance  of  shop- 
messenger  service.  He  had  to  find  his  own  drawings 
and  select  the  proper  supplies  at  the  machine,  around  the 
shop  and  in  the  toolroom.  The  clamps  he  found  were 
either  too  long  or  too  short ;  some  of  the  bolt  heads  had 
to  be  ground  to  get  them  into  the  slots,  while  on  others 
the  threads  were  stripped;  the  nut  supply  was  too  low 
altogether,  and  the  washers  were  of  a  dozen  different 
sizes;  even  the  .shims  and  drivers  were  not  right.  With 
this  collection  of  the  best  to  be  found,  he  set  up  the  job, 
and  after  getting  the  things  in  order  and  grinding  up 
two  roughing  tools  he  was  ready  to  begin  work,  having 
used  up  3  hr.  20  min.  in  getting  started. 

Another  Man  on  the  Same  Job 

On  the  other  hand,  another  man  on  the  same  job,  who 
was  previously  supplied  with  an  instruction  card  and 
given  shop-messenger  service,  was  put  to  work.  Draw- 

ings, clamps  of  the  correct  sizes  and  number,  bolts,  nuts, 
washers,  etc.,  were  delivered  to  him  in  good  condition, 
and  he  was  supplied  with  cutting  tools  of  correct  shape 
and  proper  grinding.  It  took  this  man  but  56  min.  to 
make  the  set-up  required,  as  against  the  3  hr.  20  min. 
for  the  man  without  proper  instructions. 

This  same  thing  would  be  true  if  one  were  going  to 
dig  a  trench.  If  tools  and  equipment  were  ordered 
according  to  symbol,  one  need  not  know  whether  a  pick 
or  a  shovel,  or  even  a  ditch-digging  machine  is  to  be 
supplied.  But  one  thing  is  certain— the  best  and  most 
efficient  equipment  for  that  particular  job  will  be 
provided. 

In  some  plants  the  symbolizing  of  tools  and  other 
scientific  methods  may  not  be  to  the  best  advantage. 
When  Mr.  Emerson  installed  the  bonus  system  on  the 
Santa  Fe,  he  did  not  make  the  mistake  of  changing  the 
names  of  tools  (if  they  can  be  considered  as  such) .  The 
fact  that  one  is  raised  on  goat's  milk  does  not  necessarily mean  that  he  is  going  to  stick  to  that  drink  all  his  life. 
This  same  thing  applies  to  systems.  They  may  not  al- 

ways fit  the  conditions  and  a  little  change  here  and 
there  may  be  necessary  for  successful  working. 
We  have  in  mind  one  plant  that  was  operating  four 

different  systems;  namely,  bonus,  premium,  piece  work 
and  day  work.  This  sounds  confusing,  but  on  investi- 

gation it  would  be  seen  that  each  had  its  own  advan- 
tages, peculiar  to  the  conditions  and  nature  of  the  work 

in  that  particular  division.  It  also  showed  that  whoever 
installed  the  systems  was  not  the  staunch  advocate  of 

any  particular  cut-and-dried  system.  We  do  not  say 
that  the  conditions  could  not  have  been  changed  to  suit 
any  one  of  the  systems,  but  the  advantage  would  prob- 

ably not  have  been  the  same.  The  principles  of  effi- 
ciency enter  into  each  of  these  systems,  but  are  applied 

in  different  ways,  in  order  to  attain  quality  and  quantity 
and,  secure  the  most  accurate  record  at  the  best  cost. 

Criticisms  are  good,  and  always  have  a  beneficial  and 
educational  effect  on  some  one,  and  sometimes  the  critic 

will  see  the  other  point  'of  view  after  it  is  explained  to 
him.  If,  on  the  other  hand,  his  contention  is  correct, 
then  the  other  fellow  should  profit  by  the  criticism. 
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Sparks   from  the 
Greater  Shipping  Service 

to  Latin-America 
Chairman  Hurley  of  the  United  States 

Shipping    Board    Announces    Plans 
at  the  Second  Pan-American 

Commercial  Conference 

Edward  N.  Hurley,  Chairman  of  the 
United  States  Shipping  Board,  brought 
forth  the  applause  of  the  second  Pan- 
American  Commercial  Conference 
when  he  announced  the  plans  of  the 
Board  for  extending  shipping  service 
between  the  United  States  and  Latin- 
America.  The  great  interest  shown  in 

Mr.  Hurley's  speech  was  evidenced  by 
the  large  number  of  questions  which 
were  asked  him  by  representatives  of 
the  different  countries  and  by  business 
men  from  different  parts  of  the  United 
States  as  to  these  plans. 

"Not  a  Single  Country  to  Be 

Neglected" 

The  speaker  asserted  that  "not  a 
single  country  was  going  to  be  neg- 

lected" in  the  greatly  enlarged  ship- 
ping facilities  to  be  provided.  He  said 

that  every  principal  port  in  the  United 
States,  on  the  Altantic,  the  Pacific,  and 
the  Gulf,  would  be  taken  care  of  and 
they  would  receive  their  proper  alloca- 

tion of  the  shipping. 
As  to  competition  he  declared  that 

the  United  States  intended  to  compete 
in  the  markets  of  the  world  fairly  and 
squarely  with  other  countries  and  that 
he  had  no  fear  as  to  the  results;  but 
he  announced  that  the  vessels  flying  the 
American  flag  would  carry  only  a  cer- 

tain percentage,  not  more  than  50  per 
cent.,  of  the  products,  and  that  this 
would  give  all  the  Latin-American 
countries  full  opportunity  to  make  use 
of  their  own  ships. 

Planning  a  Special  Sailing 

Mr.  Hurley  announced  that  the  Board 
was  planning  for  a  special  initial  sail- 

ing from  New  York  about  Nov.  1,  of 
the  Kronprincessin  Cecelie,  a  former 
German  vessel,  now  the  Mt.  Vernon, 
and  that  they  hoped  to  make  this  a 
record  trip  to  at  least  three  of  the 
South  American  ports,  including  Buenos 
Aires  and  Rio  de  Janeiro  and  that  he 
hoped  the  members  of  the  governing 
board  of  the  Pan-American  Union,  as 
well  as  officials  of  this  Government  and 
a  large  delegation  of  American  busi- 

ness men  would  avail  themselves  of  the 
opportunity  to  take  this  trip. 

Martin  Behrman,  mayor  of  New  Or- 
leans, one  of  the  speakers  at  the  morn- 

ing session;  declared  that  "New  Orleans 
i.5  talking  big  figures  and  doing  big 

things,"  and  he  spoke  of  the  developing 
friendly  relations  among  all  the  nations 
01  the  Western  Hemisphere. 

Augustus  Post,  secretary  of  the  Aero 
Club  of  America,  speaking  of  aviation 
as  an  aid  to  Pan-American  commerce 

declared  that  "within  ten  years  aircraft 
will  be  the  most  powerful  single  fac- 

tor in  developing  the  Latin-American 
republics  economically,  socially  and 

commercially." 

Summer  Course  in  Industrial 
Management 

The  fourth  summer  session  in  fac- 
tory organization,  cost  accounting,  em- 

ployment and  scientific  management 
will  be  held  at  the  Pennsylvania  State 
College,  Aug.  11  to  23,  1919. 

The  morning  lectures  and  discussions 
will  be  conducted  by  Maj.  Hugo  Diemer, 
formerly  professor  of  industrial  engi- 

neering at  the  Pennsylvania  State  Col- 
lege, but  at  present  superintendent  of 

personnel  at  the  Winchester  Repeating 

Arms  Co.  Major  Diemer's  practical 
experience  includes  that  of  superin- 

tendent of  the  National  Motor  Vehicle 

Co.,  Indianapolis;  organization  mana- 
ger for  the  Goodman  Manufacturing 

Co.,  Chicago,  111,  and  consulting  indus- 
trial engineer  for  many  manufacturing 

corporations,  including  the  Cincinnati 
Milling  Machine  Co.,  Fairbanks-Morse 
Manufacturing  Co.,  International  Har- 

vesting Machine  Co.,  and  as  Major  of 
Ordnance  in  charge  of  important  muni- 

tions work  at  the  U.  S.  Cartridge  Co., 
Lowell,  Mass.,  and  the  Bethlehem  Steel 
Company. 

The  afternoon  practice  work  will 
be  in  charge  of  Lieut.  J.  O.  Keller,  who 
has  done  time-study  work  at  the  Alu- 

minum Castings  Co.,  and  shop  lay-out 
work  with  the  Austin  Co.,  and  served 
as  Lieutenant  of  Ordnance.  Lieutenant 

Keller  is  Major  Diemer's  first  assistant 
in  industrial  engineering  branches  at 
the  Pennsylvania  State  College. 

Italy's  Needs  in  Machine  Tools 
for  Expanding  Industries 

The  provision  of  machine  tools  for 
expanding  industries  after  the  war 
\-i  exercising  the  minds  of  prominent 
Italians.  One-tenth  of  these  imports 
before  the  war  was  supplied  by  Eng- 

land, three-tenths  by  America,  and  six- 
tenths  by  Germany.  The  last-named 
country  will,  however,  cease  to  count 

among  Italy's  suppliers,  and  her  re- 
quirements will  have  to  be  met  else- 

where. To  this  end,  says  Engineering, 
a  company  was  recently  formed  at 
Milan  which,  pending  the  time  when 
Italy  is  able  to  provide  for  her  own 
wants,  will  control  the  business  of  ma- 

chine-tool imports,  among  which  agri- 
cultural motors  and  machinery  take  a 

leading  place. 

Home  Institutions  Selected  for 
Training  Disabled  Men 

Generally  speaking,  the  Federal 
Board  for  Vocational  Education  is 
training  men  in  four  lines  of  work; 
namely,  agriculture,  industry,  com- 

merce and  the  professions.  The  belief 
of  the  Board,  which  it  endeavors  to 
live  up  to,  is  that  disabled  men  should 
go  back  to  their  own  states  for  their 
training,  if  possible.  The  Board  is  us- 

ing private  commercial  colleges  for 
the  commercial  education  of  disabled 
men,  because  they  are  accustomed  to 
dealing  with  individual  students,  with 
differing  degrees  of  education,  who 
enter  the  course  at  irregular  intervals. 
Land  grant  colleges  are  being  used  for 
agricultural  training,  and  whenever 
practical  for  engineering  courses  as 
well.  Industrial  trade  schools  and 
shops  and  plants  of  all  kinds  in  many 
places  are  being  used  for  the  industrial 
work.  The  idea  of  the  Board  is  to  keep 
the  men  contented  during  their  period 
of  training,  and,  as  a  rule  this  is  best 
accomplished  by  placing  the  men  near 
their  ovm  people,  and  among  familiar 
surroundings. 

*     *     * 

A  Co-partnership  Formed  in 
Binghamton,  N.  Y. 

A  new  co-partnership  has  beem 
formed  in  Binghamton,  N.  Y.,  to  act 

as  manufacturers'  representatives  and 
engineers,  under  the  name  of  the  Uni- 

versal Equipment  Co.,  with  offices  in 
the  Security  Mutual  Building. 

The  firm  is  composed  of  T.  M.  Hut- 
chins,  former  Binghamton  publicity 
agent  for  the  U.  S.  Treasury  Depart- 

ment; H.  L.  Ellis,  a  salesman,  and 
Alvin   R.  Gilmore,  a  local  engineer. 

This  new  concern  will  carry  on  a 
general  business  in  iron  and  steel  spe- 

cialties and  builders'  supplies,  lighting, 
power,  waterworks,  sewerage-disposal 
and  grading  equipment. 

New  Incorporations  for  April 
New  Incorporations  during  April  had 

total  authorized  capital  of  516  million 
dollars  compared  with  371  million  dol- 

lars for  similar  organizations  in  March 
and  256  million  dollars  for  the  new 
incorporations  of  April,  1918.  This  is  a 
new  high  record  for  total  capital  of  new 
incorporations  during  any  one  month 
since  1900  and  probably  indicates  only 
a  beginning  of  the  growth  and  de- 

velopment which  Is  to  take  place  dur- 
ing the  next  year  or  two.  With  the 

bulk  of  Government  financing  out  of 
the  way  capital  will  be  offered  more 
freely  for  industrial  development  and 
the  financing  of  public-service  and 
transportation  companies. 
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Convention  of  the  National  Gas 
Engine  Association 

The  twelfth  annual  meeting:  of  the 
National  Gas  Engine  Association  was 
held  at  the  Hotel  Sherman,  Chicago, 

111.,  on  June  2  and  3,  1919.  The  pre- 
siding officers  for  the  convention  were: 

President,  O.  H.  Fischer,  Oakland, 

Calif.;  treasurer,  O.  M.  Knoblock,  Chi- 
cago, 111.,  and  secretary,  H.  R.  Brate, 

Lakemont,  N.  Y. 
The  sessions  of  the  meeting  were 

largely  devoted  to  discussions  of  trade 
and  sales  problems.  Few  papers  were 

presented  which  had  been  prepared  in 
advance  of  the  meeting. 

The  annual  election  of  officers  on  the 

last  day  of  the  meeting  resulted  in  the 

following  selections:  President,  L.  M. 

Ward,  Cushman  Motor  Co.,  Lincoln, 

Neb.;  first  vice  president,  Theodore  C. 

Menges,  Associated  Manufacturers  Co.; 

Waterloo,  Iowa;  second  vice  president, 

Henry  Kennedy,  Lalley  Electric  Light- 
ing Corp.,  Detroit,  Mich.;  treasurer,  O. 

M.  Knoblock,  Chicago,  111.;  secretary, 
II  R.  Brate,  Lakemont,  N.  Y.  The  new 
members  of  the  executive  committee 

are;  Richard  De  Forest,  Alamo  Farm 

Lighting  Co.,  Chicago,  111.,  to  serve  one 

year;  F.  E.  McKee,  Manning,  Maxwell 
and  Moore,  Inc.,  New  York,  to  serve 

two  years,  and  Geo.  Cormack,  H.  C. 
Doman  Co.,  Oshkosh,  Wis.,  to  serve 
three  years. 

*     «     * 

A  Solution  to  the  Housing 
Problem 

In  order  to  provide  proper  housing 

for  the  employees  of  its  Buchanan, 

Michigan  plant,  the  Clark  Equipment 

Co.,  manufacturers  of  steel-disk  wheels 
and  "Celfor"  drills,  recently  purchased 
a  tract  of  land,  plotted  it  into  sub- 

divisions and  erected  45  houses  and 
bungalows. 

The  common  practice  of  the  em- 
ployees paying  for  their  homes  on  the 

rental  basis  has,  as  a  rule,  proved  un- 
satisfactory. In  the  Clark  plan  the 

purchasing  employee  pays  on  terms  to 
suit  his  purse,  on  an  amortization  plan, 
so  that  at  the  end  of  a  period  of  years 

the  property  is  free. 
To  head  off  speculators  and  keep 

profiteers  from  grabbing  the  unearned 
increment,  the  company,  in  fixing  the 

prices,  adds  100  per  cent,  to  the  actual 
cost  of  the  lot  and  5  per  cent,  on  the 
cost  of  the  house. 

After  five  years  of  payments  the 

purchaser  has  an  equity  sufficient  to 

guarantee  his  good  faith  in  carrying 
the  deal  through  to  the  end,  and  the  100 

per  cent,  on  the  lot  and  the  5  per  cent, 
on  the  house  are  remitted  and  applied 

on  the  account,  so  the  buyer  gets  his 
home  at  actual  cost  price. 

That  this  plan  appealed  to  the  em- 
ployees is  shovim  by  the  fact  that  larger 

and  better  houses  than  are  found  in 
the  usual  run  of  corporation  houses, 
were  desired. 

There  is  also  a  combined  stock  sale 

and  profit-sharing  plan  which  is  very 
popular  with  the  employees.  The  em- 

ployees are  allowed  to  subscribe  for 
stocks  in  "lots,"  which  consist  of  one 
share  each  of  preferred  and  common 
stock,  in  amounts  up  to  10  per  cent,  of 
their  salary.  With  each  lot  the  pur- 

chaser is  given  an  employee's  partici- 
pating certificate  which  entitles  the 

holder  to  a  minimum  dividend  of  six 

per  cent. 
In  addition  to  this  there  is  a  dis- 

tribution dependent  upon  profit.  The 
combined  dividends  to  participating  em- 

ployees have  gone  as  high  as  65  to  70 
per  cent,  on  their  investment. 

Money  in  Circulation 
Money  in  circulation  on  the  first  day 

of  May  totaled  5863  million  dollars 
compared  with  5847  million  dollars  a 
month  ago  and  5319  million  dollars  a 
year  ago.  The  population  of  the  United 
States  is  estimated  at  107,311  thousand 
compared  with  105,.581  thousand  a  year 
ago,  making  the  circulation  per  capita 
$54.64  compared  with  $54.56  a  month 
ago  and  $50.30  a  year  ago.  The  gen- 

eral stock  of  money  in  the  United 
States  is  estimated  at  7615  million  dol- 

lars compared  with  7587  million  dollars 
a  month  ago  and  6541  million  dollars 
a  year  ago. 

Power  Required  to  Make 
Ferroalloys 

The  power  required  to  make  a  num- 
ber of  ferroalloys  was  recently  tabu- 

lated in  La  Houille  blanche  by  Director 

Flusin  of  the  laboratory  of  electro- 
chemistry and  electrometallurgy  of  the 

University  of  Grenoble.  His  figures 

give  the  power,  generated  in  water- 
power  plants,  in  kilowatts  per  24  hr. 
required  per  ton  of  product  made,  and 
also  the  number  of  tons  of  principal 
raw  materials  per  ton  of  resultant 

product.  Some  of.  the  figures  are  as 
follows: 

Tone  of 
Kw.-day  Materials 

per  to  Ton Ton  of  Product 

FerrosUicons: 
10  to  12  per  cent.  Si             09  .55 
25  to  30  per  cent.  Si            172  1,9 
45  to  50  per  cent.  Si            333  2.9 
70  to  80  per  cent.  Si            714  4.3 
90  to  95  per  cent.  Si          1000  6.4 

Ferromaneancse: 
18  to  1 2  per  cent.  Mn    67  1.8 
70  to  75  per  cent.  Mn    167  3.15 
Ferrochrome:  i«^  -i  o 

10  per  cent.  Cr    Mf  2-9 1  per  cent.  Cr    „'",.,  W 

Ferrotungstens    400  to  286  2.7 

Trade  Currents  From 
Western  Cities 

Reports  from  Chicago  State  that  May 
was   the  Best  Month   for   the   Ma- 

chine-Tool    Trade — Cleveland 
Reports     Less     Shopping 

and  More  Buying 

Chicago  Letter 

Recent  optimistic  reports  in  regard 

to  the  condition  of  the  Chicago  ma- 
chine-tool trade  are  fully  justified  by 

iriquiry  into  the  actual  business  done  by 
various  dealers  during  the  month  just 
closed.  The  unanimous  expression  is 
that  May  was  the  best  month  since  the 

end  of  the  war,  both  in  sales  and  col- 
lections, and  one  large  dealer  states 

that  it  ranks  second  in  his  entire  his- 
tory in  point  of  sales  and  first  in  point 

of  collections. 
The  large  volume  of  business  done, 

approximating  25  per  cent,  over  that 
of  April,  is  in  sales  of  from  one  to  a 
few  prices  scattered  throughout  a  wide 
range.  The  outstanding  feature  is  that 

the  great  corporations  who  have  been 
making  inquiries  are  still  deferring 
their  buying,  but  the  smaller  concerns 

are  purchasing  freely.  Trade  in  ma- 
chine-tool attachments  and  small  tools 

has  been  very  lively.  There  seems  to 

bo  a  particular  demand  for  sheet-metal- 
working  machinery,  new  and  second 
hand,  many  dealers  reporting  inability 
to  fill  orders. 

Prices  are  less  a  matter  of  specula- 

tion than  a  few  weeks  ago.  The  im- 
pression is  gaining  ground  that  it  is  a 

wise  buyer  who  places  his  order  at  the 

prevailing  list,  as  the  tendency  to 

stiffen  up  prices  is  very  noticeable  all 

along  the  line.  It  has  been  strength- 
ened by  the  announcement  by  one  of 

the  large  machinery  and  small-tools 
manufacturers  that  their  guarantee  to 

buyers  against  a  decline  is  withdrawn. 
Their  explanation  is  that  they  made  a 

guarantee  against  decline,  upon  the 

signing  of  the  armistice,  to  protect 
both  dealers  and  buyers  during  the 

period  of  transition  from  war  to  peace; 
that  in  their  opinion  business  in  the 
machine-tool  industry  is  now  on  a  firm 

peace  basis,  and  that  such  protection 
is  no  longer  necessary. 

Inquiries  continue  to  be  received  by 
dealers  in  such  volume  as  to  insure  a 

continuance  of  excellent  business 

throughout  the  coming  month. 

Cleveland  Letter 

Less  shopping  and  more  real  buying 
is  the  keynote  to  the  opening  of  June 

in  the  machinery  and  machine-tool  field 
in  the  Cleveland  and  northern  Ohio  dis- 

trict. Anticipation  for  improvement  in 
the  whole  equipment  situation  is  being 
realized  because  of  the  contrast  in  the 



1162 AMERICAN     MACHINIST Vol.  50,  No.  24 

early  business  of  this  month  with  that 
of  May  at  this  time.  The  outstanding 
feature  for  the  month,  in  the  opinion 
of  leading  dealers,  will  be  the  inability 
of  producers  to  make  prompt  deliveries. 
In  many  plants,  it  is  explained,  produc- 

tion has  been  cut,  which,  under  these 
conditions,  brings  the  present  demand 
to  above  normal,  although  it  would  be 
sub-normal  with  a  100  per  cent,  pro- 

duction. To  a  certain  extent  this  will 
mean  a  shortage  of  equipment,  and 
distributors  consequently  are  urging 
their  clients  to  place  their  orders  now 
if  they  expect  anything  like  reasonable 
deliveries. 

Large  Tentative  Orders  Coming  from 
Commission  Houses 

Another  development  of  the  last 

week,  expected  to  bear  good  fruit  dur- 
ing the  balance  of  the  month,  is  the 

larger  number  of  tentative  orders  com- 
ing into  the  machinery  field  in  this  dis- 

trict from  commission  houses  in  the 
East  representing  foreign  firms.  It  is 
believed  here  this  is  the  beginning  of 
the  long-anticipated  demand  from  Eur- 

opean consumers  and  tends  to  offset  the 
predictions  that  foreign  countries 
would  not  enter  American  markets  for 
their  equipment  needs. 

Principal  domestic  business  now  be- 
ing placed  is  for  automatic  screw  ma- 

chines, which  are  being  taken  largely 
by  automobile,  piano  and  talking-ma- 

chine interests  in  other  parts  of  the 
country.  Shaping  machines,  drilling 
machines  and  gear-cutting  machines 
make  up  the  balance  of  the  bulk  of 
business  and  the  remaining  orders  are 
scattered  over  a  miscellaneous  assort- 

ment of  equipment.  In  all  quarters 
most  of  the  inquiries  now  being  re- 

ceived are  for  equipment  that  each  firm 
can  handle,  leaving  fewer  items  un- 

filled than  for  several  months  past. 

Business  Failures  in  April 
Business  failures  during  April  num- 

bered 503,  the  smallest  number  of  fail- 
ures ever  reported  in  any  month,  which 

compares  with  558  failures  in  March 
and  867  failures  in  April  of  last  year. 
Liabilities  of  the  concerns  failing  in 
April  were  11  million  dollars  compared 
with  14  million  dollars  for  those  failing 
in  March  and  13  million  dollars  for 
concerns  failing  in  April  of  last  year. 
No  better  indication  of  the  solidity  of 
underlying  business  could  be  presented. 
Six  months  have  passed  since  the  end 
of  hostilities  and,  during  that  six 
rr.onths  of  change  and  readjustment, 
business  failures  have  been  the  small- 

est ever  known  for  a  half-year  period. 

Opens  Employees'  Restaurant 
The  Cleveland  Milling  Machine  Co., 

Cleveland,  Ohio,  has  opened  an  em- 

'  ployees'  restaurant,  and  will  sell  food 
at  cost  price.  This  restaurant  was  de- 

signed with  the  view  of  accommodating 
300  people  and  has  up-to-date  kitchen 
facilities  to  prepare  regular  as  well  as 
short-order  meals. 

The  Cleveland  Milling  Machine  Co., 
Cleveland,  Ohio,  has  announced  the  ap- 

pointment of  H.  I.  Miner  as  sales  man- 

ager. The  National  Tool  and  Manufacture 
Co.,  St.  Louis,  Mo.,  has  changed  its 
name  to  the  Bluebird  Manufacturing 
Co.,  effective  June  1. 
Barber-Colman  Co.,  Rockford,  111., 

has  opened  a  branch  office  at  451  EUi- 
cott  Square  Building,  Buffalo,  N.  Y. 
C    G.  Kaelin  is  the  manager. 

The  Union  Dravvni  Steel  Co.,  Beaver 
Falls,  Penn.,  has  opened  a  branch  sales 
office  in  Cleveland,  Ohio.  Fred.  C. 
Young  is  the  district  sales  manager. 

The  Kauffman  Metal  Products  Co., 
Bellefontaine,  Ohio,  has  taken  over 
the  H.  Murphy  Bronze  and  Aluminum 
Co.,  and  has  increased  its  capital  from 
$50,000  to  $125,000. 
The  Peninsular  Tool  Salvage  Co., 

Inc.,  Detroit,  Mich.,  has  dropped  the 
word  "Peninsular"  from  its  name  and 
in  the  future  the  name  of  the  company 
will  be  Tool  Salvage  Co. 

The  R.  E.  Ellis  Engineering  Co.,  Chi- 
cago, 111.,  will  handle  the  agency  for 

Horstmann  indicating  calipers  which 
were  recently  described  in  the  New  Tool 
Section  of  the  American  Machinist. 

Leeds  &  Northrup  Co.,  Philadelphia, 
Penn.,  has  recently  opened  a  sales  and 
service  department  at  1304  Monadnock 
Building,  Chicago,  111.  Henry  Brewer 
will  be  in  charge  of  the  new  branch 
office. 

Peter  A.  Frasse  &  Co.,  417  Canal  St., 
has  recently  been  chosen  as  the  exclu- 

sive agency  in  New  York  City  and 
vicinity  for  the  Walcott  Lathe  Co.,  and 
the  Jackson  Shaper  Co.,  both  of  Jack- 

son, Mich. 

The  Heine  Safety  Boiler  Co.,  manu- 
facturers of  Heine  water-tube  boilers, 

with  plants  at  St.  Louis,  Mo.,  and 
Phoenixville,  Penn.,  has  secured  the 
services  of  Chas.  H.  Stoddard  as  its 
consulting  marine  engineer. 

The  Niles-Bement-Pond  Co.  has 
opened  a  new  office  and  store  at  116 
South  Ave.,  Rochester,  N.  Y.,  and  will 
carry  a  stock  of  Pratt  &  Whitney  ma- 

chinist's small  tools.  Another  office  has 
also  been  opened  at  454  East  Third  St., 
Los  Angeles,  Calif. 

The  Schiotz  Tool,  Gear  and  Machine 
Works,  Inc.,  Waterloo,  Iowa,  has  re- 

cently opened  a  plant  v^dth  O.  W. 
Schiotz  as  president  and  manager.  Mr. 
Schiotz  during  the  war  was  connected 
with  the  Grey  Machine  Tool  Co., 
Buffalo,  N.  Y.,  holding  the  position  of 
factory  superintendent. 

On  Apr.  29,  a  charter  was  granted  by 
the  State  of  Pennsylvania,  to  the 
Roberts  Co.,  with  offices  at  1049  Drexel 
Building,  Philadelphia,  to  conduct  a 
consulting  and  contracting  engineering 
business.      This   company  will   engage 

itself  in  covering  the  rolling  mill,  steel 
plant  and  special  machinery  fields.  A 
L.  Roberts,  has  been  elected  president, 
and  V.  F.  Signorelli,  secretary  and 
treasurer  of  the  new  company. 

Whitman  &  Barnes  twist  drills  are  to 
be  on  exhibition  at  the  convention  of 
master  mechanics,  to  be  held  at  At- 

lantic City,  June  23  to  25.  R.  A.  Am- 
nion, New  York  office;  J.  C.  Scanlon, 

Chicago  office;  Kennith  Grant,  sales- 
man; A.  A.  Williams,  salesman;  Ralph 

Templeton,  salesman;  Karl  Kendig, 

advertising  manager  of  the  "W  &  B" 
company,  and  J.  K.  Booth,  master 
mechanic  of  the  Bessemer  &  Lake  Erie 
Railroad  are  to  form  a  party  to  attend 
the  convention. 

The  Joseph  Dixon  Crucible  Co.  of 
Jersey  City,  N.  J.,  has  announced  the 
removal  of  its  Philadelphia  sales  office 
from  1020  Arch  St.  to  Rooms  801  and 
802  of  the  Finance  Building,  South 
Penn  Sq.,  Philadelphia,  Penn.  The 
Philadelphia  sales  district  comprises 
Pennsylvania,  southern  New  Jersey, 
Delaware,  Maryland,  District  of  Co- 

lumbia, Virginia  and  West  Virginia, 
■^he  Dixon  sales  organization  in  Phila- 

delphia is  under  the  management  of 
W.  G.  Stringer. 

The  Railroad  and  Power  Equipment 
Co.,  Woolworth  Building,  N.  Y.,  has 
received  many  inquiries  for  machinery 
and  equipment  from  England,  Belgium, 
France,  Spain,  Italy,  Bulgaria,  Greece, 
China,  Japan,  India,  Panama,  Chile 
and  Argentine.  This  company  was 
recently  incorporated  under  a  Delaware 
charter  with  $5,000,000  authorized  cap- 

ital stock,  to  take  over  the  business 
conducted  during  the  past  20  years  by 
Charles  F.  Johnson,  in  New  York,  Buf- 

falo, Cleveland,  Philadelphia,  Chicago 
and  Toronto. 

The  firm  of  Young,  Corley  and  Dolan, 
Inc.,  engineers  and  contractors  and 

manufacturers'  representatives,  for- 
merly 115  Broadway,  New  York,  has 

moved  into  the  five-story  building 
which  it  purchased  at  28-30  West 
Broadway,  where  its  executive  offices, 
showrooms  and  warehouse  will  be  com- 

bined. This  company  recently  opened 
offices  in  various  parts  of  Europe  with 
the  principal  office  in  Paris,  France.  It 
also  has  an  office  in  Japan.  The  officers 
of  the  firm  are  R.  A.  Corley,  president; 
I-.  R.  Williams,  vice  president,  and  D. 
J.  Dolan,  secretary  and  treasurer. 

The  Tacony  Steel  Co.,*  Philadelphia, 
Penn.,  announces  the  results  of  its  recent 
election:  J.  B.  Warren,  secretary  and 
general  manager,  was  elected  president 
and  general  manager;  George  Satter- 
thwaite  was  chosen  vice  president  and 
treasurer,  and  Henry  T.  Stetson  was 
made  secretary.  Messrs.  Warren,  Sat- 
terthwaite  and  Stetson,  with  O.  W. 
Bird,  Jr.,  W.  C.  Witherbee  and  W.  H. 
Turner  compose  the  present  directorate. 
The  company  also  announces  the  open- 

ing of  a  New  York  district  sales  office 
at  2  Rector  St.,  and  several  other  dis- 

trict offices  throughout  the  country  will 

be  organized 

\ 
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Millinir  Machine,  rontinaons  Maiiafacturinff 
Beanum  &  Smith  Co..  Providence,  R.  I. 

"American    Machinist,"   May   22,    1919 
Intended  for  heavy  manu- 

facturing worls  where  large 
numhers  of  parts  of  tlie  sam** 
type  have  to  be  milled.  The 
machine  consists  essentially 
of  a  substantial  bed  to  which 
uprights  arc  attached,  these 
uprights  supporting  the  hori- 

zontal spindle  heads  and  the 
crossrail,  which  in  turn  car- 

ries the  vertical  spindle 
heads.  Each  pair  of  up- 

rights with  its  bank  ot  spin- 
dles is  one  milling  unit.     As 

many  spindles  can  be  mounted  on  this  unit  as  necessary  and  as 
many  units  may  be  attached  to  the  bod  as  are  reciuired  to  do  the 
work  in  hand.  The  feed-driving  mechanism  is  carried  on  one  unit 
only  and  the  removable  tables  that  carry  the  work  are  fed  along 
the  bed.  taking  a  fast  motion  when  the  cutters  are  idle  and  a 
slow  motion  when  the  cutters  are  working.  Gearing  is  used  to 
secure  four  changes  of  feed,  which  vary  from  approximately  3 
to  8  ft.  per  minute  with  a  fast  motion  of  about  12  ft.  per  minute 
when  the  cutters  are  idle. 

.Milllnic    .Muc'hinp,    Tilted    Rotary    "Ohio" 
Oesterlein  Machine  Co.,  Cincinnati,  Ohio 

"American   Machinist,"  May   22. 1919 

May  be  used  either  as  a  station 
machine  or  for  continuous  milling. 
The  chief  features  claimed  are  the 
great  rigidity,  the  elminatlon  of 
considerable  idle  time  l)etween  cuts 
and  the  construction  that  enables 
a  generous  supply  of  lubricant  to 
be  supplied  to  the  cutter.  Inclina- 

tion of  table,  15  deg.  ;  diameter  of 
table.  30  In. ;  worm  for  table  drive, 
4  in.  in  diameter,  IJ  pitch;  taper 
in  spindle.  No.  16  B.  &  S.  ;  capac- 

ity of  lubricant  pump,  35  gal.  per 
minute ;  capacity  of  reservoir  in 
ba.se.  60  gal. ;  Indexing  mechan- 

ism tor  table.  2  to  72  divisions ; 
width  of  belt.  4  in. ;  spindle 
sijeeds.  30  with  15  pairs  ot  change 
gears ;  diameter  of  lower  spindle 
bearing.  4i  in. ;  weight  ot  flywlieel 
on  spindle.  250  lb.  ;  area  of  table  bearingr,  475  sq.in 
bearing,   1000  sq.in. 

area  of  ram 

Kiigine  Lathe,  54-In.  Geared  Head 
Putnam   Machine  Works   ot   Manning,   Majcwell  &   Moore,   Inc  , 

Fitchburg.    Mass. 
■American   Machinist,"   May  29.    1919 

Width  of  bed  on  top, 
53  in.  ;  depth  of  bed,  24} 
in.  ;  actual  swing  over 
ways.  561  in. ;  actuajl 
swing  over  compound 
rest,  385  in.;  actual 
swing  over  taper  attach- 

ment, 35  in.  :  distant'. 
between  centers  with  22- 
ft.   bed,   tail   flush,    9   ft. 
11  in.  ;  front  spindle 
bearing.  8  J  in.  in  diam- 

eter.   16    in.    long ;    rear 
spindle  bearing,  7  in.  in  diameter,  13  in.  long ;  centers,  Morse 
taper  No.  7  ;  spindle  speeds.  18  with  two  sets  of  back  gears. 
2.715  to  154.05  r.p.m.  :  number  of  changes  through  quick-change 
gear  box  for  screw  cutting  and  feed,  40  ;  range  for  screw  cutTing. 
1  to  14  threads  per  in.;  longitudinal  feeds,  0.016  to  0.444  in.  per 
spindle  revolution:  crossfeeds,  0.019  to  0.543  in.  per  spindle  revo- 

lution ;  capacity  ot  center  rest,  5  to  27  in.  ;  weight  with  22-tt. 
bed    68,300  lb. ;  floor  space  with  taper  attachment,  25  ft.  9  in.  by 
12  ft.  6  in.  ■   
Grinding  Machine,  Cutter  No.  2040 

Wm.   O.    Barnes,   Leominster,   Mass. 
"American   Machinist."    May   29.    1919 

Provides  a  means  for  the  grind- 
ing ot  any  milling  cutter  witliin 

its  range,  wljether  a  single  cutter 
of  simple  shape  or  a  large  com- 

plicated gang  with  either  straight 
or  curved  contours.  The  cutter 
on  its  arbor  is  placed  on  centers 
carried  t>y  the  two  columns,  and 
a  flat  templet  having  the  desired 
contour  is  laid  on  the  ledge  that 
may  be  seen  at  the  back  ot  the 
table.  The  grinding  wheel  is 
mounted  on  a  carrier  equipped 
with  a  former  pin  and  a  tooth 
rest.  Means  are  provided  for  so 
truing  the  wheel  that  its  periphery 
at  the  top  of  the  rest  is  in  exact 
vertical  alignment  with  the  surface  of  the  foriner  pin.  so  that  to 
grind  the  cutter  the  different  teeth  are  simply  placed  in  odntact 
with  the  top  of  the  rest  and  the  carrier  slid  along  the  table, 
keeping  the  former  pin  in  contact  with  the  templet.  Capacity, 
cutters  up  to  20  in.  in  diameter  and  40  in.  between  columns; 
floor  space.  100  x  31  in.  over-all;  weight,  2250  lb.  _ 

Chuck,  Alr-Operated  CompenHatlnK-Collet  "Logan" 
Logan  Machine  Co..  Logansport,  Ind.,  Manufacturers. 
Frank  G.  Payson  Co.,  9  South  Clinton  St..  Chicago,  III ,  Agents 

"American   Machinist."    May    29.    191!: 

The  chuck  housing  or  body  is 
of  hardened  steel,  ground,  the 
taper  seat  for  the  collet  Jaw  being 
a  part  of  the  housing,  giving  the 
advantage  ot  one-piece  construc- tion to  the  body.  The  jaws  are 
not  fastened  together,  but  are 
simply  set  loosely  into  the  body 
and  held  in  position  at  the  draw- 
rod  end  by  the  taper  on  the  con- 

necting screw  and  held  expanded 
at  the  front  end  by  means  ot  a 
spring.  This  floating  type  ot  jaw 
construction  allows  the  jaws  to 
adapt  themselves  tor  work  of  dif- 

ferent diameters  and  allows  an  equal  and  positive  grip  the  entire 
length  of  the  work.  Regularly  supplied  in  the  two-  and  three- 
jaw  type,  with  master  collet  jaws  to  which  false  jaw  blocks  for 
holding  various  sizes  can  be  fitted,  and  in  li-,  2i-,  4-  and  6-in. sizes. 

Drilling  and  Milling  Machine,   No.  3 
W.  B.  Knight  Machinery  Co..  St  Louis,  Mo. 

"American   Machinist,"   May   29,   1919 

Floor  space,  73  x  62  in. ;  height,  85  in.  ; 
weight,  2700  lb.  ;  diameter  of  counter- 

shaft pulley,  14  in. ;  belt  face.  3  in.  ; 
speed  of  countershaft  pulley.  300  r.p.m.  ; 
distance  from  center  ot  spindle  to  column. 
10  in. ;  maximum  distance  from  spindle 
to  table,  IS  in.  ;  vertical  feed  of  spindle. 
6  In. ;  working  surface  of  table,  8i  x  33 
in.:  T-slots  in  table,  three,  S-in. ;  tilt  ot 
table,  70  deg. ;  longitudinal  table  feed,  24 
in. ;  table  crossfeed.  lOJ  in. ;  speed 

changes,  eight,  25  to  300  r.p.m'.;  feed changes,  eight,  0.008  to  0.060  in.  per 
spindle  revolution. 

Shaping  Machine,  Crank 
Simmons  Machine  Co.,  Inc.,  Albany,  N.  Y. 

"American  Machinist."   May   29.   1919 

Stroke.  17  in.;  table.  10  x  13 
in. ;  head  graduated  ;  keyseating 
capacity,  up  to  3  in.  in  diameter  ; 
swivel  vise  graduated;  elevating 
screw,  double,  knee  support  being 
also  provided ;  cone  pulleys,  four 
step  for  25-in.  belt;  automatic 
horizontal  feed,  13  in.;  weight. 
1700   lb. 
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Die  Heads,  Automatii^ 
Shehan  Tool  Co..  321  Frankfort  Ave.,  Cleveland,  Ohio 

"American  Machinist,"   May  29.   1919 
The  particular  feature  of  this line  of  die  heads  is  the  use  ot 

double-ended  chasers  having  cut- 
ting edges  on  both  ends.  These 

chasers  can  be  supplied  wjth  dup- 
licate threads  on  both  ends  or 

with  different  diameters  and 
pitches  on  the  two  ends  as  de- sired. All  parts  except  the  shank 
are  hardened  and  ground  and  the 
parts  are  interchangeable.  The 
heads  are  made  on  the  round 
construction  princiiJle  throughout 
making    possible    the    elimination 
of  cams  and  other  such  parts.  The  outside  diameters  are  less 
than  those  of  any  other  type  head  on  the  market.  The  four 
operating  shafts  that  oscillate  the  chasers  have  teeth  that  en- 

gage the  chasers  their  full  cutting  length,  giving  a  perfectly  dis- 
tributed bearing  that  is  said  to  add  much  to  the  accuracy  and 

lite  of  the  cutting  points,  and  make  it  impossible  for  the  chasers 
to  tip,  or  cut  tapers.  The  head  can  be  cleaned  by  simply  removing 
the  faceplate  with  a  screwdriver.           

Patented  Aug.  20,  1918 
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The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington,  D.  C,  lias  inquiries  (or  tlie 
agencies  of  macliinery  and  macliine  toois. 
Any  information  desired  regarding  tliese 
opportunities  can  be  secured  from  liie  al)Ove 
address  by  referring  to  tlie  number  follow- 

ing each  item. 

An  official  of  the  povernment  of  Siberia 
wishes  to  purchase  for  the  ministry  sup- 

plies, machinery,  electrical  supplies  and 
implements,  measuring  devices,  tools  and 
accessories,  machinery  supplies,  etc.,  a  com- 

plete list  of  which  together  with  further 
information  may  be  had  on  application  'o 
the  Bureau  of  Its  District  Offices.  No. 
29,454. 

Hydraulic  machinery,  electrolytic  copper 
bars,  resistance  wire,  covered  wire  and 
cables,  motors,  and  general  electrical  ma- 

terial and  machinery  for  developing  elec- 
tric power  are  required  by  a  firm  in  Spain. 

Quotations  should  be  given  fob.  New  York. 
Terms,  payment  i.a  New  York.  Corre- 

spondence may  be  n  English.  References. 
No.    29,453. 

A  man  In  Italy  wishes  to  purchase  slide- 
rules  for  calculation  in  lots  of  50  to  100 
at  a  time  ;  drawing  instrument  cases,  500  to 
1000  at  a  time;  about  100  rolls  per  ship- 

ment of  tracing  cloth  ;  parallel  braced 
drafting  machines  ;  protractors,  360  to  400 
deg.  :  metric  scales,  20  to  50  cm.  ;  and  tape 
measures  and  tracing  paper  in  large  quan- 

tities with  each  order.  Descriptive  catalogs 
and  samples  are  requested.  Correspondence 
should  be  In  Italian  or  French.  References. 
No.  29,439. 

M.  Weismann,  proprietor,  Marco 
Weissmann,  of  Galatz  (Roumania),  a 
Roumanian  import  and  export  firm,  de- 

siring to  import  American  machinery 
and  other  products,  asks  for  quotations 
of  agricultural  machines,  sewing  ma- 

chines, m'sat-cutting  mills,  files  and 
rasps  and  other  tools,  general  hard- 

ware, iron  and  steel  goods,  tin  in  bars, 
sulphata  of  copper,  caustic  soda,  gen- 

eral chemicals,  leather,  leather  beltingrs, 
and  other  articles. 

R.  A.  CORLEY,  president  of  the  firir. 
of  Young,  Corley  and  Dolan,  Inc.,  engi- 

neers and  contractors  and  manufac- 
turers' representatives,  with  offices  at 

28-30  West  Broadway,  New  York,  has 
gone  to  Europe  in  the  interest  of  the 
company  and  will  make  his  headquar- 

ters at  the  company's  head  office  in Europe. 

GoTTFRiD  Janson  of  Stockholm, 
Sweden,  is  visiting  this  country  and  is 
making  his  headquarters  at  the  office 
of  F.  W.  Jaeger,  exporter,  95  Liberty 

St.,  New  York. 
Preston  Belvin  has  been  appointed 

district  sales  engineer  of  the  Interna- 
tional Oxygen  Co.  in  charge  of  the 

Pittsburgh  district  with  headquarters 
at  the  office  of  the  company  at  X310 
First  National  Bank  Building,  Pitts- 

burgh, Penn. 
F.  W.  Marshner  has  been  appointed 

manager  of  the  Detroit  branch  of  the 
New  Departure  Manufacturing  Co.,  suc- 

ceeding the  late  Samuel  B.  Dusinberre. 
Mr.  Marshner  has  been  with  the  com- 

pany at  its  Detroit  office  for  about  seven 

years. 

High-Spe^d  steel.  Edgar  T.  Ward's  Sons 
Co.,  Boston,  Mass.  Catalog,  No.  1.  It  gives 
tables  of  weights,  sizes  and  complete  in- 

structions for  cutting,  forging,  hardening 
and    grinding   of    Ward's    high-speed    steel. 

Carpenter  Alloy  Steel,  Carpenter  Steel 
Co.,  Reading,  Penn.  Catalog,  No.  8 ;  de- 

scribing the  strength  and  stability  or  ne- 
cessity to  economize  in  weight  and  space 

of  alloy  steel  and  several  diagrams  show- 
ing Its  physical  properties  in  relation  to 

drawing  temperature.  A  general  catalog 
will  be   sent  on  application. 

E.  H.  Anthony,  formerly  with  the 
Bilton  Machine  Tool  Co.,  Bridgeport, 
Conn.,  is  now  associated  with  the  Gale- 
Sawyer  Co.,  Boston,  Mass. 

B.  W.  Stone,  formerly  with  E.  W. 
Bliss  Co.,  Brooklyn,  N.  Y.  has  been  ap- 

pointed Eastern  manager  at  New  York, 
of  Kearney  &  Trecker  Co. 

G.  A.  Davies  of  the  Davies-Morard 
Machinery  Co.,  Detroit,  has  returned  to 
Wickes  Bros.,  Saginaw,  Mich.,  as  gen- 

eral manager. 

Frederick  Pearcb,  president  of  the 
Frederick  Pearce  Co.,  died  on  Wednes- 

day, May  7,  1919. 
John  Llewellyn,  vice  president  of 

the  Llewellyn  Iron  Works,  Los  Angeles, 
Calif.,  died  in  New  York  City,  on  Apr. 
23,  1919. 

Francis  A.  Duncan,  presidsnt  Dun- 
can Forge  Co.,  Toledo,  Ohio,  died  Apr. 

29  after  a  four  days  illness,  aged  46 

years. J.  E.  T.  Allen,  head  of  the  firm  of 
Taylor,  Garnett,  Evans  &  Co.,  Ltd.,  of 
Stockport,  Manchester,  Eng.,  printers 
of  the  European  section  of  the  Ameri- 

can Machinist,  died  on  May  5.  Mr. 
Allen  was  one  of  the  directors  of  the 
Hill  Publishing  Co.,  Ltd.,  London,  and 
had  been  connected  with  the  European 
edition  since  its  inception  in  March, 1900. 

Col.  Clarence  E.  Burke,  born  in 
Cleveland  69  years  ago,  died  in  New 
York,  May  9.  He  was  for  years  sec- 

retary of  the  Lake  Shore  Foundry, 
Cleveland,  and  an  organizer  of  the 
United  States  Cast  Iron  Pipe  and 
Foundry  Co.  He  was  a  colonel  of 
Ohio  troops  in  the  Spanish-American 
War  and  was  chief  engineer  of  the 
State  under  the  administration  of  Gov- 

ernor Asa  S.  Bushnell. 
First  Lieut.  John  R.  Marchant 

was  killed  in  action  in  France,  Oct.  11, 
1918.  The  announcement  has  be»n 
made  by  the  George  F.  Marchant  Co., 
Chicago,  by  means  of  a  card  stamped 
with  a  gold  star,  and  reading  as  follows: 
Sept.  22,  1894  Oct.  11,  1918 

First  Lieutenant  John  R.  Marchant.  131st 
inf.,  a.  E.  F.,  a  valued  member  of  this 
organization  and  son  of  the  president  ani. 
founder,  was  killed  in  action  near  Ger- 
court,  France. 

Geobob  F.   Marchant,   Chicago. 

The  thirty-flrst  annual  convention,  of  the 
American  Boiler  Manufacturers'  Associa- 

tion will  be  held  at  Lafayette  Hotel,  Buf- 
falo, N.   y.,  on  Monday  and  Tuesday,   June 

23  and  24. 

Apierican  Drop  Forge  Association  will 
hold  its  sixth  annual  convention  jointly 
v'ith  the  Drop  Forge  Supply  Association, 
Jane  12,  13  and  14,  at  Pittsburgh,  Penn. 
The  convention  headquarters  will  be  the 
William  Penn  Hotel.  A.  W.  Peterson,  of 
the  American  Drop  Forge,  Pittsburgh,  is 
the  secretary  of  the  first-named  association, 
and  A.  L.  Wurster  of  the  SIzer  Forge  Co., 
Bourse  Building,  Philadelphia,  is  the  secre- 

tary of  the  latter. 

American  Foundrymen's  Association.  An- nual convention  and  exhibit  will  be  held  in 
Philadelphia  the  week  of  Sept.  29,  1919. 
C.  E.  Hoyt,  secretary,  111  W.  Monroe  St, 
Chicago,    111. 

The  American  Railway  Association,  Me- 
chanical Section,  will  hold  its  convention 

and  exhibition  at  Atlantic  City,  N.  J.,  June 
18-25.  Secretary,  J.  B.  Conway,  1841  Oliver 
Bldg.,    Pittsburgh,   Penn. 

The  American  Railroad  Master  Tinners', 
Coppersmiths'  and  Pipefitters'  Association. Annual    convention    will    be    held    June    23, 
24  and  25,  1919,  at  Marquette  Hotel,  St. 
Louis,  Mo.  The  officers  of  the  association 
are :  President,  W.  J.  Moflatt ;  first  vice 
president,  G.  B.  Hosford ;  second  vice 
president,  W.  W.  Nash ;  third  vice  presi- 

dent. T.  E.  Holderby ;  secretary-treasurer. 
Otto  E.  Schlinck,  485  W.  5th  St,  Peru,  Ind. 

The  American  Society  of  Marine  Drafts- 
men will  hold  its  eight  annual  convention 

at  the  Hotel  Brunswick,  Boston,  Mass.,  on 
June  20  and  21.  B.  G.  Barnes,  1596  North 
Ave.,   Bridgeport,  Conn.,   is  the  secretary. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler.  Detroit,  Mich.,  June  16-19,  1919. 
Secretary,  Calvin  Rice,  29  W.  39th  St., 

N.   Y. American  Society  for  Testing  Materials 
will  hold  its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  44-27,  head- 

quarters at  the  Hotel  Traymore.  Secretary- 
treasurer.  University  of  Pennsylvania, 
Philadelphia,   Penn. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 

Wednesday  of  each  month.  Young's  Hotel. Donald  H.  C.  Tullock,  Jr.,  secretary.  Room 
41,   166   Devonshire   St..   Boston,   Mass. 

Electric  Hoist  Manufacturers'  Associa- tion. Monthly  meetings  at  the  offices  of 
the  Yale  &  "Towne  Manufacturing  Co.,  9 
East  40th  St.,  New  York  City.  Secretary, 
W.  C.  Briggs,  Shepard  Electric  Crane  and Hoist    Co. 

Engineers'  Club  of  Philadelphia.  Regu- 
lar meeting  the  third  Tuesday  of  the  month, 

with  the  exception  of  July  and  August. 
Lewis  H.  Kenney  is  the  chairman  of  com- mittee on  papers. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday ; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- 

burgh,   Penn. 
The  International  Railroad  Master  Black- 

smith's Association  will  hold  its  annual 
convention  in  Chicago  Aug.  19,  20  and  21. 
The  location  of  the  meeting  in  Chicago 
will   be  announced  later. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia,  Penn., 
Howard  Evans,  secretary,  Pier  4S,  North 
Philadelphia,    Penn. 
Rochester  Society  of  Technical  Drafts- 

men. Annual  meeting  and  election  of  offi- 
cers to  be  held  June  28.  On  June  29 

Maurice  A.  Wilder  will  be  the  speaker. 
Secretary,  O.  L.  Angevine.  Jr.,  Rooms  131- 
137,    Sibley   Block,    Rochester.   N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine.  Jr.,  secretary,  857  Genesee 
St..  Rochester.  N.  Y. 

Society  of  .Automotive  Engineers.  Spring 
meeting  to  be  held  at  Ottawa  Beach,  Mich., 
June  23-27.  1919.  Secretary.  Coker  Clark- 
son,  29  West   39th  St.,  New  York  City. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 

day. Philip  Frankel,  secretary.  310  New 
England   Building,   Cleveland,   Ohio. 

Western  Society  of  Engineers,  Chicago, 
III.  Regular  meetings,  first,  second,  third 
and  fourth  Mondays  of  each  month,  except 

July  and  .August  Edgar  S.  Nethercut,  sec- 
retary, 1735  Monadnock  Block.  Chicago,  IlL 
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Condensed-Clipping  Index  of  Equipment 
Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 

TooMiolder,  Universal 
Farker  Machine  Co.,   Boston,   Mass. 

"American    Macliinlst,"   May   29,   1919 

The  holder  Is  universal  and.  re- 
versible with  a  positive  locking: 

device  for  each  one  of  the  five 
positions  obtainable,  it  being  pos- 

sible to  use  any  type  of  bar-stock 
cuttor.-i.  eilher  flat,  square,  or 
round,  and  also  special  shaped 
cutters.  It  is  claimed  that  more 
work  can  be  produced  with  this 
holder  than  With  a  complete  .set 
of  single-purpose  holders  and  that 
the  breakage  of  high-speed-steel 
tools  bits  and  setscrews  is  elimin- 

ated. The  illustration  shows  the 
toolholder  with  a  rough-turning 
cutter  in  place  and  also  witli  an 
internal  boring  tool  ready  for  work 
15  cutters  and  forms 

The  holder  is  supplied  with 
complete  outfit   in    itself. 

Vise,    Swivel  Machine 
Bilton  Machine  Tool  Co.,  Bridgeport,  Conn. 

■American  Machinist,"  May  29,  1919 
I^esigned  for  heavy  work,  the 

eliding  jaw  being  pulled  up 
against  the  work.  This  jaw  is 
gibbed  to  tlie  base  in  order  to 
prevent  it  from  rising  when  pres- 

sure is  applied,  the  design  also 
tending  to  hold  the  jaw  on  the 
base.  The  stationary  jaw  is  of 
box-form  construction,  is  keyed 
to  the  base  and  wholly  incloses 
the  operating  screw,  the  end  of 
which  bears  just  back  of  the  face 
of  the  jaw.  The  removable  face 
of  the  stationary  jaw  is  held  in 
place  by  two  screws,  the  heads  of 
which  ar©  made  long  and  project 
through  to  the  back  in  order  that 
the  face  may  be  conveniently  removed.  It  will  be  noticed  that 
the  screw  and  operating  mechanism  of  the  vise  are  wholly  in- 

closed in  the  box-type  stationary  jaw.  .so  that  dirt  and  chips  are 
aliHolutely   excluded. 

CounterKhaft,  Reversible,  "Abltz" 
Rockford  Metal  Specialty  Co.,  720  South  Main  St.,  Rockford.  III. 

"American  Machinist."  May  29,  1919 

Arranged  to  give  for- 
ward, neutral  and  re- 

verse speeds,  and  makes 
u.se  of  a  planetary-gear 
mechanism.  A  clutch 
at  the  right  fixed  to  the 
shaft  engages  the  pul- 

ley, while  a  stationary 
clutch  at  the  left  loose- 

ly mounted  on  the  shaft 
engages  the  idling  drum. 
and  acts  as  a  brake. 
Two  spools  fixed  to  one 
shifter  arm  are  pro- 

vided to  expand  the  clutches.  If  the  shifter  arm  is  thrown  to  th  • 
left,  the  right  clutch  is  expanded,  engaging  the  pulley  and  driv- 

ing the  shaft  in  the  same  direction,  tlie  whole  meclianism  re- 
volving as  one  unit  ;  while  if  the  shifter  js  thrown  to  the  right, 

expanding  the  left  clutch  the  idling  drum  will  remain  stationary, 
forcing  the  pinion  to  drive  the  gear  fixed  to  the  shaft  in  the  op- 

posite direction  or  reverse. 

|4£#^ 

Pump,    Pressure    and    Vueuum 
Utility    Compressor    Co.,    Detroit,    Mich. 

"American    Machinist,"    May    29,    1919 

The  rotary  motion  of  the  pump 
shaft  is  converted  into  a  recipro- 

cating motion  or  the  eight  pistons 
by  a  connecting-rod  rocker  pivot- 

ed on  a  universal  joint.  The 
circular  or  wavelike  motion  of 
the  rocker  delivers  the  power  in 
turn  to  each  of  the  pistons,  there 
being  J-in.  load  between  them.  The 
connecting-rods  are  2  iV  in.  long 
and  have  a  S-in.  hardened-steel 
ball  at  each  end.  Number  of  cylin- 

ders, 8 ;  bore  cylinders.  1  in. ; 
stroke,  1  ,'c  in.;  speed,  420  r.p.m. ; 
capacity,  2.1  cu.ft.  of  free  air  per 
minute ;  lubrication,  spla.sh  sys- 
tem4  height  over-all,  17  in. ; 
width,  15  in.;  depth,  9J  in.;  pres- 
•ure  pumped,  up  to  300  lb.  per 
■q.in. ;  vacuums  pumped,  as  high 
as  28i  in.  of  mercury. 

t.l^ 
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I'JaninK  Maelilnes,  Heavy-Duty  "Htamco'* 
Stroine  Tool  and  Manufacturing  Co.,  New  Bremen,  Ohio 

"American  Machinist,"   May  29,   1919 

Made  In  5  sizes:  36  x  36  in..  42 
X  36  in.,  42  x  42  in.,  48  x  42  in., 
48  x  48  in.  .Specifications  for  42 
x  42-in.  machine:  Width  of  work 
planed,  43  in.  height  of  work 
planed,  43  in.  ;  width  of  platen,  39 
in. ;  thickness  of  platen,  7  In. ; 
distance  between  V's,  24  In. ; 
depth  of  bed,  25  in. ;  face  of  hous- 

ing, 9  in. ;  face  of  crossrall.  16 
in. ;  length  of  saddle  bearing  on 
rail,  17J  in.  ;  length  of  rail-head 
down  feed,  15  in.  ;  face  of  bull 
wheel.  7il  in.  ;  diametral  pitch  of 
bull  wheel.  2J  in.;  width  of  cut- 

ting belt.  3J  in.  ;  diameter  of  cut- 
ting pulley,  30  in.  ;  diameter  of  return  pulley.  24  In.  ;  w 

countershaft  belt.  6  in.  ;  diameter  of  countershaft  pulley, 
height,  105  in.  ;  width,  92  in.  ;  countershaft  speed.  350 
horsepower  required  for  50-ft.  cutting  speed  of  platen,  25. 

  i 

Idth  of 18  in  : 
r.p.m. ; 

Sine   Bar 

Simplex  Tool  Co.,  Woonsocket.  R.  I. 
"American  Machinist,"  May  29,  1919 

This  is  a  5-in.  bar.  is  mounted 
on  a  base  and  can  be  set  either  by 
measuring  over  the  bottom  of  the 
base  with  the  button  with  a  mi- 

crometer, or  between  the  top  of 
the  base  and  the  button  with 
blocks.  With  the  swinging  con- 

struction used  it  Is  only  neces- 
sary to  set  one  end  of  the  bar. 

The  device  may  be  used  against 
an  angle  plate  or  laid  flat  upon 
its  side  as  desired,  as  the  side 
of   the  base  and   side  of   the   bar 
are  in  one  plane.  The  bar  itself  is  of  channel  construction  and  in 
some  cases  small  work  can  be  clamped  directly  to  it.  The  clamp 
ing  device  for  the  bar  is  capable  of  locking  the  bar  to  the  liaa,> 
with  a  powerful  and  centralized  grip,  eliminating  the  teade  icy 
to  spring  the  bar.  Gage  blocks  for  satting  common  angles  with- 

out figuring  can  be  furnished  if  desired,  the  outfit  when  so  or- 
dered being  packed  in  a  hardwood  box. 

Drilling  Machine,  Independent  Feed  Rail  No,  83 
Defiance   Machine   Works,    Defiance,    Ohio 

"American  Machinist,"   May  29,   1919 
Capacity  in  solid  steel.  2  in.  ; 

maximum  distance,  nose  of  spin- 
dle to  top  of  table,  32  in. ;  dis- 

tance from  center  of  spindles  to 
face  of  column,  123  in.  ;  minimum 
distance  center  to  center  of  spin- 

dles. 8  in.  ;  maximum  distance 
center  to  center  of  outside  .spin- 

dles. 78  in.  ;  length  of  power  feed. 
12  in.  ;  working  surface  of  table. 
20  X  98  in. ;  vertical  adjustment 
of  table,  12  in. ;  speed  changes. 
six.  25  to  186  r.p.m. ;  feed 
changes,  three,  0.006,  0.009  and 
0.014  in.  per  spindle  revolution ; 
diameter  of  spindle  nose.  3  in.  ; 
diameter  at  driving  point,  3  In. ; 
diameter  of  spindle  sleeve,  4  in.  ; 
Morse  taper  in  spindle.  No.  5  ; 
drive  pulley,  20  x  5i  in. ;  speed  of 
drive  pulley,  350  r.p.m.  ;  horse- 

power re<iuired,  10  ;  floor  space.  66  x  144  in. ;  net  weight,  12,180  lb. 

Profiler 
Oliver  Instrument  Co.,  Adrian,  Mich. 

"American  Machinist,"  May  29,  1919 

For  the  production  of  duplicate  irregular 
parts  from  sheet  metal  up  to  A  in.  thick.  The 
machine  is  built  with  a  deep  throat  and  a  short 
stroke,  the  punch  used  being  round  in  section, 
and  having  a  heel  on  the  back  which  does  not 
rise  out  of  the  die  when  the  machine  is  in 
operation.  There  is  an  eccentric  bearing  on 
the  head  by  means  of  which  the  punch  can  be 
raised  g  in.  in  order  that  the  work  may  be 
passed  under  the  punch  when  it  is  desired  to 
work  out  a  hole  in  a  piece  of  metal.  A  templet 
is  first  made  to  the  exact  shape  of  the  part  de- 

sired, this  templet  being  doweled  to  the  wock. 
Tlie  work  is  proportioned  so  that  the  punch 
clears  the  stocl<  only  and  cuts  into  the  metal 
u.til  the  templet  rubs  against  the  body  of  the 
punch ;  the  work  bomg  guided  by  hand.  Tlie 
machine  Is  motor  driven.  The  speed  is  250 
strokes  per  minute  and  the  stroke  \  in.  The 
total  weight  is  601  lb. 

Patented  Aug.  20,  1918 
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IRON  AND  STEEL 

PIG    IRON — Quotations  compiled  by  Thp  Matthew  Addy  Co.,  as  per  Depart- 
ment of  Commerce  Committee  Schedule. 

CINCINNATI 
No.  2  Southern    $29.80 
Northern  Basic    27.  55 
Southern  Ohio  No.  2    28.55 

NEW  YORK— TIDEWATER  DELIVERY 
Penna.  2X    31 .  90 
Virginia  No.  2    31.15 
Southern  No.  2    33.95 

BIRMINGHAM 
No.  2  Foundry    25 .  75 

PHILADELPHIA 
Eastern  Pennsylvania  No.  2    30.  65 
Virginia  No.  2    30.85 
Basic    30 .  90 
Grey  Forge    30.  90 
Bessemer    31.85 

CHICAGO 
No.  2  Foundry  iocal    27.  25 
No.  2  Foundry,  Southern    31.75 

PITTSBURGH,  INCLUDING  FREIGHT  CHARGE  FROM  VALLEY 
No.  2  Foundry    28 .  1 5 
Basic    27. 1 5 
Bessemer    29 .  35 

5'J'£EL  SHAPES — The  following  base  prices  per  1 00  lb.  are  for  structurnl 

shapes  3  in.  by  }  in.  and  larger,  and  plates  i  in.  and  heavier,  from  jobbers'  ware- houses at  the  cities  named: 

. —  New  York  - 
One  One 

Current  Month  Year 
Ago  Ago 

Structural  shapes...  $3.  47     J4.07  $4.20 
Soft  steel  bars      3.37       3.97  4.10 
Soft  steel  bar  shapes.   3.37       3.97  4.10 
Soft  steel  bands      4.07       4.57    
Plates,  J  to  I  in.  thick   3.67       4.27  4.45 

'—  Cleveland  — . 
One 

Current  Year 
Ago 

$4.20 4.20 
4.20 

^  Chicago  ̂  
One 

$3.37 3.27 
3.27 

3.57 
4.20 

Current 

$3.47 3.37 
3.37 

^67 

Y'ear 

Ago 

$4  20 
4  10 
4   10 

4!45 

*For  ̂ in.  plates  the  extra  is  30c.  per  1 00  15. 
Note — For  less  than  carload  lots  add  4Jc.  per  100  lb. 

g^l^    IRON — Priccsper  1001b.  at  the  places  named  are  as  follows: 
Current       One  Year  Ago 

Pittsburgh,  mill.  Eastern  shipment        $2.35  $3.50 
Warehouse,  New  York          3. 37  4. 70 
Warehouse,  Cleveland             3. 22  4.10 
Warehouse,  Chicago         3.37  4.10 

STEEL  SHEETS — The   following   are    the  prices  in  cents   per  pound  from 
jobbers'  warehouse  at  the  cities  named: 

  New  York         Cleveland  Chicago 

fcSo 

•No.  28  black        4  35 
*No.  26  black        4  25 

=  ? 

37 
27 

5.62 
5.52 
5  47 

0><<! 

*Nos.  22and24black  .  .  4  20  5  22 
Nos.  18  and  20  black  .  4  15  5  17  5  42 
No.  16  blue  annealed...  3  75  4  77  4.77 
No.  14  blue  annealed.  .  3.65  4  67  4  67 
No.  10  blue  annealed.  .      3.55     4  57     4  57 

*No.  28  galvanized        5  70     6.50     7  42 
*No.  26  galvanized        5.40     6  20     7.12 
No.  24  galvanized        5.25     6.05     6  97 

*  For  painted  corrugated  sheets  add  30c.  per 
1 9  to  24  gage;  for  galvanized  corrugated  sheets 

45 

35 
30 

25 
65 
55 
45 
70 

7.40 

7.25 

3  ? 

5,27 
5.17 
5.12 

ij  as  o 

6.385 
6.285 

235 
185 
585 
485 
385 
635 

7.335 

7.185 

a  a  o 

a  &  » 
o><<: 

.37  6.45 

.27  6.35 
6 
6 
5 
5 
5 
7. 

30 
25 
65 

55 

45 
70 

1 00  lb  for  25  to  28  gage 
add  15c.;  all  gages. 

42  7  40 
27  7  25 

25c.  for 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
renuiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  the 
following  discounts  hold; 

Current  One  Year  Ago 

New  York       List  List  plus  10% 
Cleveland        5%  off  List  plus  10% 
d'cago        2%  olT  List  plus  10% 

DRILL   ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 
,,    ,  Extra  Standard 

NewYork    45%  40% Cleveland    35c/  aci^ 
Chicago    35%  35% 

SWEDISH  (NORWAY)  IRON— The  average  price  per  1001b.,  in  ton lot*  is: 

Current  One  Year  Ago 

NewYork       $25  50-30  $15  00 
Clevelanii          20. 00  1 5  00 
Chicago          16  50  15  oo 

In  coils  an  advance  of  5(te.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  15c.  per  lb. 

WELDING   MATERIAL    (SWEDISH)— I'ric.s  are  as  follows  m  .-.nts per  pound  f.o.b.  New  York,  in  100  lb.  lots  and  over: 
Welding  Wire 

|.H.  A.  i.  A.  A No.  8,  A  and  No.  10 

J. 

No.  12   

A,  No.  14  and  A. 
No.  18   
No.  20   

25  50  to  33.00 

Domestic  20c.  for  A,  15c.  for  {  to  A. 

Cast-iron  Welding  Rods 

Abyl2in.  long    14  00 
5  by  I9in.  long    12  00 
i  by  19  in.  long    10  00 
i  by  21  in.  long    10  00 

Special  Welding  Wire,  Coalid 
J....*    33  00 
A    30  on 
A    8.00 

MISCELLANEOUS  STEEL— The    f.illowing    quotations    in    eonts    pet 
pound  are  from  warehouse  at  the  piacrs  namrd: 

New  York  Cleveland 
Current  Current 

Openhearth  spring  steel  (heavy)        7. 00  8  00 
Spring  steel  (light)        10  00  1 1   25 
Coppered  bessemer  rods        8.  00  8.  00 
Hoop  steel   .,        4.07  4  75 
Cold-rolled  strip  steel        7  50  8  25 
Floor  plates        5  67  6  00 

Not< — For  less  than  carload  lots  add  4ic.  per  100  lb. 

Chicago 

Current 

8  00 
11   75 

7  07 
4  07 

8.10 

5  92 

PIPE — The  following  discounts  are  for  carload  lots  fob.  Fitleburgh:  basing 
card  of  National  Tube  Co.  for  steel  pipe,  Cardiy  A  M  Byer's  Co.  for  'ten,  both 
dated  Mar.  21,  1919. 

BUTT   WELD 

Iron 
Galvanized                  Inches  Black       Galvanized 

2J%  !to  1!      391%  23J% 

4<?S 

Inches 

I,  landi. 

Ito  3.'.'.'.'.!.' 

Steel 
Black 

LAP  WELD 

2     50}% 

2j  to6      53j% 

35% 

4I'.;> 

2     32J% 
21  to  6      34!% 

BUTT  WELD,   EXTRA  STRONG   PLAIN  ENDS 

1,  Jandi      46}%  29%  'to  I!      39}% 
} 

J  to  I}. 

51}% 

55S"; 

39% 
43% 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2     48}';,  37%  1   
2}  to  4      51}%  40'(  2}  to  4... 
4}  to  6      50}%  39%  4}  to  6... 

Stock  discotints  in  cities  named  are  as  follows: 

33}% 35)% 
34}% 

18}% 

21}% 

24}% 

20)% 
23)% 

22)'"„ 

-  Chicago  — ■ 

Gal- 

^  New  York— 

Gal- 

Black    vanized 
47%         31% 
42%        27% 

Malleable  fittings.    Class  B  and  C,  from  New  York  stock  sell  at  list  +12}% 
Cast  iron,  standard  sizes,  1 0%,  oft. 

J  to  3  in.  steel  butt  welded 
3}  to  6  in.  steel  lap  welded . 

^-Cleveland  — . 

Gal- 

Black     vanized 

31   % 

27}% 

■•6}% 

42i% 

Black     vanized 

57}%        44% 
53}%       41% 

METALS 

MISCELLANEOUS   METALS— Present  and  past  New  York  quotation, 
in  cents  per  pound,  in  carload  lots: Cur-  One  One   Year 

rent  Month  Ago  Ago 

Copper,  electrolytic        16.75  15  37}  23  50 
Tin  in  5-ton  lots        72.50  72.50  95  00 
Lead          5.20  5.25  7  00 
Spelter         6.50  6.55  7.00 

ST.  LOUIS 

Lead          4.95  5  00  6  80 
Spelter          6   15  6  20  6  75 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  1  ton  cr 
more: 

.   New  York    —Cleveland  —  —  Chicago  — 

j= 

0£       C2<         0>'<  y  £       c><<  O  £      OX 

Copper  sheets,  base.       23  00  22  50         31    50-33  24  50     35  00  26  00     3150 

Copper  wire  (carload 
lots)        23  00  23  00-28        32  00  24  00     34.00  22  00     3100 

Brasssheets        20.50  23  75-28       30  75  24  00     30  00  21   50     50  00 
Brasspipe        30  75  34  00-37       36  50  31   00     41   00  31   00     40  00 
Solder  (half  and  half) 

(case  lots)        38  00  46  50-41        62  00  43  00     4125  39.00     ■:5.00 
Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolltd  14  oz.  and  heavier, 

add  Ic. ;    polished  takes   Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under;    over 
20  in.,  2c. 

BRASS  RODS — The  fdlowing  quotations  are  for  large  lots,  mill.   100  lb.  and 
over,  warehouse:  netextr.Ts: 

Current  One  Year  .\go 

Mill        $18.00'  $25  25 

NewYork          1950'  26.25 Cleveland              23  00  30. 00 
Chicago          24  00  28.00 
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I Mechanical  Achievements  of  United  States 
Railroad  Administration 

iimnunrnimmiin: 1^^™  By  frank  McMANAMYs 
  fTTrTTTTTT Assistant   Director  Mechanical   Department.    Division  of  Operation 

Adverse  decision  of  a  man's  case  without 
hearing  his  side  of  the  story  is  bad  law  and 
equally  bad  horse  sense.  Taking  a  crack 
at  the  United  States  Railroad  Administrw 

tion  has  become  such  an  everyday  proceed- 
ing that  a  counter  blow  is  a  welcome 

novelty.  This  statement  by  a  high  official 
of  the  Railroad  Administration  gives  an 

inkling  of  some  of  the  difficulties  encoun- 

tered when  the  railroads  were  taken  over 

and  sketches  briefly  the  steps  taken  to 
overcome  them.  In  scope  it  is  confined  to 

equipment  and  mechanical  problems,  those 
of  most  moment  to  machine-tool  men.  The 

figures  quoted  by  the  author  show  a 
healthy  improvement  in  the  state  of  the 
rolling  stock  and  a  locomotive  reserve 
which  should  improve  operating  conditions. 

IT  IS  not  possible  to  set  forth  what  the  Railroad 
Administration  has  accomplished  without  taking 
into  consideration  the  conditions  which  existed  at 

and  prior  to  the  time  the  Government  assumed  control 
of  the  railroads.  In  order  to  comprehend  the  difficul- 

ties encountered  by  the  Railroad  Administration  and 
to  appreciate  what  has  been  accomplished,  a  knowledge 
of  some  of  the  conditions  found  in  motive  power  and 

car  departments  will  be  necessary.  The  following  state- 
ment of  conditions  is  therefore  given : 

The  Federal  Government  assumed  control  of  the  rail- 
roads not  because  it  was  desirous  of  adding  to  the 

enormous  task  it  already  had  on  hand,  but  because  it 
w^as  forced  to  do  so  as  a  war  measure,  for  the  railroad 
machine  had,  to  an  alarming  extent,  ceased  to  function, 
and  in  the  emergency  which  confronted  the  nation  it 
was  essential  that  the  railroads  should  function  at 
their  highest  degree  of  efficiency. 

The  statement  has  been  made  and  is  generally  ac- 

cepted that  the  principal  cause  for  the  railroad's  failure 
to  function  was  the  car  and  locomotive  shortage,  and 
while  this  correctly  represents  the  situation  so  far  as 
the  shipper  was  concerned,  from  a  standpoint  of  rail- 

road operation  such  a  condition  did  not  exist. 
When  a  railroad  or  a  number  of  railroads  in  a  section 

of  the  country  are  congested  with  cars,  there  can  be, 
in  so  far  as  those,  railroads  are  concerned,  no  car 
shortage.  When  the  shops  and  roundhouses  on  a  rail- 

road or  a  number  of  railroads  in  any  section  of  the 
country  are  blocked  with  locomotives  undergoing  or 
awaiting  repairs,  in  so  far  as  those  railroads  are  con- 

cerned there  can  be  no  shortage  of  locomotives.  These 
conditions  existed  on  every  railroad  which  was  congested 
with  traffic  at  the  time  the  Railroad  Administration 
assumed  control.  Therefore  congestion  was  not 
primarily  due  to  shortage  of  cars  or  locomotives,  but 
to  the  inability  or  failure  to  use  to  their  maximum 
efficiency  the  cars  and  locomotives  on  hand. 

It  was  not  possible  at  the  time  the  railroads  were 
taken  over  to  say  to  what  extent  the  condition  of 
locomotives  and  cars  was  responsible  for  the  situation 
which  existed,  and  as  the  Railroad  Administration  had 

at  that  time  no  mechanical  department  organized  to 
check  up  shop  practices  and  handling  of  equipment  at 
terminals  and  to  outline  plans  for  improvement,  the 
Interstate  Commerce  Commission  was  asked  to  assist 

in  obtaining  accurate  information  relative  to  the  gen- 
eral situation. 

The  records  of  the  Commission  contained  much  valu- 
able data  with  respect  to  general  conditions  throughout 

the  country.  The  inspection  forces  of  the  Commission 
were  assigned  to  various  congested  terminals,  particu- 

larly throughout  the  East  and  Middle  Westj  to  investi- 
gate and  make  daily  reports  of  the  actual  conditions  of 

locomotives  and  cars  and  train  movements. 
These  reports  showed  that  a  serious  condition  existed 

on  account  of  the  number  of  cars  in  bad  order  at 
various  terminals  and  also  on  account  of  the  general 
defective  and  run-down  condition  of  motive  power, 
which,  together  with  overcrowded  and  inadequate  shops 
and  roundhouses,  had  resulted  in  trains  being  held  at 
terminals  on  account  of  shortage  of  efficient  motive  pow- 

er. This  also  seriously  slowed  up  movement  on  the  road, 
often  to  the  extent  of  blocking  several  divisions.  The 
immediate  remedy  for  these  conditions  was  not  so  much 
the  building  of  new  locomotives  and  cars  as  the  proper 
maintenance  of  locomotives  and  cars  that  were  in  serv- 

ice and  more  prompt  movement  of  trains. 
At  a  time  when  the  various  war  industries  were 

clamoring  for  skilled  mechanics  at  almost  any  rate  of 
pay,  and  the  supply  had  been  substantially  decreased 
by  the  selective  draft,  the  problem  of  improving  the 
condition  of  locomotives  and  cars  in  the  midst  of  ex- 

ceptionally severe  winter  weather  was  an  extremely  diffi- 
cult one. 

A  survey  of  the  situation  indicated  that  shop  facili- 
ties were  sufficient  if  efficiently  used.  Therefore,  one 

of  the  first  acts  of  the  Railroad  Administration  was  to 

nationalize  the  railroad-shop  facilities  so  that  locomo- 
tives could  be  assigned  to  shops  where  repairs  could 

be  made  regardless  of  oviTiership. 
Prompt  handling  of  locomotives  was  seriously  ham- 

pered by  the  poor  condition  of  roundhouses  and  the 
lack   of   facilities    at   many   points   to    makei   running 
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repairs  to  large  locomotives.  Roundhouses  built  20 

years  or  more  ago  for  locomotives  in  service  at  that 

time,  were  still  being  used  to  house  locomotives  more 

than  twice  the  size  of  those  for  which  they  were  de- 

signed. Consequently,  repairs  had  to  be  made  out  of 

doors  or  at  open  roundhouses  with  a  temperature  below 
zero. 

Similar  conditions  existed  in  shops  at  many  points 

for  it  was  found  that  there  had  been  no  improvements 

made  for  many  years  and  consequently  there  were  no 

crane  facilities  or  proper  tools  with  which  to  handle 

and  make  repairs  promptly  to  modern  power.  This  was 

resulting  in  locomotives  be- 
TABLE   I. NEW   LOCOMOTIV 

JANUARY   1,   1918 

1918 

January..  . February.. 
March. .  .  . 

April   May   

June   
July   
August. . . . 
September. 
October. .  . 
November. 
December. 

1919 

January..  . February. . 
March.  .  .  . 

April   

Total. 

Con- 

structed 

by  Loco- motive 
Builders 

103 
92 

123 
135 
195 

167 174 

203 
251 265 
203 
253 

190 
127 
231 
196 

2908 

ing  held  out  of  service  an 
excessive  period  of  time 
receiving  classified  repairs. 
Only  two  methods  of  im- 

proving the  general  condi- 
tion of  equipment  existed; 

to  increase  the  shop  facili- 
ties and  forces  or  to  use 

more  efficiently  the  facili- 
ties and  forces  which  were 

available.  Increasing  the 
facilities  and  forces  under 
war  conditions  was  clearly 
impossible;  this  left  as  the 

only  practical  means  of  im- 
proving equipment  condi- 

tions the  adoption  of  some 
plan  whereby  existing 
facilities  and  forces  could 
be  made  to  produce  greater 
results.  The  first  step  in 
this  direction  was  to  call  on 
the  representatives  of  the 
organized  railroad  em- 

ployees to  agree  to  a  modification  in  certain  particulars 
of  their  agreements  and  contracts  with  the  various  rail- 

road companies  relative  to  hours  of  labor,  and  to  agree 
to  modifications,  under  proper  safeguards,  of  the  rules 
governing  the  promotion  of  apprentices  and  helpers  to 

mechanics.  This  was  agreed  to  by  the  employees'  or- 
ganizations and  on  Feb.  14,  1918,  a  letter  directing  the 

manner  in  which  this  should  be  done  was  sent  to  the 
representatives  of  the  employees  and  to  the  various 
railroad  companies  by  the  Director  General  and  imme- 

diate steps  were  taken  to  increase  the  shop  hours  of 
men  working  in  locomotive  repair  shops  and  round- 

houses to  70  per  week,  where  the  condition  of  equipment 
required  it. 

The  average  increase  in  locomotive  shop  hours  for 
the  entire  country  amounted  to  about  16  per  cent., 
and  the  effect  became  immediately  apparent  in  the  in- 

creased number  of  locomotives  repaired  per  week  in 
comparison  with  the  most  accurate  records  available 
for  the  corresponding  week  of  the  preceding  year.  This 
increase  in  shop  hours  applied  to  roads  where  locomo- 

tives were  in  good  condition  and  shop  facilities  ample, 
as  well  as  to  roads  which  were  not  so  favorably  situ- 

ated, and  enabled  a  comprehensive  program  of  nationali- 
zation of  railroad-shop  facilities  over  the  entire  country 

to  be  carried  out.  Locomotives  from  roads  where  shop 
facilities  were  not  suflicient  and  motive  power  was  in 
bad  condition  were  sent  to  shops  on  other  lines  for 
repairs.  This  distribution  of  locomotives  was  so  ar- 

ranged as  to  reduce,  in  many  instances,  distance  to  the 
repair  shops.     Therefore  the  cost  of  transporting  loco- 

'ES    -ADDED    TO    EQUIP.MENT 
TO  APRIL   30,   1919 

Con- 

structed 
in 

Railroad Shops 

Russian 

Govern- 
ment 

Toic\ 

49 

93 
40 

motives  to  the  shops  was  no  greater  and  under  this 
plan  all  shops  were  kept  working  at  their  maximum 
capacity  with  a  full  force. 

The  plan  of  considering  the  condition  of  equipment 
as  a  whole  and  taking  steps  to  improve  it  by  uniformly 
increasing  shop  hours  on  all  railroads  in  the  country 
and  utilizing  to  their  full  capacity  the  facilities  of  all 
shops,  which  could  only  be  done  under  Federal  control, 
is  really  what  improved  the  condition  of  the  locomotives 
and  cars.  Not  only  was  the  existing  congestion  of 
traffic  cleared  up,  but  trains  were  moved  by  locomotives 
in  good  repair,  with  promptness,  and  with  reasonable 

assurance  that  they  would 
reach  their  destination 
without  delay.  The  result 

of  the  policy  of  nationaliz- 
ing railroad-shop  facilities 

made  it  possible  to  ovar- 
haul  and  in  some  cases 
practically  to  rebuild  at 
other  line  shops,  3003 
locomotives  for  railroads 
which  lacked  sufficient  shop 
space  and  shop  organiza- 

tion, thus  improving  the 
general  situation  without 
detriment  to  the  railroads 

that  furnished  this  help. 
In  addition  to  this,  during 

the  period  Jan.  1,  1918,  to 
Apr.  30,  1919,  there  were 
310  new  locomotives  con- 

structed in  various  rail- 
road shops  under  Federal 

control.  See  Table  I.  In- 
vestigation was  also  made 

of  the  facilities  of  the  dif- 
ferent locomotive  builders  with  a  view  to  having  loco- 

motives repaired  by  them,  but  it  was  found  that  this 
could  not  be  done  to  any  material  extent  without  dis- 

arranging their  schedule  of  new  work  both  on  domestic 
and  foreign  locomotives.  In  view  of  the  need  for  both, 
this  was  not  considered  advisable,  although  both  the 
Baldwin  Locomotive  Works  and  the  American  Locomo- 

tive Co.  did  endeavor  to  make  use  of  surplus  facilities 
to  repair  what  locomotives  they  could  without  inter- 

fering with  their  output  of  new  locomotives. 
Illustrative  of  the  improvement  in  motive  power  and 

the  changed  conditions  in  railroad  shops  is  the  fact  that 
it  was  possible  to  grant  the  request  of  the  Baldwin 
Locomotive  Works,  made  on  Sept.  13,  1918,  for  assist- 

ance in  machining  locomotive  frames,  driving  boxes, 
rods,  etc.,  to  facilitate  the  construction  of  locomotives 
for  our  Army  in  France,  and  this  work  was  continued  in 
railroad  shops  until  the  armistice  was  signed. 

20 

21 
21 
37 
26 
25 
12 
14 
18 

19 
20 

22 

17 
II 
13 
14 

310 

200 

123 
162 

237 212 

239 192 

186 
217 269 
284 
223 
275 

207 138 
244 
210 

341 H 

TABLE    II. 
CLASSIFICATION   OF   STANDARDIZED    LGCOMOTI-VES 

AND  NIMBERS  BUILT 

Specification 
I A 
2A 
3A 

•4A 

5A 
6A 
7 

Type 
Number 

9 
10 
II 

12 

Standard  consolidation. 

Light  Mikado    625 
Heavy  Mikado    23J 
Light  mountain    40 
Hea\'y  mountain   ;.    IS 
Light  Pacific    M 

Hea\'y  Pacific   '...'.    M Light  Santa  Fe   ^    94 
Hea\^-  Santa  Fc    .*    175 6-wheelcd  awitchpr    255 
8-wheeIed  switcher   ,    175 
LightM.allet                  30 
Hea\-y  .Mallet                                I0« 

30 

Total    1.844 

NOTE. — In  addition  to  the  above,  86  locomotives  are  on  order,  but  the  types  of 
these  locomotives  have  not  as  yet  been  decided. 
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The  increased  -wwrfcing  hours  in  railroad  shops  under 
the  instructions  issued  on  Feb.  14,  1918,  were  continued 
until  after  the  signing  of  the  armistice,  and  without 
this  loyal  support  from  the  employees  the  increased 
number  of  locomotives  repaired  during  this  period  and 
the  assistance  rendered  locomotive  builders  would  not 
have  been  possible.  After  the  signing  of  the  armis- 

tice shop  hours  were  reduced  to  nine  per  day,  effective 
Nov.  25,  and  to  eight  per  day,  effective  Dec.  9. 

In  addition  to  the  vigorous  action  which  had  been 
taken  to  improve  the  condition  of  existing  equipment, 
the  necessity  of  adding  to  the  available  stock  was  recog- 

nized    and     designs     were 
TABLE   IV. 

worked  out  for  standard- 
ized locomotives  and  orders 

placed  for  their  construc- 
tion. 

Specifications  were  pre- 
pared and  orders  were 

placed  for  1844  locomotives 
of  standardized  types,  di- 

vided as  shown  in  Table  II. 
These  locomotives  are 

provided  with  every  known 
device  for  efficient  and 
economical  operation.  All 
the  road  locomotives  with 
the  e-xception  of  the  light 
Pacifies  have  mechanical 
stokers  and  locomotives  not 
provided  with  stokers  are 
furnished  with  coal  push- 

ers. All  locomotives  are 

equipped  with  superheat- 
ers, brick  arches,  automatic 

fire  doors,  power  grate- 
shakers,  power  reverse 
gears,  and  electric  head  and 
cab  lights. 

This  order  was  divided 
between  the  American  Lo- 

comotive Co.,  Baldwin  Lo- 
comotive Works  and  the  Lima  Locomotive  Corporation. 

The  first  locomotive  was  turned  out  by  the  Baldwin 
Locomotive  Works  on  July  4,  1918,  and  it  is  expected 
that  the  order  will  be  completed  so  as  to  have  this  entire 
consignment  of  locomotives  in  service  early  in  July, 
1919. 

Reasons  for  Locomotive  Standardization 

The  locomotives  were  built  from  standardized  de- 
signs for  various  reasons,  the  principal  of  which  are  as 

follows : 

First — To  reduce  to  a  minimum  the  time  required  to 
prepare  drawings,  patterns  and  dies,  and  thus  enable 
deliveries  to  begin  quicker  than  where  separate  draw- 

ings and  patterns  would  have  been  necessary  for  each 
lot  of  locomotives  allocated  to  a  particular  road. 

Second — To  secure  quantity  deliveries. 
This  method  of  construction  has  resulted  in  delivery 

being  made  at  a  quantity  rate  which  could  not  have 
been  approached  had  the  locomotives  been  ordered  to 
individual  designs. 

The  increase  in  the  rate  at  which  standardized  lo- 
comotives can  be  turned  out  is  clearly  shown  by  the 

following  comparison  of  two  of  the  principal  shops  of 
the  American  Locomotive  Co.  during  a  portion  of  July 
and  August  when  the  locomotives  built  were  of  indi- 

tokt-miles.  freight  locomotive  and 
train-miles 

vidua!  design,  with  a  similar  period  in  September  and 
October  when  they  were  building  standardized  locomo- tives. 

During  five  weeks,  beginning  July  20,  an  average 
of  13i  locomotives  per  week  were  turned  out  at  the 

Dunkirk  plant,  while  during  five  weeks,  beginning  Sep- 
tember 14,  an  average  of  19i  locomotives  per  week  were 

turned  out  at  the  same  plant.  For  Schenectady,  during 

}  the  five-week  period  beginning  July  20,  an  average 
of  eight  locomotives  per  week  were  turned  out,  while 
for  the  corresponding  period,  beginning  September  14, 
an  average  of  13?  locomotives  were  turned  out.     It  will 

be  seen  that  the  increased 
production  due  to  the 
standardized  locomotives 
was  about  50  per  cent. 

Third — It  has  also  pro- 
vided a  supply  of  equip- 
ment, the  parts  of  which 

are  largely  interchangeable, 
which  is  available  for  use 
anywhere  in  the  event  of 
congestion.  This  removes 
the  necessity  of  carrying  a 
large  stock  of  repair  parts 
for  each  locomotive  and 

avoids  the  delay  which  re- 
sults when  repair  parts 

must  be  ordered  from  a 
distant  owning  road. 

Standardized  Cars 

The  freight-car  situation 
was  handled  along  the  same 
lines  as  were  the  locomo- 

tives. After  careful  con- 
sideration, designs  were 

prepared  and  orders  placed 
for  the  following  cars, 
about  50  per  cent,  of  which 
were  delivered  prior  to 

May  .30,  1919:  25,000  sin- 
gle-sheathed box  cars  of  50  tons  capacity;  25,000  self- 

clearing  steel  hopper  cars  of  55  tons  capacity;  25,000 
double-sheathed  box  cars  of  40  tons  capacity;  20,000 
composite  gondolas,  with  drop  doors,  of  50  tons  capac- 

ity, and  5000  low-side  gondolas  of  70  tons  capacity. 
In  addition  to  the  designs  for  freight  cars  for  which 

orders  have  been  placed,  designs  have  been  prepared 
for  all-steel  box  cars  of  50  tons  capacity,  refrigerator 
cars  of  30  tons  capacity,  general-service  gondola  cars 
of  50  tons  capacity,  steel-framed  stock  cars  of  40  tons 
capacity,  flat  cars  of  55  tons  capacity,  oil  tank  cars  of 
7000  gal.  capacity,  oil  tank  cars  of  8000  gal.  capacity,  oil 
tank  cars  of  10,000  gal.  capacity,  acid  tank  cars  of  7000 
gal.  capacity,  acid  tank  cars  of  8000  gal.  capacity,  and 
acid  tank  cars  of  10,000  gal.  capacity.  While  no  cars 
have  actually  been  built  from  these  drawings,  they  are 
available  at  any  time  that  the  traffic  needs  show  them 
to  be  desirable. 

Plans  for  All-Steel  Cars 

Complete  plans  and  specifications  of  all-steel  baggage 
cars  in  both  60-ft.  and  70-ft.  lengths  have  been  prepared, 
and  tentative  plans  prepared  for  70-ft.  steel  coaches,  and 
for  steel  passenger  and  mail,  passenger  and  baggage, 
passenger,  baggage  and  mail  cars. 

Under   private   operation,    at   many   points   complete 

1918 
Total 

Revenue 
Ton  Miles 

Total 
Freight 

Locomotive 
Miles 

Revenue 
Ton  Miles 

Per 
Locomotive 

January   
February   
March         .... 

24,665,552,565 
26,591,083,000 
31,341,327,931 
34,250,247,914 
33,978,6.SO,000 
34,336,703,000 
35,979,291,000 
35,660,217,000 
35,763,381,000 

Total 
Ton  Miles 

55,442,425 
55,251,000 
59,039.387 
62,066,394 
64,983,000 
61,656,000 
62,210,000 
60,970,000 
61,459,000 

Total 
Train  Miles 

819,181 

865,116 

1,099,927 
1,125,875 
1,085,000 
1,171,000 
1,241,000 
1,263,374 
1,224,360 
Total  Ton 
Miles  Per 
Train  Mile 

.\pril   

May 

June   July   
August   
September   

39,548,562,000 
35,533,026,000 
33,659,507,000 

30,383,169,000 
25,681,943,000 
28,952,925,000 

54,843,000 
51,293,000 
50,402,000 

48,463,000 
40,857,000 
43,972,000 

721 693 
668 

627 
629 
658 

November   
December   

1919 
January   
February   
March      

NOTE — The  above  figures  from  January  to  September 
inclusive  were  taken  from  forms  originated  by  the  Bureau  of 

Railway  Economics. 
From  October  to  March  inclusive  were  taken  from,  forms  pre- 

pared by  the  Operating  Statistics  Section  of  the  Division  of 
Operation  which  gives  the  data  on  a  slightly  different  basis. 
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organizations  for  the  maintenance  of  a  comparatively 
small  number  of  locomotives  or  cars  were  maintained 

side  by  side,  which  resulted  in  a  duplication  of  work, 

heating  plants  and  supervising  forces.  Wherever  a 

saving  could  be  made  without  adversely  affecting  effi- 

ciency such  duplicate  facilities  were  eliminated.  Con- 
solidations have  been  made  at  820  points  and  the  annual 

saving  effected  thereby  amounts  to  $4,200,000.  Addi- 
tional consolidations  are  under  way  and  will  be  made 

as  fast  as  complete  investigations  and  necessary  minor 
changes  can  be  completed. 

TABLK    V. 

In  connection  with  this  work  extensive  investiga- 
tions were  conducted  cover- 

ing shop  and  engine-house 
operation,  resulting  in 
changes  and  improvement.s 
which  have  materially  in- 

creased the  output.  It  was 
also  possible  by  rearrang- 

ing the  method  of  handling 
work  in  angine  houses,  to 
release  hundreds  of  em- 

ployees who  were  sorely 
needed  in  other  depart- 

ments, and  the  saving  ef- 
fected in  engine-house 

operation  by  such  reduction 

in  force,  while  not  obtain- 
able for  all  railroads,  on  one 

railroad  alone  amounted  to 
$15,000,000  per  annum, 

It  was  also  possible  by 
rearranging  methods  of 
handling  locomotives  at 
terminals  to  secure  greater 
efficiency  from  ssch  locomo- 

tives and  thus  overcome 
what  otherwise  would  have  been  a  shortage  in  motive 
power.  For  example,  on  one  railroad  an  appeal  was  made 
for  an  additional  assignment  of  25  Mallet  locomotives, 
but  by  changing  the  method  of  handling  work  at  the  im- 

portant terminals  on  that  line  the  delay  to  locomotives 
at  such  terminals  was  reduced  to  a  minimum,  and  by 

thus  increasing  the  efficiency  of  the  locomotives  in  serv- 
ice, it  was  found  that  it  would  not  be  necessary  to 

build  and  furnish  the  additional  25  Mallet  locomotives, 
valued  at  $2,145,400.  Instead  of  this  they  were  able 
to  release  for  service  on  other  lines  nine  Mallet  loco- 

motives,  valued   -at   $772,344. 

Improvement  in  Condition  of  Locomotives 
Under  Federal  Control 

The  condition  of  motive  power  on  all  lines  under 
Federal  control  has  shown  a  gradual  improvement,  and 
the  locomotives  in  service  are  in  much  better  condition 
than .  they  were  18  months  ago.  On  some  lines  that 
la.st  spring  required  extensive  assistance  from  other 
line  shops,  the  condition  of  power  has  shown  such  a 
marked  improvement  that  they  are  now  doing  all  of 
their  own  repair  work,  and  in  addition  are  repairing 
locomotives  for  other  lines. 

The  tabulations  furnished  by  the  railroads  show  an 
average  increase  of  20.93  per  cent,  each  week  in  the 
number  of  locomotives  receiving  classified  repairs  dur- 

ing the  period  of  increased  shop  hours. 
Table  II-  shows  the  number  of  locomotives  in  actual 

service  and  the  number  stored  which  have  been  re- 
paired and  made  ready  for  service. 

I.OCOMOTIVE    FREIGHT  TRAIN  AND  FREIGHT 
CAR   PERFORMANCE 

NOTE. — The  decrease  in  average  miles  per  freight  car  per 
day  is  due  to  the  large  surplus  of  freight  cars  which  are  in  storage 

because  of  decrease  in  traffic.      'Information  not  available. 

The  locomotives  in  the  column  headed  "Number  Re- 
paired and  in  Storage  Ready  for  Service,"  are  being 

keld  in  reserve  and  are  available  for  sei-vlce  with  any 
increase  in  business  beyond  the  capacity  of  the  loco- 

motives now  being  used.  With  this  stored  power,  to- 
gether with  the  deliveries  which  are  yet  to  be  made  by 

the  builders,  there  is  no  doubt  that  all  lines  under  Fed- 
eral control  will  have  a  sufficient  number  of  locomotives 

in  serviceable  condition  to  handle  all  business  offered. 
Tables  IV  and  V  are  included  to  illustrate  the  changes 

in  the  condition  of  the  rolling  stock  as  indicated  by  the 
miles  traveled  and  loads  carried.     Comment  is  hardly 

necessary,  as  the  figures 
speak  for  themselves. 

Obsolete  Machinery 
Replaced 

As  previously  stated, 

many  shops  and  round- 
houses were  found  to  be  ob- 

solete. In  order  to  over- 
come this  condition  exten- 

sive improvements,  includ- 
ing the  replacement  of  ob- 

solete machinery  and  tools 
with  those  of  a  more 
modern  design,  have  been 
started  and  are  now  under 

way  on  many  lines  of  rail- 
roads, and  when  these  are 

completed,  shops  and 
roundhouses  on  those  lines 
will  be  in  condition  to  take 
care  of  the  most  modem 

power  with  efficiency. 
These  improved  facilities 
should  make  it  possible  to 

prevent  power  from  ever  again  getting  in  the  condition 
it  was   at   the  time   the   Government  assumed   control. 

table  III.   locomotives  in  service  and  in  storage 

Month — 

January .  .  , 
February.  . 
Mareh.  .  .  . 
April   
May   
-Tune   

July 

August .  .  .  . 
September . October.  ,  . 
November . 
December . 

Month  — 
January.  .  . February.  . 

March .... 

April   May   

1918 

Average 

Miles  Per 
Freight 

Car 
Per  Day 

Average 

Miles 
Per 

Locomotive Per  Day 

Tons 

Per Loaded Freight 

Car  Mile 

Tons  Per 
Freight 

Train 

Mile 

January   February   
March   

April   
May   

June   

18.3 

23  9 24.9 
25.9 

26.4 

26  8 26  5 

26  0 
26  8 
26.2 
24.6 22.8 

21.4 
20.3 
20  4 

59.4 
65.8 
66.8 
68.0 67.0 

64.9 
64.2 
64.6 65.0 

* 
* 
* 

* 
* 
• 

29.6 

28.8 

28.1 
29.4 

27.6 
28.3 

30.1 
30.1 
29.7 
29.7 29.5 
29.8 

29.0 

27.7 

27.6 

577 

625 

673 
696 663 
698 
723 

729 728 

721 
693 
668 

627 
629 

658 

luly   

August   
September. . . . October   
November. .  .  . 
December. .  . 

1919 
Janury   February   
March   

919 

Number Nimiber  Repaired 
[n  Artual and  in  Storage 
Servnce Ready  for  Semce 49,204 

379 
49.700 

323 

49,361 382 
49,688 

3M 

50.199 

397 51,236 450 
52.969 798 
53,398 708 

53,774 

994 

53.874 
901 

53.050 
1021 

53,280 

1167 

53,113 

1582 

52.794 3009 52.717 4043 

S2,S98 
4604 

52.809 4477 

How  Would  You  Prevent  Oil  from 
Discoloring  Finished  Surfaces? 

By  C.  p.  Bloomer 

Regarding  your  query  on  page  802  let  me  suggest  a 
liberal  use  of  kerosene  oil  once  a  week  as  a  preventive. 
Saturday  is  a  good  day  to  apply  it,  as  the  machines 

are  idle  over  Sunday  and  if  the  kerosene  is  "sloshed" 
on  the  sides,  etc.,  and  through  the  various  plain  bear- 

ings, you  will  have  little  bearing  trouble  or  discolora- 
tion. The  kerosene  smell  is  mostly  gone  by  Monday 

morning.  To  remove  the  discoloration  already  present 
use  a  little  wood  alcohol  on  waste. 
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Fj'ed  H.   Colvin,, 
fiawCfPAi.      ASSOC/AT£      £OITO/i  ,    AMEKfCAN  J-tACMIfftST 

The  distribution  of  the  machine-building  capacity  of  the  country  has) 
been  more  or  less  disputed.  This  shows  for  the  first  time  accurate  data 

as  to  just  what  each  section  was  doing  at  three  periods;  before  the  great 

war,  at  the  time  of  our  entry  into  the  struggle  and  at  the  close.  The* 
map  shows  this  graphically  and  gives  Ohio  first  place,  with  Cincinnati 
almost  as  large  as  the  second  state,  Connecticut.  If  the  shops  across  the 
river  in  Kentucky  were  included,  it  would  put  Cincinnati  in  the  lead. 

NOW  that  the  abnormal  demand  for  machine  tools 

due  to  war  needs  has  subsided,  it  is  not  only  in- 
teresting but  also  profitable  to  survey  the  field 

and  see  exactly  what  has  happened  during  the  last  four 
and  a  half  years.  Previous  to  the  war  there  were  about 
SOO  concerns  in  this  country  making  metal-working  ma- 

chinery. These  concerns  employed  about  30,000  people 
and  had  an  output  of  approximately  $50,000,000  per 

year.  It  is  estimated  that  in  the  machine-tool  plants 
previous  to  the  war  about  30  per  cent,  of  the  product 
was  built  for  export. 

The  year  1914  had  seen  a  distinct  depression  in  the 
metal-working  trades  and  it  was  not  until  the  late  fall 
that  the  demand  from  Europe,  as  well  as  from  concerns 
in  this  country  having  European  contracts,  began  to  be 
felt.  During  the  next  two  years  the  great  majority  of 
the  machine  tools  built  were  either  for  the  manufacture 
of  munitions  by  the  Allies  or  for  the  manufacture  of 
munitions  in  this  country  for  them.  A  number  of  new 
firms  entered  the  machine-tool  field,  for  the  most  part 
confining  their  activities  to  the  manufacture  of  spe- 

cial machinery  or  the  copying  of  simple  standard  ma- 
chines. According  to  the  statistics  of  the  Machine- 

Tool  Section  of  the  War  Industries  Board,  however,  the 

number  of  new  firms  going  into  the  machine-building 
business  after  our  entry  into  the  war  was  not  as  great 
as  many  have  supposed.  The  increase  from  July,  1914, 

to  April,  1917  was  considerable;  from  310  to  367  or 
nearly  20  per  cent. 

Machine-tool  builders  and  users  generally  are  familiar 

with  the  activities  before  the  formation  of  the  Machine- 
Tool  Section  just  referred  to,  and  nearly  all  have  had 
occasion  to  become  acquainted  with  its  workings  from 

securing  its  assistance  in  procuring  material  and  needed 

machinery,  as  well  as  in  assisting  the  compilation  of 

statistics  by  making  weekly  and  monthly  reports.  This 
information  included  an  inventory  of  all  the  available 
machine  tools,  not  omitting  those  which  were  held  on 
the  docks  at  various  ports  for  shipment;  this  amounting 
to  approximately  $10,000,000.  Coupled  with  the  data 
as  to  the  possibilities  of  manufacture,  this  information 
made  it  possible  to  advise  the  various  Governmental  de- 

partments as  to  the  placing  of  orders  for  machine  equip- 
ment for  various  contracts. 

Figs.  1,  2,  3  and  4,  and  the  tables  give  an  interesting 
resume  of  the  data  as  to  cause  of  delay,  distribution  of 
products,  and  equipment  purchased  through  the  pur- 

chasing commissions  for  the  various  governments.  The 
figures  are  for  the  month  of  October,  1918,  when  pro- 

duction was  at  its  height. 
This  taking  of  machines  from  the  docks  required 

well-balanced  judgment  .to  avoid  the  antagonizing  of 
foreign  governments,  and  most  of  all,  to  prevent  dis- 

turbing manufacturing  capacities  in  this  country.  If, 
for  example,  certain  machines  could  be  i^ecured  direct 
from  the  builder  it  was  better  to  do  so  than  to  take 
machines  from  the  dock  and  so  perhaps  cause  the  builder 
to  close  his  shop  or  disturb  his  organization.  On  the 
other  hand,  machines  like  cylinder  grinders  and  those 
needed  for  toolroom  work,  were  taken  at  once  to  enable 
Ford  and  others  to  get  started  on  Liberty  motor  work, 
as  the  builders  could  not  supply  them. 

In  order  to  keep  advised  in  regard  to  the  condition  of 
the  industry  a  monthly  questionnaire  was  sent  to  each 
firm.  The  data  given  indicated  the  condition  of  each 
plant  and  if  fallingbehind  in  production  indicated  the 

cause,  and  knowing' this,  it  was  often  possible  to  help rectify  the  trouble.  This  data  also  indicated  from  its 

percentage  of  war  work.^etc,  to  what  priority  it  was 

entitled  to'  in  the  way  of  securing  transportation  privi- 
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leges,   fuel,    materials,  labor,   etc.,   and   was  kept   for 

ready  reference  for  use  of  the  various  departments. 

It  is  interesting  to  learn  that  only  9.2  per  cent,  of 

the  employees  were  working  more  than  10  hr.  a  day 

in  May,  while  in  October  61  per  cent,  exceeded  the  10- 

Number     of     Firms     Reporting 
175         267         291         348        328         365         349         J66 

Total    Number    of    Employees 
42  540  62,364    70,924     73,122    67,166     77,506     72.063    73,861 

45,000   '■   ""   '   '   

40,000 

35,000 

10,000 

25,000 

20,000 

15,000 

10,000 

5,000  E;^ 

1— •— •— 

►—•—•— 
1 -•— •*! . 

t 

1 

Hours 

1 

1 

: 

i,--Over 

•0  Hours 

— 

jL-'Over 

9  Hour s 
1 

:---
 

_____ 

1 

.-0 

k-er  8  He 
urs 

•'—- L   

April     May      June     July       Aug.     Sept      Oct.       Nov. 
FIG.    1.      LENGTH   OF   WORKING    DAY 

hr.  limit.  The  comparison  between  the  standard  work- 
ing day  and  the  actual  working  day  is  computed  as  fol- 

lows: The  standard  day  is  the  number  of  hours  for 
which  straight  time  is  paid.  The  actual  day  is  the- 
total  number  of  working  hours  including  those  for 
which  overtime  is  paid.     It  is  also  well  to  note  that 

TABLE  I.    CAUSES  OF  DELAY  IN  FILLIN'G  SCHEDULE 

Firms 
Firms 
I'irms 
Firms 
Firms 
Firms 
Firms 
Firms 
Firms 
Firflis 

May,  1918 
reportinR    257—100% 
reporting  dpiavs          71 — 27.5% 
reporting  no  rt(>lays    186 — 72.3% 
reporting  labor  troubles           31 — 12% 
reporting  labor  shortage    132 — 51.4% 
reporting  shortage  of  material          75 — 29.  2% 
reporting  shortage  of  fuel           1 3 — 5 .  0% 
reporting  shortage  of  transportation          38 — 14.8% 
reporting  shortage  of  cars   , .        27 — 10.5% 
reporting  Government  delay          14 — 5.6% 

Oct,  1918 345—100% 
223—65% 
132—35% 
6-1.7% 

187-54.2% 92—26.6% 4-1.2% 

21—6.1% 8—2.3% 

19—5.5% 

desiring  the  tools,  negotiations  were  in  many  cases  made 
by  the  Machine-Tool  Section  with  the  manufacturer  of 
the  machine  desired.  In  all  such  cases  the  price  paid 
was  subject  to  approval  by  the  Machine-Tool  Section,  as 
we  had  agreed  to  purchase  machine  tools  for  our  Allies 
at  the  same  price  we  paid  for  them.  In  most  cases, 
however,  they  were  permitted  to  place  their  orders  as 
they  pleased,  subject,  of  course,  to  the  approval  of  the 
Machine-Tool  Section  of  the  War  Industries  Board. 

During  the  year  ending  Sept.  1,  1918,  the  purchases 
through  the  purchasing  commission  were  as  follows: 

For  the  French  government , 
For  the  British  government    . 
For  the  Italian  government  . 
For  the  Belgian  government. 
For  the  Ilussian  government . 

$2,97e,435  DO 7,636,086  00 
1,764,302  00 

26.126  00 
61,186  00 

The  total  exports  of  machine  tools  to  the  allied  coun- 
tries from  February  until  October,  1918,  follow:    Based 
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on  these  figures,  the  total  annual  export  for  12  months 
would  amount  to  approximately  83,000  tons,  having  a 
total  value  of  $50,000,000 : 

Weight  in  Pounds  Value 
France    33,685,109  $10,624,923.00 
Italy    7,678,343  2,179,026  00 
Portugal    32,596  13,621   00 
England    28,584,630  11,137,69700 
Japan    17,268,355  3,398,277.00 
Russia    31,020  9,831.00 
All  other  countries    31,934,893  7,679,996.00 

while  labor  shortage  had  increased  from  51  per  cent,  in 
May  to  54  per  cent,  in  October,  the  number  of  cases  of 
labor  troubles  had  decreased  from  12  per  cent,  in  May  to 
less  than  2  per  cent,  in  October.  This  may  have  been 
partly  due  to  the  work  or  fight  legislation. 

TABLE  II.     DISTRIBUTION  OF  PRODUCT 

•   Number    of    Employees   , 
V„?Government        41,721—68%  58,543—82% 
Albed          10,395—17%  7,085—9% Miscellaneous          7,732—12,6%  5,284—8% 
Stocli           1,495—2.4%  890—1% 
Total        ..:                 560,985—100%  71,903—100%' Firms  reporting  source  of  orders    231 — 60,985  350   71,903 Emp.  Emp. 

The  purchase  of  machine  tools  by  our  Allies  was  made 
through  the  purchasing  commission,  and  where  these 
purchases  were  made  through  a  loan  to  the  government 

During  the  month  of  July,  a  survey  was  made  of 
the  material  likely  to  be  required  by  the  machine-tool 
industry  for  the  six  months  ending  Dec.  31,  as  this 
would  also  serve  as  a  guide  for  future  requirements 
had  the  war  lasted.  Table  III  has  been  compiled  as 
showing  the  material  which  would  be  required  by  the 
machine-tool  industry  and  the  manufacturers  of  metal- 

TABLE  III.     REQUIREMENTS  OF  MACHINE-TOOL  INDUSTRY 

Average  demand  of  power  from  central  stations    292,892  kw. 
Coal  required  for  heat  and  power  (not  including  central  stations)..  802,629  tons 
Iron  castings  required  (50%  scrap)    917,356  tons 
Pig  iron    489,583  tons 
Foundry  coke.                 ,  ,  351.550  tons 
Steel  forgings               ,..  43,392  tons 
Screw  stock    44,210  tons 
Black  stock    91,557  tons 
Ground  stock    5,778  tons 
Carbon  tool  steel.    10,542  tons 
High-speed  tool  steel    2,083  tons 
Sted  eastings    57,429  tons 
Bronze  castings                10,720  tons 
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working  machinery  for  a  period  from  July,  1918,  to 
July,  1919. 

According  to  the  statistics  which  were  secured,  there 
were  310  firms  engaged  in  the  production  of  metal- 
working  machinery  in  the  United  States  in  July,  1914. 
These  employed  30,082  people  and  had  an  annual  output 
of  appro.ximately  $50,000,000. 

In  April,  1917,  the  number  of  firms  had  increased  to 
367  and  the  number  of  employees  to  67,229.    In  October, 

Number      of     Firrns      Reporting 
178       Z3I         Z87        346        525         362         350         359 

Number      of      Emp'oyees     Engaged 
45.736    60,985      67.346    72.344    67,165     72.042     71.903     73.287 <0 
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FlU.    3.      NUMBER   OF    EMPLOVEES 

1918,  the  number  of  plants  was  378  and  the  number  of 

employees',  77,154. 
These  figures  do  not  in  most  cases  include  those 

plants  which  made  only  a  few  tools  on  contract  for  the 
regular  manufacturers,  nor  those  who  engaged  tem- 

porarily in  the  production  of  metal-working  machinery 
but  who  have  since  gone  into  other  lines  of  work.  It 
is  believed,  however,  that  had  firms  of  this  kind  been 
included  it  would  not  have  increased  the  total  by  more 
than  5  per  cent,  in  either  case. 

It  is  extremely  interesting  to  learn  that,  according  to 
all  records,  the  industry  had  been  sufficiently  expanded 

TABLE  IV.     METAI^WORKING  MACHINERY  MADE  IN  U.  S. 

Julv,  1914  April,   1917  Oct.,    1918 
No.  of  firms    310  367  37! 
No.  of  Rmplovecs               30,082  67,299  77,154 
Yearly  valun  of  product     $50,000,000     $500,000,000 

No.  of  Employees  by  States; 
California    0  25  30 
Connecticut    3,425  7,897  9,363 
Delaware    221  318  328 
Illinois    1.564  1,680  4,201 
Indiana    450  1.940  2,45 
Iowa    68  273  448 
Kentucky    191  417  585 
Maine    250  450  405 
Maryland    200  200  20 
Massachusetts    2,865  7,192  8,111 
MichiKan    593  1,737  2,065 
Missouri    58  115  140 
New  Hampshire    117  254  222 
New  Jersey    1,017  2,206  2,488 
NewYork      3,430  5,897  6,880 
Ohio                    7,855  19,048  20,895 
Pennsvivania    3,212  6.202  6,467 
Rhode  Island    2,698  4,354  6.382 
Tennossee   ^    5  '0  « -i? 
Vermont    «»3  2,315  2,276 
Virginia    20  40  155 
Wisconsin    950  2729  3,363 

30,082  67,299  77,174 

SO  that,  when  hostilities  ceased,  it  had  a  yearly  capacity 
of  turning  out  1,000,000  tons  of  metal-working  ma- 

chinery with  an  estimated  value  of  $500,000,000.  In 
contrast  with  this,  we  are  informed  that  the  German 
Empire  during  1917  is  supposed  to  have  produced  $200,- 
000,000  worth  of  metal-working  machinery,  while  the 
British  output  is  given  at  $50,000,000. 

Table  IV  gives  an  idea  of  the  distribution  and  loca- 
tion of  the  metal-working  plants  by  states  and  also  the 

number  of  men  employed  in  each.  This  gives  a  good 
idea  of  the  distribution  of  the  machine-building  in- 

dustry and  leaves  no  doubt  as  to  the  predominance  of 
Ohio  in  this  line,  as  it  shows  more  than  any  other  two 

228 Numbe-r       of         Firms 
159         257       294,       341        333       264         228 

Total        Specific       Causes 
331         331        374        437       410        396         345       357 
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states  combined.  According  to  its  size  and  population, 
however,  Rhode  Island  holds  the  palm,  with  a  total  of 
6382  employees.  The  map  shows  distribution  by  cities. 

The  accompanying  map  in  the  form  of  a  Jouble  page 
insert,  however,  gives  a  good  idea  of  the  distribution  of 
both  the  firms  and  the  men  in  all  the  states  where  metal- 
working  machinery  is  of  sufficient  size  to  warrant  it  be- 

ing noted. 

How  to  Prevent  a  Grinding  Trouble 
By  Richard  J.  Jacker 

On  page  705  of  Aynerican  Machinist,  John  Vernon 
wants  to  know  how  to  grind  one  side  of  a  i-in.  cold- 
rolled  steel  plate  2J  in.  wide  and  12  in.  long  without 
having  it  warp.  I  would  suggest  grinding  both  sides 
of  the  plate  before  riveting  on  the  cast-iron  bracket, 
and  then  grinding  the  side  opposite  to  the  desired 
finish. 
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A  Course  in  Industrial  Engineering 
By  F.  a.  Hobart 

Instructor  of   Machine   Shop   Practice   and   Management, 
University  of  Illinois 

The  need  for  men  who  have  had  specific  training  in 

Industrial  engineering,  which  is  purely  an  arbitrary 

title,  has  been  long  felt.  At  the  present  time  some  of 

the  leading  universities  are  offering  pioneer  courses 

in  scientific  management  and  its  allied  branches.  These 

courses  are  offered,  as  a  rule,  in  connection  with  the 

regular  commercial  or  business  courses  and  have  an 

affiliation  with  the  engineering  departments  in  so  far 

as  the  fundamental  general  engineering  and  shop 
courses  are  concerned. 

At  the  present  time,  however,  the  teaching  of  indus- 
trial engineering  is  largely  of  an  experimental  nature. 

The  courses  as  outlined  in  the  curricula  are  liable  to  be 
more  attractive  and  flattering  than  efficient  but  the 

general  aim  is  to  produce  graduates  who  will  be  able  to 

apply  the  fundamental  principles  of  scientific  manage- 
ment and  to  obtain  maximum  production  in  a  manner 

peculiar  to  the  shop  in  question. 
It  is  an  accepted  fact  that  the  true  industrial  engineer 

must  understand,  primarily,  methods,  material,  markets 
and  men,  as  they  apply  directly  to  manufacturing  prob- 

lems. The  student  who  contemplates  following  the  pro- 
fession of  a  manufacturing  expert  must  possess,  as  part 

of  his  natural  equipment  of  initiative  and  practical  abil- 
ity, a  fair  working  knowledge  of  the  four  factors  men- 

tioned above. 

Let  us,  therefore,  analyze  two  plans  of  teaching  in- 
dustrial engineering  now  in  use,  and  for  comparison 

consider  a  third  plan. 

(A)  A  Lecture  Course  Without  Shop  Practice 

This  plan  is  of  use  to  institutions  without  shops  in 
which  to  give  practical  demonstrations  of  the  principles 
of  shop  management  and  which  are  not  fortunate  in 
having  the  available  funds  necessary  to  do  otherwise. 

(B)  A  Course  of  Intensified  Shop  Practice 

In  this  plan  the  shops  of  the  institution  are  organized 
according  to  the  principles  of  efficient  management.  A 
standard  machine  is  designed  and  manufactured  for 
the  purpose  of  giving  its  readers  actual  shop  practice 
and  demonstrations  in  the  principles  of  management 
involved.  This  work  is  supplemented  by  related  lec- 

tures. To  assure  each  member  of  the  class  actual  con- 
tact with  the  various  managerial  duties  the  class  is 

divided  into  groups.  These  groups  are  assigned  to 
certain  divisions  of  the  work  so  that  each  student  will 
cover  every  detail  of  the  office  and  shop  routine  em- 

ployed in  manufacturing  the  machine.  Inasmuch  as 
over  80  per  cent,  of  freshmen  students  know  little  or 
nothing  of  modern  manufacturing  methods  the  prac- 

ticability of  this  procedure  is  obvious. 

(C) A  Demonstrative  Course 

This  plan  attempts  to  acquaint  the  students  with  a 
general  knowledge  of  practical  shop  work  and  the  func- 

tions of  shop  management.  The  course  includes  a  sem- 
ester of  elementary  shop  practice  together  with  lectures 

pertaining  to  the  same,  and  a  semester  of  advanced 
shop  practice  and  the  manufacturing  of  a  standard  ma- 

chine, with  preliminary  lectures  on  shop  management. 
These  courses  are  prerequisites  to  a  third  course  on  the 
application  of  the  principles  of  scientific  management. 

This  method  permits  instruction  in  the  care  and  oper- 
ation of  machine  tools  and  in  preparing  the  sequence  of 

operations  to  be  followed  in  working  out  assigned  prob- 
lems. It  also  allows  a  better  understanding  of  instruc- 

tion cards.  This  seems  to  be  the  logical  procedure  to 
follow.  The  manufacturing  of  a  standard  machine  is 
done  by  the  students  of  the  first  two  courses  under  the 
supervision  of  students  of  the  third  who  have  advanced 
from  the  shops  to  engineering  duties  in  managerial 
capacities.  It  can  be  readily  seen  that  a  course  of  this 
kind  covers  the  work  in  as  thorough  a  manner  as  is 

possible  in  educational  institutions. 
In  teaching  industrial  engineering  according  to  plan 

(B)  it  seems  that  shop  practice  is  necessarily  presented 
for  production  purposes  alone  without  any  relation  to 
allied  subjects  such  as  general  engineering  and  applied 
mechanics.  In  other  words,  the  work  is  quite  similar 
to  that  of  trade  schools.  All  the  objectionable  features 
of  plans  (A)  and  (B)  are  removed  in  (C)  as  the  work 
may  be  presented  in  such  a  manner  as  to  be  directly 
correlated  with  regular  engineering  subjects. 

A  Cheap  and  Efficient  Tumbling  Barrel 
By  John  Drew 

A  tumbling  barrel,  all  parts  of  which  except  the 
central  feature  may  be  found  in  any  machine  shop, 
is  shown  in  the  cut.  A  pair  of  shaft  hangers,  two 
flange  castings,  two  short  pieces  of  shafting  and  a 
suitable  pulley  being  the  principal  requirem.ents.  The 
barrel  itself,  while  not  exactly  indigenous  to  the  ma- 

A  HOME-MADE  TUMBLING  BARREL 

chine  shop,  will,  after  July  1,  probably  be  a  drug  on 
the  market. 

The  construction  is  clearly  shown  by  the  picture.  The 
floor  pan,  which  is  a  necessity  if  the  tumbling  is  to  be 
done  wet,  may  be  soldered  up  from  sheet  metal  if  a 
cast-iron  pan  is  not  available  as  in  this  case,  while  if  the 
tumbling  is  dry  the  pan  may  be  omitted  altogether. 
The  opening  in  the  side  of  the  barrel  will  of  course 
depend  upon  the  nature  of  the  material  to  be  handled. 
In  this  one  a  swinging  strap  is  attached  by  a  bolt 
and  hasp  to  the  barrel,  and  a  round  cover  fitted  with 
a  rubber  gasket  is  held  to  the  opening  by  a  setscrew. 



June  19,  1919 Let's  Go — Buy  Equipment  Now 
1171 

Making  Water-Gage  Fittings  in  a  Railroad  Shop 

THE 
 halftone  

and 
line  engravings

  
il- 

lustrate complete
 

sets  of  brass  lathe  tools 

made  and  used  at  the 

Sacramento,
  

Calif.,  shops 
of    the    Southern    Pacific 

Co.  for  turning  out  water-gage  cocks  for  all  classes 
of  locomotive  boilers.  These  tools,  like  other  equip- 

ment made  specially  for  various  classes  of  brass  fit- 
tings, have  effected  an  important  saving  compared  with 

results  obtained  with  earlier  apparatus,  and  it  is  be- 
lieved that  details  of  the  several  tool  outfits  herein  de- 

scribed will  be  of  value  to  readers  engaged  in  similar 
lines  of  shop  work. 

Figs.  1,  2  and  3  illustrate  the  various  tools  used  for 
finishing  the  fittings  for  the  water  gage  in  Fig.  4.  As 
the  top  and  bottom  fittings  here  shown  are  alike,  except 
for  the  pipe  connection  at  the  bottom  of  the  latter,  only 

By  frank  a.  STANLEY 

This  article  covers  sets  of  tools  for  turning,  bor- 
ing, facing,  threading  and  otherwise  machining 

various  parts  entering  into  the  construction  of 
gage  cooks  and  fittings.  The  tools  are  all  used  on 

the  brass  lathe,  are  of  a  practical  character, 
and  may  be  of  value  on  similar  kinds  of  work. 

all  at  one  operation.  The 
drill  carried  in  the  tool 
B  has  three  diameters,  the 
shoulder  from  the  outer 
or  i-in.  diameter  to  the 
1-in.  portion  being  carried 
upon  a  radius  of  i  in.  to 

rough  out  the  seat  in  the  valve  for  the  spherical  end  of 
the  valve  stem  which,  as  seen  in  Fig.  4,  is  finished  to  a 
semicircle  of  A-in.  diameter.  This  seat  in  the  valve  and 
the  i-in.  hole  forming  the  passage  through  the  end  of 
the  same  nipple  are  finished  by  means  of  the  tool  C, 
Figs.  1  and  2,  which  is  guided  by  its  i-in.  body  in  the 
valve-stem  hole  drilled  by  the  first  tool  B,  and  thus  used 
for  putting  the  i-in.  hole  clear  through  the  outer  nipple 
and  at  the  same  time  finishing  the  i-in.  seat  for  the 
valve.    The  tap  D  is  then  run  in  to  tap  the  stem  hole. 

The  turning  cutter  in  the  box  tool  B,  Fig.  1,  has  al- 
ready been  referred  to  as  sizing  the  outside  of  the  valve- 

FIG.  1.   GROUP  OF  TOOLS  FOR  GAGE  FITTINGS 

one  of  the  fittings  is  included  in  the  group  of  parts  and 
tools  in  Fig.  1.  The  one  shovra  is  for  holding  the  lower 
gage-glass  stem  and  is  seen  at  A,  Fig.  1. 
The  tools  for  finishing  the  upper  and  lower  valve 

seats  and  valve-packing  nipple  are  represented  at  B,  C 
and  D,  Figs.  1  and  2.  The  combination  box  tool  and 
drill  at  B  starts  the  3-in.  hole  for  the  passage  under  the 
valve  seat,  drills  the  1-in.  hole  for  the  valve  stem,  drills 
the  S-in.  hole  in  the  nipple  for  the  reception  of  the  pack- 

ing gland,  turns  the  outside  of  that  nipple  to  IJ-in. 
diameter  for  the  threading  for  the  valve-seat  packing 
cap  and  finishes  and  rounds  over  the  end  of  the  nipple. 

packing  nipple  for  the  threading  for  the  packing  cap. 
The  surface  thus  turned  is  threaded  with  a  IJ-in.  by 
14-thread  die  E,  Fig.  1. 

The  box  tool  at  F,  Figs.  1  and  2,  is  for  finishing  the 
nipple  for  holding  the  lower  gage  glass,  and  its  work 
consists  of  drilling  out  the  4-in.  passage  through  the 
nipple  into  the  valve  chamber,  enlarging  the  outer  end 
of  the  hole  to  JJl  in.  for  a  depth  of  i  in.  to  receive  the 
end  of  the  gage  glass,  turning  the  outside  of  the  nipple 

to  1^5  in.  for  the  threading  for  the  packing  nut  and  fac- 
ing off  the  end  of  the  nipple. 

The  arrangement  of  the  tools  in  the  box  holder  F, 
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Figs.  1  and  2,  is  similar  to  that  at  B  already  described. 
As  in  that  instance,  the  inserted  cutters  are  so  placed 
as  to  admit  of  ready  adjustment  for  the  desired 
diameter. 

The  nipple  body  sized  by  the  tool  at  F  is  threaded 

valve  stem.  The  tool  for 
boring  for  both  sizes  from 
one  end  of  the  cap  is  shown 
at  N,  Figs.  1  and  3.  The 
reamer  diameter  for  the  tap- 

ping size  is  given  as  lA 
in.  to  be  followed  by  the  14- 
in.  tap  0.  The  reamer  or  flat 
cutter  also  faces  off  the  open 
end  of  the  cap  and  thus 

brings  it  to  length.  A  sim- 
ilar tool  is  used  for  the  gage- 

stem  packing  cap  P  which 
has  an  internal  thread  l/j 
in.  by  12  threads  per  inch, 
and  a  hole  for  clearing  the 

gage  glass  \\  in.  in  diameter 
.  through    the   bottom   of   the 

cap.     The  reamer  or  boring  cutter  is  represented  at  Q 
and  the  tap  for  the  internal  thread  at  R. 

TO  riNISH  NIPPLE  FOR  HOLUm  UPPER  AND  LOWER 
6A6E  OlASS  STEM 

Valve-Stem  Tools 

with  the  die  at  G  to  Ifj  by  12  threads  per  inch. 
A  similar  type  of  tool  is  used  for  the  corresponding 

nipple  of  the  other  fitting  for  the  upper  gage-glass  stem, 
this  tool  being  included  at  H  to  show  one  modification 

in  the  drill,  which  is  in  this  case  a  straight  {,\-in.  tool 
to  put  a  straight  hole  of  that  size  in  the  upper  fitting, 
as  shown  in  Fig.  4.  The  thread  on  the  outside  of  the 
fitting  is  also  1/^  in.  by  12,  and  so  the  same  die  G  is 
used  as  for  the  corresponding  thread  on  the  lower  gage- 
glass  nipple. 

On  both  lower  and  upper  gage-cock  bodies  there  is  a 
taper-threaded  nipple  measuring  1  in.  outside  diameter 
at  the  small  end  and  having  a  taper  of  li  in.  per  foot. 
This  thread  is  cut  with  the  die  /,  Fig.  1. 

The  lower  gage  cock  has  also  a  nipple  at  the  bottom 
for  a  standard  J-in.  pipe  connection,  14  threads  per 
inch,  which  is  run  on  with  the  die  J. 

The  packing  gland  for  the  valve  is  shown  at  K,  Figs. 
1  and  4.  It  is  I  in.  in  diameter  in  the  body,  I  in.  long 
over  all,  and  has  a  flange  1  in.  in 
diameter  by  I  in.  wide.  It  is 
machined  by  the  turret  tool  L, 
Figs.  1  and  3.  The  two  inserted 
cutters  in  this  box  tool  turn  the 
body  to  size  and  face  the  end  and 
the  under  side  of  the  flange  or 
head.  The  work  as  turned  to 
diameter  runs  in  the  open,  case- 
hardened  guide  a.  Fig.  3,  which  is 
cut  away  at  the  sides,  leaving 
bearing  surfaces  i  in.  wide  at 
opposite  sides,  as  indicated  in  the 
drawing.  The  interior  of  the 
gland  is  bored  out  to  J  in.  in 
diameter  by  the  flat  drill  or 
reamer  h  whose  shank  is  secured 
in  the  box  tool.  The  same  tool  h 
also  forms  out  the  bevel  counter- 

sink in  the  mouth  of  the  gland  to 
the  desired  angle.  The  valve-seat 
packing  cap  M  Figs.  1  and  4,  is 
bored  out  and  threaded  to  li  by  14 
threads  for  a  depth  of  I  in.,  the 
closed  end  of  the  cap  being  bored 
to  J  in.  for  the  admission  of  the 

The  valve  stem,  like  all  other  parts  described,  is  of 
brass,  and  it  is  shovra  in  place  in  Fig.  4  at  S.  For  the 
greater  portion  of  its  length  it  is  i  in.  in  diameter,  but 
near  the  middle  there  is  a  portion  li  in.  long  which  is 
i  in.  threaded  11  per  inch.  This  stem  is  also  shovra  in 
Fig.  1,  where  it  is  seen  at  S.  This  view  also  shows  the 
round  end,  which  has  a  radius  of  i  inch. 

The  valve  stem  is  machined  in  two  operations  from 
opposite  ends  by  the  box  tools  T  and  U,  Figs.  1  and  3. 
The  first  of  these  turns  the  long  plain  end,  while  at  the 
same  cut  an  inserted  tool  near  the  rear  of  the  box  re- 

duces the  end  of  the  stem  to  a  diameter  of  I  in.  for  the 
fit  in  the  hand  knob. 
When  the  work  is  reversed  and  the  second  tool  U 

applied  the  other  end  is  turned  to  size  and  the  enlarged 
central  portion  turned  for  threading.  At  the  same  time 
the  rounded  end  is  finished  to  the  radius  required  by 
the  formed  tool  inserted  at  the  rear  of  box  V.  The 

character  of  the  turning  and  end-forming  cutters  in 
both  box  tools  is  shown  by  the  drawing.    The  threading 
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BOX  TOOLS  FOR  FINISH  INS 
VALVE  STEM 

DRIU  FOR  PACKIN6  StANDBCK 

TOOL 

U--... 4^   .J 
REAMER  AND  TAPFOROAOE  STEH  PACKING  CAP 

FIG.    3.      DETAILS   OF   TOOLS 
REAMER  AND  TAP  FOR  MLVE  SEAT  PACKim  CAP 

FOR    FIXISHIXG    FITTINGS 
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is  only  4i  in.  long  over  all,  while  the  threaded  portion 
is  i  in.  in  diameter  and  the  round  end  }J  in.  in  diameter 
with  a  radius  of  j\  inch. 

The  gage-cock  body  is  shown  at  A,  Fig.  5.  At  B, 
Figs.  5  and  6,  is  the  tool  for  turning  the  end  for  thread- 

ing and  for  boring  the  valve-stem  opening.  The  tap 
for  threading  the  hole  to  receive  the  threaded  portion 
of  the  valve  stem  is  shown  in  the  line  drawing  at  C, 
Fig.  6. 
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BOX  TOOLS  FOR  GAGE  PART.S 

Fie.  4 

PIGS.    4  AND   7.      THE  GAGE  FITTINGS   IN'  PLACE 
AND  THE  ASSEMBLY   OP  GAGE 

of  the  body  of  the  valve  stem  is  accomplished  by  the 
die  y. 

Figs.  5  and  6  should  be  of  interest  here,  as  they  show 
another  set  of  tools  for  a  somewhat  different  style  of 
gage  cock  in  which  a  shorter  valve  stem  is  used  and 
one  with  much  larger  thread  and  valve  end.  Details 
of  the  parts  of  this  cock  are  given  in  Fig.  7.    The  stem 

The  bo.x  tool  for  turning  the  long,  plain  end  of  the 
stem  is  shown  at  D,  Figs.  5  and  6.  This  carries  a  guide 
bushing  with  a  J-in.  hole  and  a  tool  at  the  outer  end 
for  turning  the  stem  size  as  well  as  a  tool  at  the  rear 
of  the  guide  bushing  for  reducing  the  end  of  the  stem 
to  i  in.  for  the  fit  in  the  hand  knob. 

The  Turning  Tool 

The  box  tool  E  is  for  the  larger  end  and  turns  the 
body  size  for  threading  to  I  in.  at  the  same  cut,  forming 

the  spherical  end  for  the  valve  to  a  »-adius  of  /^  in. 
The  turning  tool  for  this  cut  is  shown  at  F  and  is  a 
formed  cutter  which  establishes  the  two  diameters  re- 

ferred to,  being  preceded  in  its  cut  along  the  large 
diameter  by  the  opposite  tool  G  in  the  holder  which  is 
placed  at  the  usual  angle  to  permit  of  adjustment. 

The  dies  for  the  stem  and  for  the  pipe  connection  are 
at  K  and  /  respectively. 

The  finishing  of  the  gland  cap  /  consists  in  boring 

out  to  IJjr  in.  for  the  tapping  size  and  boring  the  closed 
end  to  i  in.  with  the  flat  cutter  K,  then  following  with 
the  tap  L. 

FIG.  5.     ANOTHER  GROUP  OF  GAGE-FITTING  TOOLS 
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The  Riddle  of  Dependency — I 
By  CHESLA  C.  SHERLOCK 

ONCE  a  workman  is  injured  and  it  is  det
ermined 

that  the  employer  is  liable  for  the  payment  of 

compensation  under  the  workmen's  compensation 
acts,  a  multitude  of  legal  questions  arise,  or  may  arise, 

which  in  no  small  degree  affect  the  employer's  liability. 
We  have  found  in  previous  discussions  that  the  pay- 

ment of  compensation  to  an  injured  workman,  once  it 
becomes  due,  is  a  compara- 

tively simple  matter.  But 
if  the  workman  dies  as  a 
result  of  his  injuries,  or  is 
killed  outright  by  the  ac- 

cident, then  a  whole  mass 
of  situations  may  grow  out 
of  the  death,  all  of  which 
are  alive  with  a  complexity 
of  questions  affecting  the 
employer  in  his  legal  lia- 
bility. 

It  is  not  proposed  to 

make  the  question  of  de- 
pendency appear  in  an  un- 

natural and  distorted  light, 
but  it  does  involve  many  problems  which,  if  not  solved 
properly,  may  cause  the  employer  no  end  of  trouble  and 
loss.  Therefore  the  matter  is  here  discussed  fully  in 

order  that  employers  may  have  complete  general  in- 
formation upon  the  subject. 

As  we  have  already  noted,  the  primary  purpose  of 

the  workmen's  compensation  acts  was  to  cause  indus- 
try to  share  a  workman's  loss  with  him  in  case  of  acci- 

dental injury.  It  is  in  no  sense  the  purpose  of  the 
compensation  acts  to  provide  damages  or  indemnity. 
A  workman  who  is  protected  by  a  compensation  insur- 

ance policy,  whether  that  policy  be  issued  by  the  state 
or  by  private  companies,  is  not  justified  in  assuming 
that  he  is  protected  to  the  extent  that  a  life  insurance 
policy  would  afford  protection,  or  that  his  dependents 
are  in  the  relation  of  beneficiaries  under  that  policy. 

There  is  no  such  term  as  "beneficiary"  under  the 
workmen's  compensation  acts,  but  we  do  have  a  term 
which  may  be  said  loosely  to  correspond  to  it  and  that 

term  is  "dependency."  But  there  is  a  vast  difference 
between  the  two,  and  it  is  because  so  many  people  hold 
to  the  opinion  that  the  two  are  the  same  that  such  a 
thorough  understanding  of  the  compensation  principle 
of  dependency  is  necessary. 

No  employer  insures  the  life  of  a  workman  when  he 
pays  the  premium  on  his  compensation  policy.  Nor 
ites  the  claim  which  the  injured  workman  had  under 
tliat  policy  for  loss  of  earnings  accrue  to  his  estate 
upon  his  death,  unless  it  can  be  proved  that  there  was 
a  dependency  resting  upon  the  deceased  in  favor  of 
some  other  person,  conforming  to  the  law.  If  such  a 
dependency  exists,  then  the  liability  of  the  employer 
will  extend  to  such  person,  even  though  the  workman 
may  himself  be  d^ad  and  the  law  makes  references  to 

the  employer's  liability  in  a  way  which  infers  that  the 
liability  ends  at  death.  This  is  true,  but  the  survival 

value  of  the  workman's  claim  after  death  rests  entirely 
upon  the  question  of  dependency.  Hence,  an  employer 
is  in  a  very  difficult  situation  in  many  cases,  especially 

What  Constitutes  Dependency 
How  much  must  a  workman  contribute  to  the 

support  of  some  one  to  make  that  person  a  de- 
pendent tinder  the  laiv?  How  often  m,ust  pay- 

ments he  made?  Must  they  he  made  regularly? 

There  are  dangers  for  both  workmen  and  em- 
ployers from  a  misunderstanding  or  ignorance  of 

the  laws  and  their  interpretation,  which  might 

well  be  avoided  by  a  little  study  of  the  subject. 

when  he  has  no  way  of  knowing  the  facts  in  the  case 
or  the  law  upon  such  facts  as  he  does  know. 

As  a  rule,  the  statutes  are  very  careful  to  enumerate 
just  what  persons  may  be  deemed  to  have  been  depend- 

ent upon  a  deceased  workman,  but  they  have  been  very 
lax  in  establishing  a  standard  of  dependency,  so  that  it 
can  be  said  that  while  there  is  such  a  thing  as  depend- 

ency under  the  acts,  there 
is  no  fixed  standard  of  de- 

pendency. The  matter  has 
largely  been  the  result  of 
the  growth  of  judicial  deci- 

sions touching  upon  the 

question  from  cases  actu- 
ally arising.  Even  then, 

there  can  be  no  doubt  but 
that  actual  fraud  has  been 

practiced  upon  the  Amer- 
ican employers  time  and 

again,  because  of  this  lack 
of  a  fixed  standard.  This  is 
particularly  true  in  cases 
where  the  alleged  depend- 

ents were  not  living  with  the  deceased  at  the  time  of 
his  injury,  or  were  aliens  living  in  a  foreign  country. 

The  writer  has  seen  numerous  cases  of  this  nature 
which  will  be  explained  later.  It  is  only  necessary  to 
point  out  at  this  time  that  there  is  every  reason  for 
employers  to  be  cautious  in  such  instances.  The  mere 
fact  that  the  alleged  dependents  were  not  living  with  the 
deceased  at  the  time  of  his  injury  and  death,  should  be 
sufficient  to  put  the  average  employer  upon  his  guard. 

The  real  question  in  the  first  instance  is  to  determine 
what  dependency  is.  Most  of  the  acts  define  it,  or 
attempt  to  define  it.  If  the  state  law  under  which  the 
employer  is  operating  defines  dependency,  it  will  of 
course  be  necessary  for  the  employer  to  follow  the 
interpretation  placed  upon  the  subject.  While  these 
statutory  definitions  vary  more  or  less  in  wording,  they 
are  in  their  essential  principles  identical. 

Courts  Agree  on  Definitions 

If  the  employer  cares  to  take  the  time  to  examine  the 

decisions  of  ';he  courts,  he  will  find  that  they  have  quite 
generally  sifted  the  matter  down  to  a  common  basis, 
but  that,  while  they  may  agree  in  definitions,  they  do 
not  always  agree  in  the  practical  application  of  those definitions. 

In  a  general  way  it  may  be  said  that  any  person  who 
looks  to  another  for  support,  who  depends  upon  another 
for  the  necessities  cf  life  for  a  person  of  his  or  her 
class  or  station  in  life,  is  a  dependent.  This  does  not 
mean  that  the  measure  of  dependency  will  be  the  same 
in  every  case.  In  order  to  be  entitled  to  compensation 
as  a  dependent,  it  is  not  necessary  for  the  claimant  to 
support  himself  if  he  is  able  to  do  so,  or  to  so  reduce 

his  expenditures  or  "station  in  life"  as  to  be  able  to 
support  himself.  An  English  case  which  is  quite  gen- 

erally looked  upon  as  being  the  leading  case  on  the 

subject,  said :  "The  test  of  dependency  is  not  whether 
the  family  could  support  life  without  the  contributions 
of  the  deceased,  but  whether  they  depended  upon  them 
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as  part  of  that  income  or  means  of  living."  If  the 
deceased  workman  was  in  the  habit  of  contributing 
toward  the  support  of  the  claimants  and  such  contri- 

butions had  been  used  in  providing  the  necessities  of 
life  for  them  in  their  rank  or  station,  then  dependency 
existed. 

The  contributions  might  have  been  made  under  legal 
or  moral  obligation,  or  they  might  have  been  merely 
voluntary.  The  fact  as  to  what  motives  were  in  the 
background  which  prompted  the  dead  workman  to 
divide  his  earnings  with  others  is  of  small  consequence 
in  determining  the  question  of  dependency.  If  any  con- 

tributions were  made,  however  slight,  then  a  depend- 
ency may  be  established  and  the  employer  held  liable. 

Employers  very  often  strenuously  object  to  the  pay- 
ment of  compensation  to  certain  dependents  because 

they  feel  that  such  payments  are  unnecessary  and 
beyond  the  spirit  of  the  law.  If  an  indulgent  father 
supported,  or  aided  in  supporting  a  minor  son,  who 
had  earnings  of  his  own,  in  a  station  slightly  beyond 
what  the  average  father  would  consider  necessary,  there 
is  sufficient  reason  in  the  mind  of  the  employer  as  to 
why  he  should  deny  compensation  to  such  dependent. 

The  Spirit  of  the  Acts 

But  while  the  law  does  not  attempt  to  condone  the 
mistakes  of  indulgent  fathers,  it  is  constantly  neces- 

sary to  recall  to  employers  the  spirit  underlying  the  acts, 
which  is  that  if  industry  deprives  a  workman  of  his 
earning  power  industry  must  share  his  loss  with 
him.  If  industry  cuts  off  the  earning  power  entirely 
by  killing  the  workman,  then  industry  must  share  the 
loss  with  such  persons  as  were,  in  fact,  dependent  upon 
such  workman  for  support,  or  a  portion  of  their  support, 

s^  the  time  of  the  accident.  Hence,  the  "riddle"  of 
o'ependency. 

Occasional  gifts  in  the  form  of  money  to  another 
<lo  not  establish  dependency,  and  while  a  claimant  can- 

not be  .compelled  to  reduce  his  expenditures  in  order 
to  conform  to  his  own  earnings  and  income,  he  cannot 
collect  compensation  from  the  employer  of  the  deceased 
workman  merely  to  add  to  his  owti  bank  account  or 
savings.  If  the  money  so  received  from  the  deceased 
workman  was  used  in  any  other  way  than  for  support, 
there  is  no  dependency  under  the  law  and  no  liability 
devolving  upon  the  employer. 

Some  Typical  Examples 

In  New  York,  it  was  held  the  dependency  was 
established  when  the  claimant  was  an  unemployed 
school  girl  who  was  largely  supported  by  the  earnings 
of  her  brother,  and  the  employer  was  obliged  to  pay 
compensation  to  her. 

In  a  California  case,  a  situation  arose  which  clearly 
indicates  the  trend  of  the  decisions  upon  the  question 
of  dependency.  It  was  shown  that  the  mother  of  the 
deceased  workman  had  been  receiving  contributions 
from  her  son.  She  was  at  the  time  living  with  her 
husband,  who  was  regularly  employed,  and  with  other 
sons  who  were  earning  money  and  contributing  to  her 
support.  The  court  held  that  while  it  did  not  appear 
that  the  contributions  of  the  deceased  workman  were 
necessary  for  her  support,  it  did  appear  that  they  had 
been  made,  and  that  this  fact  made  her  a  dependent 
entitled  to  compensation. 

In  another  California  case,  however,  a  father  of  a 
i^.eceased  workman  claimed  dependency  on  the  ground 
that  he  was  a  paralytic  and  unable  to  support  nimself. 

It  was  shown  that  the  father  had  been  receiving  sup- 
port from  a  lodge  of  which  he  was  a  member,  and  that 

he  had  received  no  contributions  from  his  son  for  more 
than  a  year  preceding  the  date  of  the  accident.  It 
was  held  that  there  was  no  dependency  established. 

And  in  another  case  arising  in  the  same  state,  it  was 
shown  that  the  deceased  workman  had  for  several  years 
supported  his  mother,  but  that  for  a  few  years  imme- 

diately preceding  his  death  he  had  discontinued  such 
contributions,  using  them  instead  to  pay  for  a  small 
ranch  to  which  he  intended  to  bring  his  mother  as  soon 
as  he  had  completed  payments.  It  was  held  that  there 
was  no  dependency. 

Intention  to  Support  Does  Not  Establish 
Dependency 

In  this  connection  it  is  well  to  note  that  a  mere 
intention  to  provide  support  for  another  is  not  evidence 
of  actual  dependency  in  fact.  Nor  is  dependency  estab- 
li.shed  by  showing  that  irregular  contributions  were 
made.  If  it  is  clearly  shown  that  no  regular  payments 
were  made  toward  the  svpport  of  the  alleged  depend- 

ent, the  presumption  is  that  such  payments  when  made 
were  in  the  nature  of  gifts  rather  than  contributions 
toward  support,  and  unless  this  presumption  can  be 
overcome  there  will  be  no  dependency  established. 

Dependency  does  not  depend  upon  the  size  of  the 
contribution  by  any  means.  It  may  be,  and  very  often 
is,  of  small  amount,  but  the  real  test  is  whether  it  was 
made  with  sufficient  regularity  to  establish  that  it  was 
for  support  or  to  aid  in  the  support  of  the  claimant. 

The  moral  obligation  to  support  must  not  be  confused 
with  a  legal  obligation,  or  with  actual  evidence  that 
support  was  rendered.  It  is  not  necessary  that  there 
be  a  legal  or  a  moral  obligation  to  support,  as  was 
pointed  out  previously,  but  while  a  moral  obligation 
undoubtedly  has  some  weight  in  establishing  depend- 

ency, it  is  not  sufficient  to  establish  it  without  a  fuller 
showing  of  facts. 

The  Michigan  court,  in  this  connection,  said:  "The 
claimant  did  not  belong  to  the  class  conclusively  pre- 

sumed by  the  compensation  law  to  be  a  dependent.  On 
the  date  of  the  accident,  it  is  conceded  claimant  was 
not  dependent  by  reason  of  any  support  furnished  her 
by  the  deceased.  ...  A  son  is  always  under  moral 
obligation  to  assist  his  indigent  mother,  but  he  is  under 
no  legal  obligation  to  do  so  until  proceedings  under 
the  statute  have  resulted  in  an  order  compelling  him  to 
do  so.  No  such  order  was  in  force  at  the  time  of  the 
accident;  therefore  ...  he  was  under  no  legal  obliga- 

tion at  that  time  to  support  his  mother." 
In  New  York,  the  court  has  said  that  the  death  bene- 

fits under  the  act  are  not  limited  to  those  persons  whom 
the  deceased  workman  was  legally  charged  to  support, 
but  that  dependency  includes  those  persons  who  were 

supported  by  the  workman's  voluntary  contributions. 
The  mere  fact  that  a  deceased  workman  was  a  minor 

does  not  prevent  his  parents  from  being  dependent  upon 
him  for  support,  in  the  opinion  of  the  New  York  court. 

In  a  Connecticut  case,  the  court  announced  a  test  of 

dependency  in  the  following  words:  "A  dependent 
under  the  act  is  not  necessarily  one  to  whom  the  con- 

tributions of  the  injured  or  deceased  workman  are 
necessary  to  his  or  her  support  of  life;  the  test  is 
whether  the  contributions  were  relied  upon  by  the  de- 

pendent for  his  or  her  means  of  living,  judging  this  by 
the  class  and  position  in  life  of  the  dependent.   .    .    . 
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Partial  dependency  may  exist  though  the  contributions 
be  at  irregular  intervals  and  in  irregular  amounts,  and 
though  the  dependent  had  other  means  of  support.  .  .  . 

Dependency  is  thus  in  each  case  a  fact  to  be  determined." 
Lord  Halsbury,  an  English  jurist,  speaking  of  the 

question  of  dependency,  said:  "I  decline  to  assume 
that  the  legislature  has  contemplated  a  particular 

•standard'  .  .  .  dependent  upon  ...  the  ordinary 
course  of  expenditure  in  the  neighborhood  and  in  the 
class  in  which  the  man  lived  .  .  .  What  the  family 

was  in  fact  earning,  what  the  family  was  in  fact  spend- 
ing for  its  maintenance  as  a  family,  seems  to  me  to  be 

the  only  thing  which  the  judge  could  properly  regard." 
The  Effect  of  English  Opinions 

It  may  be  objected  upon  the  part  of  American  em- 
ployers that  English  opinions  are  not  American  opinions 

and  therefore  may  not  express  the  spirit  of  the  law 
here.  But  it  should  be  kept  in  mind  that  our  compen- 

sation acts  are  largely  borrowed  from  the  English  acts, 
and  that,  therefore,  English  constructions  of  the 
English  act  are  generally  expressive  of  the  construc- 

tion which  will  be  given  to  American  acts. 
In  fact,  the  Massachusetts  court  has  said,  in  this 

connection :  "  The  exact  words  to  be  interpreted  are 
to  be  found  in  the  English  Workmen's  Compensation 
Act,  and  doubtless  came  thence  into  our  own  act.  There- 

fore, the  decisions  of  the  English  court  before  the 

adoption  of  our  act  are  entitled  to  weight." 
In  the  same  connection,  the  Illinois  court  said :  "The 

Illinois  act  is  substantially  adopted  from  the  English 
acts  of  1897  and  1906,  and  it  will  be  presumed  that  the 
construction  given  to  them  by  the  English  courts  is  to 
be  applied  to  the  Illinois  act  unless  such  construction 
is  inconsistent  with  the  spirit  and  policy  of  the  laws 

of  this  state." 
Similar  constructions  are  to  be  found  in  the  opinions 

of  almost  every  American  court,  so  that  the  policy  has 
generally  been  accepted  of  looking  to  the  decisions  of 
the  English  courts  for  guidance  in  deciding  compen- 

sation questions  which  are  new  under  our  ovro  acts. 

A  Point  of  Difference  Between  English 
AND  American  Acts 

There  is  a  distinction  between  the  American  and 
English  acts,  however,  which  must  be  kept  in  mind  in 
order  to  obtain  an  intelligent  view  of  these  decisions. 
Under  the  English  acts,  the  question  of  dependency  is 
entirely  a  question  of  fact  to  be  determined  wholly  from 
the  circumstances  surrounding  each  given  case.  This 
is  not  altogether  true  in  the  case  of  the  American  acts. 
Most  of  our  statutes  have  inserted  provisions  declaring 
that  certain  persons  were  conclusively  presumed  to  be 
wholly  dep)endent  upon  the  earnings  of  the  deceased 
workman,  and  these  persons  are  specifically  enumerated 
by  the  various  acts.  Generally,  however,  they  include 
the  husband,  the  wife,  children  of  a  certain  age,  and 
incapacitated  children. 

There  is  slight  doubt  but  that  these  provisions  were 
placed  in  the  American  acts  for  the  specific  purpose  of 
avoiding  the  English  rule  that  dependency  is  always  a 
case  of  fact,  and  for  the  purpose  of  establishing  a 
status  of  presumed  dependency  for  these  persons  so 
that  compensation  may  be  obtained  by  them  as  depend- 

ents from  the  employer  without  having  to  resort  to  the 
courts  before  having  their  status  determined  by  a  legal 
proceeding.  There  may  be  merit,  and  there  doubtless 
is,  in  this  policy,  that  is  not  for  us  to  say,  and  employers 

who  are  confronted  with  the  question  of  paying  com- 
pensation to  these  persons  as  dependents  cannot  find 

refuge  in  English  decisions,  or  for  that  matter  the 
decisions  of  any  court  where  such  a  presumed  status  is 
not  declared,  and  thus  avoid  payment  in  their  own  state. 

All  that  is  necessary  for  persons  falling  within  the 
classes  enumerated  to  obtain  compensation,  is  to  prove 
that  they  are  the  husband,  or  the  wife  or  any  other 
person  named  in  the  statutory  classification,  and  their 
case  is  then  established  and  the  employer  must  pay 
them  the  compensation  due. 

The  purpose  of  this  classification  is  doubtless  to  save 
time  and  litigation  and  to  establish  more  definitely  the 

employer's  liability;  to  insure  compensation  to  such 
dependent  with  the  minimum  expense  and  delay;  and 
to  prevent  employers  defrauding  such  persons  or  to 
prevent  them  from  receiving  the  compensation  by  other 
means. 

It  should  be  remembered,  however,  that  any  person 
claiming  compensation  as  a  dependent  who  is  not  named 
in  this  classification  does  not  have  his  right  cut  off,  but 
that  he  stands  in  precisely  the  same  position  as  all  de- 

pendents do  under  the  English  act,  namely,  that  the 
question  of  dependency  in  his  case,  is  a  question  of  fact 
to  be  established  by  the  evidence. 

We  have  found,  then,  that  dependency  means  depend- 
ent for  the  ordinary  necessities  of  life  suitable  for  a 

person  of  the  same  class  and  position. 
We  have  also  found : 
1.  That  the  fact  of  the  reliance  of  the  claimant  upon 

the  deceased  workman's  contributions  is  suflicient  evi- 
dence of  a  status  of  dependency. 

2.  That  the  reasonableness  of  the  contribution  or  the 

motives  prompting  it  on  the  part  of  the  deceased  work- 
man cannot  be  assailed  by  the  employer. 

3.  That  dependency  is  not  determined  by  a  legal  or 
a  moral  liability  to  furnish  support,  although  it  may  be; 
that  a  mere  voluntary  contribution  is  sufficient  to  estab- 

lish dependency  provided  the  contributions  were  relied 
upon  to  furnish,  or  to  aid  in  furnishing,  the  support. 

4.  That  certain  classes  of  persons  are  conclusively 
presumed  to  be  dependents  under  the  American  acts 
and  that  the  employer  is  absolutely  bound  to  pay  com- 

pensation to  them. 
5.  That  so  far  as  other  persons  are  concerned,  thsir 

status  is  one  of  fact,  to  be  established  by  proper  evi- dence. 

How  to  Prevent  Oil  from  Discoloring 
Finished  Surfaces 
By  Walter  H.  Webster 

While  Harry  Senior's  experience  with  the  brown  stain 
caused  by  oil  on  finished  surfaces,  narrated  on  page  886, 
corresponds  with  mine,  I  have  found  a  great  help  in 
reducing  the  amount  of  elbow  grease  required. 

Up  to  a  few  years  ago  this  brown  stain  bothered  me 
a  great  deal.  Also  the  thick  gum  caused  by  a  combina- 

tion of  oil  and  cast-iron  dust  seemed  to  defy  everything 
but  a  scraper  or  emery  cloth.  In  handling  denatured 
alcohol  it  occurred  to  me  to  try  it  and  the  result  was 
almost  magical,  although  a  certain  amount  of  elbow 
grease  was  still  required. 

In  using  alcohol  the  protective  coating  is  entirely  re- 
moved and  the  surface  i.^;  rendered  particularly  sensi- 

tive to  the  action  of  moisture  and  will  rust  in  a  very 
short  time  if  the  surface  is  allowed  to  remain  unoiled. 
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Safety  Practice  in  Power-Press  Work 
It  is  a  ivell-known  fact  among  persona  familiar 
with  the  various  forms  of  machine-shop  work 
tha:  the  power  press  is  responsible  for  a  large 
percentage  of  accidents  occurring  i7i  the  machine 

shops.  The  following  discussion  and  the  illustra- 
tions of  various  types  of  guards  are  taken  from  a 

pamphlet  on  this  subject  recently  published  by 

the  National  Safety   Council,   Chicago,   Illinois. 

ACCIDENT  records  show  that  more  injuries  occur 
l\  on  power  presses  than  on  any  other  machine 

X  A~  except  perhaps  the  circular  saw.  This  article 
will  discuss  especially  the  metal-working,  or  punch 
press,  the  use  of  which  is  so  rapidly  increasing;  but 
many  of  the  principles  herein  described  can  be  applied 
with  a  little  ingenuity  to  similar  machines  in  specialty 
manufacturing,  leather  working,  printing  and  binding, 
soap  making  and  other  industries. 

Causes  of  Accidents 

In  practically  all  press  accidents  the  operator's  fingers 
are  caught  under  the  ram  at  the  point  of  operation. 
This  is  due  to  (1)  the  press  repeating,  (2)  the  operator 
leaving  his  hand  between  the  dies  as  the  ram  descends 
or  (3)  an  unexpected  stroke  caused  by  accidental  trip- 
ping. 

The  report  of  the  Industrial  Commission  of  Wiscon- 
sin for  the  year  1917  shows  that  of  343  punch-press 

accidents,  333  (or  97  per  cent.)  occurred  at  the  work- 
ing point,  and  that  of  111  permanent  injuries  resulting 

from  these  accidents  110  (or  over  99  per  cent.)  oc- 
curred at  this  point. 

Over  99  per  cent,  of  the  cost  of  these  accidents, 
including  compensation  and  medical  attention,  was 
chargeable  to  accidents  occurring  at  the  point  of  oper- 

ation. This  is  convincing  proof  that  to  prevent  press 
accidents  a  study  of  the  operation  of  each  press  must 
be  made  to  eliminate  if  possible  the  need  of  the  oper- 

ator placing  his  hands  between  the  dies,  or,  if  this 
is  impracticable,  to  install  a  guard  which  will  prevent 

the  operator's  hands  being  caught  between  the  dies 
when  the  ram  descends. 

The  most  effective  way  to  remove  the  operating-point 
hazard  is  by  using  an  automatic  feed.  It  is  difficult 
to  develop  a  satisfactory  feed  for  some  operations,  but 
if  the  problem  can  possibly  be  solved  a  marked  increase 
in  production  (a.s  well  as  safety)  will  result.  Types 
of  automatic  feed  include  roll  feed,  plunger  feed,  chute 
feed,  dial  feed,  revolving  dies  and  sliding  dies,  which 
will  be  taken  up  in  the  foregoing  order. 

Roll  Feed. — This  may  be  used  in  most  operations 
where  strip  metal  is  passed  through  the  press  for 
blanking.  The  rolls,  driven  by  small  gears  or  by  a 
belt,  feed  the  stock  through  the  machine,  and  the  oper- 

ator's hands  need  not  be  placed  between  the  dies.  A 
press  in  use  in  the  shops  of  the  Felt  &  Tarrant  Manu- 

facturing Co.,  equipped  with  this  type  of  feed,  is  shown 
in  Fig.  17.  As  may  be  seen  the  material  is  taken 
from  the  roll  at  the  left  and  travels  across  between  the 
dies  to  the  right  side. 

Plunger  Feed.^The  plunger  pushes  the  work  under 
the  ram  at  each  stroke,  the  operator  placing  the  work 
in  a  vertical  feed  chute.  The  plunger  operates  at  the 
bottom  of  the  chute  and  the  pieces  are  fed  to  the 

plunger  by  gravity. 
Chute  Feed.— The  press  is  inclined,  the  material  is 

placed  in  an  inclined  chute  and  slides  under  the  ram 

FIU.  1.      BLANKINU   AND  FORMING  I'A.VS   IN"  ONE OPERATION 
FIG.   2. RIVETING   ON   KETTl^E  HANDEES    WITH    A 

GUARDED  DIE 
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clutch  oTCratme'lever"  '''nl/tl?..,.^ •'''"'"'"■'""  '""■?-,  ̂ 's.  4— Revolving:  dies  and  a  chute  f..L  Fig.  5— A  lockine  devioe  for  a 
except  thirti"eua.rt' No,,  n^^,  ,',•  '"  P'l<^l '^n'^  '"cked  by  a  rod  connected  to  the  operating  lever.  Fig.  6— simc  as  Fie.  .". 
dowS  fU.  q  and  lO-A  fln^p/Sf,"^".^'?'','''^-?.''"'""^  '«^''''  is  locked.  Figs  7  and  8-A  telescopic  guard  with  the  ram  up  and <io»n.     i-ig.^.  M  and  lu— A  flnger-guard  telltale.     The  ii.etal  strip  is  operated  b.v  the  foot  treadl.    and  descends  ahead  of  the  ram. 
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by  gravity.  A  press  of  this  kind,  in  use  in  the  shops 
of  the  American  Pulley  Co.,  is  shown  in  Fig.  11.  The 
work  is  placed  in  the  track  at  C,  the  guard  D  preventing 
the  operator  from  putting  his  hands  in  the  die.  The 

guard  E  prevents  the  operator's  hands  from  being 
caught  under  the  plunger,  while  the  guard  F  prevents 
contact  with  the  plunger  itself.  It  will  also  be  noticed 
that  a  guard  G  has  been  installed  at  the  rear  to  prevent 
anything  coming  in  contact  with  the  dies  from  this 
side,  and  that  the  machine  is  equipped  with  a  belt  guard 
atH. 

Dial  Feed. — The  work  is  carried  under  the  descending 
ram  by  a  revolving  dial,  fed  by  hand  or  by  a  gravity 
chute.  The  press  shown  in  Fig.  3  is  one  of  this  type, 
in  use  in  the  shops  of  the  Aluminum  Goods  Co.  As 
the  material  is  too  light  to  slide  down  the  chute  by 
gravity  a  rotating  disk  was  placed  below  the  slide  and 
the  friction  between  this  and  the  work  helped  to  feed  it 
to  the  dies.  This  operation  was  formerly  done  on  a 
vertical  power  press  with  hand  feed  and  many  acci- 

dents resulted.  It  is  stated  by  the  company  that  this 
change  resulted  in  a  large  increase  in  output  and  entire 

freedom  from  accident,  as  the  operator's  hands  never 
come  near  the  ram. 

Revolving  Dies. — Two  or  more  dies  are  constructed 
on  a  plate  which  revolves  at  each  stroke  of  the  ram. 
The  operator  places  the  work  in  an  empty  die ;  when  the 
die  plate  revolves  it  carries  the  work  under  the  ram. 
Figs.  4  and  28  show  two  machines  of  this  type.  The 
one  in  Fig.  4  is  in  use  at  the  plant  of  the  Westinghouse 
Electric  and  Manufacturing  Co.  The  pieces  of  work 
are  placed  in  the  upper  chute,  from  whence  they  drop 
into  the  die,  are  carried  into  the  plunger  by  the  re- 

volving die  plate,  and  after  being  operated  upon  drop 
out  through  the  chute  shown  at  the  lower  right  corner. 
The  machine  shown  in  Fig.  28  is  one  operated  by  the 
American  Pulley  Co.  All  plungers  and  dies  are  in  the 
rear  of  the  guard,  and  there  is  nothing  in  which  the 

operator's  hands  can  be  caught. 
Slidirig  Dies. — Each  operation  slides  the  die  from 

under  the  ram.  The  operator  loads  the  die,  and  with 
the  down  stroke  the  loaded  die  slides  back  into  posi- 

tion. The  principal  hazards  of  an  automatically  fed  ma- 
chine occur  when  adjustments  are  being  made 

or  when  the  dies  are  being  changed.  If  the  plunger 
makes  a  stroke  at  such  a  time  a  serious  injury  may 

occur.  Such  machines  should  be  equipped  with  an  auto- 
matic stop  which  will  lock  the  machine  whenever  con- 

tinuous operation  is  interrupted.  The  plunger  and  dies 
should  be  inclosed  if  possible,  to  remove  all  danger  of 

the  operator's  hand  being  caught.  Figs.  5  and  6  show 
a  press  in  use  by  the  American  Can  Co.,  in  which  the 
act  of  moving  the  guard  out  of  the  way  in  order  to 
make  adjustment  throws  a  clutch  lock  into  action  and 

prevents  a  stroke  being  made.  The  locking  device  it- 
self is  in  the  form  of  the  sector  of  a  circle  attached 

to  the  guard  and  may  be  seen  unlocked  in  Fig.  5  and 
locked  in  Fig.  6. 

Blanking 

In  blanking  operations,  especially  when  hand  fed,  the 
plunger  should  be  inclosed  at  the  front  and  both  sides 
by  a  guard  of  wire  mesh,  perforated  metal  or  wired 

glass,  leaving  just  enough  space  under  guard  to  admit 
the  stock.  If  of  metal,  the  guard  should  contain  a 
slot  through  which  the  operator  can  view  his  work. 
For  hand  feeding,  this  guard  must  fit  the  die  closely; 
it  should  therefore  be  readjusted  or  a  separate  guard 

provided  by  the  die  maker  or  die  setter  whenever  a  new 
operation  is  put  on  the  machine.  A  well-guarded  gang 
press  in  u.se  by  the  Westinghouse  Electric  and  Manu- 

facturing Co.  is  shown  in  Fig.  18.  The  guard  consists 
of  a  horizontal  bar  fastened  to  the  press  and  having 
mounted  on  it  several  sections  of  wire  fencing,  which 
can  be  slid  along  the  bar  to  any  desired  position.  The 
sheet  of  metal  is  inserted  in  the  press  underneath  this 
fencing,  which  projects  sufficiently  low  to  prevent  the 
fingers  from  following  the  piece  too  far  in.  The  fencing 
may  be  hollowed  out,  as  shown,  to  enable  the  fingers 
to  go  in  as  far  as  safety  will  permit. 

A  telescopic  guard  attached  to  the  ram  is  sometimes 
used  in  place  of  a  basket  inclosure.  Figs.  7  and  8  show 
a  device  of  this  kind  in  use  by  the  National  Enameling 
and  Stamping  Co.  The  three  telescopic  sections  are 
made  of  heavy  sheet  metal  and  cannot  be  raised  by  being 

struck  with  the  operator's  hand.  The  top  section  is 
easily  removed  from  the  ram  to  permit  changing 
plungers  when  this  operation  is  necessary.  It  is  said 
to  be  a  perfect  guard  for  punching,  as  there  is  only 
space  enough  beneath  the  guard  when  the  ram  is  up 
to  admit  the  metal  being  punched. 

In  large  blanking  operations  using  long  sheets  of 
metal  the  operator  must  ordinarily  reach  through  the 
machine  for  the  stock,  unless  a  helper  is  stationed  be- 

hind the  machine.  This  hazard  may  be  avoided  and  the 
speed  of  operation  increased  by  the  use  of  a  vacuum 
pick-up  controlled  by  the  operator.  A  feeding  device  of 
this  kind,  in  use  by  the  Westinghouse  Electric  and 
Manufacturing  Co.,  is  shown  in  Figs.  13  and  14.  Fig. 
13  is  a  view  taken  at  the  rear  of  the  press  and  shows 
the  suction  device  picking  up  a  single  sheet  and  feeding 
it  into  the  rear  of  the  press,  while  Fig.  14  shows  the 
two  handles  at  the  front,  by  means  of  which  the  oper- 

ator manipulates  the  device.  As  may  be  seen  the 
device  consists  of  a  sucker  which  moves  on  a  specially 
shaped  monorail  at  the  back  of  the  press  and  which 
is  controlled  by  two  long  rods  or  handles  extending 
through  the  press  to  the  front.  A  valve  in  one  of  the 
handles  enables  the  operator  to  open  or  close  the  suc- 

tion. To  operate,  the  handles  are  gripped  at  the  front 
of  the  press  and  pushed  as  far  back  through  the  press 
as  possible,  this  operation  causing  the  sucker  to  drop 
on  the  top  sheet  on  the  pile  of  material.  The  valve 
is  then  opened,  causing  it  to  grip  the  top  sheet  when  a 
forward  motion  of  the  handles  pulls  the  sheet  into  posi- 

tion in  the  press.  The  valve  is  then  closed  and  the 
sucker  releases  the  sheet.  A  punching  is  then  made, 
after  which  the  sheet  is  drawn  forward  by  the  hand 
grasping  the  scrap  projecting  from  the  front  of  the 
press.    With  this  device  the  helper  is  unnecessary. 

Forming 

For  many  forming  operations  an  automatic  feed  can 
be  devised  and  the  plunger  inclosed.  With  hand  feed- 

ing, a  fixed-plunger  inclosure  is  often  impracticable. 
In  such  cases  particular  attention  should  be  given  to 
the  design  of  dies,  which  will  be  taken  up  later,  and  in 
addition  a  device  should  be  provided  that  will  minimize 

the  possibility  of  the  operator's  hand  being  left  be- tween dies. 
The  safety  devices  for  forming  operations  divide 

themselves  naturally  into  a  number  of  classes  as  fol- 
lows: A  sweep  bar  or  gate;  a  swinging,  sliding,  drop- 

ping or  expanding  gate;  a  two-handed  lever  or 
push-button  device;  a  telltale  device;  and  tweezers, 
picks,  air  suckers  or  electromagnets. 
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FIGS.   H   TO   16.      FEEDING  AND  KICK-OUT  DEVICES   AND     TWO  TYPES  OP  GATES 

.flo^iS:   i^~~f^  gravity-chute  feed.      Fig.   12— A  foot-operated  Idck-out  device.     Figs.   13  and   14— Rear  and  front  views  of  a  sucUon 
device   for   feeding  siieet-metal   strips.      Fig.    15— A  simple   sweep  guard.     Fig.  16— A  descendin;;  gate  guard.  =>  "     »■  s"«-uou 
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Sweep  Bar  or  Gate. — A  device  of  this  kind  swings 
across  or  moves  upward  in  front  of  the  dies  or  moves 
across  the  lower  die  as  the  ram  descends,  and  thus 
pushes  the  hands  out  of  danger.  Such  a  guard  should 
be  operated  by  a  movement  of  the  ram,  not  by  the  treadle. 
A  device  of  this  kind  in  use  on  a  press  of  the  Simonds 
Manufacturing  Co.  is  shown  in  Fig.  15.  As  the  ram 
descends  this  swing  moves  from  right  to  left  across  in 

front  of  the  die,  and  pushes  the  operator's  hand  or 
hands  out  of  the  way  if  they  happen  to  be  near  the 

ram.  Another  device  for  removing  the  operator's  hands 
is  shown  in  Figs.  26  and  27.  This  is  used  on  an 
embossing  press  in  the  shops  of  the  American  Can  Co. 

Swinging,  Sliding,  Dropping  or  Expanding  Gate. — A 
device  of  this  kind  forms  a  guard  in  front  of  the  dies 
before  the  ram  descends.  This  is  operated  by  the 

treadle.  If  the  operator's  hand  is  in  danger  the  gate 
cannot  close  and  the  treadle  will  not  operate.  A  guard 
of  this  type  in  use  by  the  Columbia  Graphophone  Co.  is 
shown  in  Fig.  16.  With  this  device  in  operation  the 

pedal  cannot  put  the  press  into  action  if  the  operator's 
hand  is  under  the  guard,  which  is  of  such  size  as  to 
keep  the  operator  away  from  the  dies  and  ram. 
Two-Handed  Lever  or  Push-Button  Device. — These 

require  the  use  of  both  hands  to  trip  the  press  or 
release  the  foot  treadle.  Where  several  men  are  em- 

ployed at  one  large  press  an  electric  control  may  be 
arranged  with  push  buttons  in  series,  so  each  man  must 
press  two  buttons  (one  with  each  hand)  before  the  press 
will  operate.  The  Ford  Motor  Co.  employs  such  a  press 
as  may  be  seen  in  Fig.  24.  This  is  a  large  sheet- 
metal  press,  and  as  may  be  seen  each  operator  has  to 
have  both  hands  well  up  out  of  the  way  of  the  ram 
before  the  press  can  be  operated.  A  two-hand,  air- 
operated,  tripping  device  used  by  the  Worcester  Pressed 
Steel  Co.  is  shown  in  Fig.  25. 

Telltale  Device. — This  warns  the  operator  of  the  de- 
scending ram  if  his  hands  are  in  the  danger  zone. 

These  are  pot  positive  in  action  because  they  do  not 
remove  the  hands  from  between  the  dies.  A  device  of 

this  kind  operated  by  the  treadle  and  used  by  the  Amer- 
ican Can  Co.  is  shown  in  Figs.  9  and  10. 

Tweezers,  Picks,  Air  Suckers  or  Electromagnets. — 
These  may  be  used  to  place  the  material  between  the 
dies.  The  use  of  these  hand  feeders  frequently  in- 

creases the  output  as  well  as  decreases  the  hazard. 

Hand  Pickers 

Figs.  19  and  20  show  four  different  styles  of  hand 

pickers  used  by  the  Westinghouse  Electric  and  Manu- 
facturing Co.,  Fig.  19  showing  the  pickers  with  the 

work  attached  and  Fig.  20  the  pickers  alone.  Figs.  21 

and  23  show  a  pneumatic  tool  also  used  by  the  Westing- 
house  Electric  and  Manufacturing  Co.  Fig.  21  shows 
the  front  and  back  views  of  the  bare  tool,  while  Fig. 
23  shows  it  in  operation.  This  device  was  awarded 
a  medal  by  the  American  Museum  of  Safety. 

In  removing  stock  from  the  press  many  accidents 

result  from  the  workman's  hands  being  caught  and  in- 
jured by  another  stroke  of  the  press.  In  many  opera- 

tions the  work  is  liable  to  adhere  to  the  die,  and  a  strip- 
per or  a  kick-out  device  should  be  provided.  A  picker  or 

compressed  air  may  also  be  used  to  remove  the  work. 
Blanking  and  forming  are  sometimes  done  in  one 

stroke  of  the  plunger,  the  cutting  die  blanking  the 

piece  and  the  forming  die  completing  the  operation. 
This  double  operation  is  often  dangerous,  unless  special 
methods  are  used  to  decrease  the  hazard.     Fig.  1  shows 

a  good  example  of  how  the  hazards  can  be  overcome 
in  an  operation  of  this  kind,  the  machine  being  in  use 
in  the  shops  of  the  Aluminum  Goods  Co.,  and  the  mate- 

rial being  blanked  out  and  made  into  a  pan  at  one 
stroke  of  the  press.  These  pans  were  formerly  made 
in  the  reverse  position,  so  that  each  one  had  to  be 
removed  from  the  die  by  hand  with  liability  of  acci- 

dent. With  the  present  arrangement,  however,  the 
operator  does  not  have  to  place  his  hands  under  the 
press,  but  simply  pulls  the  long  sheet  of  material  toward 
him  and  the  pans  fall  out  one  after  another  in  front 
of  the  machine.  The  company  states  that  an  increased 
output  has  been  attained  since  the  operation  was 
changed  over. 

Most  safeguards  can  b(6  put  out  of  use  by  the  oper- 
ator or  can  be  wrongly  adjusted  so  they  will  give 

little  or  no  protection.  Such  types  of  guards  are  value- 
less unless  they  are  kept  in  proper  adjustment  and  the 

use  of  them  strictly  enforced. 

Die  Making 

The  safeguarding  of  presses  should  begin  with  the 
design  of  the  dies.  As  much  study  should  be  given 
to  the  safety  of  the  operator  as  to  the  mechanical  effi- 

ciency. Safety  in  press  operation  can  only  be  acquired 

by  keeping  the  operator's  hands  out  of  the  danger  zone. 
Although  mechanical  safeguards  are  designed  for  this 
purpose,  practically  all  types  of  guards  may  be  rendered 
ineffective  by  the  operator  or  by  a  slight  error  in  ad- 

justment. It  is  therefore  essential  to  design  the  dies 
so  that  the  operator  need  not  put  his  hands  between 
them.  Many  forming  operations  were  originally  done 
by  putting  each  separate  piece  under  the  die  by  hand; 
but  today,  as  a  result  of  close  study  of  die  construc- 

tion, we  have  sliding  dies,  revolving  or  dial  dies,  etc., 
all  designed  to  prevent  accidents  to  workmen  and  in- 

cidentally to  increase  production. 
Even  with  hand  feeding  the  hazard  to  the  operator 

may  often  be  reduced  by  cutting  away  superfluous  metal 
from  the  die  block,  thus  allowing  more  space  for  the 
fingers.  Forethought  on  the  part  of  the  diemaker  will 
often  permit  the  operator  to  grasp  the  material  by  the 
sides  instead  of  at  the  top  and  bottom. 

For  some  operations  a  guard  can  be  attached  to  the 
die.  This  should  be  done  wherever  possible,  as  it  in- 

sures that  the  guard  will  be  properly  placed  and  will 
protect  the  operator  without  interfering  with  his  work. 

Dies  of  this  kind  for  riveting  the  handles  on  alumi- 
num kettles,  in  use  by  the  Aluminum  Goods  Co.  are 

shown  in  Figs.  2  and  22.  Fig.  2  shows  the  device 
with  a  kettle  in  place,  while  Fig.  22  shows  a  number  of 
the  fixtures  for  various  sized  kettles.  A  guard  is  at- 

tached to  each  die,  and  it  is  impossible  for  the  operator 
to  place  his  fingers  under  the  plunger.  It  will  be 
noticed  that  a  guard  is  attached  to  each  set  of  dies 
in  order  to  insure  its  always  being  in  place  no  matter 
what  size  of  kettle  is  being  operated  on. 

Repeating  and  Accidental  Tripping 

A  large  number  of  press  accidents  are  caused  by  a 

repeat  stroke  of  the  ram  catching  the  operator's  hands 
under  the  die.  Such  accidents  may  often  be  prevented 
by  a  sweep  or  gate  guard  attached  to  the  ram.  Even 
if  a  guard  is  provided,  however,  every  precaution  should 
be  taken  to  prevent  unexpected  strokes.  These  occur 
(1)  because  the  operator  does  not  remove  his  foot  from 
the  treadle  at  the  conclusion  of  the  stroke;  (2)  because 
the  friction  brake  and  guide  strips  are  not  properly 
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FIGS.  17  TO  25.     DIFFERENT  TYPES  OF  SAFETY  AND  FEEDING  DEVICES 

ig'^nd  20— Ha*nfl"?,i!.kP?,"Jft?,'^  """^  blanking  from  strip  material.     Pig.  18— A  gang-press  guard  made  of  fencing  material.     Figs, dief  for  rWpti^  I?Ptnp   L^ii'l^''"''  without  the  work  attached.     Fig.  21— A  pneumatic  work-removing  tool.     Fig.  22— Fixtures  and 
Electrk    ron?ro^^n   whti,   h  .1?\  ̂''.i  *T",,''lu^'^-    ̂ -      ̂ '»-    23— Method  of  using  the  pneumatic  tool  shown  in  Fig,    21.      Fig.   24— f  f^I^  i,o,?j?^-  ̂ ."J  ̂ ""^  hands  of  all  the  operators  must  be  well  away  from  the  dies  before  the  press  is  started      Fig    25— 
A  two-hand,  air-operated,  tnppmg  device.     Both  handles  must  be  raised  at  tlie  same  time  to  ,<.tart  the  press  -"'^'^™-     ̂ 'S.  -» 
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FIGS.  26  AND  27. A  SAFEGUARD  FOR  A  STAMPING  OR  EMBOSSING    PRESS    THAT    PUSHES    THE   OPERATOR'S   HANDS 

AWAY  FROM  THE  RAM   BEI''ORE   IT  OPERATES 

adjusted,  or  (3)  by  the  breaking  of  a  spring  or  other 
defect  in  the  clutch  mechanism. 

Because  of  the  monotony  of  power-press  work  it  is 
easy  for  the  operator  to  let  his  attention  wander  and 
fail  to  remove  his  foot  from  the  treadle  at  the  proper 
instant.  It  is  therefore  much  better  to  have  the  press 
operated  or  controlled  by  one  or  two  hand  levers  or 
buttons  and  not  solely  by  a  foot  treadle.  If  the  latter 
is  used,  a  treadle  disconnecting  device  should  be  pro- 

vided which  will  require  the  treadle  to  be  raised  after 
each  stroke. 

The  brake  band,  because  of  constant  use,  is  subject 
to  excessive  wear,  and  unless  it  is  kept  in  proper  ad- 

justment a  repeat  stroke  is  liable  to  occur.  The  guide 
strips,  or  gibs,  should  be  set  sufficiently  tight  to  prevent 
rapid  falling  of  the  ram  if  the  brake  band  breaks. 
Gumming  of  oil  or  lack  of  oil  may  cause  the  pulley  to 
seize  the  shaft,  resulting  in  a  repeat  stroke.  If  the 
clutch  spring  breaks  or  the  end  of  latch  becomes  worn 

the  same  'result  may  follow.  To  eliminate  these  hazards 
a  nonrepeat  device  or  a  mechanical  stop  should  be  pro- 

vided on  all  hand-fed  presses. 

Treadle  Guard 

Many  serious  accidents  have  occurred  through  objects 
falling  on  the  foot  treadle  or  the  treadle  being  tripped 
accidentally  by  the  operator  or  other  person.  Where  a 
foot  treadle  must  be  used  a  hood  guard  or  other  device 
should  be  installed  which  will  not  interfere  with  the 
operation  of  the  machine  but  will  prevent  accidental 
tripping.  Two  types  of  treadle  guard  are  shown  in 
Fig.  29. 

Starting  and  Stopping 

Every  press  should  be  equipped  with  a  reliable  fric- 
tion clutch  on  the  line  shaft  or  with  tight  and  loose 

pulleys  to  allow  the  power  to  be  turned  off  when  the 
press  is  not  in  actual  use.  If  tight  and  loosa  pulleys 
are  used  be  sure  the  loose  pulley  is  kept  well  lubricated, 
so  it  will  not  seize  on  the  shaft  and  start  the  machine 
unexpectedly.  The  belt  shifter  or  clutch  lever  should 
be  equipped  with  a  latch  or  lock  to  prevent  accidental 
shifting. 

Adequate  and  substantial  guards  should  of  cou,rse  be 
provided  for  all  exposed  driving  belts  and  pulleys  and 
for  all  gears. 

The  cleaning  of  dies  or  working  parts  of  continuously 
operating   presses   while   the   machines    are   in    motion 

should  be  prohibited.  When  repairing  or  cleaning  a 
press  the  power  should  be  thrown  off.  To  lock  the 
tripping  mechanism  or  block  the  treadle  is  only  partial 
protection,  as  it  does  not  prevent  an  accidental  stroke 
due  to  the  pulley  seizing  the  shaft. 

Location  and  Lighting 

The  arrangement  of  presses  on  the  factory  floor 
should  be  such  that  operators  and  other  employees  will 
not  interfere  with  one  another  and  that  material  may 
be  moved  readily.  Place  the  presses  so  a  maximum 
amount  of  light  will  fall  directly  on  the  dies.  Shadows, 
as  from  the  revolving  spokes  of  the  flywheel  or  from 
belting,  should  be  avoided.  Electric  lamps  should  be 
properly  located,  of  suitable  candlepower  and  equipped 
with  reflectors  to  protect  the  eyes  of  the  operators  and 
throw  the  light  on  the  work. 

Do  Guards  Decrease  Production? 

An  automatic  feed  which  is  recommended  in  this 
article  as  the  best  means  of  eliminating  the  operating 
hazard  greatly  increases  production.  A  plunger  in- 
closure  for  all  blanking  operations  and  for  .some  forming 
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operations  increases  production  because  it  gives  the 

operator  a  feeling  of  security  against  accident  without 
interfering  with  his  normal  movements.  This  type  of 

guard  should  therefore  be  used  wherever  possible.  The 

same  is  true  of  the  suggestion  that  the  dies  be  con- 
structed so  there  will  be  plenty  of  space  for  the  oper- 

ator's fingers.  Automatic  kick-outs  and  devices  for 
inserting  or  removing  material  by  compressed  air  or 
similar  means  also  combine  efficiency  with  safety.  An 
automatic  kick-out  device  used  by  the  Aluminum  Goods 

FIG.   29.      TWO  TYPES   OF  TREADLE   GUARDS 

Co.  is  shown  in  Fig.  12.  This  is  operated  by  foot 
power,  and  the  company  states  that  the  hazard  has  been 
decreased  and  the  production  increased  by  its  use. 

Other  safeguards,  such  as  two-handed  operating  de- 
vices, sometimes  decrease  an  operator's  output  per  hour. 

Such  types  of  safeguards  are  therefore  not  recom- 
mended if  one  of  the  first-mentioned  types  can  be  used. 

But  even  if  one  of  these  guards  does  lower  the  normal 
rate  of  production  it  must  be  remembered  that  without 
the  guard  production  may  be  entirely  stopped  by  an 
accident  to  the  operator,  while  if  a  green  operator  is 
put  on  the  machine  he  will  require  considerable  time  to 
attain  the  rate  of  output  of  the  experienced  operator. 
Production  depends  on  keeping  the  operators  continu- 

ously at  work  as  well  as  on  the  hourly  output  while  they 
are  at  work.  Furthermore  an  initial  decrease  in  output 
is  often  overcome  or  fven  changed  into  an  increase  when 
the  operator  becomes  accustomed  to  the  guard  and 
realizes  that  he  can  give  closer  attention  to  his  work 
if.  he  does  not  have  to  be  constantly  on  the  watch  to 
avoid  injury. 

Employing  the  Discharged  Soldier 
By  Sergeant  H.  B.  Riehl 

School  of  Reconstruction,    Camp  Upton   Base   Hospital 

There  are  three  distinct  types  of  men  who  have  been 
wounded  on  the  battle  fields  of  France,  and  who,  after 
treatment  in  the  various  hospitals,  have  been  made  fit 
once  more  (some  of  course  to  a  higher  degree  than 
others)  to  take  up  the  battle  of  life  as  civilians. 

The  three  types  are :  First,  the  men  who  had  completed 
their  training  in  their  trades  and  professions  prior  to 
their  going  into  the  service;  second,  the  men  who  realize 
that  they  need  further  education  to  assure  advancement 
in  their  chosen  line  of  work,  and  third,  the  men  who  do 
not  care  whether,  on  return  to  civil  life,  they  succeed  or 
not.  All  that  seems  to  interest  them  is  that  they  have 
a  job.  It  matters  not  the  nature  of  the  job,  as  long  as 
it  is  "soft." 

There  are  no  doubt  countless  numbers  of  firms,  em- 

ployment managers  and  foremen  ■throughout  the  country 
who  intend,  during  the  coming  year,  to  employ,  as  far 
as  possible,  the  returned  soldier.  If  the  firm  is  in  the 
position  of  Henry  Ford,  who  plans  to  hire  all  the  re- 

turned soldiers  residing  in  Detroit,  regardless  of  their 
condition,  mental  or  physical,  the  problem  is  quite 
simple.  The  policy  of  Mr.  Ford  is  excellent,  but  all  con- 

cerns cannot  make  sUch  a  sweeping  business  of  hiring 
men.  They  must  of  necessity  choose  the  best  from  their 
ex-soldier  applicants  and  must  recognize  the  three  types 

and  judge  accordingly.  The  first 

type  of  men,  those  who  had  com- 
pleted their  training  before  service, 

are  of  course,  in  a  sense,  men'  of known  worth,  and  the  firms  who  pick 
men  from  this  type  will  be  satisfied 
with  their  choice.  The  men  of  the 
second  type  are  especially  worthy  of 
consideration,  not  because  they  were 
better  soldiers  than  the  rest  of  their 
comrades,  but  because  they  strove, 
sometimes  under  great  handicaps,  to 
fit  themselves  for  better  jobs  when 
they  returned  to  civil  life.  The  men 
of  the  third  type  could  never  be 
assets  to  any  business,  that  is,  in  a 
competitive  market  or  shops  where 

men  must  care  about  themselves  and  their  jobs. 
The  War  Department  has  installed  in  practically  every 

one  of  its  hospitals  in  this  country  an  educational  de- 
partment for  the  rehabilitation  of  its  wounded  soldiers. 

Primarily,  the  work  was  intended  to  have  a  therapeutic 
value;  buti  it  has  developed  rapidly  to  the  extent  where 
it  has  become  work  of  a  truly  vocational  nature.  Many 
of  the  patients  in  the  hospitals  have  taken  advantage 
of  the  schools  and  the  courses  open  to  them — especially 
the  non-English  speaking  men  and  those  of  the  second 
type.  These  men  have  been  quick  to  seize  the  oppor- 

tunity of  going  to  school  and  their  enthusiasm  and  de- 
votion to  their  classes  is  truly  remarkable. 

Most  of  the  Men  Attending  the  School 
Had  Been  Mechanics 

The  idea  of  writing-  this  article  came  upon  the  in- 
teresting discovery  that  when  men  of  the  second  type 

applied  for  work  in  the  school — especially  mathematics 
— they  were,  in  almost  every  case,  men  who  in  civil  life 
worked  in  machine  shops.  Even  though  many  of  these 
men  were  discharged  from  the  hospitals  before  complet- 

ing the  course,  the  spirit  and  determination  shown  by 
them  in  their  studies,  and  the  loyalty  shown  to  the 
school  when  taunted  in  the  wards  by  their  less  indus- 

trious comrades,  make  them  the  worthy  and  logical 
choice  of  the  firms  who  are  looking  for  good  men  to  be- 

come parts  of  their  organizations.  Spirit,  determination 
and  loyalty  are  three  cardinal  points  of  shop  production, 
and  men  possessing  these  qualities  will  prove  themselves 
assets  in  any  line  of  work.  The  men  of  the  second  type 
have  proved  by  their  work  in  the  schools  that  they  have 
all  of  them. 

To  the  men  who,  as  far  as  possible,  are  planning  to 
hire  the  ex-soldier  it  will  be  of  advantage  to  recognize 
these  three  types  and  give  the  men  of  the  second  type 
the  preference.  I  do  not  wish  to  infer  that  the  men 
who  did  not  attend  school  are  not  worthy;  but  that 
those  who  did  make  effort  to  improve  themselves,  often 
under  great  difficulties  and  handicaps,  are  the  men  who 
will  make  good  with  live,  up-to-date  concerns. 
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THAT  portion  of  a  calculating  machine  which 

forms  the  connecting  link  between  the  operator's 
fingers  and  the  registering  mechanism  is  called 

in  this  machine  the  swinging  arm.  There  are  eight 
pairs  of  these  arms  in  the  Monroe  machine,  each  pair 
being  connected  to  a  pair  of 

clutches  to  which  they  trans-    \\^   Construction  and  Assembling. mit  the  movement  of  the  keys.  ,         .  ,  .  i       j         • 
This  second  article  continues  the  descrip' 
tion  of  the  details  that  go  to  make  up  a 
calculating  machine,  illustrates  more  of  the 
tools  and  methods  used  and  touches  brief- 

ly on  the  assembling  and  testing  of  the 
finiihed  product  in  which  every  precaution 
is  exercised  to  detect  imperfect  machines. 

In  Fig.  11  these  arms  are 
being  assembled  into  the  ma- 

chine. They  lie  directly  under 
and  parallel  to  the  vertical 
row  of  keys,  each  such  row 
having  its  corresponding  pair 
of  arms.-  Pressure  on  any  key 

below  "6"  will  move  one,  and 
from  "6"  to  "9"  both,  of  the 
arms,  which  movement  sets 
the  clutches  to  register  upon 
the  dial  the  amount  indicated 
by  the  key.  One  of  the  clutch 
shafts  assembled  is  shown  in 
Fig.  12.  The  shafts  are  made 
on  the  automatic  screw  ma- 

chine and  are  later  ground  to 
insure  accuracy.  Four  splines 
are  then  cut  throughout  their 
length,  the  fixture  used, 
shown  in  Fig.  13,  taking  seven 
shafts  at  one  loading.  Three 
of  the  indexing  devices  are 
shown  in  the  illustration,  and 
there  are  four  at  the  other 
end  of  the  fixture.  Each  has 

a  hardened-steel  ring,  in  which 
are  cut  four  notches  accurately  spaced  to  90  deg.  and  a 
latch  for  locating  them.  The  indexing  is  done  by  hand, 
each  shaft  being   turned   independently. 

The  four  keys,  or  feathers,  are  ground  to  size  and 
shape  and  are  sel,  into  the  shafts  in  the  operation 
shown  in  Fig.  14.  The  upper  part  of  the  fixture  used 
is  made  of  tool  stewl  and  is  hardened  and  ground.  The 
two  plates  A  are  fastened  to  a  die  bed,  and  lengthwise 
through  their  abutting  faces  is  a  hole  to  fit  a  clutch     a  light  coil  spring. 

shaft.  The  two  pieces  do  not  touch,  but  are  spaced 
a  distance  apart  equal  to  the  thickness  of  a  key.  In 
each  half-round  groove  thus  formed  in  the  steel  pieces 
is  a  keyway,  or  slot,  extending  the  full  length,  so  that 
when  the  two  pieces  are  in  place  there  is  between  them 
an  opening  that  just  fits  a  completed  clutch  shaft  with 
its  four  keys. 

The  operator  slides  a  blank  shaft  into  this  hole  from 
the  end  and  drops  a  key  into  the  upper  slot  between 
the  faces  of  the  steel  parts.     He  then  trips  the  press 

and  the  punch,  a  long,  thin 
blade  just  fitting  the  slot  (as 
also  does  the  key)  comes  down 
on  top  of  the  key  and  forces 
it  into  the  spline  in  the  shaft. 
The  gate  is  set  at  the  proper 
height  to  send  the  key  home 
and  swage  it  slightly.    With- 

drawing the  shaft,  turning  it 
one-quarter  turn  and  reinsert- 

ing it  into  the  die  the  opera- 
tion is  repeated  until  all  four 

keys  have  been  set,  the  whole 
being  completed  in  less  than 
the  time  required  to  read  the 
description.    A  final  grinding 
follows  on  the  top  of  the  keys, 
or  feathers,  and  the  shaft  is 
ready   for   assembling.      Fig. 
15  shows  the  clutches  which 

operate  the  dials  through  the 
medium  of  the  counting 
wheels.  It  will  be  noticed  that 

one  row  of  these  pa^ts  has  five 
studs  of  equal  length  extend- 

ing from  its  face  in  a  direc- 
tion   parallel    with    its    axis, 

while  in  the  other  row  there 
are  but  four  studs  each  and 
they  are  of  varying  lengths. 

One  each  of  these  two  parts  constitute  a  pair,  though, 
appearances  to  the  contrary  notwithstanding,   no   two 
of  them  are  alike.    The  normal  position  in  the  machine 
of  each  pair  of  clutches  is  plainly  shown  in  Fig.  12, 
each  facing  its  mate  with  space  enough  between  them 
to  allow  the  teeth  of  the  counting  wheels  to  pass.    There 
is  a  pair  of  these  clutches  corresponding  to  each  vertical 
row  of  keys  in  the  keybank.    They  are  held  apart  by 

ASSIO.MIJI.I.NG     THK    SWIXGIXU    ARMS 
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FIGS.  12  TO  15.     OPERATIONS  ON  CLUTCH  SHAFT 

Fie    12   A  clutch  shaft.     Fig.  13 — Milling  splines  in  clutch  shaft.     Fig.   14 — Setting  the  keys  in  the  clutch  shaft. 
Fig.   15 — A  set  of  clutches. 

Pressing  down  the  "1"  key  in  any  row  advances  the 
clutch  which  has  four  studs  toward  its  mate  far  enough 
to  bring  the  longest  stud  of  the  set  into  the  path  of 
the  counting  wheel,  and  when  the  driving  shaft  is 
rotated  once  this  single  stud  steps  the  counting  wheel 

one  notch  forward.  Similarly  the  "2,"  "3"  and  "4" 
keys  will  advance  this  part  of  the  clutch  to  bring  a 
corresponding  number  of  studs  into  action. 

This  part  of  the  clutch  does  not  respond  at  all  to 

the  "5"  key,  but  the  other  side,  which  has  the  five 
equal  studs,  comes  forward,  and  when  turned  by  the 
driving  shaft  moves  its  counting  wheel — the  same 
wheel — five  steps. .  This  part  of  the  clutch  also  responds 

to  the  "6,"  "7,"  "8"  and  "9"  keys,  each  of  which  has 
two  of  the  wedge-shaped  projections  on  the  lower  end, 
as  previously  noted,  and  thus  while  each  of  these  keys 
brings  the  left,  or  five-studded,  clutch  forward  its  full 
distance  the  right  side  of  the  clutch  responds  to  "6," 
"7,"  "8"  and  "9"  exactly  as  it  did  to  "1,"  "2,"  "3" 
and  "4,"  with  the  result  that  the  combination  of  the 
two  parts  of  the  clutch  moves  the  counting  wheel  6,  7, 
8  or  9  spaces  for  one  revolution  of  the  shaft. 

Making  the  Clutches 

The  bodies  of  the  clutches  are  made  on  automatics  in 
the  form  of  flanged  bushings.  They  are  then  put  on 
a  fixture  18  at  a  time  and  the  hub  part  straddle-milled, 
after  which  the  oblong  hole  is  cut  through  the  center 
of  the  thin  part  on  a  punch  press.  The  milling  fixture 
is  shown  in  Fig.  16. 

The   hub,    or   what   is   left   of   it,   is   then    broached 

for  the  four  keyways  on  a  Lapointe  broaching  machine, 
and  the  flanges  are  drilled  for  the  studs  in  jigs  which 
locate  them  from  the  keyways.  It  is  at  this  stage 
that  these  parts  acquire  their  individuality,  for  as 
previously  noted  no  two  of  them  in  the  same  calculating 
machine  are  alike.  After  the  shouldered  studs  are 
riveted  in,  the  clutch  parts  pass  a  milling  operation 
which   brings   each   stud  to   its   required   length. 

Functions  of  Cam  and  Carrying  Shafts 

Up  to  this  point  the  operation  of  the  calculating 
machine  is  comparatively  simple — certain  studs  con- 

trolled by  certain  keys  get  in  the  way  of  the  counting 
wheel  and  push  it  along  according  to  their  number 
each  time  the  clutch  shaft  is  revolved.  If,  for  instance, 

the  "4"  key  is  depressed  and  the  operating  crank  turned 
once  the  dial  above  the  row  in  which  the  depressed 
key  is  located  will  register  4;  turn  the  crank  again 
and  we  have  added  4,  the  dial  now  registering  8.  There 
are,  however,  but  10  steps  on  the  dial,  and  if  we  turn 
the  crank  again,  adding  another  4,  we  will  register  2. 
This  is  all  right  as  far  as  it  goes,  but  obviously  there 
must  be  another  movement — some  way  of  pushing  a 
job  that  has  grown  too  big  for  one  column  of  figures 
over  onto  the  next  one. 

This  is  accomplished  through  the  medium  of  the  cam 
and  carrying  shafts,  which  at  the  time  the  first  dial 
passes  the  0  position  cause  a  little  sliding  finger  to 
reach  out  and  move  the  dial  of  the  next  column  one 
step  forward.  By  this  means,  after  the  foregoing 
movement,  the  two  dials  together  would  register  12. 

FIG.   16.      STRADDLE-MIM.ING  THE  CLUTCH  HUBS FIG.    17.      ASSEMI'.LING    A    CAMSHAFT 
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The  machine  under  discussion  will  subtract  as  readily 
as  it  will  add  by  simply  reversing  the  direction  of 
rotation,  and  the  finger  that  reaches  over  to  move  the 
next  higher  dial  must  be  equally  capable  of  undoing  its 
work,  and  further,  for  this  latter  purpose,  it  must 
operate  at  a  different  time. 

"Carrying  up"  to  the  Next  Column 
If  the  sole  duty  of  the  second  dial  was  to  record 

the  revolutions  of  the  first  dial  the  problem  would 
be  greatly  simplified,  but  it  is  quite  likely  that  when 
"carrying  up"  a  figure  from  the  next  lower  column this  second  dial  is  also  registering  for  a  key  in  its 
ovm  column,  and  the  two  movements  must  not  interfere. 
The  transmitted  movements  must  follow  the  direct  key 
movement  in  either  direction. 

Assembled  camshafts  are  shown  at  A,  Fig.  17,  and 

on  the  sliding  carriage,  being  supported  against  the 
drilling  pressure  by  a  long  V-block.  The  carriage  is 
located  for  each  hole  progressively  by  the  pin  in  the 
bracket  on  the  front  of  the  fixture.  The  drill  bushing 
is  of  course  stationary. 

Fig.  19  shows  a  milling  fixture  which  is  used  to 
mill  the  rectangular  passage  across  the  ends  of  the 
bushings  through  which  the  cams  operate.  A  cut  is 
also  made  at  right  angles  to  this  passage,  and  the 
fixture  is  for  the  purpose  of  locating  these  two  cuts. 
With  the  handle  in  the  first  position  a  cut  is  made 
straight  across  the  center  of  the  bushing,  after  which 
the  handle  is  turned  90  deg.  to  its  second  position 
and  the  cutter  passed  again  across  the  work.  Owing 
to  the  fact  that  the  center  of  the  stud  which  locates  the 
work  is  eccentric  in  relation  of  the  center  on  which  the 
fixture  turns,  this  movement  swings  the  work  to  one 

FIG.    18.       DRILLING    THE    CAMSHAFT 

one  in  process  of  assembling  at  B.  Its  position  in  the 
machine  is  shown  at  B,  Fig.  10.  It  does  not  revolve, 
but  the  counting  wheels  on  it  are  free  and  are  turned 
by  studs  of  the  clutch  transmitting  the  movement  of 
the  latter  directly  to  the  dials  which  are  located  in 
the  carriage.  The  cams  are  the  wedge-shaped  pieces  C 
which  may  be  seen  lying  on  the  bench  plate  in  Fig.  17, 
and  when  assembled  they  extend  through  the  holes  in 
the  shaft  D  where  they  are  held  in  position  by  the 
slotted  bushings  E.  They  stand  in  nearly  vertical  posi- 

tion and  are  free  to  move  up  or  down  a  short  distance, 
being  held  up  by  a  spring  or  down  by  the  latch  which 
is  a  part  of  the  cam. 

Action  of  the  Cams 

The  camshaft  is  located  directly  under  the  carriage, 
and  when  a  dial  passes  the  0  position  a  stud  presses 
down  the  corresponding  cam,  which  latches  and  remains 
in  position.  This  movement,  however,  does  not  move 
the  next  dial;  it  merely  indicates  that  such  movement 
is  required,  and  the  proper  carrying  dog  attends  to  it 
at  the  right  time,  simultaneously  releasing  the  latch 
and  allowing  the  cam  to  resume  its  normal  position  so 
that  the  movement  will  not  be  repeated  until  the  cam 
has  again  been  set  by  its  dial. 

Fig.  18  shows  the  jig  in  which  the  cross-holes  are 
drilled  in  the  camshaft.    The  work  is  located  on  centers 

FIG.    IS.      SLOTTING    the    UU.SHINGS 

side  at  the  same  time  that  it  is  turned  90  deg.,  and 
the  second  passage  of  the  cutter  forms  a  flat  spot  at 
the  end  of  the  cam  slot,  providing  a  resting  place  for 
the  latch  that  holds  the  cam  down  until  the  carrier 
dog  reaches  and  releases  it. 

The  Carriers 

The  carrying  shaft  is  located  in  the  machine  back 
of  and  below  the  camshaft  in  such  position  that  the 
carrying  dogs  when  extended  may  reach  a  tooth  of  the 
counting  wheel.  The  carriers  are  built  up  of  sheet- 
steel  stampings  riveted  to  a  hub  which  is  produced  on 
the  automatics.  Carrying  shafts  may  be  seen  partly 
and  completely  assembled  in  Figs.  20  and  21,  which  show 
respectively  the  assembling  and  testing  fixtures. 

Position  of  Carriers  Is  Relative 

The  carrying  Shaft  is  driven  by  the  operating  crank 
through  the  same  train  of  gears  that  operates  the  clutch 
shaft.  The  carriers  are  dogged  to  the  shaft  by  pins 
extending  through  a  slotted  opening  in  their  hubs  in 
such  manner  that  the  carriers  themselves,  though  posi- 

tively driven  by  these  pins  in  either  direction,  take 
up  different  positions  according  to  the  direction  of 
rotation.  When  the  crank  is  turned  forward,  as  in 
addition  or  multiplication,  the  carriers  collectively  as- 

sume the  appearance  of  a  left-hand  helix  extending  the 
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FIG.    20.      ASSEMBLING   THE    CARRYING   SHAFTS 

length  of  the  shaft.  When  the  crank  is  turned  backward 
to  subtract  or  divide,  the  helical  line  of  carriers  be- 

comes right  handed.  This  rearrangement  of  the  car- 
riers according  to  the  direction  of  rotation  brings  the 

"carrying"  from  one  column  to  next  higher  or  lower 
column,  as  the  case  may  be,  in  its  proper  sequence  in 
whatever  calculation  is  being  performed. 

Figs.  22  and  23  show  respectively  the  lower  and 
upper  row  of  dials.  In  the  upper  row  each  dial  has 
two  sets  of  figures  from  0  to  9,  one  set  being  black 
and  the  other  red.  These  dials  count  the  revolutions 
of  the  operating  shaft,  showing  forward  revolutions 
in  black  and  backward  turns  in  red,  thus  black  figures 
represent  factors  in  addition  or  multiplication,  while 

.  the  red  figures  indicate  subtraction  or  division.  The 
lower  row  of  dials  have  but  one  set  of  figures  each, 
and  this  row  represents  the  result  of  any  calculation 
that  may  be  performed  on  the  machine  except  in  the 
case  of  division  when  the  quotient  is  indicated  in  red 
figures  on  the  upper  dials. 

Dials  of  Composition 

The  dials  themselves  are  of  molded  composition,  the 
upper  ones  having  a  toothed  wheel  as  an  integral  part. 
The  wheels  are  blanked,  pierced  and  shaved  in  compound 
dies  in  the  same  manner  as  the  counting  wheels  which 
they  resemble.  The  wheels,  however,  have  a  row  of 
small  holes  pierced  just  below  the  root  of  the  teeth, 
and  when  one  of  them  is  set  into  the  mold  in  which 
the  dials  are  made  and  the  plastic  material  forced  in 
under  pressure  it  flows  through  these  holes  and  hardens 
there,  the  result  being  a  composite  steel  and  composition 
wheel  which  is  practically  one  piece. 

The  steel  portions  of  the  lower  dials  are  not  toothed 
wheels,  but  instead  have  10  studs  extending  from  one 

FIG.   21.      TESTING  THE  CARRYING  SHAFT 

side,  like  one-half  of  a  "lantern  wheel."  These  studs 
mesh  with  the  teeth  of  the  counting  wheels.  The  tenth 
stud  is  longer  than  the  rest  and  serves  the  additional 

pui-pose  of  pushing  down  one  of  the  cams  when  it  is 
necessary,  to  "carry  up"  (or  down)  to  the  next  column. 

All  dials  and  counting  wheels  are  held  by  spring 
detents,  which  insure  that  a  dial  may  not  stop  short  or 
overrun  its  position,  thus  showing  but  half  the  figure 
in  its  individual  opening  through  the  carriage  cover. 
The  dials  can  come  to  rest  only  with  a  figure  in  proper 
register. 

The  dials  must  be  so  located  in  reference  to  the 
detent  that  the  rows  of  figures  appearing  in  the  carriage 
openings  will  be  straight  and  true,  and  in  Fig.  23 
may  be  seen  the  various  gages  by  which  this  alignment 
is  tested  and  adjusted. 

Testing  the  Machine 

After  the  machine  is  practically  all  assembled  the 
operating  crank  is  taken  ofl?  and  a  sprocket  wheel  sub- 

stituted. The  machine  is  now  run  for  several  hours  by 
an  electric  motor,  during  which  period  it  gets  a  pretty 
severe  mechanical  test  of  its  ability  to  stand  up  under 
continuous  operation.  From  this  test  each  machine  goes 

to  a  man  whose  sole  business  it  is  to  "put  it  on  the 

bum." 

It  is  the  duty  of  this  individual  to  make  the  ma- 
chine show  an  error,  and  to  this  end  he  subjects  it  to 

every  conceivable  use,  misuse  or  even  moderate  abuse, 
but  it  is  to  the  credit  of  the  makers  that  his  efforts 
are  seldom  successful.  It  is  safe  to  assume  that  the 
machine  gets  much  more  severe  usage  during  the 
period  that  it  is  under  test  than  it  would  be  apt  to 
receive  in  any  regular  oflice  service  unless  it  were  to 
be  dropped  on  the  floor  or  some  similar  accident. 

FIG.   22.      LOWER   DIAL  SHAFT FIG.    23.      UiPER   DIAL    SHAFT 
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THE  howitz
er,  Figs.  1 

and  2,  is  of  8-in.  bore, 
its  total  length  being 

148.3  in.  and  its  weight 
with  breech  mechanism, 
nearly  7500  lb.    The  bore  is 
138.4  in.  long;  the  chamber 
has  maximum  and  mini- 

mum diameters  of  9  in.  and 
8.5  in.  respectively,  and  the 
rifling  is  103  in.  long,  uni- 

form twist,  one  turn  in  35 
calibers,  the  grooves  being 
48  in  number  and  0.349  in. 
wide  by  0.06  in.  deep.  The 

A-tube,  the  inner  A-tube 
and  the  jacket  are  all  of 
nickel  steel  containing  car- 

bon, maximum  0.4;  man- 
ganese, minimum  0.2, 

maximum  0.85;  phosphor- 
us, maximum  0.035;  sul- 

phur, maximum  0.035 ; 
silicon,  minimum  0.05; 
maximum  0.2,  and  nickel, 
minimum  0.35  per  cent. 
After  rough-machining  the 
forging  is  annealed  at_ 
1650  deg.  F.,  oil-hardened 
at  1600  to  1700  deg.  F.,  and 
tempered  between  1000  and 
1200  deg.  F.  The  t  e  s  t 
pieces  must  show  a  tensile 
strength  of  between  45  and 
50  tons  to  the  square  inch, 
the    minimum    elongation 
being  16  per  cent,  on  a  2-In.  length,  the  yield  to  be  less 
than  0.03  in.  at  30  tons.  The  test  piece,  when  bent,  is  of 
U-form,  the  radius  of  the  curve  at  the  bottom  being 
i  inch. 

As  to  testing  it  is  usual  when  halfway  through  pour- 
ing the  ingot  for  any  of  the  tubes  to  cast  a  small  billet. 

This  billet  is  hammered  to  about  \\  in.  square,  annealed 
and  pulled  for  tensile  test.  Turnings  are  also  taken  for 
analysis,  and  if  the  results  are  satisfactory  the  ingot 
goes  forward  for  its  purpose.  The  bad  metal  both  at 
the  top  and  bottom  is  cut  off  and  the  ingot  is  bored,  or 
trepanned  if  for  a  hollow  forging,  and  when  it  has  been 
forged  to  shape,  annealed,  oil-hardened  and  tempered 

rings  are  cut  off,  one  at  each  end,' for  test,  after  being 
stamped  by  the  government  officials.  The  test  rings  are 
1  in.  thick,  and  for  the  inner  and  outer  A-tubes  and 
jacket  four  test  pieces  are  taken  from  each  ring,  two 

The  British  Eight-Inch 
Howitzer — I 
By  I.  WILLIAM  CHUBB, 

European    Editor   American   Machiiiist 

The  British  8-in.  howitzer  consists  of  an  A-tube,  wire- 
wound  over  the  chamber  and  a  portion  of  the  bore, 
an  inner  A-tube  of  practically  the  same  length,  and  a 
jacket  shrunk  over  the  wire  and  a  portion  of  the  A- 
tube.  The  jacket  bears  the  breech  ring  which  sup- 

ports the  breech  mechanism,  the  breech  bush  being 
screwed  into  the  jacket.  The  methods  here  described 
are  those  of  a  long-established  English  firm  which 
produces    the   howitzer   complete   for   active   service. 

s.   gi^ 

k 
1              "'--.-». 

for  tensile  and  two  for 

bending  te.sts.  The  posi- 
tions on  the  flat  ring  of 

metal  from  which  these 

pieces  are  to  be  cut  are 
marked  off  by  scriber  and 
center  punch,  the  four 

pieces  being  arranged  equi- 
distantly  around  the  ring 
at  about  the  middle  of  its 
width  and  tangential,  the 

pieces  at  opposite  ends  of 
a  diameter  being  for  the 
same  kind  of  test,  that  is, 
those  at  the  two  ends  of  a 
vertical  diameter  may  be 
for  tensile  tests,  in  which 
case  those  at  the  ends  of 
the  horizontal  diameter 
would  be  for  bending  tests. 
Like  tests  are  always  made 
on  diametrically  opposite 

specimens.  Cylindrical 
pieces  li  in.  in  diameter  by 
4i  in.  long,  are  trepanned 
at  opposite  diameters,  two 
for  tensile  and  two  for 
bending' tests,  this  apply- 

ing to  all  forgings  for  guns 
of  more  than  3-in.  bore, 
while  if  the  forging  is 
more  than  48  in.  long  when 
finished,  test  pieces  are 
taken  from  each  end.  A 
machine  of  the  horizontal 
boring  type  is  used,  the 

hole  being  started  first  with  r  drill,  followed  by  the 
trepanning  tool.  The  cores  formed  by  the  trepanning 
process  are  broken  out  with  drifts.  The  pieces  band- 
sawn  from  the  rings  for  tensile  tests  are  first  turned 
to  1  in.  in  diameter  and  are  then  turned  and  finally 
ground  on  the  central  portion  0.564  in.  in  diameter 
by  2.45  in.  long  between  the  shoulders,  a  length  of  2.25 
in.  being  parallel,  plus  a  radius  of  0.1  in.  at  each  end. 

The  bending  samples  are  first  shaped  to  3  in.  wide 
by  i  in.  thick  by  4 J  in.  long  and  then  finished  on  a 
disk  grinding  machine  to  snap  gages.  In  each  case 
the  government  stamp  is  left  on  the  end. 

The  testing  machine.   Fig.   3,   depends  on   hydraulic 
pressure  and  is  without  operative  weights,  multiply iiiff- 
levers  or  knife  edges,  the  pressure  being  exerted  direct. 
The  maximum  pressure  exerted  is  50  tons  per  square 
inch. 
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FIG.   1.      EIGHT-INCH  HOWITZER  BODY 

For  the  inner  A-tube  the  ingot  may  be  30  in.  or  32 

in.  octagonal  by  about  12  ft.  long  (including  riser  head) 
and  from  this  three  tubes  are  obtained.  The  ingot  for 

the  A-tube  is  36  in.  across  the  flats,  octagonal,  by  about 

18  ft.  6  in.  long,  including  riser  head,  and  from  it  four 
tubes  are  obtained,  the  forging  sizes  being  shown  in 

Fig.  4.     The  jackets  are  obtained  from  a  40  or  44  in. 

Tapsr  of  Wire 
Jac/ref-, 

operation  in  a  width  of  2  in.  or  so.  As  to 
actual  proportions  a  13-in.  trepanning  bar  will 
leave  a  solid  core  1\  in.  in  diameter. 

After  trepanning  the  tubes  are  taken  to  a 
coal-fired  muffle  furnace  for  preheating  to 
about  1500  deg.  F.  to  insure  that  the  metal 
will  not  crack  when  raised  to  forging  tem- 

perature. One  of  the  presses  used  in  forging  the  8-in. 
howitzers  is  shown  in  Fig.  6  operating  on  a 
jacket.  Its  capacity  is  3000  long  tons.  The 
main  cylinder  is  of  40-in.  bore  by  60-in.  stroke, 
and  the  clear  distance  between  guides  is  84  in. 

The  distance  between  the  under  side  of  the  anvil  and  the 
top  cross  head  is  12  ft.  6  in.  The  working  hydraulic 
pressure  is  2J  long  tons  per  square  inch,  the  auxiliary 
accumulator  service  pressure  being  16  cwt.  per  square inch. 

In  the  chief  machining  operations  on  the  three  main 
tubes  all  turning  and  boring  operations  are  dry,  except 

Cl0i!926^per inch  on diam. 

Taper  0. 004'per  , inchonc/iam.  /06.if7S  . 

'  1-^ 

^^^^^-,T 

.--  Length  OT A  Tube  141.1       ̂  

Lenafh  of  inner  A  Tube  if  1. 2  ■■ 

Total  Lengti!  146.3      
FIG.    2.       SECTION    OF    8-IN.    HOWITZER    BODY 

round  ingot  by  about  12  ft.  long,  three  jackets  being 
produced  therefrom.  The  forging  for  the  inner  A-tube 
is  solid,  but  the  jacket  ingot  is  usually  trepanned  with 
a  16-in.  hole  right  through  before  forging,  and  the  A- 
tube  with  a  12-in.  hole  to  take  a  mandrel  while  being 
forged. 

In  the  trepanning  process  whether  the  cutting  tool 
or  the  work  shall  revolve  is  determined  mainly  by  the 
weight  of  the  work,  but  the  work  is  revolved  wherever 
possible.  In  the  case  of  the  8-in.  howitzer  ingots  the 
tool  does  not  rotate.  Plenty  of  lubricant  is  an  essential 
with  the  trepanning  process  and  is  conveyed  by  a  pipe 
system  through  the  center  of  the  bar,  running  eventually 
from  the  tool  into  a  culvert  and  passing  through  a 
settling  tank  before  returning  to  a  second  tank  from 
which  it  is  again  pumped.  A  mixture  of  soft  soap  and 
water  is  employed.  The  main  object  is  not  simply  to 
cool  the  tool  but  also  to  wash  away  the  cuttings. 

The  trepanning  head,  shown  in  detail  in  Fig.  5  has 
around  it  a  series  of  hard-steel  pads  dovetailed  in; 
these,  when  the  tool  has  fairly  entered,  act  as  bearers 
and  steady  the  head  in  the  hole.  The  bottom  part  of 
the  bar  is  cut  away  as  far  as  possible  without  weakening 
it  in  order  that  the  chips  may  readily  pass  away.  The 
leading  tool  is  a  nicking  or  splitting  tool  shown  to  the 
right  of  the  end  view  of  the  bar  and  in  detail.  By  its 
action  it  forms  two  grooves  in  the  work.  It  is  followed 
by  a  broad  tool,  also  detailed,  which  overlaps  and 
breaks  the  cut  into  three,  making  five  cutting  edges  in 

at  the  finish-boring  of  the  inner  A-tube  where  oil   is 
employed,  this  applying  also  of  course  to  screw-cutting 
operations  and  the  turning  of  radii  as  at  the  muzzle. 

The  A-tube  when  finished  is  141  in.  long  by  a  maxi- 

FIG.  3.      FIFTY-TON  TESTING  MACHINE 
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FIG.  4.     A-TUBE  FORGING 

mum  diameter  of  14.7  in.  at  the  breech  end  where  there 
are  three  shoulders,  the  diameter  at  the  muzzle  end 
being  12.5  in.,  while  the  bore  ranges  from  12.1  in.  at 
the  largest  .step  at  the  breech  end  down  to  10.524  in. 
at  the  second  step  at  this  end,  tapering  0.004  in.  per 
inch  on  the  diameter  down  to  about  9.968  in.  at  the 
muzzle.  For  a  length  of  about  136  in.  the  inner  sur- 

face on  the  tube  is  combed. 

Operation  1. — Rough-Turn — Rough-turning  is  done  in 
an  ordinary  lath .  of  36  in.  swing  and  the  cutting  speed 
is  about  18  ft.  to  20  ft.  per  minute  with  a  feed  of  16  to 
the  inch.  It  is  usual  to  leave  about  0.75  in.  on  the 
diameter,  and  a  length  of  12  in.  or  so,  allowing  for 

material  to  be  removed  for  test  pui-poses,  etc. 
Operation  2. — Rough-Bore — When  boring  from  the 

solid  the  practice  is  to  leave  §  to  J  in.  on  the  diameter 
for  a  second  cut,  this  being  a  margin  for  the  noncon- 
centricity  or  running  of  the  holes  when  the  two  cuts 
meet  at  the  center  of  the  length.  The  cutting  speed  is 
usually  20  ft.  to  25  ft.  per  minute  and  the  feed  about 
7  in.  per  hour. 

The  operation  is  double-ended,  the  machine  used  being 
illustrated  in  Fig.  7.  The  work  is  held  in  the  center 
by  four  jaws  on  each  side  of  the  driving  head  and  is 
supported  at  each  end  in  a  roller  steadyrest.  The 
machine  illustrated  is  made  by  Hulse  &  Co.,  Manches- 

ter, and  will  bore  work  9  ft.  long  from  each  end,  making 
a  total  of  18  ft.  The  central  driving  headstock  has  a 
cast-iron  hollow  spindle  rotated  by  two  sets  of  steel 
double-helical  gearing  controlled  by  clutch  and  lever 
and  driven  from  a  20-hp.  variable-speed  motor.     The 

Direction  of  Oifject 

FIG.  6. 

I.        Tof:3l LergHt  I49ps'' 

THREB-THOUSAND-TOM  FORGING  PRESS 

FIG.    5.      THE   TREPAXNING    HEAD 

spindle  speeds  range  from  4  to  36  r.p.m.  and  the  center 
of  the  spindle  is  18  in.  above  the  bed.  The  two  face- 

plate chucks  are  4  ft.  in  diameter,  each  with  four  inde- 
pendent steel  jaws  and  screws,  steel  removable  extension 

plates  being  provided  so  that  the  range  of  tube  taken 
is  from  10  in.  to  18  in.  in  diameter.  The  beds  are  each 
about  21  ft.  long,  of  box  form,  with  square  gibs  and 
inclined    trough,    each    with    a    central    screw,    with 

wormwheel  and  worm  at  the 

end  for  self-acting  motion 
to  the  carriage.  The  feed 
is  reversed  by  the  addition 
of  an  extra  stud  wheel  on 
each  swing  frame.  Quick 

power  traverse  is  also  ob- tained in  eithei  direction, 
with  safety  stop,  being 

driven  direct  from  a  3-hp. 
constant  -  speed  reversible 
motor.  Two  carriages  and 

two  adjustable  boring-bar 
holders  are  provided. 
When  boring  from  the 

solid  each  boring  bar  carries 
at  its  outer  end  an  ordinary 

boring  cutter  of  V-form  to 
produce  a  hole  8.i  in.  in 
diameter,  the  cut  on  each 
operating  face  being  split, 
four  notches  being  provided 
on  one  side  and  three  on  the 
other,  arranged  alternately. 
About  10  in.  behind  the 

operating  end  a  1  or  li  in. 
square  knife  tool  is  placed  in 
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a  slot  across  the  bar,  this  opening  the  hole  from  8i  in. 
to  9i  inches. 

Operation  3. — Heat-Treat. 
Operation  4.— Cut  Off  Test  Pieces. 

Operation  5.— Re-Turn  and  Cut  Off  Excess  Material— 
The  same  lathe,  etc.,  as  used  in  operation  1  is  employed, 

the  speeds  and  feeds  being  about  the  same  and  the  di- 
ameter turned  leaving  about  i  in.  on.  As  to  the  length 

it  is  usual  to  leave  li  to  2  in.  on  to  allow  for  the 

carrying  up  of  the  shoulders  should  there  be  any  error 

in  turning  the  taper.  The  removal  of  the  excess  metal 
is  a  simple  parting-off  job. 

Operation  6.— Rebore  and  Finish  Taper  Boring— Re- 
boring  is  done  with  a  through  bar,  either  with  a  taper 
slot  to  suit  the  tube  or  with  a  parallel  bar  set  over.    A 

end,  running  off  at  the  breech  end.  A  central  bar  is- 
employed  with  a  taper  groove  to  take  the  holder  for  the. 
combing  tool,  this  being  secured  by  two  screws,  one  at 
the  end  and  one  at  the  side.  The  bar  is  held  and  sup- 

ported by  a  pedestal  at  the  front  end  of  the  job  (see 
Fig.  8),  and  the  tool  is  pushed  along  the  groove  by  a 
bar  operated  by  a  carriage  which  receives  longitudinal 
motion  from  a  screw  in  the  center  of  the  bed.  The 
cutting  speed  is  15  ft.  per  minute,  the  automatic  return 
being  in  the  ratio  of  3  to  1.  During  the  latter  the  cut 
is  relieved  by  operating  the  cross-slide  carrying  the 

pedestal. Operation  9. — Build — This  is  shrinking  the  outer  A- 
tube  on  the  inner  A-tube. 

Operation  10. — Finish-Turn  for  Wire — The  work  is 

FIG.  7.     DOUBLE-END  BORING'  MACHINE 

single-point  tool  about  1  in.  square  is  employed  in  this 
operation,  though  for  reboring  a  knife  tool  is  occasion- 

ally employed.  For  finishing  about  0.3  in.  is  left  on 
the  diameter.  A  flat-face  tool  is  used,  with  a  radius 
tool  to  finish  off  the  radii  at  the  shoulders.  In  reboring 
the  cutting  speed  is  about  20  ft.  per  minute  and  the 
feed  about  8  in.  per  hour,  while  for  finishing  with  a 
broad-faced  tool  the  feed  is  I'o  to  J  in.  per  revolution. 
Three  or  four  finishing  cuts  are  taken,  sometimes  even 
six,  these  removing  any  effects  of  cross  pressure  on  the 
boring  bar. 

Operation  7. — Gaging. 
Operation  8. — Combing — The  grooves  produced  by 

combing  are  0.01  in.  deep  by  0.05  in.  wide,  the  pitch 
being  0.15  in.  The  combing  tool  of  1-in.  square  steel, 
produces  five  grooves  at  a  time.  The  work  is  held  in  a 
dividing  head  of  worm  and  wormwheel  type  and  sup- 

ported at  the  outer  end  on  rollers,  and  the  combing 
operation  is  from  a  given  distance  inside  the  muzzle 

held  in  a  four-jaw  chuck  at  the  muzzle  end,  with  either 
star  or  expanding  center  at  the  other  end,  and  sup- 

ported by  a  steadyrest,  being  turned  up  true  at  about 
half  way  along  the  length  for  a  width  of  between  5  and 
6  in.  according  to  the  width  of  the  pads  employed. 
Spotting  diameters  are  turned  at  intervals  to  gages. 
The  various  diameters  are  turned  to  pin  gages.  The 
rest  is  set  over  to  feelers  between  the  two  end  diameters 

of  the  taper.  The  finish  is  with  a  carbon-stee)  tool  li 
in.  square,  the  tube  running  slowly,  say  at  about  8  ft. 

or  10  ft.  per  minute,  and  the  traverse  of  the  flat-faced 
tool  is  J  to  5  in.  per  revolution. 

Operation  11. — Wire — For  wiring  an  Armstrong- 
Whitworth  machine  is  used,  the  operation  being  as 
described  in  connection  with  the  9.2-in.  gun.  Particu- 

lars of  the  wiring  tensions  in  tons  per  square  inch  and 
also  of  the  shinkages  are  given  in  Fig.  9.  The  wire  is 
0.06  by  0.25  in.  section,  each  hank  consisting  of  2  cwt., 
or  a  length  of  about  one  mile,  rather  l»ss  than  three 
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FIG.    8.      COMBING    OPERATION 

miles  being  wound  on  this  particular  howitzer.  To  join 
two  lengths  the  ends  are  milled  taper  for  about  a  foot 
and  these  are  riveted  together  overlapping.  For  this 

32  holes  are  drilled  in  the  12-in.  length,  each  ̂   in.  in 
diameter,  and  countersunk  for 
riveting,  the  two  tapered  ends 
being  soldered  together  while 
drilling. 

To  start  the  wire  on  the 
gun  a  hole  is  drilled  in  the 
muzzle  end  of  the  tube,  and 
from  this  a  groove  is  cut  in 
which  the  wire  end  is  riveted 
with  the  ball  of  the  hammer. 

For  the  split  filling-in  rings, 
0.12  by  0.25  in.  in  section,  a 
bending  machine  is  used  to 
get  correct  diameters. 

The  wire-coiling  machine  il- 
lustrated in  Fig.  10  is  electric- 

ally driven  by  a  5-hp.  motor 
through  a  paper  pinion. 
Hanks  are  slipped  onto  pegs 
on  a  small  drum  and  placed,  as  shovra  in  the  end  eleva- 

tion, in  bearings  at  the  top  of  uprights,  the  wire  then 
being  brought  down  over  a  guide  pulley  through  dies  to 
the  drum  on  which  it  is  to  be  wound  The  wire  is  pre- 

viously cleaned  by  being  run  through  paraffin.    The  ten- 

sion in  the  wire-coiling  machine  is  controlled  by  adjust- 
ing the  cap  of  the  tension  device.  The  carriage  bearing 

the  dies  through  which  the  wire  is  fed  receives  a  to-and- 
fro  motion  across  the  face  of  the  machine,  being  driven 
by  a  screw  which  is  itself  driven  by  bevel  gearing  from 
the  electric  motor.  A  hand-controlled  clutch  reverses  the 
motion  at  the  end  of  the  travel,  the  rate  of  which  is 
suited  to  the  width  of  the  wire.  The  speed  of  the  barrel 
on  which  the  wire  is  wound  varies  in  this  case  from  26 
to  52  r.p.m.  as  controlled  by  the  motor.  This  drum 
carries  three  hanks.  From  it  the  wire  is  wound  onto 
others  which  carry  up  to  14  hanks,  each  of  2  cwt.  The 
wire  must  be  kept  taut  while  being  wound,  as  otherwise 
the  tension  might  vary  from  that  required  when  the 
wire  is  being  wound  on  the  gun. 

Operation  12. — Turn  on  Wire  for  Jacket — For  turn- 
ing the  wire  on  the  jacket  a  36-in.  lathe  is  employed,  the 

work  being  held  in  a  four-jaw  chuck  at  the  muzzle  end. 
At  the  other  end  is  a  star  center,  the  bearing  shoes  of 
which  carry  heels  in  order  that  they  may  not  be  pushed 
in  the  tube.  A  bearing  is  turned  toward  the  muzzle  end, 
and  after  the  wire  has  been  turned  as  much  as  pos- 

sible of  the  muzzle  end  is  tapered  by  grinding.     The 

WINDING   DIAGRAM 

WIRE-COILING  MACHINE 

wire  is  turned  to  diameter  according  to  gages  taken 
from  a  chart.  Fig.  11  illustrates  the  nature  of  the 
operation.  The  spaces  between  the  spotting  positions 
are  turned  taper  by  swiveling  the  compound  rest  of  the 
lathe,  first  removing  its  screw,  and  pushing  by  means 
of  a  bar  from  a  second  carriage  on  the  lathe  bed.  The 

traverse  is  -(\.;  in.  to  g  in.  per  revolution;  thus  the  tool 
is  always  bearing  on  two  wires. 

At  the  same  operation  a  broad  cut  is  taken  for  finish- 
ing the  muzzle  end  as  far  as  possible  which  is  roughed 

down  to  within  0.015  in.  or  0.02  in.  of  size  and  then 
finished  in  about  three  broad  cuts,  the  traverse  being 

i  in.  per  revolution. 
The  inner  A-tube  when  finished  is  141.2  in.  long  and 

is  bored  8  in.  except  at  the  powder  chamber.  A  flange 
and  shoulder  are  turned  at  the  muzzle  end  to  suit  the 

corresponding  recesses  in  the  A-tube,  the  maximum 
diameter  being  12.1  in.  and  the  tube  tapering  to  about 
9.968  in. 

Operation  1. — Rough-Turn — Rough-turning  may  be 
done  in  any  suitable  lathe  of  about  42-in.  swing,  the 
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FIG.   11.     TURNING  THE  WIRE 

work  being  held  at  the  muzzle  end  in  a  four-jaw  chuck 

and  the  other  end  by  a  flanged  center  consisting  of  a 

circular  metal  plate  centered  on  one  side  and  bearing  a 

flange  taking  four  setscrews  to  hold  the  work.  By  the 

means  employed  for  holding  and  driving,  the  work  can 

readily  be  adjusted  and  centered.  Four  tools  are  used, 

about  1  in.  coming  off  the  diameter.  The  cutting  speed 

is  25  ft.  per  minute  and  the  feed  is  20  per  inch.  The 

tools  are  of  If  in.  square  section,  of  high-speed  steel. 

"Operation  2. — Rough-Bore— Rough-boring  is  much 
the  same  as  for  the  outer  A-tube,  0.75  in.  being  left 

on  the  diameter.  A  double-ended  machine  is  employed, 
boring  from  each  end,  the  work  being  driven  by  a 
chuck  and  running  in  a  cylindrical  fixture.  In  the  case 
of  the  inner  A-tube  the  boring  is  always  initially  from 
the  solid.  The  cutting  speed  is  20  ft.  to  25  ft.  per 
minute. 

Operation  3. — Heat-Treat. 
Operation  4.— Cut  Off  Test  Pieces. 
Operation  5. — Re-Turn  and  Cut  Off  Excess  Material 

— This  process  again  corresponds  with  operation  5  on 
the  outer  A-tube,  about  i  in.  being  left  on  the  diameter' 
and  1.1  in.  to  2  in.  on  the  length. 

Operation  6. — Rebore  and  Rough  Chamber — The  work 
is  done  to  within  0.4  in.  of  finished  diameters,  and 
either  a  double-ended  or  single-ended  machine  may  be 
employed,  the  job  being  run  in  cylindrical  fixings.  A 
knife  tool  of  ll-in.  square,  high-speed  steel  is  employed, 
backed  by  wooden  packings  on  the  bar,  which  are  about 
14  in.  long  and  fit  the  bore,  the  tube  face  being  cut  by 
chisel  in  order  to  skim  the  wood  blocks  to  the  required 
size.  The  chamber  is  roughed  parallel  for  a  length  to 
within  about  1  in.  from  the  start  of  the  cone. 

Operation  7. — Finish-Turn  for  Building — The  work 
is  driven  in  the  lathe  by  a  four-jaw  chuck  and  supported 
at  the  breech  end  by  a  star  center  or  conical  expanding 
center.  The  tube  is  turned  to  within  0.015  diameter 
and  then  finished  to  gages  supplied;  a  broad  cut  is 
taken,  the  speed  being  20  ft.  per  minute  and  the  feed 
*  in.  per  revolution,  three  cuts  being  common. 

First  Lieut.  John  A.  Litzenberg  has  been  discharged 
from  the  service.  His  duty  overseas  was  repairing 
artillery.     He  was   formerly   employed  by  the  Union 
Sugar  Co.,  Batteravia,  Calif. *  *    * 

Capt.  Charles  A.  Straw,  Jr.,  a  Harvard  graduate 
and  whose  permanent  address  is  1206  10th  St.,  Wash- 

ington, D.  C,  has  received  his  discharge.  He  was 
foianerly  in  the  U.  S.  Patent  Ofl!ice  and  is  a  chemist. 

*  vf  * 

Lieut.-Col.  Charles  E.  Warren,  of  60  East  42nd  St., 
New  York,  who  was  transferred  from  the  Q.  M.  C, 
as  major,  in  Ma.v,  1917,  has  returned  to  civil  life.  He 
is  a  graduate  of  the  University  of  California  and  is  a 
banker. 

*  *     * 

Capt.  Gar.  A.  Roush,  whose  home  is  at  South  Bethle- 
hem, Penn.,  is  a  graduate  of  Indiana  University  and 

attended  the  University  of  Wisconsin.  Before  being 
commissioned,   he   was   a  professor   of   metallurgy   at 
Lehigh  University. 

*  *     » 

Capt.  Floyd  Evans,  whose  home  is  at  305  Fullerton 
Parkway,  Chicago,  111.,  was  commissioned  first  lieuten- 

ant in  July,  1917,  and  discharged  in  March,  1919.  He 
is  a  graduate  of  Yale  and  was  formerly  with  Butler 
Bro^.,  at   Chicago. 

*  *    ♦ 

Capt.  Gordon  M.  Evans,  whose  permanent  address  is 
418  West  160th  St.,  New  York,  has  returned  to  civil 

life.  He  is  a  graduate  of  Cornell  and  was  formerly  en- 
gineering executive  with  the  Menominee  Motor  Truck 

Co.,  Menominee,  Mich.     He  has  been  on  duty  in  the 
Manufacturing  Division. *  *     « 

Maj.  Milo  M.  Case  was  discharged  recently  after 
21  months'  service.  He  has  been  Army  Inspector  of 
Ordnance  at  the  Bethlehem  Steel  Works.  Major  Case 

is  a  graduate  of  Lombard  College  and  before  entering 
the  service  was  in  business  for  himself  as  mechanical 

engineer.     His  permanent  address  is  6347  Greenwood 
Ave.,  Chicago,  111. *  *     » 

Capt.  Alexander  Donald,  whose  permanent  address  is 
825  Garfield  Building,  Cleveland,  Ohio,  and  who  was 
commissioned  first  lieutenant  Nov.  17,  1918,  has 

returned  to  civil  life.  His  work  in  the  Ordnance  De- 
partment has  been  on  motor  vehicles  and  mobile  repair 

shops.  In  civil  life  he  was  employed  by  the  Hannah 
Engineering  Works,  Chicago,  111. 

«     *     * 

Maj.  George  S.  Hardenbergh,  whose  home  address  is 
Eighth  and  Wacouta  Sts.,  St.  Paul,  Minn.,  left  th« 
service  on  his  return  to  America.  Major  Hardenbergh 
was  commissioned  first  lieutenant  in  August,  1917, 
and  twice  promoted.  In  the  service  his  work  has  been 
in  connection  with  inspection  of  leather  products,  which 
is  in  line  with  his  work  in  civil  life.  He  is  a  graduate 
of  Yale. 
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IDEAS PRACTICAL  MEN 

laper-Pin  Wedge  for  Boring  Bar 
By  S.  B.  Royal 

I  consider  the  following  to  be  the  simplest  and 
cheapest  method  of  securing  the  tools  in  a  boring  bar. 
Before  making  the  slot  for  the  tool  a  hole  A  in  the  cut 
is   drilled   and   reamed   in   the   bar  to   accommodate   a 

i.iiiiiiiiii" 
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TAPEK-PIN   WEDGK    1-OK   BORING    fJAR 

suitable  size  taper  pin.  The  rectangular  slot  is  then 
cut  for  the  boring  tool,  the  tapar  hole  just  reamed 
forming  one  end  of  the  slot.  A  taper  pin  is  filed  flat 
on  one  side  parallel  with  its  axis  and  is  case-hardened. 
The  whole  is  assembled  as  shown  at  B,  the  taper  pin 
forming  a  wedge  that  will  never  come  loose. 

An  Old  Lathe  Chuck 
By  John  Drew 

A  lathe  chuck  which  has  been  in  use  for  forty  years 
is  shown  in  the  accompanying  illustration.  It  was  built 

pas  a  special  proposition,  large  lathe  chucks  not  being 
so  easily  obtainable  in  those  days  as  they  are  at  present. 

Notwithstanding  its  long  period  of  service,  the  chuck 
is  in  perfect  condition  and  has  never  cost  a  cent  for 
repairs.  This  argues  two  things:  good  design  and 
workmanship  in  the  first  place,  careful  and  judicious 
handling  in  the  second.  Though  constructed  so  many 
years  ago,  the  chuck  embodies  some  features  that  are 
usually  considered  as  modern  design.     The  outer  piece 

of  each  jaw  is  held  to  its  jaw  by  two  fillister-head 
screws  and  a  generous  rib,  so  that  its  position  can  be 
reversed.  The  jaws  are  of  steel  and  have  ample  bearing 
surfaces  on  the  chuck  body.  The  screws  have  hollow 
heads  which  come  flush  with  the  periphery  of  the 
flange  and  thus  avoid  the  dangerous  projecting  head.s 
that  so  often  appear  on  chucks  in  common  use.     The 

AN  OLD  LATHE  CHUCK 

wrench  is  shown  lying  on  the  apron  of  the  compound rest. 

Though  the  chuck  is  by  no  means  heavy  in  propor- 
tion to  its  diameter  of  30  in.,  it  runs  as  true  and  grips 

as  firmly  as  it  did  when  new.  As  may  be  seen,  it  was 
right  on  the  job  when  the  picture  was  made,  being 
-stopped  only  long  enough  to  make  the  necessary  exposure 
with  the  camera. 

Holding  a  Slitting  Saw  on  the  Arbor 
By  Frank  H.  Walker 

Herewith  is  a  sketch  of  a  special  bushing  for  holding 

slitting  saws  on  a  milling-machine  arbor. 
It  has  been  my  experience  in  using  large  saws  to 

have  the  saw  bind,  causing  it  to  turn  on  the  arbor. 
This  often  resulted  in  damaging  the  arbor,  making  it 
difficult  to  remove  the  saw  and  rendering  it  unfit  for 
further  service. 
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This  bushing  is  made  of  machinery  steel,  pack-hard- 
ened, and  ground.  The  holes  A  are  made  to  fit  the 

arbor.  The  shoulder  B  is  ground  to  fit  the  hole  in  the 

saw.     The  recess  C  in   the  collar  D   is  also  of  this 

; 

E 
D 

I  I — 

ARBOR 

3 

COLLAR    FOR   HOLDING    .SLITTLVG    SAW 

diameter.  By  keying  the  bushing  to  the  arbor  at  E 
and  to  the  saw  at  F  and  slipping  on  the  collar  D,  it  can 
readily  be  seen  that  if  the  saw  slips  it  will  merely 
shear  off  the  key,  which  can  easily  be  replaced. 

Old  Shaping  Machine  Rigged  Up  to 
Cut  Off  Stock 

By  F.  W.  Bach 

In  my  apprentice  days  I  remember  seeing  an  old 
shaping  machine  rigged  with  a  home-made  automatic 
down  feed  which  excited  my  curiosity  and  admiration. 

The  ram  of  the  machine  was  driven  through  the 

medium  of  a  pair  of  elliptic  gears  rotating  in  a  hori- 
zontal plane,  a  moveable  stud  in  the  face  of  the  driven 

gear  and  a  connecting-rod.     The  stud  was  made  with 

FIGS.    1   AND   2.      OLD   SHAPING   MACHINE   RIGGED   FOR 
CUTTING    OFF    AND    THE    CUTTING    TOOL 

a  large  T-head  to  slide  in  a  radial  slot  on  the  gear,  and 
the  stroke  of  the  ram  was  adjustable  by  loosening  the 
binding  nut  on  the  top  of  the  stud  and  setting  the  latter 
at  the  proper  distance  from  the  center  upon  which  the 
gear  revolved. 

The  machine  was  m  use  for  cutting  off  6-in.  square 
bars  of  steel  for  drop  dies,  and  except  for  resetting  the 
bar  for  each  cut  and  an  occasional  grind  of  the  parting 
tool  it  required  as  little  attention  as  a  power  hacksaw. 

At  the  side  of  the  machine  shown  in  Fig.  1  was  bolted 
a  bracket  and  upright  post  carrying  the  adjustable  bar 
A,  which  was  slotted  and  held  to  the  post  by  a  stud  and 
thumb  nut. 

On  the  vertical  feed  screw  was  keyed  the  large  ratchet 
B,  on  the  hub  of  which  was  mounted  the  swinging  arm 
C  bearing  the  pawl. 

A  piece  of  belt  lace  completed  the  "feed  works."  The 
bar  A  was  set  so  that  the  swinging  arm  struck  it  at  the 
inner  end  of  each  stroke  and  was  thus  pushed  forward 
to  give  the  desired  amount  of  feed  while  the  length 
of  the  belt  lace  was  so  calculated  as  to  pull  it  back  at  the 
outer  end  of  the  stroke.  The  tool  used  is  shown  in 
Fig.  2. 

Fitting  a  Taper  Key 
By  M.  Jacker 

Instead  of  following  the  usual  method  of  cut  and  try 
when  fitting  taper  keys,  take  a  wire  of  suitable  size  and 
bend  it  to  the  shape  shown  at  A  in  the  sketch.  If  the 
key  is  not  to  pass  clear  through  the  hub,  determine  the 
distance  it  is  to  enter  and  file  a  notch  in  the  wire  at 

this  distance  from  one  of  the  bent-up  points.  Next, 
file  off  the  point  of  the  wire  until  the  latter  goes  into 
the  keyway  as  far  as  the  notch;  the  other  point  is  then 
fitted  to  the  large  end  of  the  keyway.    Now  file  notches 

TAPER 

in  the  key  as  indicated  at  B,  determining  their  depth  by 
transferring  the  measurements  from  the  points  of  the 
wire  gage  by  mean.?  of  ordinary  calipers.  The  key  may 
now  be  placed  in  the  vise  of  the  shaping  machine,  thf 
tool  set  to  the  filed  surface  at  the  bottom  of  the  notches 
and  the  key  planed  to  the  right  taper  on  the  first  trial. 
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Finishing  Operations  on 
Liberty  Motor  Cylinders 

By  H.  a.   CARHART 
Mechanical  Engineer,  Lincoln  Motor  Co.,  Detroit,  Mich. 

The  finishing  operations  involve  the  use  of  some 
interesting  fixtures,  as  shown  by  the  illustrations. 
Many  of  these  should  be  equally  useful  in  other 
lines  of  work.  The  data  concerning  machines  and 
tools  used,  as  well  as  the  time  required,  will  be 
of .  value  to  those  who  are  interested  in  production. 

r.LOT  Diameter  and 
Facing  the  Lower  Side 

OF  THE  Flange — This 
operation  is  done  on  a 
16-in.  geared-head  Reed 
lathe  holding  the  cylin- 

der on  an  expansion  col- 
let and  locating  for 

length  from  the  inside 
of  the  dome.  The  pilot 
is  then  turned  true  with 
the  bore,  the  flange  faced 
true,  and  at  the  proper 
distance  from  the  inside 

I.      MAKING    WKLDING    REPAIRS 
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iiUi^i. 
of  the  dome,  allowing  grinding  stock  on  both  diametar 

and  face.  The  capacity  of  one  machine  was  300  per  day 

of  nine  hours,  with  a  cutting  speed  of  111  ft.  per 

minute  and  a  feed  of  0.025  in.  per  revolution. 

Finish-Boring,  Reaming  and  ̂ Chamfering — This  is 
done  on  31 -in.  Acme  turret  lathes,  with  a  special  hollow 

hexagon  turret,  as  shown  infFig.  2.  The  cylinder  is 
located  from  the  diameter  and  flange,  finished  in  a 

preceding  operation,  in  a  loose  adapter  plate  and  held  in 

plate  by  four  hook  bolts, on  the  flange.  This  adapter 

h^s'  a  dowel  fit  in  a  special  steadyrest  chuck,  to  which 
it  is  attached  by  bolts  through  four  keyhole  slots  in 

the  adapter  plate.  The  cylinder  is  then  chamfered  in 
the  skirt  in  the  first  turret  station.     In  the  second  it 

holes  to  be  drilled  in  one  setting.  The  cylinder  is 
located  centrally  on  a  solid  pilot  in  the  bore  and  radially 
by  equalizing  clamps  on  the  port  flanges.  This  is 
shown  in  Fig.  4,  which  also  shows  the  tools  used. 
The  cylinder  comes  to  this  operation  with  a  J-in. 

hole  already  drilled  in  the  elbows.  The  i-in.  hole 
is  followed  by  a  |A-in.  three-lip  drill.  A  combination 
countersink  and  spot-face  tool  piloted  in  the  drill  bush- 

ing is  next  used,  and  is  followed  by  three  progressively 
sized  pilot  reamers  to  bring  the  hole  to  0.685  in.  in 
diameter,  which  allows  0.002  in.  for  hand  reaming. 
Tool  changes  are  accomplished  by  means  of  Wiard 
chucks.  The  capacity  was  175  per  day,  using  a  cutting 
speed  of  50  ft.  per  minute,  and  hand  feed. 

FIG. FINISHING  THE  CYLINDER  BORIO 

is  bored  with  a  single-point  tool  and  the  skirt  faced  to 
the  proper  length.  The  third  station  has  a  bar  in  the 
end  of  which  are  two  tools  set  opposite,  which  finish- 
bore.  Just  behind  these  tools  in  the  bar  is  a  double- 

blade  floating  reamer  of  the  "Kelly"  type.  This  opera- 
tion straightens  out  the  bore  which  is  distorted  by  the 

relieving  of  strains  in  the  heat-treatment,  and  bores  it 
true  with  the  pilot  diameter  and  flange  face.  One  man 
produced  80  cylinders  in  nine  hours  on  each  machine; 
18  machines  being  used,  with  a  cutting  speed  of  146 
ft.  per  minute  and  a  feed  of  0.0625  in.  per  revolution. 
Rough-Milling  the  Exhaust  and  Intake  Flanges — 

A  Duplex  or  double-spindle  milling  machine  is  used, 
with  6-in.  diameter  face  mills.  Fig.  3.  The  cylinder 
is  located  centrally  on  an  expansion  collet  and  for 
rotation  by  one  of  the  flats  on  the  bolt  flange;  this 
being  the  location  point  for  welding  on  the  port  elbows. 
This  operation  consists  of  straddle-milling  the  port 
flanges .aJipwing  0.010  in.  for  finish.  The  capacity-per 
machine  was  320  per  day,  with  a  cutting  speed  of  94 
ft.  per  minute,  and  a  feed  of  0.083  in.  per  revolution. 

Drilling,  Reaming,  Countersinking  and  Spot- 
Facing  the  Valve-Stem  Guide  Holes— This  is  done  on 
a  21-in.  drill  press,  using  an  index  jig  which  allows  both 

fig.   3.      MILLING  THK  PORT   FLANGES 

Hand-Reaming  the  Valve-Stem  Guide  Hole — The 
cylinder  is  held  in  a  fixture,  which  clamps  on  the  skirt 
of  the  cylinder.  The  fixture  is  attached  to  a  small 
bench,  and  the  holes  are  hand-reamed  to  size,  using 
a  standard  hand  reamer  and  wrench.  The  output  of  this 
operation  was  about  270  per  day. 

Drilling  10  Bolt  Holes  in  the  Flange — A  20- 
spindle  Natco  multiple  drilling  machine  is  used,  drilling 
two  cylinders  at  a  time.  The  tooling  equipment  consists 
of  four  jigs,  as  shown  in  Fig.  5.  These  are  so  situated 
on  a  rotating  table  that  two  jigs  may  be  loaded  while 
the  other  two  are  under  the  spindles  and  in  operation. 

The  cylinder  is  hung  upside  down  in  the  horseshoe 
ring  by  the  bolt  flange  in  the  stationary,  or  lower 
part  of  the  jig  and  located  radially  in  relation  to  it 
by  two  hardened  plugs  in  the  valve-stem  guide  holes, 
locating  in  the  slot  in  a  hardened  strip  on  the  base  of 
the  jig.  The  bushing  plate  is  a  loose  piece  which 
locates  over  the  cylinder  on  the  pilot  diameter  and  which 
locates  itself  and  the  cylinder  in  relation  to  the  lower 
part  of  the  jig  by  two  hardened  dowel  pins.  It  is 
held  down  by  two  latches.  The  capacity  of  the  machine 
is  900  per  day  with  a  cutting  speed  of  40  ft.  per  minute 
and  feed  of  0.048  in.  per  revolution. 



June  19,  1919 Let's  Go — Buy  Equipment  Now 1199 

Reaming  the  Exhaust  and  Intake  Ports — This 
is  done  with  a  shell  reaming  machine  through  a  bush- 

ing. The  cylinder  is  held  on  an  expansion  collet,  located 
by  swinging  the  jig.  Fig.  6,  out  from  under  the  spindle 
of  the  drill  press,  and  putting  a  three-point  expansion 
locator  through  the  bushing  into  the  rough  hole,  before 
tightening  up  the  collet,  the  idea  being  to  merely  clean 
out  the  welding  flash  in  the  rough  hole.  The  capacity 
of  the  machine  was  300  per  nine-hour  day. 

Reaming,  Counterboring,  Spot-Facing  and  Tapping 
THE  Spark-Plug  Hole — For  this  operation  a  12-in.  Cin- 
cinnati-Bickford  drill  press  is  used.  The  fixture  has  a 
solid  pilot  in  the  bore  set  at  the  proper  ani^le  and  locat- 

ing radially  by  a  dowel  in  one  of  the  bolt  holes.    The  hole 

TRUCTION    Qi|Q 

done  on  a  No.  6  Whitney  hand  milling  machine,  with 
a  IJ-in.  six-fluted  end  mill.  The  fixture  locates  the 
cylinder  for  length  from  the  under  side  of  the  bolt 
flange,  and  axially  on  an  expansion  collet  in  the  bore. 
The  capacity  was  920  pieces  per  machine  with  a  cut- 

ting speed  of  .35  ft.  per  minute. 
Drilling  and  Tapping  the  Cam  Housing  Bosses — 

A  10-in.  Cincinnati  drill  press  with  tapping  attachment 
is  used.  The  cylinder  is  located  axially  on  a  solid  pilot 
in  the  bore  and  radially  from  one  of  the  holes  in  the 
bolt  flange,  as  in  Fig.  8.  The  holes  are  drilled  and 
then  the  bushing  is  swung  out  of  the  way  and  the  holes 
are  tapped.  With  a  cutting  speed  of  32  ft.  per  minute, 
one  man  did  350  pieces  in  nine  hours. 

via.     4.       DRILLING    THE    VALVE-STEM    G'UIDES 

is  re-drilled,  spot-faced  and  counterbored  with  a  com- 
bination tool,  and  tapped  by  running  a  tap  clear  through. 

The  tap  is  0.010  in.  undersize  on  the  pitch  diameter 
to  allow  for  hand  tap.  The  capacity  of  the  machine  is 
288  pieces  in  nine  hours,  with  a  reaming  speed  about 
69    ft.    per    minute. 
Reaming  the  Valve,  Chamfering,  Spot-Facing 

and  Making  the  Valve  Seat — This  is  done  on  a  12-in. 
Cincinnati-Bickford  drill  press.  The  cylinder  is  hung 
upside  down  by  the  flange  on  an  index  trunnion.  The 
indexing  is  done  by  a  sliding  pilot,  in  line  with  the 
drill  spindle  up  through  the  valve-stem  guide  hole  which 
also  pilots  the  cutters.  The  operation  is  to  ream  the 
chamber  with  one  bar,  and  seat  and  spot-face  with  an- 

other combination  tool.  This  is  shown  in  Fig.  7.  The 
capacity  was  255  pieces  in  nine  hours,  with  a  cutting 
speed  on  the  reamer  about  73  ft.  per  minute. 
Countersinking  the  Inside  of  the  Spark-Plug 

Hole — For  this  operation  a  12-in.  Avey  drill  press  is 
used  with  a  13-in.  riser  in  post.  The  cylinder  hangs 
upside  down,  by  the  flange,  in  a  trunnion  which  allows 

both  holes  to  be  countersunk  with  a  |f-in.  drill.  About 
1000  pieces  per  day  were  produced  on  one  drill  press. 
Rough-Milling  '""e  Cam  Housing  Bosses — This  is 

FIG.  5.     DRILLING  BOLT  HOLICS  l.V  THE  FLA.N'GE 

Slotting  the  Flange  Bolt  Holes— A  No.  2  plain 
Cincinnati  milling  machine  is  used,  having  two  cuttsrs 
suitably  spaced  on  the  arbor.  The  cylinder  is  located 
from  the  pilot  diameter,  clamped  on  the  flange,  and 
located  radially  by  one  of  the  bolt  holes  in  the  flange. 
The  operation  is  to  mill  two  slots,  take  the  cylinder  out, 
turn  it  over  and  mill  the  other  two  slots.  The  capacity 
of  the  machine  was  900  in  nine  hours,  with  h  cutting 
speed  of  about   68  ft.  per  minute. 
Hand-Tapping  the  Spark-Plug  Hole — The  same 

kind  of  a  stand  and  fixture  is  used  in  this  operation 
as  in  hand-reaming  the  valve-stem  guide  -holes.  Both 
holes  are  then  tapped  with  a  standard  handtap  18  mm. 
X  1.5  mm.  with  a  special  extension  tap  wrench.  The 
capacity  was  about  280  per  day. 

The  cylinder  is  now  washed  in  a  hot  soda  solution 
to  remove  the  grease  and  oil  before  grinding.  It  is  next 
given  a  rough  inspection  before  further  operation. 

Rough-Grinding  the  Pilot  and  Flange  to  Remove 
Burrs — The  swivel  table  is  removed  from  a  Norton  10 
X  32  plain  grinding  machine  and  a  special  head  sub- 

stituted which  holds  the  cylinder  on  a  i  expansion  collet 
in  the  bore  and  locates  for  length  fron*  the  inside  of  the 
dome.     The  output  was  about  800  per  day. 
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FIG.   6.     HEAMING  THE 
PORTHOLES 

FIG.  7.     MACHINING  THE 
VALVE    SEAT 

FIG.    8.     DRILLI.NG    FOR  THE 
CAM    HOUSING 

Rough-Grinding  the  Bore  to  4.993  In. — This  is  done 
on  a  Heakl  No.  60  cylinder  grinding  machine,  the  cylin- 

der being  located  in  the  fixture  by  the  pilot  diameter 
and  the  bolt  flange.  From  three  to  four  cuts  are  re- 

quired to  bring  it  to  size.  The  capacity  of  the  machine 
was  45  cylinders  per  day,  with  the  wheel  having  a 
cutting  speed  of  about  98  surface  feet  per  minute,  and 
the  longitudinal  feed,  about  0.144  in. 

Finish-Grinding  the  Bore  to  4.999  In.  to  5.001 
In. — The  machine  and  tools  are  the  same  as  in  the 
preceding  operation,  this  operation  being  to  bring  to 
size  and  a  good  finish.  Fig.  9  shows  the  cylinder  in  the 
fixture.  The  cylinder  is  given  a  second  washing  to  re- 

move the  emery  and  grit  of  the  grinding  operations. 

I' INISH-GRINDING   THE   PXLOT  AND   THE   BOLT   FLANGE 

TO  Size — The  machine  and  tools  are  the  same  as  for 

rough-grinding  the  pilot  and  the  flange,  with  the  excep- 
tion that  a  special  indicator  is  attached  to  the  special 

headstock  for  gaging  the  face  of  the  flange  from  the 
inside  of  the  dome.  The  wheel  used  is  a  Norton  20  x 
3  X  12  in.,  combination  3836  M.,  with  a  surface  speed 
of  about  235  ft.  per  minute.  The  capacity  was  170 
pieces  per  day. 

FiNISH-MlLLING   THE   CAM   HOUSING   BOSSES — This  Is 
done  on  a  No.  2  plain  Cincinnati  milling  machine,  using 
a  spiral  slab  mill.  The  cylinder  is  located  from  and 
clamped  on  the  flange  face.  The  fixture  shown  in  Fig. 
10  is  used,  with  a  test  fixture,  and  two  dial  indicators. 

{ 

FIG.   9.     GRINDING  THE  CYLINDER 
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The  capacity  of  one  machine  was  350  pieces  per  day, 
with  a  surface  speed  of  84  ft.  per  minute  and  a  feed 
of  0.071   in. 

Reaming  10  Holes  in  the  Bolt  Flange — This  oper- 
ation is  done  on  a  single-spindle  24-in.  Reed-Prentice 

drill  press  with  a  10-spindle  head.  The  operation  is 
to  bring  the  holes  to  size  and  concentric  to  the  pilot 
diameter.  The  production  was  1000  pieces  per  day,  with 
the  speed  of  the  drills  running  at  about  30  ft.  per 
minute. 

Finish-Facing  the  Top  of  the  Flange — In  this 
■operation  the  cylinder  is  held  on  an  expansion  collet 
in  the  bore,  on  a  16-in.  lathe.  Fig.  11,  and  located  for 
length  on  the  under  side  of  the  flange.    A  special  hook 

FIG.  11.      FINISHING-  THE  TOP  OF  THE  BOLT  FLANGE 

toolholder  is  required  to  dodge  the  lower  wat«r  pipe. 
The  production  was  150  pieces  per  day,  with  a  cutting 
speed  of  71  ft.  per  minute  and  a  feed  of  0.016  in.  per 
revolution. 

Finish-Milling  the  Intake  and  Exhaust  Flanges 
— This  is  done  on  a  Garvin  duplex  milling  machine  and 
is  practically  the  same  as  the  rough-milling  operation 
except  that  the  cylinder  is  located  axially  on  the  pilot 
diameter  and  clamped  on  the  flange  instead  of  a  collet 
in  the  bore.  The  production  was  300  per  day  on  one 
machine,  with  the  cutting  speed  about  141  ft.  per 
minute,  and  feed  of  0.0435  in. 

Drilling  the  Exhaust  and  Intake  Fort  Flange 

Holes — A  14-in.  single-spindle  Leland-Gifford  drill  press 
is  used.  The  cylinder  is  located  in  the  reversible  jig 
by  the  pilot  diameter,  clai^ped  on  the  flange  and  located 
radially  by  hardened  blocks  on  the  port  flanges.  The 
production  was  350  pieces  per  day. 

'  Tapping  the  Fort  Flange  Holes — This  is  done  on 
a  Garvin  automatic  tapping  machine,  the  cylinder  be- 

ing held  in  a  cradle  while  under  operation.  The  tap 
used  is  i  in.  x  24  in.,  about  0.010  in.  undersize.  The 
production  was  300  pieces  per  day. 

Countersinking  the  Housing  and  Port  Flange 

Holes — An  82-deg.  countersink  is  used  in  a  single- 
spindle  Leland-Gifford  drill  press,  the  cylinder  being 
set  on  the  table  for  the  housing  boss  holes  and  held  up 

to  the  cutter  on  the  port  flange  holes.     The  capacity 
was  900  per  day. 

The  cylinder  is  then  washed  out  and  cleaned  all  over 
in  boiling  soda  water.  A  final  inspection  is  given  be- 

fore the  studs  and  valves  are  assembled  to  it. 

Broaching  In  a  Shaping-  Machine 
By  Charles  Runzi 

The  problem  of  cutting  the  dovetailed  slot  at  A  in 
the  rear  sight  bracket  shown  in  the  figure  was  solved 
by  the  construction  of  six  special  broaches  and  the 
holder  shown  at  D.  The  slot  had  to  be  perpendicular 
to  the  base  of  the  bracket  and  its  depth  was  limited 
to  a  variation  of  0.0005  in. 

The  job  was  done  in  a  shaping  machine  and  the  holder 
mentioned  above  was  made  up  to  fit  the  toolholder  of 
the  ram.  An  auxiliary  ram,  shown  in  position  in  the 
holder,  was  constructed  with  a  tongue  to  fit  the  groove 
B  in  the  end  of  each  broach.    The  broaches  were  made 

broaching  a  sight  bracket 

of  machine  steel  turned  down  0.0005  In.  smaller  than 
the  hole  in  the  bracket  and  the  cutters  were  peened 
in  place  as  shown  at  C  and  ground.  The  widths  of  the 
eight  cutters  increased  uniformly,  and  as  there  were  six 
broaches  for  the  job,  this  meant  the  making  of  48  cut- 

ters of  assorted  sizes. 
The  actual  operation  was  performed  in  the  following 

manner.  The  holder  was  fastened  in  the  toolpost  of 
the  shaping  machine,  and  the  capscrew  E  was  loosened 
to  allow  the  auxiliary  ram  to  be  set  so  that  the  bases 
of  the  cutters  were  square  with  the  table.  When  the 
broach  and  work  had  been  squared  up  they  were 
champed  to  the  holder  and  table  respectively,  and  the 
job  was  quickly  done  by  pushing  the  broaches  through 
in  order. 
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Heald  8-  and  12-Inch  Rotary  Surface- 
Grinding  Machines 

Two  new  rotary  surface-grinding  machines,  the 
No.  20  with  an  8-in.  chuck  and  the  No.  22  with 
a  12-in.  chuck,  have  just  been  placed  on  the  mar- 

ket by  the  Heald  Machine  Co.,  Worcester,  Mass., 
and  while  primarily  designed  for  manufacturing  pur- 

poses, they  are  capable  of  producing  very  accurate 
and  finely  finished  surfaces.  These  machines  are  quite 
similar,  and  have  been  built  with  the  idea  of  giving 
a  more  economi- 

cal machine  than 

the  large-sized 
ring-grinding  ma- 

chines and  also 

give  the  same  pro- 
duction and  finish. 

The  new  8-in.  ma- 
chine is  consider- 

ably heavier  than 
the  other  8-in.  ma- 

chine previously 
built.  They  are 
built  massive,  but 
simple,  and  have 
all  necessary  me- 

chanical refine- 
ments required  to 

readily  obtain  the 
various  speeds 
and  adjustments. 
The  wheel  slide 
is  a  heavy  casting, 
and  has  flat-  and 
V-ways  to  assure 
proper  alignment 
at  all  times.  These 
bearing  surfaces 
are  large  and  pro- 

tected from  grit 
and  dirt.  Another 
feature  that  adds 

greatly  to  the  rig- 
idity  is   the  belt 

PIO.  1. 

drive,  which  is  so  arranged  that  the  downward  pull  of 
the  belt  tends  to  hold  the  wheel  slide  firmly  in  place. 

The  large  wheel  spindle  is  made  of  chrome-nickel  steel 
and  is  mounted  in  a  straight,  plain,  adjustable  bronze 
bearing  at  the  rear.  The  front  bearing  is  adjustable 
and  can  be  reached  through  a  hole  in  the  top  of  the 
wheel  slide,  provided  for  that  purpose.  The  front  bear- 

ing is  lubricated  by  a  sight-feed  oiler  placed  at  the 
right  of  the  wheel  guard.  Both  automatic  and  hand 
feeds  are  provided  for  the  wheel  slide  through  an 
automatic    box   of   a   very   simple    and    rigid    design. 

The  main  drive 
bracket  is  located 
at  the  right  side 
of  the  machine, 
and  receives  its 

power  on  tight 
and  loose  pulleys 

directly  from  the 
main  lineshaft. 

From  this  brack- 
et the  power  is 

transmitted  b  y 

belt  to  the  main 
feed  box,  wheel 
spindle  and  pump. 

The  guard  over 
the  tight  and  loose 

pulleys  is  adjust- able so  that  the 

openings  can  be 
lined  up  to  suit 
the  belt  on  any 

particular  drive. 
The  shifting  lever 
can  be  reached 

from  the  opera- 
tor's position,  and 

is  arranged  with 
a  spring  plunger 
that  locks  it  in 

place  in  either 
the  on  or  off  po- 

sition. The  main 

speed  box  is  locat- 

PRONT  VIEW  OF  THE  NEW  HEALD    ROTARY    SURFACE- 
GRINDING    MACHINE 
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FIG.    2.      A   REAR   VIEW    OP   THE   MACHINE    SHOWIXG 
VARIOUS  FEATURES  OP  THE  DRIVING  MECHANISM 

Speeiflcations  for  8-in.  machine:  Diameter  of  magnetic  holding 
surface  of  standard  chucic,  8  in. ;  face  diameter  of  chuck,  91  in.  ; 
grinding  wheel,  10  in.  in  diameter  with  1  in.  face  and  3i  in.  hole ; 
maximum  distance  between  top  of  chuck  and  center  of  wheel, 
8 J  in.;  maximum  distance  between  top  of  chuck  and  face  of 
10-in.  wheel,  3i  in. ;  minimum  diameter  grinding  wheel  used, 
6J  in. ;  vertical  adjustment  of  chuck,  5  in. ;  maximum  swing 
inside  of  water  pan,  13  in.;  floor  space  for  belt  drive  machine, 
i8  X  60  in. 

Specifications  for  12-in.  machine:  Diameter  of  magnetic  holding 
surface  of  standard  chuck,  12  in.  ;  face  diameter  of  chuck,  13J 
In. ;  grinding  wheel,  12  in.  in  diameter  with  1}  in.  face  and  5  in. 
hole ;  maximum  distance  between  top  of  chuck  and  center  of 
wheel,  10  in. ;  maximum  distance  between  top  of  chuck  and  face 
of  12-in.  wheel,  4  in.;  minimum  diameter  of  grinding  wheel  used, 
7J  in. ;  vertical  adjustment  of  chuck.  5  in. ;  maximum  swing 
inside  of  water  pan,  16  in. ;  floor  space  for  belt  drive  machine, 
«  X  70  in. 

ed  at  the  rear  of  the  machine  and  furnishes  power  to  the 
wheel  slide  through  a  set  of  three-step  cone  pulleys. 
It  also  transmits  power  to  the  chuck  through  a  bank 
of  gears  giving  three  speeds.  The  speeds  of  the  wheel 
slide  and  the  chuck  are  independent  in  order  that  a 

great  latitude  in  regard  to  speeds  and  feeds  m^  be 
obtained.  The  speeds  to  the  chuck  are  controlled  by 
a  pull  rod  at  the  front  of  the  machine.  A  particular 
feature  is  that  levers  and  adjustments  for  the  opemtion 
of  the  machine  are  within  easy  reach  of  the  operator 
while  standing  in  the  regular  working  position. 

Magnetic  chucks,  an  8-in.  for  the  No.  20  machine, 
and  a  12-in.  for  the  No.  22  machine  are  regular 
equipment,  but  three-jaw  chucks  or  faceplates  with 
special  fixtures  may  be  substituted  in  case  these  are 
more  suitable  for  the  work  being  handled.  The  chuck 
spindle  is  driven  by  spiral  gears,  one  of  which  is 
mounted  directly  on  the  spindle,  and  the  chuck  bracket 
is  adjustable  to  permit  the  grinding  of  concave  or 
convex  surfaces  up  to  an  angle  of  10  deg.  The 
chuck  feed  is  by  means  of  a  handwheel,  a  vertical  screw, 
and  a  nut  on  the  spindle  sleeve.  The  chuck  spindle  is 
mounted  in  ball  bearings,  while  the  vertical  screw  has 
a  ball-thrust  bearing  to  allow  ease  in  the  vertical 
adjustment.  The  machines  are  also  equipped  with  an 
automatic  vertical  adjustment  of  the  chuck  that  will 
feed  it  from  0.0005  to  0.003-  in.  at  the  end  of  each wheel  traverse. 

The  water  equipment  includes  pump,  tank,  water 
guard  and  necessary  connections,  all  of  which  are  fur- 

nished as  regular  equipment.  The  water  guard  projects 
well  up  over  the  top  of  the  chuck,  and  is  sloped  inward 
so  as  to  completely  protect  the  operator  from  splash. 

The  tank  is  of  unusual  capacity,  giving  a  large  volume 
of  water,  while  a  swivel  joint  in  the  distributing  nozzle 
enables  the  operator  to  direct  the  flow  to  any  position. 

The  machine  is  entirely  self-contained,  and  requires 
but  a  single  belt  from  the  main  lineshaft  or  motor. 

Toledo    Straight-Column    Single.-Crank 
Trimming  Press 

The  Toledo  Machine  and  Tool  Co.,  Toledo,  Ohio,  has 
just  placed  on  the  market  what  is  believed  to  be  the 
largest  single-crank  trimming  press  that  has  ever  been 
built.  The  machine  weighs  approximately  185,000  lb. 
Not  only  is  the  press  of  unusual  size,  but  it  is  operated 
by  twin  gears  on  the  main  shaft.  The  frame  is  of  four- 
piece  steel  tie-rod  construction,  and  consists  of  a  base, 
two  uprights  and  a  crown  held  together  by  four  steel 
tie  bolts  that  are  heated  and  shrunk  into  place,  and 
serve  to  take  the  stress  wben  the  press  is  in  operation. 
The  uprights  are  made  heavy  to  withstand  any  lateral 
stress  that  would  occur  with  the  slide  unevenly  loaded. 
Particular  attention  is  called  to  the  design  of  the  outer 
shearing-off  slide  that  is  operated  by  an  eccentric  shaft 
that  extends  through  the  bearing  in  an  auxiliary  hous- 

ing secured  to  the  outside  housing  by  steel  tie  rods. 
The  clutch  is  supported  on  a  shaft,  and  held  by  a  bracket 
bolted  to  the  frame.  This  construction  affords  com- 

pactness and  rigidity,  and  does  away  with  the  out- 
board bearing  allowing  a  free  space  all  around  the  press 

for  access  and  the  handling  of  material.  Lubrication  is 

provided  by  a  forced-feed  system  permitting  operator  to 
lubricate  all  the  important  bearings  from  the  floor. 

TOLEDO    STRAIGHT-COLUMN    TRIMMNG    PRESS 

Stroke,  16  in.;  slide  flange,  68  in.  front  to  back,  40  in.  from 
light  to  left ;  area  of  bed,  72  in.  front  to  back,  48  in.  from  right 
to  left;  weight.  185.000  lb. 
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Stratton  &  Bragg  Air  Compressors 
The  illustration  shows  one  of  a  line  of  air  com- 

pressors that  has  recently  been  placed  on  the  market 
by  the  Stratton  &  Bragg  Co.  Petersburg,  Va.  The 
compressors  are  of  the  single-stage,  straight-line  center- 
crank,  belt-driven  type,  moving  parts  being  oiled  by  fhe 

STRATTON  &  BRAGG  AIK  COMPRESSOR 

splash  system.  The  base  of  frame  is  a  one-piece  casting, 
to  insure  rigidity.  The  main  bearings  are  lined  with 
babbitt  hammered  and  bored  to  size,  and  are  adjustable. 
The  crankshaft  is  made  of  a  solid  forging  of  open- 
hearth  steel.  The  crosshead  is  of  the  box  type  with 
adjustable  brass  shoes  to  take  up  wear,  and  the  con- 

necting-rod is  of  openhearth  steel.  The  cylinder  is  of 
cast  iron,  both  heads  being  water-cooled  and  equipped 
with  automatic  valves.  An  unloading  valve  is  connected 
with  the  receiving  tank,  so  that  when  the  desired  pres- 

sure is  attained,  this  valve  acts  automatically,  holding 
the  intake  valves  open  and  relieving  the  compressor. 

Wetmore  Expanding  Reamers 
The  outstanding  feature  of  this  new  line  of  reamers 

recently  placed  on  the  market  by  the  Wetmore  Reamer 
Co.,  210  Syracuse  St.,  Milwaukee,  Wis.,  is  the  left-hand, 
spiral  cutting  angle  of  the  blades,  which  is  stated  to 
have  been  found  particularly  well  adapted  to  work  where 
speed  and  accuracy  are  required.  By  means  of  a  wrench 
provided,  a  graduated  screw  collar  that  is  counterbored 
in  the  front  end  of  the  reamer  body  may  be  manipulated 
to  adjust  the  reamer  to  the  proper  size,  each  graduation 
on  tne  screw  collar  indicating  the  change  of  0.001  in. 
in  diameter.  No  shims,  screwdrivers,  calipers  or  other 

tools  are  needed   for  adju".tment.     The   body  is   solid. 
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and  it  may  be  attached  to  any  arbor,  although  arbors 
are  usually  furnished;  straight-type  arbors  for  lathe 
reaming,  Morse  taper  arbors  for  drill-press  reaming  and 
floating  arbors  for  turret-lathe  reaming.  Blades  are 
put  up  in  sets  of  four  or  six,  depending  on  the  size  of 
the  reamer.  The  reamers  are  now  made  in  diameters 
from  1  to  4 J  in.,  four  blades  being  used  on  sizes  up  to 
3  in.  and  six  blades  on  the  sizes  from  3  to  4i  inches. 

Boston  Rotary  Die-Filing  Machine 
The  rotary  die-filing  device  illustrated  can  be  attached 

to  a  drilling  machine,  bench  or  engine  lathe,  or  can 
be  driven  by  an  independent  electric  motor,  or  from  a 
countershaft.  It  is  a  product  of  the  Boston  Tool  and 
Manufacturing  Co.,  Inc.,  262  to  280  Dover  St.,  Boston, 
Mass.,  and  is  intended  especially  for  making  dies,  tools 
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WETMORE  ADJUSTABLE  REAMER 

BOSTON    ROTARY     DIE-FILING    MACHINE 

Capacity,  files  and  cutters  from  pin  point  to  g  in.  in  diameter; 
thickne.'5S  of  dies  finished,  up  to  IJ  in. ;  working  surfaee  of  table, 
5  to  8  in.,  in  diameter ;  height  from  bench  over  all,  7  in. ;  chuck, 
for  flies   or  cutters  with   J-in.   shanks. 

and  other  work  of  this  character.  The  machine  may 
also  be  used  for  lapping.  The  device  is  designed  to 
be  held  in  the  toolpost  of  the  lathe  or  fastened  to  the 
table  of  the  drill  press,  the  power  being  transmitted 
to  the  file  through  a  shaft  with  universal  joints.  The 
files  can  be  run  at  high  speed,  and  needle  points  can  be 
used  as  well  as  larger  ones.  The  table  is  generally  set  so 
that  the  file  just  comes  through  the  work  and  as  the  chips 
are  drawn  down  by  the  motion  of  the  file,  the  layout  is 
clear  and  in  plain  view  at  all  times.  Another  advantage 
is  that  there  is  no  overhead  mechanism,  and  a  magnify- 

ing glass  can  be  used  to  advantage. 

"Brandt"  No.  1  Indexer 
Meigs,  Miller  &  Co.,  Inc.,  129  Mill  St.,  Rochester, 

N.  Y.,  is  now  marketing  the  "Brandt"  No.  1  indexer 
shown  in  the  illustration.  The  features  claimed  for 
the  device  are  simplicity,  speed  of  operation,  compact- 

ness of  design,  and  the  rapidity  with  which  angular 
set-ups  with  precision  can  be  made.  It  has  positive 
stops  for  locating  the  work,  a  ball-thrust  bearing  on 
the  spindle,  and  a  line  of  fixed  angle  plates  and  tapsr 
tables.  The  spindle  nose  is  short  to  obviate  overhang 
and  vibration,  and  the  index  plates  are  interchangeable. 
It  is  intended  that  a  special  index  plate  be  used  for 
each  quantity  job,  each  plate  having  only  the  required 
number  of  holes.  Index  plates  are  furnished  up  to 
25  holes,  spaced  evenly  or  unevenly,  to  suit  the  needs 
of  any  particular  job.  It  is  stated  that  the  compactness 
of  the  design  permits  a  greater  range  of  work  than 
with    the    ordinary    centers.      The    special    adjustable 
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BRANDT    .VO.    1    IN'DEXER 
Swing  on  centers.  7  in.  ;  table  space  required  for  headstock  and 

tallstock,  4x4  in.  ;  distance  between  centers  on  36-in.  slide, 
24  in. ;  diameter  of  spindle,  25/32  in.  ;  Morse  taper  in  spindle, 
No.  3  ;  weight  of  headstock,  14  lb.  ;  weight  of  tallstock,  21  lb. ; 
height  in  horizontal  position,  BJ  in.  ;  height  in  vertical  position, 
73  in.  ;  distance  cutter  must  be  raised  to  clear  tallstock,    ,'„   in. 

positive  work  stops  enable  work  to  be  chucked  inside 
of  or  through  the  head  to  a  certain  stop,  this  feature 
speeding  up  the  insertion  of  work  of  this  class.  The 
base  fits  a  line  of  fixed  angle  plates,  and  by  the  use  of 
these  any  single  or  combination  angular  setting  can 
be  secured.  The  plunger  for  the  index  plate  is  actuated 
by  a  spring  and  disengaged  by  a  small  lever.  The 
plunger  is  tapered  so  that  it  bottoms  in  the  index  hole 
automatically.  The  tallstock  adjusting  screw  is  a 
standard  screw,  two  turns  of  the  knob  being  sufllicient 
to  remove  the  work.  The  illustrations  show  how  the 
^device  may  be  set  in  line  with  the  spindle  or  turned 

to  a  vertic^  position"  through  an -angfe- of  90  deg., 
by  means  of  the  angle  plate. 

Grinding  Attachments  for  the  Potter 
Precision  Bench  Lathe 

New  grinding  attachments  for  the  bench  lathe  have 
recently  been  brought  out  by  the  S.  A.  Potter  Machine 
and  Tool  Works,  79  East  130th  St.,  New  York  City, 
which  while  primarily  intended  as  an  addition  to  the 
equipment  of  the  Potter  precision  bench  lathe,  can  be 
used  on  any  lathe  provided  with  a  drum  countershaft 
for  driving  them.  Both  external  and  internal  grinding 
attachments  are  made  to  be  used  on  the  slide  rest  and 
are  provided  with  rockers  to  allow  vertical  adjustment. 
Details  of  this  rocker  are  shown  in  Fig.  1. 

The  attachment  for  external  grinding  is  also  shown 
in  Fig.  1.     The  spmdle  runs  on  ball  bearings,  and  is 

fitted  with  caps  and  felt  washers  to  exclude  dust.  Ad- 
justment is  provided  to  compensate  for  wear.  It  will 

swing  wheels  from  I  in.  in  diameter  up. 
The  attachment  for  internal  grinding.  Fig.  2,  while 

it  is  to  be  fastened  to  the  slide  rest  in  the  same  manner 
as  the  other,  is  not  dependent  upon  it  for  movement,  but 
has  an  independently  sliding  spindle  with  a  movement 
of  about  4  inches. 
Owing  to  the  extremely  high  speed  at  which  the 

spindle  is  required  to  run  it  was  not  considered  advis- 

FIG. THE     INTERNAL     ATTACHMENT 

able  to  mount  it  on  ball  bearings.  All  wearing  parts  of 
this  attachment  are  of  tool  steel,  hardened  and  ground. 
The  outer  shell  forms  the  bearing  for  a  steel  sleeve 
extending  through  it,  having  a  tapered  journal  at  the 
front  end,  and  adjusting  locknuts  at  both  ends.  The 
driving  pulley  is  permanently  attached  to  this  sleeve 
at  the  rear  end. 

The  sleeve  has  ample  bearing  surface,  and  there  is 
an  oil  chamber  at  the  center  which  insures  proper  dis- 

tribution of  lubricant.  Brass  caps  and  felt  washers  ex- 
clude dust  and  abrasive  from  the  bearings. 

The  wheel  spindle  slides  through  the  bearing  sleeve 

and  is  splined  to  it.  On  the  outer  end  of  the  spind'^ 
there  is  a  loose  wooden  knob  by  which  the  operator  may 
move  the  spindle  back  and  forth  while  grinding. 

Latrobe  High-Speed  Countersink  Drills 
The  Latrobe  Tool  Co.,  Latrobe,  Penn.,  is  now  market- 

ing high-speed  steel  countersink  drills  with  either  three 
or  four  flutes,  as  shown  in  the  illustration.  The  body 
of  the  countersink  is  made  of  high-speed  steel,  and  is 
screwed  and  solidly  brazed  into  the  taper  tooi-steel 
shank  with  the  patented  Latrobe  connection.  In  this 
connection  the  body  of  the  tool  is  made  with  a  taper- 
threaded  shoulder,  and  this  is  screwed  and  brazed  in 
a  taper  hole  in  the  shank.  The  countersinks  are  made 
in  various  sizes,  and  with  points  of  15,  37,  45  and 
60  deg.,  included  angle. 

FIG.   1.      THE  EXTKRNAt.  ATTACHMENT I.ATROBE   HIGH-SPKl;n-STEEL,   COUNTERSINK    DRILLS 
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Why  the  Railroads  Should  Be  Returned 
The  President's  statement  that  the  railroads  were 
to  be  returned  to  their  owners  has  attracted 

attention  to  the  probable  consequences  of  such  a 
step  and  various  more  or  less  sane  predictions 
have  been  made  as  to  the  outcome.  This  article 

is  an  abstract  of  a  statement  by  Interstate  Com- 
merce Commissioner  McChord  and  gives  his  per- 
sonal views  on  the  subject.  It  should  noi  be 

taken  as  an  official  opinion  of  the  commission 
which  has  not  as  yet  committed  itself. 

THE  importance  of  adequate  and  efficient  transporta- 
tion systems  in  this  country  cannot  well  be  over- 

estimated. The  framing  of  laws  that  shall  give  ex- 
pression to  a  National  policy  of  regulation  of  railroad  and 

water  transportation  for  the  future  involves  questions 
which  affect  immense  property  interests,  as  well  as  the 
welfare  of  the  people  as  a  whole. 

It  is  apparent  that  some  of  the  so-called  problems  have 
been  needlessly  magnified.  After  all,  this  is  not  entirely 
a  new  or  novel  phase  of  legislative  action.  For  more  than 
30  years  the  common  carriers  of  the  country  by  railroad 
have  been  operating  under  more  or  less  effective  Federal 
and  state  control.  The  record  has  been  made  and  is  avail- 

able for  use  and  guidance  at  this  time.  Many  of  the 
.  propositions  that  will  be  presented  should  no  longer  be  sub- 

ject to  controversy.  •Thiey  have  become  settled  through 
court  construction,  or  through  recognition  of  their  efficacy 
by  carriers,  shippers  and  the  public.  There  is  a  disposition 
upon  the  part  of  some  people  to  tear  up  by  the  roots  the 
existing  system  of  regulation,  and  to  call  for  the  framing  of 
an  entirely  new  statute,  based  largely  upon  new  and  un- 

tried theories.  This  would  be  a  long  step  bacKward  and 
no  warrant  can  be  found  for  such  a  radical  change,  judging 
from  the  results  that  have  sprung  from  the  regulation  we 
have  had.  The  good  in  existing  laws  should  be  preserved, 
and  where  necessary  they  should  be  bolstered  and  rein- 

forced by  amendment  or  addition.  Not  less,  but  more  effi- 
cient regulation  is  the  demand  that  experience  dictates.  In 

order  that  the  public  should  realize  the  best  results  from 
consistent  and  just  regulation,  and  in  order  that  common 
carriers  may  be  in  a  situation  to  secure  the  benefits  of 
such  regulation,  the  railroads,  as  determined  by  the  Presi- 

dent, should  be  returned  to  their  owners  by  Jan.  1,  1920. 
It  has  been  repeatedly  stated  by  officials  high  in  railway 

councils,  that  if  the  railroad  managers  were  left  to  them- 
selves they  could  and  would  demonstrate  their  ability  to 

handle  and  transport  the  commerce  of  the  country  in  an 
efficient  and  satisfactory  manner.  When  the  officials  return 
to  duty  the  roads  will  have  full  opportunity  to  demonstrate 
their  ability  to  perform  as  they  promise. 

I  am  not  an  unalterable  opponent  of  government  owner- 
ship if  that  becomes  necessary  and  is  safeguarded  by  proper 

legislation.  There  might  be  greater  evils  attendant  upon 
the  settlement  of  the  railroad  problem  than  government 
ownership.  That  alternative  we  can  resort  to  if  in  the 
future  it  becomes  imperative.  What  I  do  believe  is  that 
just  now  is  a  very  inopportune  time  to  enter  upon  so 
stupendous  an  undertaking.  I  read  that  the  indebtednc.s 
of  this  country,  as  a  result  of  the  war,  will  approximate 
$30,000,000,000.  The  value  of  the  railroads  of  the  country 
is  about  $18,000,000,000.  Add  to  this  what  the  Government 
is  now  obligated  to  pay  the  railroads  under  the  Federal 
Control  Act  in  order  that  they  shall  be  restored  to  their 
owners  in  as  good  physical  and  financial  condition  as  when 
taken  over,  and  a  conservative  estimate  is  that  the  total 
cost  of  the  transportation  systems  of  the  country  would  not 
be  less  than  $20,000,000,000.  An  issue  of  bonds  to  pay  for 
the  railroads  in  that  sum  would  increase  the  National 
debt  to  about  $50,000,000,000.  No  one  should  at  such  a 
time  as  this,  when  the  business  and  industrial  interests 
are  endeavoring  to  resume  business  and  production  on  a 

peace  basis,  advocate  National  expenditures  on  so  stu- 
pendous a  scale.  Of  course,  the  Government  would  op- 

erate the  roads  with  no  purpose  of  securing  a  profit,  else 
the  real  incentive  to  such  ownership  would  disappear.  Under 
government  ownership  the  public  must  pay  the  bills  the 
same  as  under  private  ownership. 

Our  traditional  policy  with  respect  to  our  railroads  has 
invited  the  investment  of  private  capital.  It  is  claimed 
by  some  that  under  the  impulse  of  public  demand,  mingled 
with  the  speculative  element  of  the  American  mind,  many 
railroads  were  constructed  that  ought  not  to  have  been 
constructed.  Some  railroads  were  improvidently  built, 

resulting  in  excessive  cost;  many  were  the  victims  of  in- 
excusable and  vicious  financial  manipulation;  and  many 

are  not  so  located  as  to  yield  any  warrant  for  the  con- 
clusion that  they  can  in  the  immediate  future  earn  a  return 

upon  the  money  invested  in  them. 
In  this  connection  it  is  well  to  state  that  many  of  the 

so-called  weak  roads  are  either  branch  lines  of  great  sys- 
tems, separately  operated,  or  are  largely  owned  by  the 

latter.  From  reports  to  the  Interstate  Commerce  Com- 
mission for  the  calendar  year,  1917,  it  appears  that  rail- 

road companies  are  among  the  largest  stockholders  of  rail- 
roads. It  is  true  that  there  are  many  small  roads,  and 

some  large  weak  roads,  which  are  not  now  in  a  position  to 
meet  a  large  decrease  in  revenue  that  may  result  from  a 
decrease  in  business  due  to  transition  from  a  war  to  a 
peace  basis.  But  they  would  be  in  no  worse  condition 
than  they  would  have  been  had  there  been  no  taking  over 

by  the  Government,"  except  only  disorganized  management and  increased  cost  of  labor  and  materials. 
If  we  enter  upon  government  ownership  now  we  cannot 

separate  the  sheep  from  the  goats  and  purchase  only  the 
former.  No  railroad  is  so  poor  that  it  does  not  reach 
some  people  who  have  a  right  to  demand  a  continuation  nf 
service.  Many  poorly  located  or  poorly  managed,  or  mis- 

managed railroads,  have  never  earned  a  return  on  the 
money  invested  in  them.  If  they  continue  to  operate  tlie 
deficit  must  be  borne  by  someone.  Government  ownership 
is  a  means  of  shifting  the  burden  from  the  owners,  where  it 
belongs,  to  the  general  public,  where  it  does  not  belorg. 
Under  wise  and  effective  regulation  many  of  the  so-called 
"weak  sisters"  in  the  railroad  world  may  be  fed  and  nur- 

tured so  as  to  restore  them  to  some  sort  of  transportation 
strength.  If  the  protecting  hand  of  the  Government  is 
placed  on  them  they  will  make  little  effort  to  better  th*ir 
situation,  but  will  settle  down  to  a  condition  where  they 
will  be  a  continual  drain  upon  the  public  treasury.  I  have 
never  been  convinced  that  government  ownership  of  a  los- 

ing railroad  proposition  will  transform  it  into  a  gainful 
one.  Remove  from  all  the  transportation  systems  of  liiie 
country  the  individual  initiative,  reduce  the  managemimt 
to  the  dead  level  of  one  system  of  management,  and  we 
will  soon  find  that  the  country  will  have  only  such  service 
as  is  absolutely  necessary,  with  no  incentive  in  any  par- 

ticular railroad  to  excel  in  any  direction.  The  effort  is  to 
make  a  success  of  the  whole  without  necessary  attention 
to  the  success  of  the  parts.  The  attempt  to  initiate  till 
rules,  regulations  and  practices,  with  respect  to  the  opera- 

tion of  individual  roads  from  Washington  by  one  ccin- 
trolling  head,  could  not  in  the  very  nature  of  things  re- 

sult in  the  most  efficient  or  economical  operation.  A  tralSc 
manager  or  operating  official  on  the  ground,  in  touch  with 
the  situation  with  first-hand  information,  is  in  a  far  better 
position  to  adjust  operating  problems  as  they  constantly 
arise.  There  has  not  been,  and  there  cannot  really  lie, 
any  denial  that  the  present  arrangement  is  an  expensive 
manner  of  controlling  the  transportation  systems  of  tlie 
country.  The  longer  it  is  continued  the  greater  the  expense. 
The  longer  it  is  continued  the  less  readily  may  the  rail- 

roads be  returned  to  their  owners  with  assurance  that 
they  can  resume  their  normal  functions  with  eflSciency. 
There  can  be  no  question  that  physically  the  sooner  the 
railroads  are  placed  in  the  hands  of  their  ovraers  the  better 
for  them,  and  the  better  for  the  country  as  a  whole. 
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A  representative  of  substantially  all  the  railroads  under 

Federal  control  has  publicly  announced  that  Federal  con- 
trol and  operation  of  the  railroads  has  destroyed  their 

credit,  and  that  to  return  them  to  their  private  owners 

without  at  the  same  time  providing  for  some  sort  of  Gov- 
ernmental guarantee  of  earnings  would  result  in  disaster. 

Let  us  examine  this  contention. 

When  the  railroads  were  taken  over  by  the  Government 

they  were  more  prosperous  than  they  had  been  in  the 

past.  To  substantiate  this,  reference  may  be  had  to  the 
return  made  by  the  railroads  themselves  to  the  Interstate 

Commerce  Commission,  the  results  of  which  have  been 
collected  in  Table  I. 

From  this  table  it  appears  that,  considered  from  the 

viewpoint  of  dividend  payments,  operating  income  to  as- 
serted cost,  or  surplus  accumulations,  the  railroads  were 

in  a  more  prosperous  condition  from  1910  to  January  1, 

1918,  than  before  that  period.  Under  the  act  passed  by 

Congress  the  railroads  of  the  country  which  were  taken 

over  by  the  Government  are  guaranteed  earnings  equal  to 

the  average  operating  income  for  the  fiscal  years  ended 

June  30,  1915,  1916  and  1917.  Thus  there  is  insured  to  the 

railroads  during  the  period  of  Federal  control  the  largest 

net  return  as  a  three-year  average  ever  received  by  them. 

TABLE  I.     FINANCIAL  CONDITION  OF  THE  RAILROADS 

Average Income  per  Mib 
of  Line 

Dividend 

Rate 
Ratic 
Cost 

of    Income 
to  Cost  per 

Surplas 
Accumulations 

Mile  of  Line 

1900 
2,4/9 

5  23 4  53 

1901 2,595 
5  26 4  69 

1902 
2,776 

5  55 5  02 

r903 
2,852 

5  70 5   19 

1904 
2,707 

6  09 
4  23 

1905 
2,896 

5.78 5   10 

1906 
3,212 6.03 5  58 

1907 
3,343 6  23 6.61 

1908 
2,841 

8  07 4  78 ' 
1909 3,145 

6.53 3  34 

1910 3,487 
7  50 6  73 

»l,37l, 107,759 1911 
3,156 8.03 

4.87 
1,541,991.152 1912 

3,044 
7.17 6.62 

1,583,032,034 |9|} 
3,420 6  37 6   12 

1,767,320,318 1914 
2,869 7  97 4.19 1,648,596,111 19IS 
2,840 

6  29 4.09 
1,556,787,176 1916 

4,050 
6.48 6.82 

1,935,019,191 

1916* 4,277 6  75 
6   17 

2,159,768,716 

19I7» 3,811 
6.81 >.27 2,628,638,922 

•Calendar  yea 

r. 
And  it  is  difficult  to  understand  how  there  is  in  this  situa- 

tion anything  that  can  form  the  basis  for  a  claim  that 
railroad  credit  has  been  destroyed  by  reason  of  Federal 
operation. 

A  guarantee  of  minimum  earnings  and  a  limitation  of 
the  amount  of  earnings  have  all  the  evils  of  government 
ownership  with  none  of  the  benefits.  If  ws  are  to  guaran- 

tee earnings  we  might  as  well  enter  upon  government 
ownership  at  once,  and  repeat  the  experiences  of  the  gov- 

ernment of  France.  The  guarantee  system  in  that  country 
has  resulted  in  a  steadily  increasing  demand  on  the  public 
treasury.  In  a  recently  published  statement  respecting  the 
guarantee  to  French  railroads  F.  H.  Fayant,  assistant  to  the 
chairman  of  the  Association  of  Railway  Executives,  said: 

"But  the  results  of  the  French  guarantee  system  have 
been  disappointing.  There  has  been  no  profit-sharing.  The 
Western,  after  44  years'  continuous  appeal  to  the  state  on 
account  of  its  guaranty,  became  so  hopelessly  involved  in 
the  treasury  finances  that  the  state  in  1908  was  compelled 
to  exercise  its  purchase  option.  Incidentally  it  has  become 
a  greater  burden  to  the  treasury  under  state  operation  than 
it  was  under  private  operation.  The  Midi  (Southern),  in  the 
half  century  prior  to  the  war,  was  able  in  only  a  dozen 
years  to  meet  its  interest  and  dividends  out  of  earnings. 
The  Paris-Orleans,  which  at  one  time  had  some  hopes  of 
becoming  self-supporting,  was  juat  before  the  war  making 
large  appeals  to  the  treasury.  The  Est  (Eastern)  was 
self-supporting  before  the  war.  The  Nord  (Northern) 
and  the  Paris-Lyon-Mediterranean  have  always  been  pros- 

perous and  had  no  need  of  a  guaranty. 

'State  aid  in  the  pioneer  days  of  railroad  building  in 
France  was  of  great  assistance  in  providing  the  capital 
needed  for  these  enterprises  and  in  bridging  the  com- 

panies over  the  early  lean  years,  but  in  later  years  the 
guaranty  has  only  served  to  entangle  the  weaker  roads  ir 
politics  and  public  finance.  It  has  been  a  handicap  to 
progress  and  has  stunted  private  initiative. 

"If  we  are  to  retain  the  advantages  of  private  initiative, 
and  save  our  transportation  system  and  all  our  machinery 
of  production  from  the  deadening  blight  of  political  med- 

dling, we  ought  to  consider  well  the  dangers  involved  in 
any  proposal  for  a  financial  partnership  between  the  rail- 

roads and  the  Government.  While  before  the  war  our 
system  of  public  control  had  its  obvious  faults,  under  it 
was  developed  the  most  perfect  transportation  machine 
in  the  world.  The  best  railroads  of  Europe  are  many 
years  behind  ours  in  engineering  development  and  operat- 

ing eflSciency." It  is  said  that  the  wages  of  employees  of  railroads  have 
been  raised  to  such  an  extent  as  to  absorb  the  increased 
rates  initiated  by  the  Director  General,  and  that  unless 
there  is  some  guaranty  of  increased  rates  on  their  return 
they  will  not  be  able  to  earn  the  same  net  income  as  they 
were  earning  when  taken  over.  The  figures  submitted  to 
the  Commission  do  not  show  that  the  carriers  are  suffering 
from  lack  of  gross  income.  In  January,  1919,  the  gross 
receipts  of  class  1  railroads  exceeded  by  $111,427,193  the 
receipts  of  the  same  month  in  1918.  In  February,  1919, 
they  exceeded  by  $61,924,937  those  of  February,  1918.  It 
does  appear  that  there  has  been  a  decline  in  operating 
income.  This  decline  is  no  doubt  due  in  part  to  increased 
operating  expenses.  How  much  of  the  increase  is  due  to 
the  fact  that  there  has  been  a  revolution  of  management 
and  operation  cannot  be  determined  with  accuracy.  Doubt- 

less this  change  has  an  important  bearing  on  the  matter. 
The  removal  of  individual  supervision  and  direction  from 
the  operation  of  the  railroads  of  the  country  has  resulted 
in  large  increases  in  operating  expenses.  The  expression 
of  a  fear  that  more  effective  regulation  will  deprive' the 
railroads  of  the  country  of  a  just  return  for  service  ren- 

dered is  but  a  reassertion  of  the  old  fear  that  was  given 
voice  before  the  taking  over.  The  people  of  this  country 
have  ever  been,  and  they  are  now,  ready  and  willing  to  pay 
to  the  railroads  such  rates  of  freight,  passenger  fares,  and 
other  charges  for  service  rendered  as  shall  be  just  and 
reasonable.  There  is  no  good  reason  for  not  believing 
that  just  and  reasonable  rates  will  be  provided  for  the 
future.  If  wages  and  cost  of  materials  are  such  as  to  de- 

mand higher  freight  rates  and  other  charges  in  order  that 
the  railroads  shall  render  adequate  and  efficient  transpor- 

tation service,  the  regulating  body  on  being  shown  the 
facts  can  be  depended  upon  to  deal  justly  with  the  situation. 

It  is  asserted  that  the  carriers  of  the  country  during 
January,  February  and  March  of  this  year  did  not  earn 
the  Government  guarantee  by  some  $200,000,000.  This 
assertion  is  on  the  assumption  of  an  equal  monthly  accrual 
of  the  annual  compensation  which  the  Government  must 
pay  the  roads.  The  early  months  of  any  year,  however, 
are  not  equal  in  earning  power  to  the  average  per  month 
for  the  year. 

The  fallacy  of  estimating  the  operating  income  of  any  one 
year  by  the  operating  income  of  the  first  three  months, 
January,  February  and  March,  is  graphically  illustrated 
in  Table  II,  which  refers  to  reports  of  class  1  roads  only: 

TABLE  II.    RELATIVE  OPERATING  INCOMES 

Railway     Operat- ing    Income     for 
Year 

First  Three  Months 
1912 

$137,779,550 
1913 

152,023,732 
1914 

89,822,685 

1915 

133.783,495 
1916 

213,957,378 
1917 

189,282,143 
1918 

81,343,850 

Railway  Operatiag 
Inconic       for       12 
Months     Based 

.Actual  Railway 

Operating  In- 

on  the  First 
come     for     Twelve     Months Three  Months 

$551,118,200 $736,466,326, Fiscal 608.094.928 
816,510,793 

Fiscal 
359,290,740 

692.330,572 
Fiscal 

535,133,980 
716,476.186 

Fiscal 
855,829,512 

1,081.556,496 Calendar 757.128.572 
970,197.438 Calendar 

325.375,460 
719,159.540 Calendar 

If  a  comparison  is  made  between  the  railway-operating 
income  of  January,  February  and  March,  1919,  and  the  cor- 

responding months  of  the  test  period  1915,  1916  and  1917, 
it  will  be  found  that  the  income  for  the  first  quarter  of 
1919  was  131  millions  less  than  for  the  corresponding  part 
of  the  test  period,  and  for  the  first  quarter  of  1918,  98 
millions  less,  or  114  millions  as  the  average  of  the  first 
quarter  of  the  years  1918  and  1919,  and  not  about  200 
million  as  asserted. 

In  his  statement  in  a  communication  addressed  to  the 

Secretary  of  the  Treasury  made  public  May  25,  the  Direc- 

I 
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for  General,  in  explaining  the  deficits  for  the  years  1918 
and  1919  in  operating  revenue  under  that  of  th2  guaranteed 
return  for  the  first  quarter  of  those  years,  said: 

"The  operating  deficit  for  the  year  1918  was  due  largely 
to  two  facts:  First,  the  winter  of  1918  was  unprecedented 
in  its  severity  and  in  its  costly  effect  on  railroad  operations, 
and.  second,  the  increases  in  passenger  and  freight  rates, 
averaging  about  25  per  cent.,  were  in  effect  for  only  a 
few  days  in  excess  of  six  months,  while  heavily  increased 
expenses  due  to  war  conditions  were  effective  on  an  ascend- 

ing scale  throughout  the   12  months. 

"The  operating  deficit  for  the  first  four  months  of  1919 
is  due  in  part  to  the  cumulative  high  levels  of  cost  brought 
about  by  the  war.  for  labor  and  materials  and  in  part  to 
the  sudden  and  abnormal  falling  off  of  business  as  a  result 
of  the  cessation  of  war  activities,  the  sudden  drop  in  the 
demand  for  fuel  and  for  other  basic  commodities  and  the 
general  state  of  hesitancy  due  to  the  transition  from  war 

conditions  to  peace  conditions." 
In  giving  the  figures  and  making  the  comparisons  I 

must  not  be  understood  as  taking  the  position  that  the  rail- 
roads of  the  country  have  earned  as  much  or  more  than 

they  should  have  earned  or  were  entitled  to  earn.  My  sole 
effort  has  been  to  give  the  facts  as  I  find  them,  in  order 
that  the  situation  may  be  looked  squarely  in  the  face,  and 
to  ascertain  whether  there  is  a  foundation  for  the  state- 

ment that  our  railroads  will  be  confronted  with  bankruptcy 
should  they  be  restored  to  their  owners. 
What  is  there  in  the  situation  that  the  carriers  will  oc- 

cupy on  January  1,  1920,  that  warrants  the  claim  that  their 
being  turned  back  would  mean  bankruptcy  to  them  ?  It  is 
said  that  the  outlook  is  bad,  and  that  the  railroads  cannot 
now  stand  alone.  The  claim  is  made  that  business  is  at 
low  ebb;  that  wages  and  expenses  are  at  high  tide;  and 
that  to  meet  that  condition  there  must  be  a  radical  reor- 

ganization of  our  transportation  systems  that  shall  involve 
some  sort  of  a  guaranty  upon  the  part  of  the  Government 
that  net  incomes  of  all  carriers  shall  never  be  less  than 
a  return  on  property  investment  that  shall  be  as  great  as, 
or  greater  than,  the  average  return  for  the  years  1915, 
1916  and  1917,  without  regard  to  the  location  of  particular 
lines  or  their  previous  financial  history. 

In  the  Railway  Age  of  May  9,  1919,  the  following  dis- 
cussion of.  traffic  conditions  appears : 

"It  is  true  there  has  been  a  decline  of  traffic;  and  some 
refer  to  the  business  which  has  been  handled  thus  far  this 
year  as  abnormally  small.  It  is  smaller  than  that  of  1918 
or  1917;  but  conditions  in  1917  and  1918  were  not  normal, 
and  the  traffic  handled  in  those  years  showed  a  vast  increase 
largely  due  to  war  conditions.  Let  us  go  back  to  the  first 
three  months  of  1916.  In  that  year  the  railways  had  the 
largest  increase  of  traffic  that  ever  occurred  in  any  single 
year.  They  made  the  largest  operating  income  ever  made 
in  one  year.  Every  one  remembers  this.  Doubtless,  con- 

sequently, most  people  assume  that  because  of  the  recent 
decline  in  traffic  the  business  which  has  been  moved  thus 
far  this  year  has  been  much  less  than  in  the  remarkable 
year  1916.  It  is  somewhat  disconcerting,  therefore,  to  find 
that  in  the  first  three  months  of  1919  the  freight  traffic 
of  the  railways  was  85,000,000,000  ton-miles,  while  in  the 
first  three  months  of  1916  it  was  only  80,000,000,000  ton- 
miles,  an  increase  in  1919  over  1916  of  over  6  per  cent. 
Furthermore,  the  traffic  handled  in  the  first  three  months 
of  this  year  was  only  10  per  cent,  less  than  that  moved  in 
the  corresponding  three  months  of  1917  and  1918.  The 
railways  moved  less  freight  in  February  and  March  of  this 
year  than  in  the  same  months  of  1917  and  1918,  but  they 

moved  more  in  January  ttian  in  either  of  those  years." 
There  always  have  been  and  there  will  be,  periods  of  busi- 

ness depression.  No  law  that  can  be  conceived  or  enacted 
and  no  tribunal  that  may  be  appointed,  can  control  the  yield 
of  crops  or  the  production  and  sale  of  the  industries  of  the 
country.  Rates  of  freight  or  other  charges  for  transporta- 

tion cannot  be  so  made  that  they  will  rise  and  fall  in  re- 
sponse to  the  volume  of  production  from  season  to  season. 

If  the  carriers  of  the  country  may  not  be  safely  returned 
on  January  1,  1920,  when  in  receipt  of  the  guarantee  for 
the  preceding  two  years,  it  may  be  asserted  with  confidence 
that  they  never  will  be  in  condition  to  be  so  returned. 

It  is  a  fact  that  operating  expenses  have  increased  dur- 
ing Federal  control,  due  to  wage  increases,  increased  cost 

of  materials  and  supplies,  and  to  unavoidably  expensive 
operation  and  changed  operating  and  financial  management 

during '  the  war.  Unless  it  is  to  be  assumed  that  war conditions  are  to  continue  indefinitely  in  times  of  peace 
there  is  bound  to  be  a  decrease  in  operating  costs.  As 
pointed  out  by  the  Director  General  in  a  recent  statement, 
the  organization  of  the  carriers  is  now  equipped  to  handle 
a  much  larger  business  than  is  offered  for  transportation. 
If  the  railroads  are  returned  there  is  little  doubt  that 
decreases  in  operating  costs  can  be  effected. 

It  has  also  been  proposed  that  the  Congress  should 
provide  for  the  consolidation  or  merger  of  all  railroads 
in  a  given  territory  under  a  Federal  charter;  all  such 
merged  roads  to  be  operated  as  one.  This  is  only  a  differ- 

ence in  degree  from  the  National  consolidation  which  now 
exists  as  a  war  necessity.  We  should  go  slow  in  the  way 
of  permitting  or  requiring  the  consolidation  of  the  railroads 
of  the  country.  The  inevitable  tendency  in  such  consolida- 

tions is  to  level  down  the  best  in  order  to  level  up  the 
poorest.  The  country  had  some  experience  with  consolida- 

tion in  the  New  York,  New  Haven  &  i^.'-t.-ford  attempt  to 
consolidate  and  control  all  the  transportation  systems  of 
New  England.  When  the  scheme  originated  the  New  York, 
New  Haven  &  Hartford  was  regarded  as  one  of  the  best 
managed  and  operated  railroad  systems  in  the  country.  Its 
stocks  and  bonds  were  recognized  as  securities  of  the  high- 

est standard.  A  citizen  who  diea  ana  was  able  to  leave  his 
family  a  substantial  block  of  New  Haven  securities  did  so 
with  confidence  that  they  were  amply  protected.  Someone 
devised  the  consolidation.  It  was  inevitable  that  one  of 
two  things  was  bound  to  happen,  either  that  the  New 
Haven  bring  its  consolidated  interests  up  to  its  high  level 
or  that  it  go  down  to  the  lower  levels  of  the  others.  The 

latter  happened  and  we  see  the  New  Haven's  present  diffi- 
culties. 

Slippage  of  Slushing  Oils  on  Vertical 
Polished  Surfaces 

By  C.  a.  Briggs 

To  a  toolman,  rust  is  about  as  w^elcome  as  a  toothache. 
Like  the  toothache,  rust  cannot  be  eliminated,  but  we 
have  to  continue  our  efforts  to  alleviate  it  and  to  reduce 
the  cause  as  much  as  possible. 

Some  observations  made  on  slushing  oils  will  be  of 
interest  to  those  who  have  to  consider  this  matter.  In  ex- 

perimenting it  was  found,  that  when  certain  specimens 
of  oil  were  applied  to  polished  metal  plates,  which  were 

then  stood  on  edge,  in  a  few  days'  time  the  coat  of 
oil  would  slip  down,  leaving  exposed  patches  of  metal 
surface  which  were  free  of  any  trace  of  oil  and  as 
susceptible  to  corrosion  as  though  no  oil  or  grease  had 
been  applied. 

This  property  of  slushing  oils  and  greases  is  not  so 
rare  as  might  be  thought,  but  has  been  found  in  samples 
from  different  sources.  This  characteristic  of  some  oils 
appears  to  explain  the  experience  in  arsenals  where,  in 
the  case  of  guns  and  machinery  covered  with  slushing 
oils  to  prevent  corrosion,  rust  has  frequently  been  found 
on  the  top  and  sides,  while  the  bottom  was  found  in  good 
condition.  On  account  of  the  top  andl  sides  being  more 
or  less  exposed,  the  rusting  was  generally  attributed  to 
the  oil  being  rubbed  off  in  some  way  and  the  matter  was 
let  go  at  that. 

As  a  result  of  this  discovery,  it  has  been  suggested 
that  one  of  the  requirements  for  slushing  oils  is  that 
they  should  pass  a  test  in  which  they  are  applied  to  a 
polished  metal  plate  and  held  in  a  vertical  position  at 
any  temperature  between  15  and  35  deg.  C  for  five 
days  without  the  slushing  oil  sliding  from  the  top 
edge  of  the  plate  or  leaving  any  portion  of  the  surface. 
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Sparks  from  the 
War  Taxes  Held  Due  From 

Makers  of  Shell  Parts 

Circuit  Court  of  Appeals  Decides  that 

War-rime  Tax  on  Profits  of  Muni- 
tion Manufacturers  Must  Be  Paid 

by  Those  Who  Produced  Only 
Parts  of  Shells 

The  policy  of  the  Government  involv- 
ing many  millions  of  dollars  in  revenue 

already  collected,  or  in  course  of  collec- 
tion, was  sustained  by  the  Circuit  Court 

of  Appeals  in  Philadelphia  on  June  9 

in  a  decision  holding  that  the  war-time 

tax  on  profits  of  munition  manufac- 
turers must  be  paid  by  those  who  pro- 

duced only  parts  of  shells.  The  con- 
tention was  raised  by  the  latter  that 

the  impost  was  intended  to  apply  only 
to  completed  articles. 

In  a  group  of  three  decisions  the 
court  held  that  any  participant  in  the 

abnormal  profits  of  munition  making 
must  submit  himself  to  taxation  laid 

upon  this  class  of  income.  Opposite 

action  by  the  court  would  have  neces- 
sitated legislation  to  malce  up  the  con- 

sequent deficit  in  Federal  receipts. 
The  decisions,  written  by  Judge 

BufRngton  and  affirmed  by  Judges 
Woolley  and  Haight,  who  sat  with  him, 
sustained  the  judges  of  the  first  and 
third  Pennsylvania  districts,  who  de- 

nied claims  of  the  Carbon  Steel  Co. 
and  the  Worth  Brothers  Co.,  seeking 
to  recover  from  the  Government,  taxes 
paid  under  the  excise  tax  law  of  Sept. 
8,  1916,  and  reversed  the  justice 
in  the  twenty-third  district,  who  al- 

lowed a  similar  claim  by  the  Forged 
Steel  Wheel   Co. 

Judge  Buffington's  opinion  held  that 
the  purpose  of  Congress  was  to  tax 
persons  who  manufactured  the  whole 
Dr  any  part  of  a  shell,  overruling  the 
.•nanufacturers'  contention  that  the 
legislative  intent  was  confined  to  the 
production  of  the  completed  shell  or 
a  completed  part.  Its  effect  is  to  make 
munition  contractors  liable  for  their 

profits,  regardless  of  sub-contracts,  and 
to  place  a  similar  liability  upon  all  sub- 

contractors doing  any  part  of  the  work 
of  producing  a  shell,  whether  loaded  or 
unloaded. 

In  general  the  opinion  advanced  the 
rule  that  where  any  article  which  is 
fitted  for  general  commercial  use  is 
taken  from  that  field  and  segregated 
for  utilization  as  a  war  munition,  the 
person  carrying  out  the  segregation  be- 

comes a  manufacturer  of  war  material 
and  as  such  is  liable  to  the  tax. 

The  opinion  also  held  that  decisions 
of  the  Federal  courts  on  customs  cases, 
cited  by  the  manufacturers  to  show 
that  uncompleted  parts  of  manufac- 

tured articles  were  not  subject  to  taxa- 
tion, did  not  apply  to  the  act  in  ques- 

tion, which  was  declared  to  be  purely 
a  revenue  m.easure,  incident  to  the  sup- 

port of  the  Government  during  the  war. 
Judge  Buffington  pointed  out  that  the 
customs  laws  were  enacted  not  pri- 

marily for  revenue,  but  to  encourage 
American  manufacturers,  and  where 
importation  of  parts  of  articles  to  be 
assembled  or  manufactured  in  this 
country  was  not  in  competition  with 
American  industry  exemptions  or  re- 

ductions of  impost  duties  were  proper. 
The  tax  which  induced  the  litigation 

is  "an  annual  levy  of  12J  per  cent,  upon 
the  entire  net  profits  actually  received 
or  accrued  from  the  sale  or  disposition 
of  such  articles  (munitions)  manufac- 

tured within  the  United  States."  The 
impost  is  in  addition  to  the  income  tax. 

*     *     * 

Source  and  Distribution  of  Power 
The  following  power  statistics  based 

on  the  Thirteenth  U.  S.  Census  Report 
will  be  of  interest.  The  power  used  in 
transportation  ia  not  included: 

Total Percentage  of 
Horeepower 

per  Each 1,000,000 

DUtribution  of  the 
Total  Power  Through 

Internal of 

Com- 

Electric 
Year 

Population Steam Water 
bustion Motors 

1915 482,592 61.2 
24.4 

14  3 

51.0 1909 203,16} 76.0 

9.8 

4.0 
25  8 1904 160,760 80.3 12.2 

2.1 

11.8 

l«99 132.875 
80.6 

14.4 

1.3 

4.9 
1889 94,832 77.1 

21.1 0.13 0.26 
1879 68,182 64.1 35.9 
1869 

60,846 

51.8 
48.2 

.... 
The  following  table  giving  the  per- 

centage of  increase  of  the  various  prime 
movers  and  electric  motors  during  ten- 
year  periods  is  taken  directly  from  the 
Thirteenth  U.  S.  Census  Report: 

Total 
Electric 

105,000,000 

Period  Hp.  Steam  Water  Gas      Motors 
♦19I5-I909  162.3  111.2  557.7  831  9     5032.0 
1909-1899  84.9  74.4  25.4  181.1        877.2 
1899-1889  70.0  77.7  15.9  214.5     3066.1 
1889-1870  74.1  109.6  2.4       
1879-1869  45.4  79.8  8.4       

♦  Six  year* — (Rushmore) . 

Below  is  an  estimate  of  the  distribu- 
tion of  power  in  1915,  as  made  by  Mr. 

D.  li.  Rushmore: 
Hoiscpower 

Horse  and  mules        25.000,000 
Automobiles       25,000,000 
Steam  and  naval  vessels...       5,000,000 
Steam  railways        50,000.000 

Irrigation    500,000 
Mines  and  quarriee    6,000,000 
Flour,  grist  and  saw  mills.  1,250,000 
Manufactories    25,000,000 
Central  statioUo    8,000,000 
Isolated  plants    4,250,000 
Electric  railways    4,000,000 

        49,000,000 

I  54,000.000 

The  figures  482,392  total  horsepower 
per  one  million  of  population  in  1915, 
given  in  the  first  table  of  power  statis- 

tics, is  the  sum  of  the  last  seven  items 
of  the  above  list  divided  by  101,577,- 
000,  the  total  continental  population 
in  1915.  All  other  items  in  the  two 
tables  are  taken  directly  from  the  Cen- 

sus Report. 

The  Eleventh  Annual  Convention 

of  the  Master  Boilermakers' Association 
The  eleventh  annual  convention  of 

the  Master  Boilermakers'  Association 

was  held  in  Chicago,  May  26  to  29,  ' 
1919,  at  the  Hotel  Sherman.  The  offi- 

cers in  charge  of  the  affairs  of  this 
convention  were  D.  A.  Lucus,  presi- 

dent; John  B.  Tate,  first  vice  president; 
Harry  D.  Vought,  secretary,  and  Frank 

Gray,   treasurer. The  meetings  were  devoted  to  lengthy 
discussions  on  practical  topics  pre- 

sented by  a  series  of  special  committees 
which  had  been  created  for  this  pur- 

pose. Among  the  topics  discussed 
were  "The  Proper  Method  of  Thread- 

ing Radial  Stays  and  Tapping  Holes 

for  Same;"  Best  Method  of  Threading 
and  Drilling  of  Tell-Tale  Holes;"  and 
other  subjects  devoted  solely  to  loco- 

motive design  and  maintenance.  One 
committee  favorably  reported  the  use 
of  the  oxy-acetylene  gas  torch  for  cut- 

ting off  staybolt  ends  instead  of  using 
chisels  or  special  nippers  for  this  pur- 

pose. Chisel  tools  are  liable  to  damage 
the  threads  while  the  nippers  do  not 
leave  a  square  end,  which  necessitates 
dressing  up  the  ends  after  they  have 
been  cut. 

The  new  officers  elected  for  the  en- 

suing year  are:  John  B.  Tate,  presi- 
dent; Charles  P.  Patrick,  first  vice 

president;  Harry  D.  Vought,  secretary, 
and  W.  H.  Laughridge,  treasurer. 
The  location  of  the  next  annual  con- 

vention will  be  determined  some  time 
during  the  year  by  the  executive  board. 

A  National  Trade-Mark 
A  bill  was  introduced  in  the  House 

recently  by  Congressman  Sims  which 
provides  for  a  trade-mark  to  be 
selected  by  the  Secretary  of  Commerce 

and  which  will  be  known  as  "The  Na- 
tional Trade-Mark."  It  is  to  be  regis- 

tered in  the  Patent  Office  in  the  name 

of  the  United  States  of  America,  with- 
out limitation  of  time  and  covering  all 

classes  of  goods  which  are  recogrnized 
under  trade-mark  laws. 

The  Secretary  of  Commerce  is  au- 
thorized to  issue  licenses  for  the  use  of 

the  trade-mark  under  certain  rules  and 

regulations  to  any  Amercian  manu- 
facturer or  producer.  He  is  also  given 

the  right  to  institute  and  maintain  pro- 
ceedings when  the  rights  of  the  trade- 

mark have  been  infringed  upon. 

The  bill  provides  for  the  sum  of  $25,- 
000  to  be  used  in  the  expense  of  carry- 

ing the  provisions  of  the  act  into  effect, 
and  has  penalties  for  using  any  trade- 

mark similar  enough  to  deceive  pur- 
chasers into  believing  it  to  be  the  na- 

tional trade-mark. 
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Meeting  of  the  Material  Handling 

Machinery  Manufacturers' Association 

The  semi-annual  meeting  of  the 
Material  Handling  Machinery  Manufac- 

turers' Association  was  held  on  June 
10  and  11  at  the  Hotel  Astor,  New  York 
City.  Addresses  of  unusual  interest 
covering  the  entire  field  of  equipment 
suitable  for  the  loading  and  unloading 
of  ships  and  for  the  improvement  of 
docking  facilities  were  given.  The  key- 

note of  the  meetings,  however,  seemed 
to  be  along  the  lines  of  establishing  co- 

operation between  employers  and  labor. 
Several  phases  of  this  work  were  cov- 

ered by  Francis  Holly,  Director,  Bureau 
of  Commercial  Economics,  Washing- 

ton, D.  C,  who,  in  his  address  on  "Edu- 
cating the  World  Masses  on  Industrial 

Methods  by  Moving  Pictures  Shown  all 

Over  the  World,"  told  how  labor  and 
society  as  a  whole  can  be  educated  and 
informed  of  manufacturing  and  busi- 

ness methods  by  means  of  motion  pic- 
tures. 

In  the  open  forum  session,  the  discus- 
sion was  led  by  David  B.  Bushnell  of 

the  General  Electric  Co.,  and  many  in- 
teresting details  of  problems  of  truck- 

ing and  the  mechanical  '  handling  of 
materials  in  manufacturing  plants  were 
discussed. *     *     * 

Advantages  of  Electric  Furnaces 
in  Steel  Foundries  Discussed 
At  a  recent  convention  of  the  Amer- 

ican Electro-Chemical  Society  in  New 
York  a  discussion  was  made  of  the  ad- 

vantages of  the  electric  furnace  in  the 
steel  foundry,  particularly  in  compari- 

son with  the  small  openhearth  and  the 
small  converter.  W.  E.  Moore,  presi- 

dent of  W.  E.  Moore  &  Co.,  engineers, 

Pittsburgh,  in  a  paper  "The  Electric 
Furnace:  Its  Introduction  Into  Foundry 

Practice,"  made  the  following  compari- 
sons of  the  physical  properties  of  the 

three  grades  of  steel  together  with 
data  as  to  costs,  after  a  general  por- 

trayal of  the  various  operating  and 
metallurgical  advantages  of  the  elec- 

tric furnace: 
Electric-furnace  steel,  when  made  to 

the  same  chemical  specification,  is  al- 
ways better  than  other  steel.  Usually 

such  steel  will  run  15  per  cent,  or  bet- 
ter in  tensile  strength  or  in  ductility, 

depending  upon  its  heat-treatment.  It 
is  easier  to  control  the  composition,  and 
consequently,  electric  steel  can  be  made 
to  more  accurate  specifications  than 
other  steel. 

The  following  comparative  physical 
properties  of  electric  furnace  versus 
openhearth  steel  made  to  the  Ameri- 

can Electric  Railway  "Axle  Steel  Spe- 
cifications" is  shovm  by  the  tests  of  a 

prominent     metallurgical     engineering 

firm  for  a  large  city  street-railway 
line.  These  steels,  after  forging,  were 
held  one  hour  at  a  temperature  of  1450 
to  1460  deg.  F.  (785-793  deg.  C),  then 
quenched  in  65-deg.  oil,  then  drawn 
back  at  1185  deg.  F.  (640  deg.  C.)  and 
cooled   slowly   in  the  furnace. 

A.E.R..^. Standard 

Specifi- 

Open- 

Ele.Hrio 
cations Hearth .Steel 

Elastic  limit  <lb.  per  sq. in.)   
55,000 

41  060 64  850 
Vipld  point  <lb.  per  sq. in.)   

41,060 
64.850 Tensile  strengthdb.  per 

90,000 89,100 105,140 
Elongation  in  2  in.  (per cent.)   

22 

21.5 

22.0 
Reduction  in  area  (per 

cent.)   45 31    74 52  37 
Character  of  fracture. 

silky  cup 

Elastic  torsion.'   
16,750 

33,700 .Sh;aring  strength   
62,400 76,000 

The  following  is  the  estimate  of  op- 
erating cost  per  ton  of  liquid  steel,  pro- 

duced by  Pittsburgh  3-ton  type  electric 
foundry  furnace,  in  continuous  opera- 

tion, melting  heavy  steel  turnings  and 
superheating  the  steel  to  a  fluidity  suit- 

able for  small  steel  castings: 
MELTING  PTOCK 

I  ton  heavy  steel  turnings — axle  turnings....  $12.00 
1/20  ton  (5  per  cent.)  loes  in  melting  axle 

turnings    .60 
Electric  power,  550  kw.-hr.  at  1c    5.50 
Electrodes,  carbon,  20  lb.  at  9c.  (ante  bellum 

price  44c.)      1 .  80 
33  lb.  of  mill  scale  (used  as  a  decarboniser) .  .  09 

ADDITIONS 
8  lb.  70  per  cent,  ferromanganese  at  10c. . . . 
5  lb.  ferrosilicon  at  5c .  . .      

( Note  that  Spiegel  and  20  per  cent,  ferro- 
silicon may  be  substituted  at  lower  cost.) 

\  lb.  aluminum   
LABOR  AND  MAINTENANCE 

Wear  and  tear  on  refractory  roofs  and  linings 
at  40c.  per  ton  (some  of  our  users  average 
20c.  per  ton)    .40 

Furnace  labor    1 .  00 

.80 

.50 

.17 

Total  cost  of  liquid  steel  in  the  ladle  (per  ton)     $22 .  86 

*  *      * 
Exhibitors  at  Lyons  Fair 

According  to  the  figures  furnished 

by  the  Lyons  fair  officials,  French  ex- 
hibitors led  the  list  with  2994  displays, 

those  from  the  United  States  coming 
second  with  618.  Great  Britain  had  415, 
Italy  154,  Switzerland  149,  Spain  72, 
and  Canada  44.  The  4700  total  ex- 

hibits for  this  year  compared  with  3176 
for  last  year,  2614  for  1917,  and  1342 
for  1916,  the  initial  year,  show  the 
rapid  growth  of  the  institution. 

*  *     * 

Providing  for  Welfare  Work 
Home  Cotton  Mills,  2400  South  2nd 

St.,  St.  Louis,  Mo.,  a  branch  of  the 
Bemis  Bros.  Bag  Co.,  is  organizing  and 

installing  a  large  and  complete  serv- 
ice department  to  take  care  of  the  wel- 

fare work  being  undertaken  in  the  in- 
terest of  their  employees.  A  complete 

system  of  lockers,  rest  rooms  and  read- 
ing rooms  for  men  and  women,  also 

a  kitchen  and  dining  room,  will  be  pro- 
vided for  them. 

Trade  Currents  From 
Western  Cities 

Holidays  in  Chicago  Cause  a  Slacken- 
ing Effect  in  Machine-Tool  Trade — 

Cleveland  Reports  the  Placing 
of  Large  Orders  for 

Equipment 
ChICA(30 

The  holiday  at  the  end  of  May, 
coupled  with  three  near  holidays  on 
the  occasion  of  the  return  of  large 
contingents  of  fighting  men,  had  a 
decidedly  slackening  effect  on  business 
the  first  few  days  in  June,  which  was 
felt  by  the  machine-tool  trade  as 
heavily  as  at  any  other  time.  The  re- 

covery which  occurred  after  the  first 
few  days  of  the  month  was  very  pro- 

nounced, dealers  stating  that  indica- 
tions point  to  business  in  June  being  as 

good  if  not  better  than  in  May. 
There  have  been  no  new  large  want 

lists  made  public,  the  large  corpora- 
tions, in  the  main,  staying  out  of  the 

market.  Orders  for  from  one  to  sev- 
eral tools  from  various  small  and 

medium-sized  concerns  are  being  booked 
with  surprising  regularity. 

One  feature  that  works  to  a  good 
market  is  the  fact  that  most  dealers 
are  able  to  effect  delivery  of  practically 
any  item  that  may  be  called  for,  their 
stocks  being  in  excellent  condition.  If 
the  existing  steady  demand  over  a 
wide  range  of  machines  continues  for 
long,  however,  delivery  troubles  may 
again  be  looked  for.  One  large  dealer, 
even  now,  complains  that  calls  for  tools 
for  immediate  shipment  have  been  so 
heavy  that  he  has  been  unable  to  main- 

tain a  demonstration  shop. 
Punch  presses  and  grinding  machines 

seem  to  be  most  in  demand,  although 
milling  machines,  boring  mills,  shaping 
and  planing  machines  and  all  sizes  of 
lathes  are  moving  freely.  A  couple  of 
fairly  large  air-compressor  machines 
were  also  sold.  Several  houses  are  tak- 

ing advantage  of  conditions  to  put  on 
additional  salesmen. 

Cleveland 

The  most  significant  development  of 
the  week  in  this  market  for  machinery 
and  machine  tools  is  the  placing  of 
several  orders  for  various  equipment 
ranging  from  $10,000  to  $15,000  each. 
This  is  the  first  week  since  the  armis- 

tice was  signed  that  so  much  business 
in  bulk  has  been  placed  here.  The  or- 

ders call  for  grinding  machines,  radial 
drilling  machines,  milling  machines, 
gear  cutting  machines,  screw  machines 
and  planing  machines,  and  are  being 
taken  mostly  by  automobile  and  auto- 

mobile-parts makers,  rubber  and  tire 
manufacturing  plants  and  gear-mold 
makers.     The  business  has  been  placed 
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by  firms  within  a  radius  of  200  miles 

of  Cleveland.  This  business  is  con- 
sidered unusual  for  this  time  of  year, 

but  is  taken  to  indicate  the  prosperous 
trend  in  the  machinery  field  which  has 
been  looked  for  since  last  fall. 

The  balance  of  business  now  being 

placed  here  is  by  various  concerns  seek- 

ing a  miscellaneous  assortment  of  ma- 
terial and  equipment  with  which  to 

round  out  their  plants.  With  the  larger 
orders  being  placed  the  trade  as  a 

whole  is  in  agreement  that  the  situa- 
tion here  is  not  quite  normal.  It  is 

now  expected  that  the  coming  summer 

will  see  a  larger  amount  of  "fill-in" 
business  placed  than  formerly  during 
the  hot  weather. 

A  good  deal  of  new  business  coming 
forward  and  being  absorbed  by  local 
firms  is  attributed  to  the  fact  that  con- 

sumers are  better  acquainted  with  the 
equipment  handled  by  each  individual 
firm,  and  in  this  respect  fewer  inquiries 
go  unfilled  in  this  district  than  formerly. 

The  U.  S.  Tractor  and  Machinery 

Co.,  manufacturers  of  "Uncle  Sam" 
tractors,  governor  pulleys  and  ma- 

chinery, Menasha,  Wis.,  has  completed 
the  first  units  of  its  new  factory  and 

administration  building.  The  unit  com- 
pleted is  60  X  125  ft.,  and  practically 

all  the  equipment  has  been  purchased. 

The  Hydraulic  Press  Manufacturing 
Co.,  home  office  and  factory  Mount 
Gilead,  Ohio,  has  opened  a  branch  office 
at  Pittsburgh,  Penn.,  in  the  Union  Bank 

Building.  J.  E.  Holveck  is  the  man- 
ager. 

The  Rome  Universal  Export  Co.,  Inc., 
has  recently  been  chartered  by  the 

State  Department  to  manufacture  ma- 
chinery, machine  tools,  etc.  The  direc- 

tors are  Samuel  B.  Stevens,  Charles  E. 
Simpson  and  H.  J.  Hayes,  all  of  Rome, 
N  Y. 

The  Chicago  offices  of  the  Interna- 
tional Oxygen  Co.  have  been  removed 

from  223  Railway  Exchange  Building 

to  817-820  Chicago  Stock  Exchange 
Building,  30  North  La  Salle  St.,  Chi- 

cago. This  office  is  in  charge  of  Philip 
G.  Wesley. 

The  pattern  shop  and  general  offices 
of  the  Wunsch  &  Washburn  Co.,  mechan- 

ical engineers,  has  been  moved  to  302- 
304  McDougal  St.,  Brooklyn,  N.  Y.  The 
engineering  offices  of  the  company  are 
located  at  487  Broadway,  New  York. 

The  Borden  Co.,  Warren,  Ohio,  manu- 
facturer of  Beaver  easy-working  die 

stocks  and  square-end  pipe  cutters,  has 
just  purchased  an  Oldsmobile  roadster 
for  its  representative,  George  D.  Cle- 
well,  who  covers  the  New  England 
states,  Cleveland  and  Detroit.  Mr. 
Clewell  expects  to  work  his  entire  ter- 

ritory with  the  car  and  in  this  manner 
will  be  able  to  keep  in  closer  contact 
with  the  small  towns. 

A.  BoRSUK,  for  the  last  two  years 

superintendent  of  the  Presto  Machine 
Works,  Inc.,  Brooklyn,  N.  Y.,  now  acts 
in  a  similar  capacity  for  the  Presto 
Phono  Parts  Corp.,  an  allied  interest, 
of  which  he  has  been  elected  vice  presi- 
dent. 

W.  G.  Balph  has  been  appointed 

manager  of  the  safety-switch  section 
of  the  Westinghouse  Krantz  Factory, 

Brooklyn,  N.  Y.  As  head  of  this  sec- 
tion, Mr.  Balph  will  have  entire  re- 

sponsibility of  the  sale  of  all  Krantz 

products.  Prior  to  working  as  sales- 
man in  the  New  York  office,  Mr.  Balph 

was  head  of  the  fan-motor  division  with 
offices  at  Pittsburgh,  Penn. 

H.  L.  Garbutt,  formerly  manager  of 
the  line-material  section  of  the  West- 

inghouse Electric  and  Manufacturing 
Co.,  East  Pittsburgh,  Penn.,  has  been 

appointed  manager  of  the  supply  divi- 
sion of  the  Westinghouse  San  Fran- 
cisco office. 

Albert  Brunt,  who  for  the  last  four 
years  has  been  engineer  in  charge  of 
the  direct-current  machine  design  sec- 

tion of  the  industrial  engineering  de- 
partment of  the  Westinghouse  Electric 

and  Manufacturing  Co.,  East  Pitts- 
burgh, Penn.,  has  resigned  to  return 

to  Holland.  Mr.  Brunt  was  an  active 

member  of  the  A.  I.  E.  E.  and  has  pre- 
pared a  number  of  interesting  articles 

for  technical  papers  on  direct-current 
motors. 

L.  S.  Devos,  24  Stone  St.,  New  York 

City,  is  export  manager  for  the  follow- 
ing concerns:  Becker  Milling  Machine 

Co.,  Hyde  Park,  Boston,  Mass.;  Reed- 
Prentice  Co.,  Worcester,  Mass.,  and 
Whitcomb-Blaisdell  Co.,  Worcester, 
Mass. 

John  T.  Swift,  president  of  the 
Swift  Manufacturing  Co.,  has  become 
vice  president  and  financial  manager  of 
the  Williams  Galloway  Co.,  Waterloo, 

Iowa,  manufacturers  of  gasoline  en- 
gines, tractors,  etc.  The  company  is 

being  reorganized.  It  was  organized  in 
1906  and  now  employs  500  men.  Plans 
are  being  worked  out,  it  is  reported, 
that  will  give  employment  to  700  men 
exclusive  of  the  tractor  plant. 

George  Ostendorp,  formerly  with  the 
Tropical  Paint  and  Oil  Co.,  Cleveland, 
Ohio,  has  become  associated  with  the 
sales  organization  of  the  Hilo  Varnish 
Corporation,  Brooklyn,  N.  Y.  Mr. 
Ostendorf  will  make  his  headquarters 
at  Cleveland  and  will  look  after  both 

the  manufacturing  and  the  jobbing 
trade  in  northern  Ohio. 

Charles  A.  Greene,  Chicago  repre- 
sentative for  the  Borden  Co.,  manufac- 

turers of  Beaver  pipe  tools,  has  opened 
up  a  downtown  office  at  Room  501,  No. 
549  West  Washington  Boulevard,  Chi- 

cago. Mr.  Greene  can  be  reached 

promptly  by  mail  or  phone  at  his  new 
headquarters. 

H.  E.  Sewell,  Philadelphia,  Penn., 
has  been  made  salesman  for  organizing 
the  open  territory  of  the  eastern  states 
for  the  new  Hrtrt-Parr  tractor.  Mr. 
Sewell  will  make  his  headquarters  in 
Philadelphia  and  will  appoint  distrib- 

utors for  the  New  England  states,  New 
York  and  Pennsylvania. 

R.  S.  Carter,  sales  manager  for  the 
Whitman  &  Barnes  Manufacturing 

Co.,  sailed  from  Halifax  aboard  the 
steamship  Aquitania,  on  June  2,  for 
Southampton,  from  which  place  he  will 
proceed  on  a  tour  of  European  coun- 

tries, visiting  manufacturers,  dealers 

and  jobbers  in  England,  Denmark,  Nor- 
way, Sweden,  Belgium  and  France. 

Provided  conditions  are  settled,  Mr. 
Carter  plans  to  go  to  Petrograd. 

A.  H.  Bauman,  formerly  general 

foreman  of  the  1.55-millimeter  gun 
shop  at  Erie,  Penn.,  has  been  appointed 
to  a  position  with  the  sales  department 
of  the  Cleveland-Duplex  Machinery  Co., 
Cleveland,  Ohio,  and  will  have  city 
territory. 

The  thirty-first  annual  convention  of  the 
American  Boiler  Manufacturers'  Associa- 

tion will  be  held  at  Lafayette  Hotel,  Buf- 
falo. N.  Y.,  on  Monday  and  Tuesday,  June 

23  and  24. 

American  Poundrymen's  Association.  An- nual convention  and  exhibit  will  be  held  in 
Philadelphia  the  week  of  Sept.  29,  1919. 
C.  K.  Hoyt,  secretary,  111  W.  Monroe  St.. Chicago,    111. 

The  American  Railway  Association.  Me- 
chanical Section,  will  hold  its  convention 

and  exhibition  at  Atlantic  City.  N.  J.,  June 
18-25.  Secretary,  J.  B.  Conway,  1841  Oliver 
Bldg..    Pittsburgh,    Penn. 

The  American  Railroad  Master  Tinners'. 
Coppersmiths'  and  Pipefitters'  Association. Annual    convention    will    be    held    June    23. 
24  and  25,  1919,  at  Marquette  Hotti,  St. 
Louis,  Mo.  The  officers  of  the  association 
are :  President,  W.  J.  Moffatt  ;  first  vice 
president,  G.  B.  Hosford ;  second  vice 
president,  W.  W.  Nash ;  third  vice  presi- 

dent, T.  E.  Holderby ;  secretary-treasurer. 
Otto  E.  Schlinck,  4S5  W.   5th  St.,  Peru,  Ind. 

The  American  Society  of  Marine  Drafts- 
men will  hold  its  eight  annual  convention 

at  the  Hotel  Brunswick.  Boston,  Mass.,  on 
June'20  and  21.  B.  G.  Barnes.  1596  North 
Ave.,   Bridgeport,  Conn..   Is  the  secretary. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  to  be  held  at  Hotel 

Statler,  Detroit,  Mich.,  June  16-19,  1919. 
Secretary,  Calvin  Rice,  29  West  39th  St., 

N.   Y, American  Society  for  Testing  Materials 
will  hold  its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  24-27,  head- 

quarters at  the  Hotel  Traymore.  Secretary- 
treasurer,  Cniversity  of  Pennsylvania. 
Philadelphia.   Penn. 

The  International  Railroad  Master  Black- 
smith's Association  will  hold  its  annual 

convention  in  Chicago  Aug.  19,  20  and  21. 
The  location  of  the  meeting  in  Chicago 
will    bf   announced    later. 

Philadelphia  Foundrymen's  Association. 
Meeting  first  "Wednesday  of  each  month. 
Manufacturers'  Club.  Philadelphia,  Penn., 
Howard  Evans,  secretary.  Pier  46,  North 
Philadelphia.    Penn. 

Rochester  Society  of  Technical  Drafts- 
men. .\nnual  meeting  and  election  of  offi- 

cers to  be  held  June  28.  On  June  29 
Maurice  A.  Wilder  will  be  the  speaker. 
Secretary,  O.  L.  Angevine,  Jr.,  Rooms  131- 137.    Sibley    Block.    Rochester,    N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 

L.  Angevine,  Jr.,  secretary,  8B7  Genesee St.,  Rochester,  N.  Y. 

Society  of  Automotive  Engineers.  Spring 
meeting  to  be  held  at  Ottawa  Beach,  Mich., 
June  23--'7,  1919.  Secretary,  Coker  Clark- son.   29  West   39th  St.,  New  York  City. 
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Machine-Tool  BuUding  in  the  United  States 

This  map  shows  the  distribution  of  the  machine-tool  building  shops 

of  the  United  States  as  shown  by  the  statistics  of  the  Machine-Tool 

Section  of  the  War  Industries  Board.  The  location  of  machine-tool 

towns  is  shown  by  the  dots  in  the  various  states  while  a  summary  of 

the  industry  in  each  state  is  also  shown  as  nearly  as  possible  to  the 

state  itself.  Details  as  to  the  towns,  the  number  of  firrns  and  the 

number  of  employees  in  each  are  given  in  the  accompanying  tables. 

These  show  the  shifting  of  the  geographical  centers  of  the  industry 

and  are  of  especial  interest  as  indicating  the  growth  of  the  industry 
in  the  Middle  West. 

In  order  to  adhere  strictly  to  geographic  lines,  four  firms  using 

Cincinnati  as  a  postal  address  but  with  their  shops  across  the  river  in 

Kentucky,  are  classified  as  being  in  Kentucky  instead  of  Ohio.  This 

reduces  the  number  employed  in  Ohio  by  429,  but  still  leaves  Cin- 

cinnati with  more  employees  than  the  whole  state  of  Massachusetts, 

which  comes  next  to  Ohio.  The  figures  as  a  whole  are  of  great  interest 

to  all  who  are  identified  with  the  machine-tool  industry  in  any  way. 

■♦J                d  o 
O          m  ^ 

Los  Angeles,  Calif    0 

BridRpport,  Conn    9 
Bristol,  Conn    I 
Danbury,  Conn    I 
Hartford, Conn    9 
Meridon.Conn    I 
Middletown,  Conn. ...  0 
New  Britain,  Conn    I 
New  Haven,  Conn    2 
New  London,  Conn    2 
Norwalk,  Conn    0 
Torrington ,  Conn    1 

■Watnrbury,  Conn    2 
^  inated,  Conn    1 

Total    30 

Wilmington,  Del    1 

Chicago,  III    9 
Ed  vardsville,  111    I 
Elgin.  Ill    1 
Frocport,  111..    I 
LaSaile,  111    1 
Moline,  111    2 
Rockford,  111    11 

Total    26 

Aurora,  Ind    1 
Brazil,  Ind    1 
Elkhart,  Ind    2 
Hantniond,  Ind    0 
Indianapolifi,  Ind    I 
Kokonio,  Ind    1 
New  Albany,  Ind    I 
New  Castle,  Ind    0 
Peru,  Ind    0 
Richmond,  Ind    I 
South  Bcrd.  Ind    2 

Total    10 

Davenport,  Iowa    1 
Dubuque,  Iowa    1 
Maruhalltown,  Iowa    I 

Total    3 

Covington,  Ky    5 
Louisville,  Ky    I 

Total    6 

Dexter,  Maine    I 
Portland,  Maine    0 

ToUl    I 

Baltimore,  Md    1 

Braintree.  Mass    1 
Barre,  Mass    1 
Beverly,  Mass    0 
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401 
1 0 

75 
3 63 

332 

1 71 
182 

1 33 

75 
1 0 

80 

1 0 

50 

1 37 250 
2 161 574 

15 450 2145 

2 12 270 
1 50 158 
1 6 20 

4 68 
448 

6 
164 

505 
1 

27 

80 

7 191 585 

1 
250 

335 
1 0 70 

2 250 
405 

1 
200 

210 

1 II 27 
1 20 63 
1 0 

2S 

Boston,  Mass    4 
Cambridge,  Mass    I 
Everett,  Mass    I 
Fitchburg,  Mass    4 
Greenfield,  Mass    2 
Hatfield,  Mass    0 
Hudson,  Mass    2 
New  Bedford,  Mass    t 
Springfield,  Mass    3 
South  Sudbury,  Mass    I 
Waltham,  Mass    4 
Westboro,  Alass    0 
Winchendon,  Mass    0 
Worcester,  Mass    12 

Total    37 

Adrian,  Mich    0 
Bay  City,  Mich    0 
Detroit,  Mich    2 
Grand  Rapids,  Mich        ...  3 
Hastings,  Mich    I 
Holland,  Mich    I 
Jackson,  Mich    3 
Kalamazoo,  Mich    I 
Lansing,  Mich    0 
Muskegon,  Mich    I 

o 

a-> 
dO 

E^- 

£;„,- 

W- 

w- 
o- 

o  — 

Z 

■z 

497 

1164 

51 

148 
30 

40 

389 
1441 42 

162 

0 27 
92 315 
10 35 

234 

683 

20 

24 

105 

198 
0 

65 

0 

153 
16 1364 

3521 
48 

2865 8111 

0 38 
0 80 

15 

125 
101 

503 

80 

261 

18 

115 
146 

381 
9 30 
0 20 

68 100 

O  ^  ^ 

Sag'Qaw,  Mich    2 

Total    14 

St.  Louis,  Missouri    3 

Lakeport,  New  Hanipshirp.  I 
Nashua,  New  Hampshire. .,  3 

Total    4 

Rridgeton,  New  Jerecy    I 
Garwood,  New  Jersey    0 
Newark,  New  Jersey    6 
Paterson,  New  Jersey    1 
Plainfield,  New  Jersey    I 

Total    9 

Alfred,  New  York    1 
-•\storia.  New  York    I 
Brooklyn,  New  York    5 
Buffalo,  New  York    4 
Glendaie,  New  York    I 

5  Z  Z 

2  156  412 

21  593  2065 

3  58       140 

4 

113 

117 

118 

0 

1 
238 

2 
30 1108 
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VT. 
1914  -  5    FIRMS 

693    EMPL. 

i9ia  -  6  FIRMS :76  EMPL. 

8914  -^  FIRMS,  in  EMPL. 

-\9\6  -  4  FIRMS.  222  EMPL. 

MASS. 
1914  -  37  FIRMS, 2665  EMPL 

1916  -46  FIRMS. 8111    EMPL, 

#)  R.I. 
wi  i^^^^f%r9l8-€>FlRMS.6382  EMPL 

'W/J\9\4  -  30  FIRMS  .  3425  EMPL. 

33  FIRMS,  9363    EMPL. 

N.    J. 
9  FIRMS,   ion  EMPL. 

10  FIRMS.   2488  EMPL. 

N  D. 1914  -  I  FIRM  .    200    EMPL. 

1918  -  I  FIRM,     210    EMPL. 

DEL. 

1914  -  I  FIRM  ,  221    EMPL. 

1910   -  1  FIRM  ,  526    EMPL. 

1914 
1918 

SUM    MARY  :- 
1914  -  310    FIRMS.   30,062   EMPL. 

1916   -  378    FIRMS,  77,154  EMPL. 

YEARLY    VALUE 

PRODUCTS  :- 

1914   »     50,000,000 

1918   »  500,000.000 

Jew  York,  New  York.  .  , 
torhester,  New  York. ... 
leneca  Falls,  New  York. . 
^Taeuse,  New  York   
fonkcrs,  New  York   

&4 

go 
E2 

443 587 
93 

113 

85 

dO 

Wr 

975 
1873 
239 
417 
80 

Total       28         33     3430     6880 

alliance,  Ohio   
latavia,  Ohio   
larberton,  Ohio          0 

'anton,  Ohio   
'incinnati,  Ohio       3 Cleveland,  Ohio, 

'oniieaut.  Ohio. ... Jefiiincp,  Ohio   
latnilton,  Ohio. .  .  . 
ronton,  Ohio   
(eriton,  (^hio   
ilaKsillon,  Ohio   
.lin.'iter,  Ohio   
.It  Gilead,  Ohio... 
^ew  Hremnn,  Ohio, 
Jew  Phila,,  Ohio... 
'alrrn,  (Jhio   

it.  Mary's,  Ohio   

14 

34 

30 
0 

100 
39  3214 

2117 
21 
0 

717 9 
40 
63 
0 

92 
20 
0 

125 
15 

38 
56 
15 

110 
9150 
6227 

46 
75 

2173 
25 100 

138 

65 150 

46 
15 120 

150 

gHj  gO  D.-!  CI.O .13  V  .too  S^  Soo 

o  fer  ̂ -T  W-  W- i>»     *j  .o*  .^  .^  o> 
**                 as  0-"  0-~  0~  d  — 
O         QQ  ?;  ;s  ^;  Ig 

Sidney,  Ohio    I  3  54  528 
Springfield,  Ohio    3  3  142  211 
Tiffin,  Ohio    I  I  162  202 
Toledo,  Ohio    5  5  883  1216 
Zcnia,Ohio    I  I  17  39 

Total    77  94  7855  20895 

Hraddock.Penn    1  I  36  120 
ChamherBburg,  Pcnn    1  1  147  399 
Columbia,  Penn    I  I  20  42 
KIwood  City,  Penn    1  I  25  50 
Erie,  Penn    5  5  397  877 
Franklin,  Pcnn    I  1  71  275 
Lancaster,  Penn    0  1  0  10 
Meadville,  Pcnn    2  2  29  47 
Philadelphia,  Penn    15  15  1569  2494 
Pitt.-burEh,  Penn    I  3  178  454 
Ridgwav,  Penn    I  1  64  189 
Royersford,  Pcnn    I  I  15  125 
Waynesboro,  Penn    2  2  661  1325 
Willianisport,  Penn    0  I  0  60 

Total    32  36  3212  6467 

n  9 

O           «  2 

Pawtucket,  Rhode  Island., .  2 
Providence,  Rhode  Island, ,  3 

Total    5 

Knoxville,  Tennessee    1 

SprinKfield,  \'ermont    3 
Rutland,  Vermont    I 
Windsor,  Vermont    I 

Tot.ll    5 

Covington,  Virginia    1 

Albany,  Wisconsin    I 
Beloit,  Wisconsin    2 
Itau  Claire,  Wisconsin. ....  I 
Fond  du  Lae,  Wisconsin... .  I 
.Tanesville,  Wisconsin    2 
Madison,  Wisconsin    2 
Milwaukee,  Wisconsin    3 
Oshkosh,  Wisconsin    I 
Racine,  Wisconsin    3 

Total    16 

a"' 

w- 

dO 

2   710   735 
4  1988  5647 

6  2698  6382 

3  553  1188 
1  0  200 
2  340  888 

6  893  2276 

20   155 

3 
91 
25 
90 
44 

6 
66 

3 
135 
25 

340 

55 
388  1430 
237  1230 

19 

146 

18   950  3383 
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June  19,  1919 Let's  Go — Buy  Equipment  Now 1212a 

Condensed-Clipping  Index  of  Equipment 
Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 

Grlndinjp  Aluchine,  CaMtin^ 
Grand  Haplds  Grinding  Machine  Co.,  Grand  Rapids,  Mich. 

"American   Machinist,"   May   29,  1919 

For  use  in  the  foundry  or  ma- 
chine shop  f *"  r  the  grinding  of 

gates,  sprues,  tins,  rough  places, 
etc.  or  for  the  grinding  of  the 
surface  of  castings  preparatory  to 
filling  and  painting.  The  hase 
casting  has  three  feet  in  order 
that  it  may  be  mounted  on  rouph 
flooring,  and  carries  the  main 
spindle  in  ring  oiled  bearings. 
The  spindle  is  of  the  hollow  type 
in  the  form  of  a  heavy  steel 
sleeve.  The  key  extends  through 
from  the  pulley  into  a  long  fea- 

thered keyway  on  the  internal 
shaft  which  slides  longitudinally 
inside  of  this  hoUnw  spindle.  To 
the  outer  end  of  tnis  spindle  shaft  Is  fitted  a  universal  joiiTl  and 
to  this  joint  in  turn  is  fastened  the  long,  rigid  shaft  which  carries 
the  grinding  wheel.  The  machine  regularly  carries  a  12-in.  grind- 

ing wheel  with  IJ-in.  face,  but  smaller  wheels  can  be  quickly  fitted. 

Lathe,  Foot  Power,  "Sterllns" 
Shepard  Lathe  Co.,  Canal  and  Jackson  Sts.,  Cincinnati,  Ohio 

"American   Machinist,"   May   29.   1919 
Can  also  be  furnished  with 

countershaft  for  power  drive  if 
desired.  The  headstock  is  pro- 

vided with  a  hollow  spindle  of 
high-carbon  steel,  running  in 
white-bronze  bearings,  the  front 
bearing  being  tapered  to  allow 
adjustment  for  wear.  The  back 
gearing  is  of  the  planetary  type 
and  is  located  on  the  Inside  of  the 
cone  pulley.  This  construction 
allows  the  spindle  to  be  thrown 
in  direct  or  back  gear  without 
stopping  the  spindle,  the  move- ment being  accomplished  by 
means  of  the  clutch  handle  lo- 

cated near  the  front  spindle  bear- 
ing. Actual  swing  over  bed,  11", In. ;   hole   through   spindle,    ij    in.  ; 

spindle  nose,   IJ  in.   in  diameter  threaded,   19  pitch;  front  spindK 
bearing,    IJ  x   2J    In.:    rear  spindle  bearing.   H   x   2}    In.;   ratio  oi 
back  gears,   4  to  1 ;  distance  between  centers.  24  and  36  In.  wit 
4-  and  .')-ft.  beds  respectively;  net  weight.   500^  Ib^   

Knee.  Toolmakers* 
Tatt-Pierce  Manufacturing  Co.,  Woonsocket,  R.  I, 

"American   Machinist,"   May   29,    1919 
In    the    new    device    a    second 

measuring     plug     has     been     sub-        i::^   ■   
stituted  for  the  hole  in  the  table, 
the  distance  between  the  two 
measuring  plugs  being  5  in.  The 
outer  measuring  plug,  instead  of 
being  inserted  in  the  edge  of  the 
table,  is  mounted  in  an  adjust- 

able plate  held  in  position  by  two 
dowel  pins.  This  construction  is 
used  so  that  in  case  it  is  ever 
necessary  to  repair  the  knee  the 
plate  can  be  readjusted  and  re- 
doweled  without  undue  trouble. 
The  base  of  the  knee  is  finished 
on  two  right-angle  faces  which 
permit  it  to  be  set  at  any  angle 
from  zero  to  90  dcg.  and  yet  make 
the  measurement  oti  an  angle  of 
4  5  deg.  or  less,  which  gives  the  greatest  degree  of  accuracy  In 
observation.  Another  feature  of  the  knee  is  the  location  of  one 
of  the  measuring  plugs  in  the  center  of  rotation.  Is  also  made 
with  a  vernier  reading  angles  of  5  min.  in  place  of  the  buttons. 

Vise,  Drillins 

Acme  Too'  Co.,  143  West  Water  St.,  Milwaukee.  Wis. 
"American   Machinist,"   May   29,   1919 

This  device  is  of  open-work  construction 
so  that  holes  may  be  drilled  completely 
through  a  piece  of  work,  and  two  V-grooves 
are  placed  in  one  of  the  jaws  so  that  cylin- drical work  can  be  conveniently  held.  The 
tool  is  made  of  semi-steel  and  the  sides  and 
edges  are  made  at  right  angles  so  that  after 
a  piece  of  work  is  once  clamped  holes  can  be 
conveniently  drilled  at  right  angles  without 
moving  the  work  in  the  vise.  The  screw  is 
1  in.  in  diameter  with  an  Acme  thread.  The 
vise  is  5i  in.  wide,  33  in.  high  and  lOJ  in. 
long,  having  a  maximum  opening  between 
the  jaws  of  4i  in.  The  sliding  jaw  moves 
on  two  cylindrical  ways  that  are  securely 
fastened  at  the  ends  to  the  stationary  jaw 
and  the  block  carrying  the  screw,  these  ways 
being  of  suitable  size  to  give  rigidity. 

Indicator,  "True" 
Osberg  &  Johanson.  206  Boston  St.,  Dorchester.  Mass. 

"American   Machinist,"  May  29,    1919 

This  device  requires  no 
elaborate  setting  up  on  ac- 

count of  its  simple  construc- 
tion, and  has  no  delicate 

springs,  levers  or  other  small 
parts  to  get  out  of  order. 
The  outfit  consists  of  a  set  of 
two  centers  and  a  scale  that 
can  be  used  for  indicating 
motions  of  the  pointer ;  this 
scale  being  held  in  an  ordi- 

nary surface  gage  when  in 
use.     The  device  can  be  used 
for  truing  up  center  marks  in  work  to  be  bored  out. 
lathe  centers,  aligning  the  headstocks  and  tailstocks 
and  other  similar  center  jobs. 

for of 
testing lathes. 

Anffle  Fixture.   Unlvernal 
Nelson  Tool  and  Machine  Co.,  253  Norfolk  St.,  Newark.  N.  J. 

"American   Machinist,"   May  29,    1919 
This  universal  angle  fixture  Is  made  In 

three  sizes.  The  smallest  size.  3  x  38 
in,,  is  made  with  a  plain  base  only,  while 
the  two  larger  sizes,  6x9  and  9  x  12  in. 
are  made  with  either  plain  or  swivel 
bases  as  desired.  The  swivel-base  fixture 
illustrated  can  be  adjusted  to  any  angle 
horizontally  and  can  be  adjusted  to  90 
deg.  in  a  vertical  direction  without  the 
necessity  of  resetting  the  work  being 
held.  Adjustments  In  the  vertical  plane 
are  made  by  a  gear  and  pinion  wrench 
that  has  a  sufficiently  large  ratio  to  permit 
fine  adjustment.  After  being  adjusted 
to  the  desired  position  the  table  can  be 
securely  clamped.  The  swivel  head  is 
locked  to  the  base  by  two  bolts  that 
prevent  any  possibility  of  lifting.  Another 
feature  Is  the  construction  of  the  top 
plate,  which  has  three  T-slots  in  the  top 
and  one  on  the  edge,  this  being  said  to  be  advantageous  where 
work  of  L-.shape.  such  as  the  work  shown  clomped  in  posltioin. 
is  being  handled. 

Drill.  Electric 
Black  &  Decker  Manufacturing  Co.,   105-115  South  Calvert  St.. 

Baltimore,   Md. 
"American   Machinist,"   June    5,    1919 

The  machine  is  shown  In  I'.ie illustration,  and  has  a  capacity 
up  to  ft  in.  in  steel,  and  Is  pro- 

vided with  a  No.  1  Morse  tapei 
socket.  It  is  stated  the  machine 
will  drill  a  ft -in,  hole  through 
machine  steel  at  the  rate  of  IJ 
in,  per  minute  without  overload- 

ing the  motor.  The  machine 
weighs  21  lb,,  has  a  no-load 
speed  of  600  r,p,m,  and  is  sup- 

plied with  interchangeable  spade 
handle  and  breastplate,  as  well 
as  electric  connecting  cable. 

Die  Head.  Automatic 
Landis  Machine  Co,,  Waynesboro,  Penn, 

"American   Machinist,"  June   5,   1919 

This  automatic  die  head  is 
made  of  steel  to  insure  a  long 
life  of  hard  service.  The  head  Ik 
opened  automatically  by  retard- 

ing the  forward  motion  of  th< 
carriage,  and  is  closed  by  hand. 
It  is  locked  by  the  operating  . 
handle  which  contains  a  latch 
having  a  tongue  milled  on  tin 
lower  end.  To  adjust  the  heail 
for  either  roughing  or  flnishinu 
cuts  merely  requires  a  Iialf  turn 
of  the  latch  to  suitable  gradua- 

tions. The  head  is  graduated  for 
all   sizes   of    bolts   and    pipe,    both 
right-  and  left-hand  within  its  range.  It  is  adjusted  to  size  by 
means  of  a  screw  which  engages  the  head  body.  This  head  is 
applicable  to  practically  all  makes  of  screw  machines  and  turret 
lathes  which  have  sufficient  space  to  swing  heads  of  these 
diameters. 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG    IRON— Quotations  compiled  by  The  Matthew  Addy  Co..  as  per  Depa
rt- 

ment of  Commerce  Committee  Schedule. 

CINCINNATI  „,  80 
No.  2  Southern    77  55 
Northern  Basic    ik  ii 

Southern  Ohio  No.  2    ■"'■  " 

NEW  YORK— TIDEWATER  DELIVERY 
Penna.  2X    ^     T? 

Virginia  No.  2         'i  Xi 
Southern  No.  2    ''  ■  '^ 

BIRMINGHAM  „  ,. 

No.  2  Foundry    ■"  " 

PHIIADELPHIA       .    ,,     ,  ,n  ft5 
Eastern  Pennsylvania  No.  2    in  ic 

Virginia  No.  2    'g  »* 
Basic    in  90 

Grey  Forge    HI" 
Bessemer    3i  oj 

CHICAGO                   ,  „  ,, 
No.  2  Foundry  local    i,   ii 
No.  2  Foundry,  Southern    Jl./J 

PITTSBURGH,  INCLUDING  FREIGHTCHARGE  FROM  VALLEY 

No.  2  Foundry         ^8.   5 
Basic    II  \\ 
Bessemer    i7.  jj 

g'j'££L  SHAPES — The  following  base  prices  per  1 00  lb,  are  for  structunl 

shapes  3  in.  by  }  in.  and  larger,  and  plates  i  in.  and  heavier,  from  jobbers'  ware- houses at  the  cities  named: 

^—  New  York   ■        —  Cleveland  —        —  Chicago  — 
One  One  One  One 

Current  Month       Year      Current 

Structural  shapes. . .  .$3.47 
Soft  steel  bars      3.37 
Soft  steel  bar  shapes.  3.37 
Soft  steel  bands      4 .  07 
Plates,  J  to  I  in.  thick  3 .  67 

•For  A-in.  plates  the  extra  is  30c.  per  1 00  15. 
Note — For  less  than  carload  lots  add  4Jc.  per  100  lb. 

Ago 
Ago 

$4.07 $4.20 
$3.37 

3.97 4.10 3.27 
3.97 4.10 

3.27 

4.57 
4.27 4.45 3.57 

Year 
Ago 

$4.20 4.20 
4.20 

4.20 

Current 

$3.47 
3.37 
3.37 

3:67 

Year 
Ago 

$4.20 4.10 
4.10 
4^45 

BAR    IRON — Pricesper  1 00  lb.  at  the  places  named  are  as  follows: Current  One  Year  Ago 

Pittsburgh,  mill,  Eastern  shipment        $2.  35  $3.  50 
Warehouse,  New  York          3. 37  4. 70 
Warehouse,  Cleveland            3. 22  4.10 
Warehouse,  Chicago          3. 37  4.10 

STEEL  SHEETS — The   following   are   the  prices  in  cents  per  pound  from 

Jobbers'  warehouse  at  the  cities  named .   New  York- 

ja
" 

5  =  1 

*No.  28  black       4.35 
•No.  26black       4.25 
•Nos.  22  and  24  black...    .4  20 
Nos.  18  and  20  black..      4   15 
No.  16  blue  annealed...      3.75 
No.  14  blue  annealed . .      3.65 
No.  1 0  blue  annealed . .     3.55 

•No.  28  galvanized       5.70 
•No.  26  galvanized        5.  40 
No.  24  galvanized. ....     5. 25 

*  For  painted  corrugated  sheets  add  30c.  per 
1 9  to  24  gage ;  for  galvanized  corrugated  sheets 

Cleveland  Chicago 
=  £ 

a3  w s  V  u: 

3  S 

o£ o^< 
0>"i 

UlS 

5,37 5.62 6.45 5,27 
5  27 5  52 

6  35 
5   17 

5  22 5,47 6.30 5   12 
5   17 5  42 6.25 

5  07 

4  77 4,77 5  65 4  67 
4,67 4,67 

5,55 
4  57 

4,57 4  57 5,45 4  47 6,50 7,42 7  70 6  62 

6,20 7,12 7,40 6   32 

6,05 6,97 7,25 6,17 

aj  0]  o 

1001b.  for  25 

add  15c.;  all 

6.385 6.285 
6,235 

6,185 5,585 
5,485 
5.385 
7.635 
7.335 
7.185 

^     aj  cj  0 

C      CUM 

£  0>'< 37  6.45 
27  6.35 
22  6.30 

17  6  25 
77  5  65 
67  5.55 
57  5.45 
72  7.70 
42  7.40 
27  7.25 

to  28  gage:   25c.  for 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
requiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  Che 
following  discounts  hold; 

Current  One  Year  Ago 

NewYork   .'.  .     List  List  plus  10% 
Cleveland        5%  off  List  plus  1 0% 
Chicago        2%  off  List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named; 
Extra  Standard 

Newjfork        45%  40% 
Cleveland        35%  35% 
Chicago        35%  35% 

SWEDISH  (NORWAY)  IRON— The  average  price  per  100  lb,  in  ton 
lots  is: 

Current  One  Year  Ago 

NewYork       $25.50-30  $15.00 
Cleveland         20  00  1500 
Chicago.          16.50  15.00 

In  coilg  an  advance  of  50c.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  15c.  per  lb. 

WELDING   MATERIAL    (SWEDISH)— Pfif-^s  "re  a.  follows  in  cents 
per  pound  f.o.b.  New  York,  in  1 00  lb.  lots  and  over : 

Welding  Wire 

i.  H,  A,  i.  A.  A   „ 
No.  8,  A  and  No.  10 

No.  Vi. '.'.!;!!  '.'.'.'.'.'.  \  25. 50  to  33.00 
A,  No.  l4andA No.  18   
No.  20   

Domestic  20c.  for  A<  15c.  for  J  to  A- 

Cast-iron  Welding  Rods 

A  hv  12  in.  long  14  00 
i  by  19  in. long  12  00 
I  bv  19  in,  long    10  00 
I  by  21  in-  long    10  00 

.Special  Welding  Wire,  C'oatfd 
i    33  00 
A   .,..»    30  00 

A    8  00 

MISCELLANEOUS  STEEL— The  following  quotations  in  cents  pel 
pound  are  from  warehouse  at  the  places  named: New  York  Cleveland  Chicago 

Current  Current  Current 

Openhearth  spring  steel  (heavy)                           7,00  8,00  8  00 
Spring  steel  (light)            10,00  11,25  11,75 
Coppered  bessemer  rods        8, 00  6. 00  7.07 
Hoop  steel        4,07  4.75  4.07 
Cold-rolled  strip  steel       7.50  8.25  8  10 
Floor  plates        5.67  6  00  5  92 

Note — For  less  than  carload  lots  add  4 Jc.  per  1 00  lb. 

pjp£ — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh:  basing 

card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.  M,  Byer's  Co,  for  iron,  both 
dated  Mar.  21,  1919. 

BUTT  WELD 

Iron 
Galvanized  Inches  Black       Galvanised 

24%,  3  to  IS     39J%  23 J% 

40% 
44% 

Inches 

1.  i  and  S . 
i   J  to  3   

Steel 
Black 

50}% 
54i% 

57}'" 

% 

2      50J% 

2J  to6      53}% 

LAP  WELD 

35%  2   ,.    32}% 
41%  2}  to  6      34}% 

},land  1      46}% 

}      514% }to  1}      55|% 

BUTT  WELD,  EXTRA   STRONG   PLAIN  ENDS 

29%  J  to  1}  39}% 

39% 
43% 

LAP  WELD,  EXTRA  .STRONG  PLAIN  ENDS 

2      48}%  37%  2   334% 

2}to4      51}%  40^t  2Jto4  35|% 
4}  to  6      50}%  39%  4}  to  6      34}% 

Stock  discounts  in  cities  named  are  as  follows: 

m 

24}% 

20}% 
23}?? 
22}% 

-New  York- 

Gal- 

Black    vanized    Black 

'-Cleveland  — 

Gal- 

5  to  3  in.  steel  butt  welded 
3}  to  6  in.  steel  lap  welded. . 

vanized 

31  % 

27}% 

47"^         31%       46}<- 

42%        27%       42}<- Malleable  fittings     Class  B  and  C,  from  New  York  stock  sell  at  list  -i-l2!%. 
Cast  iron,  standard  sizes,  10%  off. 

—  Chicago  — ■ 

Gal- 

Black     vanized 

57}%        44% 

53}%       41% 

METALS 

MISCELLANEOUS   METALS— Present  and  past  New  York  quotations 
in  cents  per  pound,  in  carload  lots: Cur-  One  One   Year 

rent  Month  Ago  Ago 

Copper,  electrolytic        1675  15  37}  23  50 
Tin  in  5-ton  lots        72  50  72  50  9100 
Lead         5.20  5  25  7  25 
Spelter          6.50  6     5  7  62} .ST,  LOUIS 

Lead          4,95  5  00  7   12} 
Spelter          6   15  6  20  7,31} 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  ten  or 
more: 

,   NewYork- — —     ̂ <'leveland—  ^Chicago-- 

u*;         tso  C-3J0         K-^  ccao  fc-r;        cao 
ct     c^<       cx     o  £     c><:     ot    cx 

Copper  sheets,  base,,      25  50  22  50         3150-33  24  50     35  00     26  00     3150 
Copper  wire  (carload 

lots)        23  00  23  00-28       32  00     24  00     34  00     22  00     3100 
Brasssheets        20  50  23  75-28       30  75     24  00     30  00     21.50     30  OO 
Brasspipe        30  75  34  00-37       36  50     3100     4100     3100     40  00 
Solder  (half  and  halfl 

(caselots)        38.00  46.50-41        62  00     43.00     41    25     39  00     '5  00 
Copper  sheets  quoted  above  hot  rolled  16  oz..  cold  rolled  14  oz.  and  heavier, 

add  Ic:    polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and  undfr:    over 
20  in,,  2c, 

BRASS  RODS — The  following  quotations  are  for  large  lots,  milL  100  lb.  and 
over,  warehouse:  net  extras: 

Current  One  Year  Ago 

Mill          $18  OOJ  $25.25 
NewYork                                        19  50  26  25 
Cleveland                     23.00  30.00 
Chicago          24  00  28.00 
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The  Hispano-Suiza  Airplane  Engine — I 
TO  COVER 

 the  entire 
manufacture  of  the  His- 

pano-Suiza motor  would 
be  a  gigantic  task  and  would 

probably  not  be  worth  pub- 
lishing in  the  columns  of  the 

American  Machinist.  How- 
ever, many  puzzling  problems 

have  been  solved  at  the 

Wright-Martin  plant  and  as  a 
large  percentage  of  these  are 
applicable  to.  other  lines  of  ̂ ^^^^^^^^^^^^^^i^^^

^^^ 

manufacture  a  description  of 
them  should  be  of  value.  It  is  therefore  the  intention  in 
this  series  of  articles  to  select  for  special  mention  only 
those  high  spots  in  manufacture  which  are  considered  of 
specific  interest  to  the  readers  of  this  paper.  However, 
before  going  into  the  manufacturing  methods,  a  brief 
description  of  the  plant  and  its  facilities  may  be  in 
order.  The  Wright-Martin  Aircraft  Corporation,  New 
Brunswick  plant,  is  located  at  the  west  end  of  the  town 
on  Jersey  Avenue.  It  is  divided  into  two  sections,  the 
northerly  and  southerly,  and  has  a  total  area  of  ap- 

proximately 18  acres.  The  number  of  employees  is 
about  8123. 

There  are  two  railroad  sidings  on  the  property.  The 
plant  is  easily  accessible  by  motor  vehicles  and  trucks 
in  all  seasons  of  the  year,  and  two  electric-railroad  lines 
have  terminals  nearby.  There  are  in  all  37  buildings  on 
the  property,  as  shown  in  Fig.  1. 

Weight  is  of  prime  importance  in  an  airplane  motor; 
further,  within  a  very  slight  tolerance  one  motor  must 
weigh  the  same  as  another  motor  of  the  same  make 
and  size.  To  attain  this  object  all  the  components  that 
go  to  the  making  of  the  motor  must  be  incessantly 
watched  during  the  process  of  manufacture. 

With  parts  made  from  bar  stock  a  slight  variation 
in  the  density  of  the  material  or  a  slight  variation 
in  dimensions  will  cause  wide  variation  in  the  weights 

By  H.  0.  C.  ISENBERG 
Works  manager  Wright-Martin  Aircraft  Corporation, 

New   Brunswick    (N.   J.)   plant. 

One  often  hears  the  expressions  "Built  like  a 
watch,"  "As  accurate  as  a  watch,"  implying"  that 
the  article  referred  to  is  extremely  accurate. 
As  a  matter  of  fact,  if  a  watch  were  built  to  a 
degree  of  accuracy  proportionate  to  the  accuracy 
of  the  Hispano-Suiza  airplane  motor,  it  would  be 
so  very  accurate  that  it  would  not  function  at  all. 

of  finished  parts.  The  latter 
is  of  course  eliminated  by  the 
inspection  system  while  the 
former  is  not  so  easily  de- 

tected. In  castings  uniform 
weight  of  the  work  requires 
careful  watching;  but  per- 

haps, instead  of  indulging  in 
platitudes,  it  will  be  better  to 
give  an  outline  of  how  work 
on  a  new  airplane  engine  is 

■  started.  After  the  tentative 
design  is  passed  by  the  engi- 

neers in  charge  of  the  design,  tracings  and  blueprints 
are  made  and  copies  of  these  are  sent  to  the  wood-pat- 

tern shop.  In  work  such  as  this,  the  writer  finds  it  obliga- 
tory to  make  a  very  accurate  layout.  Usually,  in  the 

pattern  shop  the  layout  is  made  on  a  board;  in  this 
shop  sheet  aluminum  is  used.  This  is  coated  with 
patternmakers'  ordinary  black  shellac.  After  it  is  dry 
the  layout  is  made  full  size  with  single  shrinkage  allow- 

ance, for  it  must  be  remembered  that  this  first  set 
of  patterns  is  an  experimental  set  to  provide  the 
castings  for  the  experimental  motor  which  will  deter- 

mine the  wisdom  of  the  engineer  who  designed  the 
engine. 

In  the  Wright-Martin  plant  layouts  are  made  by  men 
who  are  not  only  first-class  draftsmen  but  efficient 
patternmakers  as  well.  With  the  necessary  tools  and 
a  sharp  scriber  the  lines  are  scratched  through  the 
black-shellac  surface  so  that  they  stand  out  clear  white 
on  the  black  background.  When  the  layouts  for  the 
various  parts  are  finished  they  are  carefully  inspected 
and  checked  to  see  that  no  errors  have  been  made. 
The  layouts  then  go  to  the  patternmakers  assigned  to 
do  the  work.  In  this  plant  the  wood  patternmakers  are 
obliged  to  work  to  a  tolerance  of  0.015  in.  Usually  for 
all  wooden  patterns  and  coreboxes  high-grade  mahogany 
is  used. 
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Mention  may  be  made  here  that  Detroit  and  Cleveland 
seem  to  have  a  mortgage  on  a  large  proportion  of  the 
men  who  are  capable  of  turning  out  the  grade  of  pattern 
work  demanded  in  the  production  of  airplane-motor 
castings.  The  reason  for  this  is  obvious,  except  for  the 
refinements  necessary  in  airplane  work,  as  the  cylinders, 
crank  case  and  other  castings  used  in  high-grade  auto- 

mobiles are  very  similar.  Therefore,  many  pattern- 
makers were  imported  from  these  cities. 

The  Hispano-Suiza  engine  passed  through  the  experi- 
mental stage  a  good  many  months  ago.  However,  an 

experimental  set  of  patterns  is,  at  this  writing,  going 
through  the  pattern  shop,  and  while  it  is  not  for  an 
airplane  engine  it  will  serve  to  illustrate,  as  it  is  just 
as  accurately  and  nicely  made  as  it  would  have  been 
had  it  been  for  that  purpose. 

In  Fig.  2  is  shown  the  cylinder-block  pattern  made 

of  high-grade  mahogany.  To 
the  right  the  outside  of  the 
pattern  is  shown,  while  to 
the  left  is  the  parting  face 
of  the  pattern.  Four  dowel 
pins  are  used  with  a  single 
rapping  and  drawing  plate 
in  the  center.  In  Fig.  3  the 
corebox  for  the  barrel  cores 
is  shovra.  This  also  is  made 
of  mahogany  and,  except  for 
its  accuracy,  is  about  the 
same  as  any  other  corebox 
for  a  barrel  core. 

In  Fig.  4  is  shown  the 
corebox  for  the  water-jacket 
core.  This  is  somewhat 
more  complicated.  The  core 
is  supported  in  the  mold  by 
the  print  projections  A,  Fig. 
4,  resting  in  the  depressions 
in  the  mold  left  by  the  prints 

A,  Fig.  2.  The  projections 
B  also  enter  the  depressions 
left  by  the  prints  B,  Fig.  4. 
There  are  six  loose  pieces  in 
this  corebox;  two  of  them 
are  shown  at  C  and  D.  They 
fit  at  E  when  the  coremaker 
is  ready  to  make  up  a  core. 

Similar  pieces  for  the  other  side  of  the  corebox  are 
shown  in  place  at  F  and  G.  The  part  H  fits  in  the 
dovetails  /  and  the  part  3  forms  the  walls  of  the  cyl- 

inders. The  work  on  the  patterns  and  coreboxes  re- 
ferred to  amounts  to  about  200  hours. 

In  Figs.  5  and  6  are  shown  some  smaller  and  simpler 
patterns  and  coreboxes.  There  is  nothing  remarkable 
about  these  except  the  extreme  accuracy  previously 
referred  to.  The  machines  and  tools  in  this  pattern 

shop  are  similar  to  those  of  any  other  well-equipped 
shop  for  work  of  a  like  nature. 

In  Fig.  7  are  shown  three  wood-turning  tools  used  in 
the  shop.  At  A  is  the  ordinary  rough-turning  tool, 
at  B  a  finish-turning  tool  that  is  not  so  well  known, 
and  at  C  a  parting  tool  that  is  still  less  well  known. 
The  two  projecting  points  at  each  side  shave  the  sides 
of  the  parting  cut  and  leave  a  nice  smooth  surface. 

FIG.  2.     KXPERIMENTAL,  CYLINDER-BLOCK   PATTERN 
FIG.    3.      COREBOX    FOR   BARREL   CORES 
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PIGS.   4  TO   7.      COREBOXES,    PATTERN   AND   WOOD-TURNIX(J    TOOLS 
Fig.  4 — ^Water-jacket  corebox.     Fig.  5 — Pattern  for  centrifugal  pump.     p'ig.  6 — Small  corcboxes.     Fig.  7 — Turning  tools  for  wood 

After  the  experimental  patterns  are  finished  they  are 

first  rigidly  inspected  'n  the  pattern  shop  for  size  and 
finish  after  which  they  go  to  the  general-works  inspector 
and  by  him  are  thoroughly  inspected  before  being 
passed.  Having  passed  this  inspection  they  go  to  the 
foundry  where  a  trial  set  of  castings  are  made.  These 
are  again  sent  to  the  shop  inspector  who  so  far  as 

possible  checks  all  the  dimensions  to  see  that  they  agree 
with  the  design.  The  castings  are  then  sawed  in 
sections  to  see  that  the  desired  metal  thicknesses  have 
been  obtained. 

The  castings  being  satisfactory  or  the  patterns  having 
been  altered  to  make  them  so,  sets  of  castings  are  made 
and  sent  through  the  shop;  the  engine  built  and  given 

FIG.    8.      ROUGH-SURFACING    ALUMINUM    PL.\TES FIG.  9.     FINISHI.NG  PLATES  ON  SHAPING  M.^CHINE 
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FIG.    10.      DRIER   FOR   HEAD   CORE 

a  thorough  tryout.  When  the  performance  of  the  experi- 
mental engine  has  been  pronounced  satisfactory,  work 

is  begun  on  a  set  of  master  patterns.  These  also  are 
mada  of  wood,  but  with  double  shrinkage,  as  the  working 
patterns  are  made  from  them. 

The  Metal  Pattern  Shop 

The  metal  pattern-shop  equipment  for  work  of  this 
character  more  nearly  approximates  the  equipment  for 
a  toolroom  than  it  does  that  of  the  ordinary  metal 
pattern  shop.  We  have  all  the  toolroom  equipment, 
lathes,  planing  machines,  plain  universal  and  vertical 
milling  machines,  with  all  the  attachments  which  go 
with  them,  shaping  machines,  sensitive  and  radial  drill- 

ing machines  and  a  fairly  large  hardening  furnace.  The 
tolerance  on  the  work  from  the  metal  pattern  makers  is 
0.005  in.  The  bulk  of  the  metal  patterns  are  made  from 
aluminum  alloy  as  are  also  the  plates  to  which  plate 
patterns  are  attached. 

In  Fig.  8  is  shown  a  roughing  operation  on  aluminum 
plates,  being  done  on  a  Cincinnati  universal  milling 
machine  with  the  vertical  attachment.  The  sweep  tool 
is  driven  by  a  Marvin  and  Casler  boring  head.  In  Fig. 
9  these  same  plates  are  shown  being  finished  on  a 
shaping  machine.  There  is  nothing  out  of  the  ordinary 
about  the  job  except  that  it  shows  the  metal  shaping 
machine  used  in  patternmaking.  Fig.  ]  0  shows  the  drier 
for  a  head  core  being  machined  on  the  milling  machine. 
Each  corebox  is  provided  with  a  number  of  drier  plates. 
They  must  be  machined  so  as  to  retain  the  shape  of  the 
cores.    When  preparing  metal  patterns  for  machining 

FIG.    11.      SMALL   METAL  COREBOXES   AND    DRIERS 

they  are  varnished  with  ordinary  black  shellac  and  after 
drying  the  work  is  carefully  laid  out.  This  black  sur- 

face with  the  scribed  lines  on  it  can  be  readily  seen  at 
A  in  Fig.  10.  In  the  pattern  shop  a  number  of  special 
angle  plates  are  employed  for  producing  the  patterns. 
A  pair  of  these  special  angles  B  are  shown  supporting 
each  end  of  the  drier.  In  this  case  the  angle  is  15 
deg.  and  their  use  is  of  great  assistance  in  assuring 
the  interchangeability  of  the  work,  for  it  must  be  borne 
in  mind  that  the  drier  plates  may  be  used  with  any  one 
of  say  half  a  dozen  similar  coreboxes  in  use  at  the 
same  time  in  the  coreroom. 

The  use  of  the  driers  will  be  shown  later  in  connection 
with  the  description  of  the  coreroom. 

The  Smaller  Core  Driers 

In  Fig.  11  are  shown  a  number  of  smaller  core  driers. 
At  A  in  this  figure  is  one-half  of  a  corebox  for  the 
intake  port;  at  B  is  the  other  half  of  the  corebox. 
At  C  is  one  of  the  driers  for  this  core.  As  an  operator 
can  make  a  large  number  of  these  cores  with  one  box 
a  large  number  of  driers  must  be  provided  with  each 
corebox.  D,  E,  F  and  G  are  also  driers;  the  one  at  E 
is  for  a  centrifugal  pump  for  the  cooling  water  for  the 
engine.  The  reader  can  readily  see  that  a  core  such 
as  this  must  be  very  carefully  handled  while  it  is  still 
moist  and  soft. 

In  Fig.  12  is  shown  a  job  set  up  on  the  faceplate 
of  an  engine  lathe.  The  two  halves  of  the  corebox 
have  been  planed  and  fitted  and  the  face  next  to  the 
faceplate  has  also  been  surfaced  so  that  it  can  be  used 

FIG.  12.     COREBOX  SET  IP  O.V  FACEPLATK FIG.    13.      BOX    Fl,iK    HK.\1>    CORK 
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FIG.   14. PATTERN  AND  COREBOXES  FOR  INTAKE 
MANIFOLD 

to  locate  for  boring  the  hole  at  A.  The  job  is  clamped 
to  the  faceplate  just  as  it  might  be  clamped  were  it  a 

toolmaker's  job  instead  of  one  for  the  patternmaker. 
In  Fig.  13  is  shown  a  box  for  a  head  core.  One  half 

of  the  box  is  shown  with  the  loose  pieces  in  place  and 

the  other  half  with  them  removed.  Aa  previously- 
stated  all  the  metal  patterns  and  coreboxes  are  made  of 
aluminum  alloy.  Aluminum  is  a  very  soft  metal  and 
core  sand  very  abrasive  in  its  action.  For  this  reason 
all  the  faces  of  the  patterns  and  coreboxes  that  are 
exposed  to  sand  erosion  are  faced  either  with  hard 
brass  or  as  in  this  instance  with  steel.  This  is  ordinary 
steel  plate  about  J  in.  thick.  In  the  majority  of  cases 
it  is  attached  to  the  face  of  the  pattern  with  counter- 

sunk screws  and  when  securely  located  in  place,  the 
surfaces  and  slots  of  the  screwheads  are  made  flush 
with  the  surrounding  steel  or  brass  plate  by  filling  in 
with  solder.  But  even  with  this  protective  sheet  of 
steel  the  abrasive  action  of  the  sand  soon  shows  itself, 
especially  so  in  the  case  of  coreboxes.  This  is  due  to 
the  fact  that  a  large  percentage  of  sharp  silica  sand 
is  used  in  the  core  mixture. 

Description  of  the  Pattern  and  Coreboxes 
For  Intake  Manifold 

In  Fig.  14  is  shown  the  pattern  and  coreboxes  for 
an  intake  manifold.  Note  how  the  corebox  is  hinged 
together  and  provided  with  swing  bolts  and  thumb  nuts 
to  facilitate  the  work  of  the  coremaker.  On  completion 

of  a  corebox  the  pattern-shop  inspector  takes  a  plaster 
cast  of  the  core.  This  plaster  cast  is  shown  in  Fig.  14 
at  A.    In  this  case  the  core  consists  of  two  parts,  the 
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FIG.    15. 

PLA.STER   CASTS   OF   THE   WATER- 
JACKET  CORES 

FIG.    16.      PARTS   OF  FIG.    15    ASSEMBLED 

irregular  hexagon  B  and  the  curved  cylinder  A,  the 
hexagonal  part  fitting  the  print  C  at  the  center  of  the 
length  of  the  manifold. 

In  Figs.  15  and  16  are  shown  plaster  casts  of  the 
water-jacket  cores  for  the  cylinder  block.  In  Fig.  15 
are  shown  the  three  parts  A,  B,  C,  that  go  to  make 

up  the  complete  water-jacket  core  shown  in  Fig.  16. 
In  both  these  illustrations  similar  reference  letters  are 
used  to  indicate  similar  parts. 

The  Time-Study  Man  or  Rate-Setter 
By  D.  C.  Cook 

Gaylord  G.  Thompson,  in  his  article  on  page  939  of 
the  Americwn  Machinist,  seems  to  be  worrying  over 

the  correct  designation  for  a  time-study  man  or  rate- 
setter. 

But  why  worry  over  official  designations  when  in 
the  last  analysis  they  are  details  of  organization? 
Titles  in  modern  business  remind  me  of  a  certain 
kitchen  utensil  which  is  known  as  a  frying  pan,  a 
skillet  or  a  spider,  according  to  the  section  of  the 
country  in  which  you  live. 

Payment  of  wages  is  based  on  certain  time  factors 
which  are  determined  by  making  observations  of  vari- 

ous sorts  with  a  view,  primarily,  toward  obtaining 
maximum  output  in  a  minimum  period  of  time.  The 
success  of  this  undertaking  depends  upon  the  personality 
of  the  individual  making  the  observations  and  his 
method  of  using  the  stop  watch.  A  stop  watch  is  a 
dangerous  tool  and  when  conspicuously  used,  together 
with  the  impossible  rates  which  are  based  on  the 
reading  of  the  split  second  hand  rather  than  on  sound 
judgment,  will  stir  up  more  labor  unrest  than  any 
other  cause.  The  article  also  states  that  the  time- 

study  man  has  "thus  far  escaped  the  literary  barrage 
laid  down  by  the  long-  and  short-range  pens  of  various 
authorities."  True,  but  has  this  individual  escaped  the 
scorn  and  hatred  of  shop  men  who  have  suffered  through 
his  inconsistencies? 

Instead  of  endeavoring  to  determine  their  correct 

designation,  I  would  suggest  that  more  time-study  men 
cultivate  those  personal  characteristics  that  gain  co- 

operation, rather  than  opposition,  of  shop  men.  The 
point  of  position,  title  and  salary,  as  well  as  the 
adequacy  of  piece  rates,  will  take  care  of  themselves. 
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Flatness  Tests  at  Bureau  of  Standards 
By  R.  L.  RANKIN 

It  is  not  so  long  ago  that  the  scientist  and  his 

methods  were  looked  upon  with  kindly  con- 
descension by  the  practical  men  of  the  shop. 

Fortunately,  this  attitude  has  been  changed  to  a 

large  extent  by  the  valuable  contributions  of  the 

laboratory  to  mechanical  operations,  among  the 

best  of  them  being  those  in  the  field  of  precise 

measurement.  A  quick  and  extremely  accurate 

method  of  determining  the  degree  of  flatness  of 

gage  surfaces  is  here  described. 

SINCE  the  organization  of  the  Gage 
 Section  of  the 

Bureau  of  Standards  in  1917  there  have  been  fre- 

quent calls  for  tests  of  flatness  of  various  steel 

surfaces,  notably  the  contacts  of  measuring  instru- 
ments. While  the  methods  used  by  the  Gage  Section 

for  such  tests  have  long  been  known  and  utilized 

many  manufacturers  who  have  visited  the  bureau  have 

expressed  their  surprise  at  the  rapidity  of  this  work 
which  is  accurate  to  one  millionth  of  an  inch. 

The  tests  are  made  by  means  of  the  well-known 

principle  of  the  interference  of  light.  When  light  is 

reflected  from  two  flat  surfaces  there  is  interference 

under  certain  conditions  between  the  two  sets  of  re- 
flected light  waves.  The  result  is  a  series  of  light  and 

dark  bands  known  as  interference  fringes.  Newton's 
rings  formed  by  light  reflected  from  the  upper  and 
lower  surfaces  of  thin  fllms  of  oil  are  interference 
fringes. 

Another  simple  method  of  obtaining  these  fringes 

is  by  means  of  two  glass  true  planes,  or  flats,  as  they 
are  sometimes  called.  These  true  planes  usually  consist 

of  a  round  piece  of  glass  ground  flat  on  one  surface. 
When  one  of  these  true  planes  is  placed  on  another 
the  fringes  referred  to  are  seen  by  looking  through 

the  upper  true  plane.  When  monochromatic  light — 
that  is,  light  of  one  color — is  used  these  fringes  consist 
simply  of  light  and  dark  bands.  Thus  with  a  sodium 
flame  bright  yellow  and  very  dark  bands  are  produced. 
The  fringes  may  be  seen  clearly  in  ordinary  daylight, 
however,  in  which  case  the  various  colors  composing 
white  light  are  separated  into  small  rainbows  in  which 
the  red  and  the  green  fringes  are  the  most  prominent. 
It  is  not  necessary  that  both  surfaces  be  of  glass  in 
order  to  obtain  these  results.  While  one  glass  flat 

is  ■  necessary  the  surface  to  be  tested  may  be  lapped 
steel.  In  any  case  there  are  two  ways  of  using  the 

true  plane — it  may  be  placed  flat  upon  the  surface  to 
be  tested  or  it  may  be  placed  in  contact  with  this 
surface  at  one  edge  only,  leaving  a  thin  wedge  of  air 
between  them.  The  latter  method  is  preferable  for 
testing  flat  surfaces  or  surfaces  that  are  nearly  flat. 

If  the  surface  being  tested  is  really  flat  and  the  true 
plane  is  placed  flat  on  this  surface  either  all  color  is 
eliminated  or  else  a  uniform  color  spreads  across  the 
whole  surface,  depending  on  how  close  the  two  surfaces 
are  pressed  together.  But  if  the  true  plane  is  held  in 
such  a  way  as  to  form  a  thin  wedge  of  air  between  the 
two  surfaces  the  interference  fringes  appear  as  straight 
lines.  Fig.  1  shows  such  interference  bands  with  flat 
surfaces.    In  one  part  of  this  figure  the  bands  are  widely 

separated  because  the  taper  of  the  wedge  is  reduced 
almost  to  the  point  at  which  a  single  color  will  appear 
across  the  whole  surface. 

When  the  true  plane  is  placed  flat  on  a  surface  which 
is  not  flat  curved  lines  are  seen  instead  of  a  sheet  of 
color  (unless  the  surface  is  perfectly  cylindrical).  Fig. 
2  shows  the  appearance  of  the  circular  fringes  produced 
when  the  surface  tested  is  spherical.  There  are  differ- 

ent methods  of  determining  whether  a  surface  of  this 
kind  is  convex  or  concave.  The  simplest  perhaps  is  to 

form  a  wedge  of  air  between  the  two  surfaces,  as  was 
done  with  the  flat  surfaces  illustrated  in  Fig.  1.  The 

fringes  then  become  arcs  of  a  circle  the  center  of  which 
moves  farther  and  farther  away  as  the  taper  of 

the  wedge  is  increased.  Fig.  3  shows  such  fringes.  If 
the  surface  is  convex  the  ends  of  these  fringes  curve 
toward  the  small  part  of  the  wedge;  if  the  surface  is 
concave  the  ends  of  the  fringes  bend  away  from  the 
small  part  of  the  wedge.    The  small  part  of  the  wedge 

FIG.    1.      IXTERI-EKENCE   FRINGES  ON   FL.\T   PLATE 

in  Fig.  3  is  in  the  foreground  and  the  ends  of  the  lines 
turn  in  this  direction.  There  the  surface  being  tested 
is  convex. 

When  a  true  plane  is  placed  flat  on  a  cylindrical  sur- 
face, straight  fringes  appear  that  cannot  be  eliminated, 

as  was  done  with  the  flat  surfaces.  When  the  wedge 

is  formed  the  lines  appear  straight  or  curved,  depend- 
ing on  the  location  of  the  closed  part  of  the  wedge. 

When  the  surface  tested  is  the  shape  of  a  piece  of  egg 
shell,  as  is  frequently  the  case  with  micrometer  anvils, 
the  fringes  form  ellipses  when  the  plane  is  placed  flat 
on  the  surface  and  are  curved  when  the  wedge  is  formed. 

The  convexity  or  concavity  of  any  surface  may  be 
determined  just  as  it  was  done  with  a  spherical  surface. 
In  order  to  make  sure  of  the  shape  of  a  surface  this 
test  with  the  wedge  should  always  be  made,  and  fur- 

thermore the  small  end  of  the  wedge  should  be  formed 
at  two  different  points  90  deg.  apart.  Consider,  for 
instance,  a  cylindrical  surface  and  a  flat  surface  with 
a  burr  on  one  edge.  In  both  cases,  with  the  true  plane 
flat  on  the  surface,  straight  lines  appear  that  cannot 
be  eliminated  by  pressing  down  on  the  true  plane.  Thus 
the  wedge  must  be  formed,  and  since  a  cylindrical  sur- 
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face  shows  straight  lines  for  one  position  of  the  wedge 
straight  lines  running  perpendicular  to  each  other  must 
be  formed  in  order  to  make  sure  that  a  surface  is  flat. 
This  is  shown  in  Fig.  1. 

The  shape  of  any  kind  of  an  irregular  surface  can  be 
determined  readily  by  means  of  the  three  settings  al- 

ready described;  this  is,  with  the  true  plane  flat  on 
the  surface  to  be  tested  and  in  contact  at  each  of  two 
points  that  are  90  deg.  apart.  In  every  case,  except 
when  there  is  a  burr  on  the  surface  tested,  the  true 
plane  flat  on  this  surface  shows  fringes  that  are  contour 
lines  of  the  surface,  corresponding  exactly  to  the  con- 

tour lines  that  show  the  elevation  of  land  on  a  map.  The 
contour  interval  of  the  interference  lines  is  0.00001  inch. 

After  the  determination  of  the  general  character  of 
the  surface  being  tested  it  is  a  simple  matter  to  measure 
the  exact  amount  that  the  surface  is  out  of  flat,  no 
matter  whether  the  true  plane   is  placed   flat   on   this 

a  piece  of  paper  may  be  used,  and  with  a  little  practice 
it  is  possible  to  count  with  the  unaided  eye  the  number 
of  fringes  cut. 
A  manufacturer  who  has  any  need  for  testing  the 

flatness  of  surfaces  should  get  a  glass  true  plane  for 
his  own  use.  Tests  may  be  made  on  any  surface  that 
is  reasonably  flat,  such  as  the  lapped  surfaces  of  gages, 
straight-edges,  the  ends  of  flat-end  standards,  microm- 

eter anvils  and  spindles  and  in  fact  practically  any 
contact  surface  used  in  making  measurements.  Anyone 
can  obtain  very  accurate  results  with  a  little  practice. 
(Jare  should  be  exercised  not  to  scratch  the  true  plane 
by  rubbing  it  against  surfaces  that  are  not  entirely 
free  from  grit,  but  Uie  tests  will  be  found  very  simple, 
even  though  the  e:^anation  of  them  may  not  appear 
so.  Results  are  obtained  v/ith  considerable  rapidity. 
A  micrometer  manufacturer  recently  visited  the  Gage 
Section  in  order  to  have  the  results  of  his  lapping  in- 

FIG. INTERFERENCE  FRINGES  ON  SPHERICAL. 
SURFACE 

FIG.   3.      SPHERICAL,  SURFACE   WITH    WEUOE   OF   AIR 
INCLUDED 

surface  or  whether  pressure  is  brought  against  one 
edge  of  the  true  plane  in  order  to  form  a  wedge  of  air 
between  them.  In  the  former  case  the  number  of 
circular  fringes  is  counted  from  the  center  out  to  the 
edge.  In  the  latter  case  a  line  is  drawn  tangent  to  one 
of  the  curved  fringes  and  the  number  of  other  fringes 
which  this  tangent  cuts  will  be  the  same  as  the  number 
of  circles  counted  before.  Each  of  these  circles  or 
fringes  cut  by  the  tangent  line  represents  an  error  of 
0.00001  in.  in  the  flatness  of  the  surface.  The  exact 
value  of  a  fringe  depends  upon  the  color,  that  is,  the 
wave  length,  of  the  light  used,  but  since  these  variations 
are  of  the  order  of  only  a  few  millionths  of  an  inch, 
0.00001  in.  is  an  accurate  enough  figure  to  use  for 
commercial  work.  For  very  precise  work  a  good  true 
plane  is  used,  the  color  of  the  light  is  considered  and 
readings  accurate  to  0.000001  in.  are  obtained  by  esti- 

mating to  one-tenth  of  the  distance  between  fringes. 
In  flatness  tests  made  in  the  Gage  Section  the  value 

reported  gives  the  difference  between  the  height  of  the 
surface  in  the  middle  and  near  the  edge.  If  the  surface 
is  good  and  flat  except  around  the  very  edge  it  is 
usually  not  necessary  to  consider  the  rounded  edge  when 
making  a  report.  The  surface  shown  in  Figs.  2  and  3 
is  about  0.00006  in.  out  of  flat.  A  tangent  line  is  shown 
in  Fig.  3,  which  may  be  used  to  determine  the  number 
of  fringes  cut,  although  this  line  .should  be  across  the 
center  of  the  surface.  It  is  not  necessary  to  have  the 
tangent  lir.e  cut  on  the  true  plane  at  all;  the  edge  of 

spected.     The  test  took  about  as  many  minutes  as  the 
trip  took  days. 

I. 

Surface 

Flat 

.Spherical Cylindrical 
Ellipsoidal 

Irregular 

TABLE  OF  INTERFEREXCE  FRINGES 

II.  III. 

With  True  Plane  Flat     With  Wedge  of  Air 
IV. 

Wedge  Revolved 

90° 

No  bands  Straight  lines  .Straight  lines 
Circles  Arcs  of  circle  Arcs  of  circle 
Straight  lines  Straight  lines  Arcs  of  circle 
Ellipses  Curved  lines  Sharply  curved lines 

Figures     formed     by     Broken    lines    and     Broken  lines 
broken     lines     and         curves  and  curves curves 

Flat  with  turned-    Straight  lines  Straight  lines  Straight  lines 
up  Edge 

True  planes  flat  within  0.00001  in.  are  .sufficiently 
accurate  for  commercial  work  and  should  not  be  ex- 

pensive. Manufacturers  may  make  arrangements  by 
writing  to  the  director  of  the  Bureau  of  Standards, 
for  obtaining  such  true  planes  from  the  Bureau  of 
Standards  Optical  Shop  where  those  in  use  by  the 
Gage  Section  were  made.  F.  C.  Weaver  is  in  charge 
of  this  shop,  which  grinds  the  glass  flat  to  0.00001  in. 
or,  when  temperature  conditions  are  good,  to  consider- 

ably better  than  that  amount.  For  precise  work  Mr. 
Clacey,  also  of  the  Bureau  of  Standards,  finishes  the 
work  by  hand  until  it  is  flat  to  about  one-tenth  of  that 
amount.  Three  true  planes  are  tested  one  against  the 
other,  as  is  done  with  surface  plates,  to  make  sure 
that  the  surfaces  are  not  spherical. 

Ths  table  shows  the  kind  of  interference  fringes 
given  by  different  surfaces,  as  described  above. 
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To  obtain  first  the  kind  of  lines  shown  in  column  III 

and  then  those  shown  in  column  IV  (when  these  lines 

differ)  there  are  of  course  certain  positions  at  which 

the  first  wedge  must  be  formed.  Otherwise  the  order 

may  be  reversed  or  a  combination  of  the  two  kinds  of 

lines  may  be  seen  at  the  first  trial,  as  described  in  the 

beginning  of  this  article  telling  of  a  method  for  deter- 
mining whether  a  surface  is  convex  or  concave. 

The  Detroit  Institute  of  Technology 
By  A.  R.  Davis 

Even  before  the  entrance  of  the  United  States  into 
the  war  the  manufacturing  industries  of  the  country 
had  begun  to  feel  a  scarcity  of  trained  mechanics 
and  this  scarcity  quickly  grew  to  alarming  proportions 
following  the  declaration  of  war. 

Men  from  every  walk  of  life  had  been  drawn  into 
shops  and  factories,  most  of  them  to  begin  at  the  bottom 
as  unskilled  workers.  Many,  however,  by  reason  of 
previous  training  in  other  lines,  advanced  rapidly  to 
the  better-paying  jobs,  but  manufacturers,  realizing 
the  expense  and  delay  of  breaking  in  unskilled  labor, 
were  quick  to  welcome  the  development  of  outside  train- 

ing courses  that  could  send  them  men  properly  in- 
structed and  trained  in  shop  practice  and  methods. 

In  Detroit,  where  the  shortage  of  machine  men 
mounted  into  the  thousands,  national  attention  was  at- 

tracted to  the  work  being  done  by  the  Detroit  Institute 
of  Technology,  the  department  of  education  of  the 
Detroit  Y.  M.  C.  A.  At  the  head  of  this  work  as 
chancellor  of  the  Detroit  Institute  of  Technology  was 
Benjamin  D.  Edwards,  a  man  keenly  alive  to  changing 
conditions  and  the  educational  needs  of  the  times,  under 
whose  direction  and  guidance  the  annual  enrollment  of 
the  Detroit  Tech  had  grown  to  over  3000  students. 

His  foresight  had  been  largely  responsible  for  the 
favorable  action  of  the  board  of  trustees,  which  re- 

sulted in  the  construction  and  equipment  of  a  shop 
and  laboratory  building  representing  a  cost  of  approxi- 

mately $300,000.  This  building,  thoroughly  modern  and 
planned  particularly  for  technical  instruction,  was  ready 

early  in  the  spring  of  1917.  Hardly  had  the  war  started 
when  steps  were  taken  to  offer  a  complete  course  in 
machine-shop  practice.  A  full  equipment  of  new  stand- 

ard machines  was  installed  and  competent  instructors 
engaged. 

In  the  working  out  of  the  course  of  instruction  the 
advice  and  cooperation  of  production  managers  of  many 
of  the  leading  Detroit  industries  were  easily  secured, 
with  the  result  that  students  completing  the  course 
found  immediate  and  desirable  employment  in  places 
they  were  best  fitted  to  fill.  As  the  course  grew  in 
popularity  additional  equipment  had  to  be  secured,  and 
for  this  the  institute  found  it  easy  to  obtain  Government 
priority  orders,  which  in  effect  amounted  to  official 
recognition  of  the  importance  of  the  work  being  done. 

The  equipment  consisted  of  27  lathes,  3  shaping  ma-' 
chines,    4    milling    machines,    2    drilling    machines,    3 
tool-  and  1  cutter-grinding  machines,  all  installed  in  a 
light,  well-ventilated  room  40  x  90  ft.   in  dimensions. 
A  view  of  the  shop  is  presented  herewith. 

Eight  Weeks'  Course 

The  complete  machine-shop  course  extended  over  a 
period  of  eight  weeks,  eight  hours  a  day,  five  and  one- 
half  days  a  week.  It  gave  thorough  instruction  in 
the  use  of  all  the  above-mentioned  machines  as  well  as 
bench  work,  tempering  and  hardening  of  tools,  instruc- 

tion in  shop  mathematics  and  the  reading  of  drawings. 
The  time  on  the  machines  is  charted  and  the  record 

shows  better  than  90  per  cent,  efficiency  for  both  day 
and  evening.  In  a  little  less  than  18  months  over  750 
men  were  graduated. 

A  course  in  toolmaking  was  opened  to  skilled  machin- 
ists and  to  graduates  of  the  machine-shop  course.  The 

growth  and  development  of  the  work  soon  justified  the 
belief  that  this  department  had  an  assured  future. 
Among  the  other  activities  of  the  Detroit  Tech,  which 

have  contributed  to  the  work  of  training  men  for  useful 
service,  might  be  mentioned  the  complete  courses  in 
automobile,  motor  truck  and  tractor,  electrical  and  me- 

chanical engineering,  pharmacy  and  chemistry,  and 
radio-telegraphy. 

MACHINE  SHOP  OF  DETROIT  INSTITUTE  OF  TECHNOLOGY 
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IN  THW  days  of  the  sm
all 

shop  there  were  fewer 
problems  of  every  kind 

than  face  us  today.  The  owner 
very  often  worked  in  the  shop 
and  the  cost  of  supervision 
was  almost  negligible,  as 
everyone  but  the  apprentice 

could  handle  any  job  and  usu- 
ally needed  neither  instruction 

nor  watching.  The  overhead 

cost  could  practically  be  ̂ ^^^^^^^^^^^^^^ 

summed  up  as  shop  rent  and 
taxes,  and  these  were  as  well  known  to  the  men  in  the 
shop  as  to  the  proprietor.  Every  man  felt  a  proprietary 
interest  in  his  machine  and  in  his  job,  just  as  did  the 
locomotive  engineer  of  40  years  ago. 

The  growth  of  the  industry  changed  all  this.  The 
element  of  personality  disappeared  and  the  absentee 
board  of  directors,  like  the  absentee  landlord,  neither 
understood  the  problems  of  the  men  nor  had  their 

sympathy  in  any  way.  The  old-time  loyalty  is  almost 
impossible  under  such  circumstances. 

The  newer  type  of  manager,  who  had  never  been  in 
direct  contact  with  the  shop,  evidently  did  not  appre- 

ciate  the    interest   of   the   older   men    in    their   work. 

These  managers  adopted  the    
attitude  that  as  long  as  the 
men  were  paid  regularly  and 
at  the  prevailing  rate,  they 
had  no  interest  in  anything 
beyond;  in  fact,  that  nothing 
else  was  any  of  their  business. 
Coupled  with  this  attitude 
came  the  advent  of  the  huge 
combinations  of  business, 
many  of  them  with  capital 
stock  full  of  water,  of  osten- 

tatious display  of  wealth  and  other  apparent  evidences 
of  huge  profits. 

The  men  in  the  shop  knew  the  cost  of  materials  and 

of  labor.  Few  of  them,  however,  had  reason  to  under- 
stand and  to  appreciate  the  increase  in  overhead  ex- 
penses due  to  the  changed  shop  conditions.    The  advent 

Misunderstandings  are  probably  at  the  bottom  of 
more  racial,  domestic  and  labor  troubles  than 
anything  else.  These  are  aic^ed  by  suspicions  and 
jealousies  of  various  kinds,  and  if  left  with  no 
attempt  at  explanation  or  reconciliation,  may 
easily  lead  to  disaster.  Exaggerated  ideas  of 
profits  come  from  a  lack  of  knowledge  concerning 
the  cost  of  supervision  and  other  overhead  ex- 

penses. Hence  this  summary  of  numerous  in- 
quiries which  contain  many  suggestions. 

piooleins  in  supervision  and 
also  added  much  to  the 
overhead  expense,  and  in  this 
way  offset,  to  some  extent,  the 
decreased  cost  of  production 
due  to  the  newer  method.  No 
attempt  was  made,  however, 
to  show  this  change  in  cost 
distribution  to  the  men  in  the 

shop,  and  they  naturally  failed 
to  grasp  the  great  increa.se  in 

^^^^^^^^^i:^:^:::::^     the  cost  of  supervision. 
While  these  huge  combina- 

tions did  not  invade  the  machine-tool  industry  to  any 
great  extent,  the  influence  has  naturally  been  reflected  in 
the  minds  of  the  men,  so  that  many  believe  that  it  has 
become  advisable  for  all  manufacturers  to  explain  mat- 

ters to  their  employees  and  to  show  the  various  costs 
which  go  toward  making  up  a  modern  business. 

The  change  in  selling  methods,  due  to  the  necessity 
of  keeping  the  huge  plants  going  as  steadily  as  is  pos- 

sible, made  another  addition  to  overhead  expenses  which 
was  unknovni  in  the  old  days.  Then  the  work  came 
to  the  shop  as  it  was  needed.  But  the  marketing  of 
huge  modern  production  requires  a  sales  force  which 
costs  more  than  was  formerly  dreamed  of.  Yet,  without 
it,  the  huge  shop  could  not  keep  its  production  up  to 
an   economical  point. 

Had  these  changes  been  pointed  out  in  heart-to-heart 
talks  with  the  men,  they  would  never  have  obtained  the 
exaggerated  ideas  of  profit  which  have  existed  in  many 
cases.  Many  misunderstandings  could  have  been  pre- 

vented and  much  greater  harmony  would  have  resulted. 
There  are  grave  questions  as  to  how  much  overhead 

expens*  a  business  can  carry  legitimately,  or  when  the 
cost  of  doing  business  becomes  too  great  to  warrant 
its  continuance.  There  are  some  cases  where  the  office 
in  New  York  or  Chicago  employs  as  many  people  and 
costs  more  to  run  than  the  shop  in  which  the  products 
they  sell  are  produced.  In  cases  of  this  kind  it  is 
not  surprising  that  the  men  who  are  actually  making 
the  product  should  question  the  kind  of  management  or 
the  kind  of  business  which  makes  such  a  proportion 
necessary. 

of  the  unskilled  man  on  sub-operation  work  added  new         Much  of  the  misunderstanding  can  be  traced  back  to 
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the  teachings  of  the  public  schools,  where,  all  unin- 

tentionally to  be  sure,  children  receive  an  entirely 

erroneous  impression  as  regards  costs  and  profits.  This 

has  been  very  clearly  pointed  out  in  a  letter  from  a 

well-known  manufacturer,  who  cites  a  well-known 

school  example,  which  often  reads  about  as  follows: 

"If  a  grocer  buys  a  dozen 
oranges  at  30  cents  a  dozen 
and  sells  them  at  60  cents  a 

dozen,  what  percentage  of 

profit  does  he  make?"  The 
answer  is,  of  course,  100  per 
cent.  The  damage  is  done 

by  the  incorrect  use  of  the 

word  "profit,"  and  the  child 
unconsciously  absorbs  the 
idea  that  the  entire  differ- 

ence between  cost  and  selling 

price  is  profit.  Every  business  manager  knows  how  in- correct this  is. 

It  is  to  correct  such  impressions  as  these,  as  well  as 

to  assist  managers  themselves  in  determining  the  vari- 

ous costs  which  enter  into  the  supervision  of  a  business, 

that  we  have  secured  expressions  of  opinion  on  this 

subject  from  a  large  number  of  machine  builders. 

These  are  for  the  most  part  given  without  identification, 

at  the  request  of  the  writers,  and  in  the  hope  of  secur- 

ing further  helpful  data  from  others.  It  is  the  growing 

belief  of  many  managers  that  if  proper  methods  of 

putting  information  of  this  kind  in  the  hands  of  the  men 

in  the  shop  can  be  found,  it  will  aid  in  the  establish- 
ment of  a  better  understanding,  which  means  more 

harmonious  relationships  between  the  men  and  the 

management. 

Where  the  Money  Goes 

In  order  to  get  something  of  an  idea  of  the  many 

items  which  go  to  make  up  the  expenses  of  a  manufac- 
turing business,  perhaps  the  outline  submitted  by  a 

well-known  machine  tool  company,  of  the  Middle  West, 
gives  the  most  complete  and 
at  the  same  time  most  con- 

cise list.  This  divides  the 

expenses  into  a  number  of 
headings  as  shown,  and 
shows  very  clearly  how  the 

various  expenses  are  dis- 
tributed. By  this  method 

they  figure  the  burden  or 

A^j, .  V  factory    expense   as    being 
'  *  equal  to  the  total  of  the  ma- 

terial and  labor  cost  on  a  complete  machine;  in  other 
words,  100  per  cent. 

Factory  expense  is  divided  into  two  parts,  as  shown 
under  the  heading  of  Supervision  and  Shop  Management. 
The  first  division  includes  that  of  supervision  and  other 
items  which  are  quite  different  in  character  from  those 
in  the  second  group  under  the  same  head.  This  second 

group  includes  what  might  be  called  the  material  things 
which  go  into  the  machines  being  built. 

Fixed  Charges 

Taxes,  buildings  and  real  estate,  material  and  equipment, 
corporation  tax,  capital  stock,  street  and  sewer. 

Insurance. 

Depreciation  on  equipment. 
Depreciation  on  buildings. 
Interest  on  investment. 

Office  Expense 

Executive  and  clerical. 
Depreciation  on  furniture  and  fixtures. 
Heat  and  light. 
Bonus  and  wage  distribution. 
Interest  on  borrowed  money. 

Discount  charges  on  custoniers'  notes. 
Interest  paid  on  notes  to  creditors. 
Supplies — printing,  stationery,  etc. 
Donations — charity. 

Supervision  and  Shop  Management 

Factory  Expense 

Executive :  Superintendent,  production  department,  cost  and 
factory  clerks. 

Purchasing  department. 
Watchmen. 
Hospital. 
Garage  and  trucks. 
Discarded  parts — old  style. 
Toolroom — manufacturing  special  tools  and  jigs ;  storing  and 

distributing  same. 
Castings  storage;  receiving,  storing  and  issuing  to  factory. 
Blacksmith,  dressing  and  hardening  tools. 
Stockroom — storing  finished  parts  and  issuing  same  to  fac- tory. 

Steel  stock  storage;  receiving,  storing  and  issuing  to  factory. 
Shipping  andlojcing. 
Drawing  room. 
Pattern  shop. 

Inspection  department. 
Millwrights  and  carpenters. 

The  foregoing  departments  each  include  the  following 

expense  itehis: 
Fixed  charges. 
Power,  heat  and  light. 
Labor. 
Charges  by  other  departments. 
Defective  workmanship. 

Repairs. 
Bonus  and  wage  distribution. 

The  monthly  total  of  the  entire  general  expense  is 

distributed  on  a  productive-hour  basis  and  charged  as 
such  to  each  productive  department. 

The  productive  departments  are  classified  as  follows: 
Boring  and  chucking. 
Lathes. Grinding. 

Polishing. 
Large  erecting. Drilling. 
Milling. 

Planing. 
Painting. 
Small  lathe  erecting. 
Milling-machine  erecting. 
Automatic  screw  machines. 
Rack-cutting  and  keyseating. 
Cutter  grinder  assembling. 
Countershaft  assembling. 

Boring  mills. 
Gear  cutters. 
Repair  department. 
Unit  assembling. 

The  above  include  the  following  expense  items: 

Fixed  charges. 
Power,  heat  and  light. 
Nonproductive  labor — foreman  and  assistants. 
Charges  by  other  departments. 
Defective  workmanship. 
Supplies. 
Repairs. 
Bonus  and  wagfe  distribution. 
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Total  department  expense  is  distributed  on  a  depart- 
ment productive-hour  basis,  and  by  adding  the  general 

factory  expense  hourly  rate  we  have  the  complete  hourly 
burden  rate. 

SELX.ING  Expense 

Fixed  charges. 
Executive  and  clerical. 
Bonus  and  wage  distribution. 
Discount  allowed  customers. 
Collection  charges  on  discounted  notes  and  checks. 
Entertaining. 
Club  dues. 
Traveling  expense. 
Publications. 
Catalogs  and  circulars. 
Freight  and  drayage. 

Selling   expense    is    added    to    the    total    cost.      The 
burden   (or  factory  expense)  on  a  complete  machine  is 
equal  to  the  total  material  and  labor  cost  on  same. 

In  addition,  the  manufacturer  pays,  this  year,  an 
excess-profits  tax  which  in  large  concerns  is  about  75 
per  cent. 

Taxes  Make  Overhead  200  Per  Cent. 

The  second  concern  reports,  according  to  figures  re- 

cently compiled  for  1918  operations,  "Our  overhead  was 
almost  double  the  average 
hourly  rate  of  shop  em- 

ployees. This,  of  course,  was 
largely  due  to  the  tremen- 

dous income  tax  which  the 

form  of  our  organization  im- 

posed on  us  last  year." 
Firm  No.  3  wrrites  as  fol- 

lows :  "We  figure  the  cost  of 
supervision  in  shop  manage- 

ment as  two  separate  bur- 
dens; one  called  the  manu- 

facturing expense  and  the  other  the  commercial  and 
sales  burden.  The  kind  of  accounts  that  are  carried 
under  each  of  these  heads  would  be  those  naturally  sug- 

gested by  the  titles. 

"The  total  manufacturing  expense  for  the  month  is 
divided  by  the  total  number  of  productive  hours  for 
a  month  and  the  results  given  as  a  productive  hourly 
burden  rate. 

"We  do  not  consider  this  necessarily  the  best  or  most 
accurate  method,  inasmuch  as  it  throws  the  cost  of  han- 

dling of  raw  material  into  the  productive  operation.  It 
is,  however,  the  method  which  was  instituted  here  some 
time  ago  and  we  continue  it  for  the  sake  of  comparisons 
with  past  records,  and  it  works  out  very  satisfactorily. 
The  sales  and  commercial  burden  is  estimated  as  a 

percentage  of  the  cost  of  sales.  Both  of  these  burdens 
are  subject  to  considerable  fluctuation  and  for  the  sake 
of  obtaining  more  practical  comparisons,  we  are  in 
the  habit  of  establishing  a  fixed  burden  for  a  period  of 
six  months  and  then  adjusting  it  to  take  care  of  an 

excess  or  deficiency  which  may  have  accrued." 

Need  of  Understanding 

No.  4  says :  "I  quite  agree  that  the  question  of  man- 
agement and  supervision  is  perhaps  the  one  phase  which 

is  least  understood  by  the  average  worker.  I  also 
believe  that  a  certain  amount  of  educational  work  along 
these  lines  would  prove  interesting  and  helpful,  for  I 

cannot  help  feel  that  if  the  average  worker  really  un- 
derstood more  fully  and  definitely  the  many  and  varied 

business  perplexities  which  daily  confront  the  manufac- 
turer, it  could  not  fail  to  have  a  beneficial  effect  on  their 

relations.  It  is  a  fact  that  very  few  workers  have  the 

slightest  conception  of  what  the  word  'overhead'  means 
when  applied  to  the  cost  of  manufacturing,  and  it  is 
also  to  be  deplored  that  so  many  manufacturers  seem 
to  have  so  little  idea  as  to  what  does  or  what  should 
constitute  their  overhead. 

"In  the  old  days,  'overhead'  was  not  a  very  common 
term.  In  fact,  'operating'  expenses  or  'running'  ex- 

penses were  the  terms  employed.  But  after  the  so- 
called  eflSciency  engineers  began  to  permeate  the 
country,  a  good  many  new  terms  and  phrases  fboth 
English  and  profane)  seemed  to  come  into  being,  and 
overhead  was  one  of  the  more  expressive,  which  has 
in  too  many  cases  been  badly  overworked. 

Cost  of  Departmental  Supervision 

"Naturally,  the  cost  of  supervision  is  but  one  item 
that  goes  to  make  up  what  is  known  as  overhead.  In 
the  matter  of  supervision,  it  is  our  practice  to  handle 
the  cost  in  such  a  way  that 
the  expense  of  supervision  of 
one  department  does  not  add 
to  or  detract  from  the  ex- 

pense of  any  other  depart- 
ment. Of  course,  in  the  final 

analysis  the  cost  of  super- 
vision goes  in  the  general 

item  of  operating  expenses. 
To  this  is  added  all  items 
of  general  expense,  such  as 
insurance,  taxes,  interest  on  capital,  advertising,  and  all 
nonproductive  labor  that  is  not  directly  or  indirectly 
associated  with  the  factory  cost  of  production. 

"In  the  old  days  it  was  considered  almost  a  crime 
if  the  factory  superintendent  did  nothing  but  super- 

intend. He  was  expected,  not  only  by  his  men  but  by 

the  management  as  well,  to  turn  out  a  full  day's  work, 
and  the  superintendent  was  usually  recognizable  from 
his  over-soiled  appearance,  being  always  the  dirtiest 
one  of  the  bunch.  It  was,  however,  finally  discovered 
that  a  superintendent  could  greatly  increase  production 
by  spending  all  of  his  time  in  directing  the  operations 
of  others  and  by  using  his  brains  instead  of  his  hands 
in  the  direction  of  better  methods  for  production. 

"It  was  later  found  desirable  to  divide  the  work  into 
departments,  to  analyze  the  cost  of  production  in  each 
department,  and  in  fact,  to  systematize  methods,  and, 
through  efficient  department  foremen,  carry  on  a  system 
of  continuous  study  for  betterment  in  all  directions 
toward  an  increased  production  of  better  quality.  In 
every  case  where  modern  methods  of  shop  supervision 
have  been  introduced,  production  has  been  bettered  and 
increased,  while  the  overhead  has  been  very  greatly 
reduced  as  compared  with  the  proportionate  increase 
of  production. 

Advantage  of  Better  Working  Conditions 

"In  line  with  an  increased  production  comes  the 
matter  of  better  working  conditions  and  the  welfare  of 
the  worker,  for  we  cannot  fail  to  recognize  that  we  can 
all  accomplish  more  and  better  work  under  proper 
conditions  of  light,  cleanliness  and  order.  Consequently, 
we  endeavor  to  maintain  the  most  sanitary,  light  and 
healthful  atmosphere  in  and  about  our  works  and  offices. 
The  maintenance  of  such  conditions  adds  to  the  over- 
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head,  but  we  find  that  it  helps  to  produce  a  better 
product  and  stimulates  production  to  a  degree  that 
more  than  compensates  for  the  expense. 

"I  have  known  manufacturers  who  inventoried  their 
plant  year  after  year  as  a  constant  factor.  Every 
machine  was  inventoried  at  its  original  cost,  regardless 
of  its  years  of  service,  no 
depreciation  being  figured. 
Their  yearly  sales,  with  cash 
on  hand  or  deposit  added 
to  the  inventory,  constituted 
their  gross  worth.  By  de 
ducting  their  running  ex- 

penses, which  included  super- 
vision, taxes  and  insurance, 

it  produced  their  net  worth, 

and  their  year's  profit  was  figured  as  the  amount  of 
money  on  deposit  over  and  above  what  was  on  hand 
at  the  same  period  in  the  previous  year. 

"These  manufacturers  still  have  'working  foremen' 
and  are  unable  to  understand  how  a  superintendent  or 
foreman  who  does  not  produce  with  his  hands  can  be 
of  any  real  service.  Of  course,  in  such  firms  the  general 
manager  always  does  the  shipping  and  invoicing  in 
order  to  earn  his  wages  and  to  insure  that  no  mistakes 
are  made!  Fortunately,  these  firms  are  growing  less 
in  number,  but  the  real  overhead  of  these  firms  is  con- 

siderably in  excess  of  that  of  a  modernized  works  with 
proper  supervision. 

Relieve  Workers  op  Clerical  Duties 

"It  is  our  practice  to  relieve  the  worker  from  all 
clerical  work  so  that  each  man's  time  and  attention 
can  be  devoted  to  production  without  having  to  disturb 
himself  several  times  each  day  in  trying  to  figure  out 
whether  he  put  in  three  hours  on  the  last  job  and  an 
hour  and  a  half  on  the  job  before.  We  issue  work 
tickets  from  our  factory  ofl^ce  by  means  of  a  pneumatic 
tube  system  connected  with  each  department,  and  by 

which  work  'move'  tickets  and  all  other  departmental 
instructions  are  issued,  so  that  the  worker  is  enabled  to 
keep  his  mind  on  production. 

"This,  of  course,  adds  to  the  overhead,  but  not  in 
proportion  to  the  time  that  it  saves  the  workers  and 
the  increased  production  effected  thereby.  Anything 
that  will  save  time,  add  to  the  betterment  of  working 
conditions,  remove  complication  and  detail,  is  a  factor 
in  the  contentment  of  the  worker.  It  adds  to  his  effi- 

ciency, insures  a  better  product  and  an  increased  pro- 
duction in  a  measure  beyond  the  extra  burden  to  the 

overhead  which  such  betterment  incurs. 

"As  to  the  cost  of  supervision,  we  divide  up  our overhead  under  four  different  items.  These  are  Factory 
Burden,  Commercial  Burden,  Direct  Labor,  and  Mate- 

rial. These  for  the  past  year  show  about  as  follows: 
Factory  Burden,  45.8  per  cent.;  Commercial  Burden, 
6.3  per  cent. ;  Direct  Labor,  17.4  per  cent.,  and  Material 
30.5  per  cent." 

Believes  in  Giving  Facts  and  Figxires 

No.  5  writes:  "We  hope  that  managers  and  exec- 
utives will  realize  the  necessity  of  carrying  on  educa- 
tional work  among  their  own  employees  so  as  to  give 

labor  in  general  some  definite  facts  and  figures  regard- 
ing the  cost  of  doing  business. 

"The  writer  believes  that  a  considerable  amount  of the  oresent  unrest  in  the  industrial  situation  is  caused 

by  ignorance  on  the  part  of  the  average  shop  worker 
regarding  the  cost  of  supervision  and.  other  necessary 
expenses,  these  expenses  being  always  necessary  to  hold 
an  organization  together  and 
to  procure  work  for  which 
wages  may  be  paid. 

"As  a  general  proposition, 
we  believe  that  almost  any 

management  will  be  bene- 
fited by  taking  the  workers 

into  their  confidence  and  ex- 
plaining the  items  making 

up  the  cost  of  overhead.  If 
this  is  done  in  some  simple 
form  so  that  the  workers  will 
at  least  grasp  the  fundamental  principles,  we  believe 
that  they  will  clearly  understand  that  all  between  the 
cost  of  material  plus  direct  labor  and  selling  price  is 
not  profit. 

"The  writer  has  even  met  intelligent  foremen  who 
did  not  have  any  clear  conception  of  overhead  expense 
or  of  the  way  in  which  this  expense  must  be  taken 
care  of,  so  that  a  profit  can  be  insured  for  the  capital 
invested.  We  believe  also  that  some  additional  benefit 
would  be  derived  in  letting  the  workers  know  about 
the  actual  cost  of  the  materials  they  use  or  waste, 
and  the  first  cost  and  subsequent  expense  for  repairs 
of  the  equipment  which  is  provided  for  them.  For 
without  this  they  would  be  unable  to  exercise  their 

skill  and  thus  secure  any  income." 
Where  Labor  Cost  Is  High 

No.  6  is  from  a  shop  building  small  machine  tools, 

and  says:  "As  the  machinery  we  build  is  of  small  size, 
the  labor  cost  is  by  far  the  largest  item.  As  our  men 
are  all  paid  on  the  hourly  basis,  we  have  taken  the 
productive  hour  as  the  basis  of  all  our  overhead  charges. 

In  other  words,  we  have  re- 
corded the  number  of  hours 

that  our  productive  men  have 
charged  in  during  the  past 
year  and  have  then  divided 

     the  factory  burden,  which  in- 

*^    Bpb^j^^^^  eludes     the     non-productive 
^^^»'^^B^  labor,  all  supplies  used  in  the 

manufacture  of  the  machines 
but  which  do  not  enter  into 
their  construction,  deprecia- 

tion on  buildings,  machinery, 
tools,  patterns,  and  drawings,  insurance,  light,  power, 
heat,  repairs  and  renewals  to  the  buildings,  cartage, 
freight,  express  and  taxes.  This,  we  find,  amounts  to 
13i  cents  per  hour. 

"In  addition  to  this,  we  have  figured  the  sales 
expense,  including  in  it  the  general  and  office  expense, 
advertising,  commissions,  and  items  of  a  like  nature. 
This  amounts  to  6i  cents  per  hour  and  makes  a  total  of 
20  cents  to  be  added  to  each  hour  of  productive  labor 
required  in  the  manufacture  of  a  machine.  We  consider 
that  this  20  cents  multiplied  by  the  number  of  hours 
used  in  producing  a  machine,  added  to  the  actual  wages 
paid  to  the  men  and  to  the  cost  of  materials,  represents 
the  total  cost,  and  that  this  is  the  least  which  must 
be  obtained  for  the  machine  to  insure  against  actual loss. 

"The  profit  on  the  transaction  should  include  the 
interest  on  the  capital  invested  and  the  salaries  of  the 
proprietors  if  they  are  actively  engaged.     In  order  to 
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allow  for  expansion  of  the  business,  a  larger  profit  than 
this  must  be  allowed  for." 

High  Wages  but  Lower  Labor  Costs 

Among  the  most  interesting  figures  are  those  ob- 
tained in  letter  No.  7,  which,  after  indorsing  the  plan 

for  the  distribution  of  real  knowledge  concerning  costs 
of  production,  gave  an  excellent  summary  of  their 
own  distribution  of  costs  during  the  years  1913,  1914, 
1917  and  1918.  These  are  shown  in  the  following  table 
and  should  be  extremely  valuable  as  a  means  of  com- 

parison, as  this  is  a  modern  shop  and  one  which  is 
recognized  as  being  well  managed. 

COST  or  PRODUCT  IN  PERCENTAGE 

1913              1914              1917  1918 

Material        0.2512  0   1695  0  3847  0  3471 
Productive  labor       0.2233  0   1735  0   1937  0.1649 
Burden  or  shop  overhead        0.4086  0.4781  0.3708  0  3615 
Commercial  cost       0.1167  0  1781  0.0507  0.1264 

It  is  particularly  interesting  to  note  the  difference 
in  the  percentages  of  the  various  items  during  the 
different  years.  Material,  mostly  cast  iron  in  this  case, 
fell  from  approximately  25  per  cent,  of  the  total  cost 
in  1913  to  17  per  cent,  in  1914,  but  jumped  to  over 
38  per  cent,  in  1917.  This  was  during  the  time  of 
$55  pig  iron.  When  the  price  was  controlled  by  the 
War  Industries  Board  the  cost  of  material  dropped 
to  less  than  35  per  cent. 

Productive  labor  was  less  in  1914  than  in  1913,  and 
though  it  increased  slightly  in  1917,  the  lowest  cost 
is  in  1918,  when  wages  were  higher  than  at  any  other 
time.  This  speaks  particu- 

larly well  for  the  productive 
methods  and  probably  for 
the  cooperation  secured  in 

the  shop.  It  is  also  inter- 
esting to  note  that  the  bur- 

den or  .overhead  expense 
was  lower  than  at  any  pre- 

vious time,  this  being  par- 
ticularly high  in  1914. 

Commercial  or  selling  costs 
were  extremely  low  in  1917, 
due  to  practically  the  entire  product  being  absorbed  or 
at  least  allocated  by  the  Governmental  activities. 

Firm  No.  8  expresses  its  approval  of  the  publication 
of  facts  concerning  the  amount  of  overhead,  saying: 

"The  average  workman  has  no  appreciation  of  the  cost 
of  doing  business  and  also  an  exaggerated  notion  as  to 
profits.  We  believe  that  if  the  returns  of  corporations, 
which  are  open  to  the  public  in  Massachusetts  and  other 
states,  were  carefully  studied,  they  would  show  that 
for  a  long  term  of  years  profits  did  not  average  nearly 
as  much  as  was   popularly  supposed. 

"Our  own  cost-account  system  is  very  common.  We 
keep  the  total  of  the  productive  hours  in  each  depart- 

ment, find  out  weekly  the  total  of  the  various  items  of 
overhead  expenses,  and  divide  this  by  the  number  of 
productive  hours,  then  distribute  the  cost  of  the  over- 

head to  the  various  jobs  in  accordance  with  the  number 
of  productive  hours  on  that  chart.  The  cents  per  hour 
will,  of  course,  vary  according  to  the  number  of  pro- 

ductive hours  at  which  the  shop  is  running.  Our  present 
figures  are  somewhat  over  the  normal,  due  to  the  fact 
that  we  have  been  doing  an  unusual  amount  of  repair- 

ing which  we  have  charged  to  this  account. 

"Having  established  our  manufacturing  costs,  we  keep 
the  cost  of  selling  and  of  general  administrative  expense 
for  each  group  of  the  articles  we  manufacture.     This 

total  we  distribute  as  a  percentage  on  sales  in  the 
corresponding  department. 

"Certain  fixed  items  as,  for  example,  a  requisite 
return  for  capital,  are  somewhat  beyond  the  control 
of  the  men.  For  without  a  return  of  say  6  per  cent,  on 
the  investment,  there  would  be  no  capital  for  expansion 
or  extension  of  the  business. 

"The  matter  of  taxation  is  one  in  which  all  workmen 
have  a  part,  and  it  is  a  matter  of  good  citizen.ship 
for  every  voter  to  see  that  the  money  raised  in  taxes 
is  properly  spent.  City  taxes  in  our  case  amount  to 
about  J  cent  an  hour  on  productive  labor,  state  taxes 
perhaps  i  cent,  and  the  Federal  taxes  about  2  cents- 
per  productive  hour.  This  should  make  it  evident  that 
any  extravagance  in  government  leaves  less  money  for 
the  development  of  the  business  or  to  be  distributed 
between  those  who  invest  and  those  who  directly  produce 
the  work  of  the  shop. 

"We  believe  that  there  should  be  a  frank  understand- 
ing as  to  the  costs  of  doing  business  and  that  an  effort 

should  be  made  to  have  the  men  realize  that  the  re- 
sponsibility for  results  is  partly  theirs.  Anything  which 

can  bring  about  a  better  understanding  of  the  problems 
on  both  sides  cannot  fail  to  make  for  more  harmonious 

relations  and  better  returns  to  all  concerned." 
These  firms  represent  a  wide  variety  of  machine 

manufacture  and  the  figures  given  may  be  considered  to 

give  a  fair  average  for  present  conditions.  It  is  al- 
most universally  suggested  that  the  facts  about  shop 

costs  should  be  made  clear  to  the  workmen.  Clearly 
written  bulletins  or  posters  may  be  the  best  method 
of  doing  this. 

An  Easily  Made  Sine  Bar 
By  E.  Amos 

On  page  1097  of  the  American  Machinist,  J.  B.  Gray 
describes  his  way  of  making  a  sine  bar  and  criticizes 

John  Teckeer's  method,  outlined  on  page  260,  of  mak- 
ing the  same  tool  on  the  ground  that  difficulty  would 

be  experienced  in  attaining  the  high  degree  of  ac- 
curacy necessary  in  such  a  tool. 

It  would  seem  to  me  that  there  is  little  choice  between 
the  two  in  that  respect.  As  Mr.  Gray  says  of  his 
design  the  surfaces  A  and  B  must  be  ground  at  the 
same  setting  in  order  that  they  may  be  parallel;  but  a 
great  deal  more  than  grinding  at  the  same  setting  is 
necessary  to  insure  parallelism  to  within  0.001  in.  It  is 
also  necessary  that  the  surface  upon  which  the  buttons 
rest  shall  be  parallel  with  its  opposite  face  and  that 
both  be  absolutely  square  with  A  and  B. 

It  is  necessary  also  that  the  ends  of  the  buttons  be 
square  with  their  surfaces,  which  condition  is  by  no 
means  assured  by  the  fact  that  the  buttons  are  bought 
at  a  hardware  store. 

Then,  too,  while  it  is  possible  to  get  the  buttons  in 
contact  with  surface  B  and  keep  them  there  while 
tightening  the  little  screws  that  hold  them,  it  is  like- 

wise possible  and  even  easy  to  move  them  0.0001  in.  or 
more  either  in  tightening  them  or  subsequently. 

I  believe  in  sines  myself,  but  I  realize  the  necessity 
of  keeping  close  tabs  on  them  to  see  that  they  do  not 
play  tricks  on  me.  It  is  not  pleasant  after  finishing 
a  job  with  dimensions  to  the  fourth  decimal  place  to 
have  a  hard-hearted  inspector  come  around  and  tell  you 

that  your  sine  bar  is  'steen  millionths  out  of  whack 
according  to  the  meridian  of  Greenwich. 
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The  Riddle  of  Dependency— II 
By  CHESLA  C.  SHERLOCK 

AS  WAS  pointed  out  in  the  previous  discussion, 

L\  there  are  in  this  country  two  classes  of  depend- 
jr\.  ents ;  those  conclusively  presumed  by  law  to  have 

been  dependent  upon  the  earnings  of  the  deceased  work- 

man for  support,  and  those  who  must  establish  their  de- 

pendency as  a  matter  of  fact.  In  treating  of  the  sub- 
ject of  who  are  dependent,   _^^_ 

we  will  first  consider  those 

who  are  generally  conclu- 
sively presumed  to  be  de- 

pendents, or  those  who  are 
specifically  enumerated  in 
the  statutes  as  being  en- 

titled to  compensation  as 
dependents. 

It  might  be  noted  here, 
however,  that  since  the 
American  acts  have  at- 

tempted    to     classify     de-   
pendents     in     the    statute 
itself,  any  person  who  is  mentioned  in  such  classification 
is  not  entitled  to  compensation  as  a  dependent.  Do  not 
misunderstand  this  statement,  for  the  acts  are  generally 
very  thorough  in  the  classification,  not  only  classifying 
those  who  are  conclusively  presumed  to  be  dependents, 
but  also  those  who  may  be  partial  or  total  dependents 
upon  a  finding  of  fact  to  that  effect.  Where  the  acts 
specifically  set  out  the  persons  entitled  to  compensation, 
either  upon  a  presumption  of  law  or  upon  the  establish- 

ment of  fact,  and  practically  all  of  the  acts  do,  it  is 
obligatory  upon  the  employer  to  consult  that  act  in 
ascertaining  who  are  dependents. 
We  will,  however,  discuss  the  matter  in  connection 

with  the  decisions  which  have  already  been  rendered 
by  the  proper  authorities  under  the  classifications  of 
relationship  usually  found  in  the  statutes. 

The  New  Jersey  court  has  said  that  proof  that  the 
deceased  workman  gave  his  earnings  to  his  father  up 
to  and  prior  to  the  time  of  his  death,  and  that  the  father 
had  no  other  means  of  support  or  income,  was  suflticient 
to  justify  a  finding  that  the  father  was  a  dependent  of 
the  son. 

In  Ohio,  it  was  held  that  an  invalid  father  was  wholly 
dependent  upon  the  earnings  of  the  deceased  son. 

It  has  been  held  in  a  number  of  cases  that  a  father 
may  be  found  to  have  been  dependent  upon  a  deceasea 
son  but  that  such  findings  cannot  be  made  as  a  matter 
of  law,  but  must  depend  upon  the  facts  in  each  case. 
The  mere  fact  that  there  was  a  moral  obligation  to 
support,  or  that  the  deceased  intended  to  furnish  sup- 

port shortly,  is  not  sufficient  establishment  of  the  status 
of  dependency. 

In  other  cases,  the  point  has  been  brought  out  that 
it  is  not  necessary  for  the  father  to  show  that  he  is 

under  or  was  under  absolute  necessity  for  his  son's 
earnings  in  order  to  live.  It  is  not  necessary  that  actual 

necessity  for  the  son's  contributions  be  shown,  but  the 
mere  fact  that  such  contributions  were  made  and  were 
used  in  supporting  the  father  will  generally  be  deemed 
sufficient. 

In  other  cases,  it  has  been  held  that  a  showing  of  the 
fact  that  the  father  received  money  from  the  deceased 

What  are  Dependents? 
According  to  our  compensation  acts  there  are 

certain  persons  whose  dependency  is  "conclu- 

sively presumed"  and  who  have  only  to  establish 
their  relationship  to  the  deceased  workman  to 

obtain  compensation.  Others  must  prove  their 

dependency  in  order  to  recover.  Do  you  know 

into  which  class  any  particular  case  would  fall? 

son  and  spent  it  is  not  sufficient  to  establish  dependency ; 
this  is  a  point  worth  remembering.  If  such  money, 

when  received,  was  used  for  purposes  other  than  buy- 
ing the  necessities  of  life  or  in  the  actual  support  of 

the  father,  no  dependency  has  been  established.  Again 
if  the  money  received  is  insufficient  in  amount  to  show 

dependency,  even  in  a  par» 
tial  way,  then  no  case  has 
been  established  and  the 

employer  will  not  be  re- 
quired to  pay  compensation 

to  the  father  as  a  dependent. 
In  a  Massachusetts  case, 

it  has  been  held  that  where 
a  minor  son  contributes  all 
of  his  earnings  to  his 
father,  the  extent  of  the 
father's  dependency  is  not 
diminished  by  the  fact  that 
the  father  pays  for  the 

son's  support.  In  other  words,  the  employer  is  not  en- 
titled to  deduct  the  amount  of  the  son's  support  from 

the  amount  of  wages  contributed  to  the  father.  This 
rule,  doubtless,  would  be  the  exact  opposite  in  cases 
where  the  son  was  not  a  minor,  and  indeed  it  has  so 
been  held  in  a  number  of  instances. 

In  an  English  case,  it  was  shown  that  a  minor  son 
contributed  his  wages  to  his  father,  but  that  the  wages 

were  not  more  than  the  value  of  the  son's  support ;  that 
in  addition  the  son  rendered  services  to  his  father  in 
his  spare  time  which  had  some  value.  The  court  held 
that  the  value  of  such  services  should  be  taken  into 
consideration  together,  with  the  cost  of  his  maintenance. 

In  another  English  case,  it  was  shown  that  the  de- 
ceased son  had  contributed  largely  to  the  support  of 

his  father,  paying  the  house  rent  and  also  a  large  por- 
tion of  the  other  expenses,  but  that  the  father  who  had 

an  irregular  «!arning  capacity  had  been  supporting,  in 
addition,  another  brother  who  was  crippled.  At  the 
death  of  the  workman  he  was  unable  to  continue  his 
house.  The  court  held  that  the  father  was  at  least 
partly  dependent  upon  his  son  regardless  of  the  fact 
that  he,  himself,  was  supporting  another  person. 

It  has  also  been  held  in  an  English  case  that  one 
cannot  be  deemed  the  dependent  of  an  illegitimate  son 
of  the  wife.  It  was  shown  that  the  claimant  had  mar- 

ried the  mother  of  an  illegitimate  son,  he  not  being 
the  putative  jfather,  and  that  all  three  had  lived  to- 

gether, the  son  contributing  his  wages  toward  the 
expenses  of  the  household.  The  court  helcf  that  the  hus- 

band was  not  a  dependent  of  such  an  illegitimate  son 
within  the  meaning  of  the  English  compensation  act. 
A  similar  ruling  would  doubtless  obtain  in  this  country. 

The  effect  of  the  decisions,  then,  is  to  show  that  there 
is  nothing  to  prevent  a  father  of  the  deceased  workman 
obtaining  compensation  as  a  dependent,  provided  such 
dependency  actually  existed  at  the  time  of  the  accident. 

It  is  quite  generally  provided  in  the  various  statutes 
that  the  mother  of  a  deceased  workman  shall  recover 
compensation,  either  as  a  partial  or  total  dependent, 
according  to  the  degree  of  dependency  as  brought  out 
by  the  evidence.     The  real  question  involved  in  regard 
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to  the  mother  of  the  decedent  is  generally  found  not 
to  be  as  to  whether  dependency  existed,  but  as  to  the 
degree  thereof,  it  usually  being  fairly  well  presumed 
that  some  sort  of  a  dependency  exists  in  such  a  relation- 
ship. 

It  was  held,  in  an  Illinois  case,  that  where  it  is  shown 
that  the  mother  had  no  property  and  that  the  deceased 
and  his  sisters  had  taken  care  of  her,  all  keeping  house 
together,  there  was  sufficient  evidence  to  show  depend- 
ency. 

In  an  Illinois  case,  it  was  contended  that  such  con- 
tributions as  the  son  had  made  to  his  mother  were  not 

in  the  nature  of  contributions  for  support,  but  merely 
holiday  or  birthday  gifts.  The  court  ruled,  however, 
that  in  the  absence  of  an  express  showing  involving 
the  intent  of  the  deceased  in  making  the  gifts,  that  they 
would  be  presumed  to  have  been  made  for  support,  and 
that  dependency  would  therefore  be  established  to  the 
extent  of  the  contributions. 

Another  Ohio  Case 

In  another  Ohio  case,  there  was  evidence  'co  show 
that  a  deceased  daughter  had  been  turning  over  the 
greater  portion  of  her  wages  to  her  mother,  as  did  other 
wage-earning  members  of  the  family,  and  that  the 
mother  then  used  the  money  to  meet  the  household  ex- 

penses. It  was  held  by  the  Industrial  Commission  that 
this  was  sufficient  to  show  that  the  mother  was  at  least 
a  partial  dependent  of  the  deceased  daughter. 

In  an  English  case,  it  was  shown  that  a  workman 
had  been  in  the  habit  of  sending  weekly  contributions 
to  his  mother  and  that  for  a  certain  length  of  time  he 

had  sent'  a  certain  amount  regularly.  Upon  changing 
his  employment  he  sustained  an  accident  causing  death. 
It  was  shown  that  up  to  the  time  of  his  death  he  had 
made  no  contribution  to  his  mother.  The  court,  how- 

ever, held  that  the  evidence  was  sufficient  to  establish 
dependency,  leading  one  to  presume  that  he  would  have 
continued  such  contributions  had  he  lived. 

In  this  connection,  it  might  be  well  for  employers  to 
note  that  a  mere  change  of  employment  will  not  relieve 
an  employer  of  the  liability  of  paying  compensation  to 
dependents,  provided  compensation  would  have  been  due 
to  the  injured  workman  himself  had  he  lived.  The 
employer  who  is  employing  the  man  at  the  time  of 
accident  is  liable,  and  the  present  behavior  of  the  work- 

man is  not  the  true  criterion  of  dependency  liability, 
but  the  past  record  of  the  deceased  governs. 

The  Wisconsin  commission  has  held,  in  conformity 
with  a  decision  mentioned  in  connection  with  the  de- 

pendency of  a  father,  that  where  a  minor  son  con- 
tributes his  earnings  to  a  mother  who  supports  him 

out  of  those  earnings  as  well  as  herself,  that  the  extent 
of  dependency  cannot  be  ascertained  by  first  deducting 
the  value  of  that  support,  but  that  the  extent  of  the 
dependency  is  based  upon  the  total  earnings  of  the 
deceased.  In  other  words,  it  is  not  permissible  for 
employers  to  deduct  the  value  of  the  support  of  minor 
children  from  the  compensation  which  they  are  to  pay 

dependent  parents,  the  law  presuming  that  the  extent 

of  dependency  is  the  same  as  the  full  value  of  the  con- 
tributions made  by  the  deceased. 

The  mere  fact  that  a  son  leaves  a  widow  does  not 

ordinarily  affect  the  dependency  claim  of  a  mother  who 
is  an  actual  dependent  upon  him.  Most  of  the  statutes 

provide  the  amount  of  compensation  which  a  parent 
may  recover  in  such  cases,  and  in   New  Jersey  it  is 

fixed  at  25  per  cent.  The  court  of  that  state  sustained 
an  award  in  that  amount  to  a  dependent  mother,  say- 

ing that  the  payment  should  be  made  without  regard 
to  whether  the  son  left  a  widow  or  not. 

In  another  New  Jersey  case,  it  was  urged  that  since 
the  law  made  no  mention  of  such  a  case,  where  a  de- 

ceased workman  left  a  mother,  but  no  widow,  the  mother 
could  not  recover  any  compensation. 

What  the  Court  Said 

Said  the  court:  "It  would  be  absurd  to  construe 
the  act,  which  by  its  very  language  secures  compensa- 

tion to  actual  dependents  in  such  a  way  as  to  give  that 
compensation  to  more  remote  relatives  and  not  to  near 
relatives.  We  can  think  of  no  reason  that  would  justify 
such  an  exclusion.  That  it  was  not  intended  is  indi- 

cated by  the  fact  that  express  provision  is  made  for 
the  father  or  mother  where  there  is  a  widow.  The 
legislature  cannot  have  meant  to  provide  compensation 
where  the  decedent  was  under  the  double  obligation  to 
wife  and  parent  and  to  deny  it  when  he  was  only  under 

the  single  obligation  to  father  or  mother." 
In  Illinois,  it  was  held  that  where  the  deceased  work- 

man left  a  dependent  mother  and  nondependent  brothers 
and  sisters  that  the  compensation  was  payable  to  the 
mother  alone  and  not  to  the  brothers  and  sisters  also. 

In  this  connection  it  is  well  to  note  that  a  step- 
mother may  receive  compensation  as  the  dependent  of 

a  deceased  workman  the  same  as  his  actual  mother 
might,  the  sole  question  going  to  the  facts  in  the  case. 
The  test  in  dependency  is  never  a  test  of  relationship, 
as  it  might  be  if  dependents  stood  in  the  same  position 
as  beneficiaries,  but  the  test  is  the  fact  of  actual  de- 

pendency, either  in  whole  or  part,  and  where  the  facts 
establish  such  actual  dependency,  a  stepmother  will 
have  as  much  right  to  the  compensation  as  an  actual 
mother  in  the  same  circumstances  would  have.  Of 
course,  there  is  no  test  to  apply  where  the  statute 
establishes  a  legal  presumption  of  dependency  in  the 
case  of  a  mother,  such  dependency  being  established  by 
relationship  in  that  instance. 

The  wife  is  generally  conclusively  presumed  by  the 
statutes  to  be  a  dependent  on  the  husband,  provided 
they  were  living  together  at  the  time  of  the  accident 

causing  the  husband's  death.  It  is  seldom  that  the  de- 
pendency of  the  wife  rests  upon  a  question  of  fact, 

unless  it  be  as  to  whether  the  parties  were  "living 
together"  within  the  meaning  of  the  statute. 

In  Wisconsin,  it  has  been  held  that  this  question  is 
one  of  fact  to  be  determined  by  the  Industrial  Com- 

mission, as  are  all  other  questions  of  fact. 
In  a  Massachusetts  case,  it  was  held  that  where  the 

wife  and  children  of  the  deceased  were  living  apart 
from  him  at  the  time  of  his  death,  there  is  no  conclu- 

sive presumption  that  they  were  dependent  upon  him 
for  support,  but  that  it  is  a  question  of  fact  to  be  de- 

cided by  the  evidence  in  the  case. 
The  greatest  disagreement  in  the  case  of  dependency 

of  the  wife  arises  where  she  was  living  apart  from  the 
husband  at  the  time  of  the  accident.  As  to  where  there 
has  been  a  separation  of  the  parties,  many  questions 
of  interest  and  profit  to  employers  arise.  If  the  separa- 

tion is  the  fault  of  the  husband  and  he  has  been  com- 
pelled by  court  order  to  contribute  toward  the  support 

of  the  wife,  compensation  will  be  payable  to  her  as  a 

dependent. 
In  a  Scottish  case,  it  was  held  that  where  the  separa- 
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tion  was  due  to  the  wife,  where  she  had  voluntarily 

withdrawn  from  the  husband's  household  more  than  12 

years  before  his  death  and  had  supported  herself  from 

her  own  earnings,  that  it  could  not  be  held  that  she  was 

the  dependent  wife  of  such  workman  and  compensation 
was  denied  her. 

In  an  English  case,  it  was  shown  that  the  wife  had 

voluntarily  separated  herself  and  her  children  from  the 

husband  and  had  never  received  any  support  whatever 

from  the  husband,  although  it  was  shown  that  he  had 

repeatedly  offered  to  aid  in  their  support,  but  such  offer 
had  been  refused.  The  court  said  that  in  view  of  these 

circumstances  there  was  no  dependency  and  that  no 

compensation  should  be  paid  by  the  employer. 

In  still  another  case,  it  was  shown  that  the  husband 

and  wife  had  voluntarily  agreed  to  separate,  the  wife 

being  supported  by  an  illegitimate  son.  It  has  shown 

that  this  separation  occurred  more  than  11  years  prior 

to  the  death  of  the  husband  and  that  during  that  time 

they  had  met  only  casually,  three  times  in  all,  but  that 
on  each  occasion  the  wife  had  received  small  sums  of 

money  from  the  husband.  It  was  held  that  these  con- 
tributions established  no  evidence  of  dependency. 

The  mere  fact  that  the  parties  are  separated  at  the 

time  of  the  death  of  the  workman  is  not  sufficient  to  deny 

the  wife  compensation  as  a  dependent  even  under  the 
wording  of  the  American  compensation  acts. 

(_To  be  continued) 

Necessity  for  Keeping  Grinding  Wheels 
In  Perfect  Balance 
By  John  H.  Peckham 
The  Norton  Grinding  Co. 

This  brief  paper  is  written  with  the  idea  of  reaching 
users  of  grinding  wheels  and  machines  that  they  may 
know  the  real  necessity  of  having  wheels  in  perfect 
balance  at  all  times,  to  insure  precision  grinding  and 
to  produce  highest  quality  of  work  and  production  at 
the  minimum  cost. 

During  30  years'  development  in  grinding  machines 
engineers  have  spent  unlimited  time  and  money  to 
perfect  those  of  the  present.  They  have  realized  and 
tried  to  impress  upon  their  customers  through  untiring 
efforts  that  if  they  expect  the  machine  to  be  a  success 
the  wheel  must  be  in  balance. 

An  unbalanced  wheel  causes  chatter  marks  on  the 
work,  causes  the  wheel  to  pound,  wear  unevenly,  and 
breaks  up  the  face,  making  it  wear  very  rapidly.  It  also 
requires  frequent  dressing  and  truing  with  the  diamond, 
•with  the  result  that  the  diamond  cost  is  excessive. 

For  example:  An  18-in.  diameter  wheel  1  oz.  out  of 
balance,  running  1360  r.p.m.  on  a  10  x  36-in.  Norton 
cylindrical  grinding  machine,  exerts  a  force  of  about 
25  lb.  every  revolution,  and  will  produce  vibration  in 
the  machine,  which  is  reproduced  on  the  work.  The 
continual  pounding  in  the  spindle  boxes  will  in  short 
time  wear  the  boxes  and  spindle   egg-shaped. 

With  these  conditions  existing  the  operator  not  only 
imperils  his  life  as  well  as  that  of  nearby  fellow- 
workmen,  but  finally  accomplishes  the  destruction  of 
spindle  boxes  and  gets  unsatisfactory  work. 

Can  you  imagine  standing  before  a  grinding  wheel 
running  between  6000  and  6500  surface  feet  per  minute 
and  having  the  wheel  break?  To  be  sure,  adequate 
safety  hoods  and  guards  are  in  vogue,  but  there  is 
a'.ways  danger.    Of  all  evils  mentioned  heretofore  this 

one  alone  should,  for  the  protection  of  life  and  limb, 
be  considered  first. 

Customers  have  in  many  instances  believed  that  the 
gears  in  the  headstock  caused  chatter  marks,  but  in 
practice  nine  cases  out  of  every  ten  have  proved  the 
wheel  to  be  out  of  balance. 

Never  tighten  spindle  boxes  to  overcome  chatter 
marks.  The  procedure  may  help  the  condition  but  it 
will  never  eliminate  it.  Put  the  grinding  wheel  in 
static  balance  from  time  to  time.  Note  the  Norton 
cast-iron  balancing  center,  with  lead  inserts  for  putting 
the  wheel   in  balance,  shown   in  the  cut. 

Place  the  wheel  on  a  balancing  arbor  and  the  arbor^ 
on  a  balancing  stand  having  knife  edges,  making  sure 
that  the  stand  is  accurately  leveled  in  both  directions 

BALANCING  A  GRINDING  WHEEL 

to  insure  accuracy  of  balance.  Proceed  to  move  the  lead 
inserts  relative  to  each  other,  until  the  wheel  can  be 
placed  at  any  point  on  the  knife  edges  and  balance 
itself. 

The  periphery  of  the  wheel  balanced  with  weights  in 
proper  places  will  produce  good  work  until  the  wheel 
has  been  reduced  by  wear  about  1  in.  For  example: 
When  a  wheel  18  in.  in  diameter  has  been  reduced  to 
17  in.,  it  should  again  be  balanced.  As  the  wheel  is 
reduced  in  diameter  from  time  to  time  the  lead  weights 
must  be  shifted  in  their  relative  positions  to  insure 
best  results. 

A  wheel  in  balance  at  all  times  reduces  the  diamond 
consumption  and  wheel  wear  beyond  conception,  and 
the  user  of  grinding  machines  and  wheels  will,  by 
properly  attending  to  this  matter,  secure  four  important 
results:  Safety  for  the  operator,  accuracy,  production 
and  good  work,  while  the  time  employed  in  balancing 
wheels  will  save  many  dollars  worth  of  diamonds  and 
wheels. 
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High-Power 1 H^r Milling  Machine 
Special  Correspondence 

As  a  result  of  the  success  attained 

by    the   new    No.    5    high-power 

^^^HI^IHHBjBb^^^^^^^^^^^h^' 
horizontal   type  Cincinnati   mill- 

ing machine,  described  on  page 

971  of  the  "American  Machinist," 
the   Cincinnati  Milling  Machine 
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Co.,  Cincinnati,  Ohio,  has  placed 
on  the  market  a   heavy  vertical 

machine   of   similar   design,    em- 

|
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bodying  some  of   the  same  fea- 
tures.    This  new  machine  is  in- 

tended for  extremely  heavy  work 
and  is  patterned  after  the  No.  S 
in  all  those  elements  which  are 

"                m 

.  ..1 

common  to  both  machines. 

FOR  die  work,  some  classes  of  toolroom  work  and 

many  manufacturing  operations,  the  vertical- 
spindle  milling  machine  has  many  obvious  ad- 

vantages over  a  machine  of  horizontal  type.  Chucking 
the  work,  in  particular,  is  often  simpler  and  the  work 
is  more  accessible  and  very  easily  observed.  Also,  in 
combination  with  a  rotary  milling  attachment  the  ver- 

tical-spindle machine  becomes  a  continuous  milling  ma- 
chine. The  stresses  set  up  by  the  cutter  in  the  vertical 

machine,  particularly  when  using  the  large-diameter 
face  mills  for  which  this  machine  is  designed,  are  just 
as  severe  as  those  which  must  be  taken  by  the  horizontal 
machine  of  the  same  horsepower  rating.  However, 
horizontal  machines  are  provided  with  braces  for  tying 
the  upper  part  of  the  machine  carrying  the  cutter,  and 
the  knee  which  carries  the  table  and  the  work,  together. 
There  is  no  such  provision  on  a  vertical  machine  and 
the  stresses  must  be  absorbed  by  the  knee  and  column 
and  those  parts  must  therefore  be  made  very  strong 
and  solid  to  take  heavy  cuts  at  high  rates  of  feed.  The 
illustration.  Fig.  1,  will  indicate  that  the  column  of  this 
new  machine  has  unusually  great  depth  and  width,  the 
walls  being  thick  and  well  ribbed. 

The  Construction  of  the  Knee 

The  knee  is  the  other  member  which  must  absorb 
these  same  stresses  and  also  carry  the  entire  load  of  the 
table,  saddle,  fixture  and  the  work.  It  is  shown  in  Fig. 
2,  which  illustrates  the  size  of  this  member  as  well  as 
the  thickness  of  its  walls,  and  the  extent  to  which  it  is 
ribbed.  The  openings  are  small  and  are  placed  as  far 
as  possible  in  the  neutral  sections.  It  is  connected  to 
the  column  by  rectangular  bearings  with  square  gibs 

and  narrow  guides  which,  together  with  the  rigid  con- 
struction of  the  knee  itself,  provide  ample  strength  for 

the  maximum  cuts  and  heaviest  load  this  large  machine 
is  designed  to  carry. 

The  saddle  is  long  and  its  extreme  width  provides  an 
ample  bearing  for  the  table.  Its  bearings  on  the  knee 
are  again  rectangular,  square  gibbed  and  with  a  narrow 
guide  which  provides  good  sliding  conditions  even  when 
the  table  is  heavily  loaded,  and  at  the  end  of  its  travel. 
This  square  gibbing  also  enables  the  incorporation  of 
a  very  effective  clamp  for  securing  the  saddle  to  the 
knee.  This  clamp  is,  in  fact,  so  effective  that  no  special 
stops  or  other  facilities  are  required  for  holding  the 
saddle  in  position  when  heavy  irregular  cuts  are  being 
taken.  The  saddle  details  are  shown  in  Fig.  3,  which 
also  illustrates  the  liberal  proportion  of  the  feed  gear- 

ing, the  connection  of  the  power  quick-travorse  trans- 
mission and  also  the  connection  for  the  drive  for  the 

circular  milling  attachment  shown  in  Fig.  4.  This 
circular  attachment  is  also  entirely  new,  designed  in 
strength  and  general  proportions  to  suit  the  machine. 
By  using  this  arrangement  the  machine  may  be  con- 

verted into  a  continuous  milling  machine,  at  the  same 
time  allowing  the  use  of  the  table  feed  independent  of 
the  rotary  feed.  It  also  makes  possible  the  use  of  the 
power  quick  traverse  for  both  the  machine  table  move- 

ment and  for  rotating  the  attachment  table,  the  oper- 
ator being  relieved  of  all  hand  adjustments. 

The  table  of  the  machine  is  19  in.  wide,  has  a  working 
surface  68  in.  long,  with  three  T-slots  3  in.  wide,  provid- 

ing ample  clamping  facilities.  In  order  to  resist  as  far 
as  possible  the  warping  effect  of  clamping  bolts  when 
holding  the  work  for  heavy  cuts  the  table  has  been 
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FIG.    2, VIEW    SHOWING    THE    RUGGED    CONSTRUCTION 
OP  THE  KNEE 

made  of  unusual  height,  box  section,  and  has  a  large 
number  of  ribs  to  give  it  added  stiffness. 

The  main  driving  pulley  runs  on  ball  bearings  and 
is  mounted  on  a  bracket  fastened  to  the  column,  this 
method  relieving  the  driving  shaft  of  belt  pull.  It  drives 
the  machine  through  a  large  powerful  friction  clutch 
which  is  operated  by  the  main  starting  lever  from  either 
the  front  or  rear  of  the  machine.  When  the  clutch  is  re- 

leased to  stop  the  machine  an  automatic  brake  is  en- 
gaged and  stops  the  spindle  almost  instantaneously.  A 

belt  guard  conforming  with  the  modern  safety  laws  is 
also  provided.  The  main  driving  pulley  runs  at  a  fast 
speed  which  allows  the  use  of  a  high-speed  motor  for 
either  the  belted  or  geared  driving  arrangements. 

The  Speed-Change  Mechanism 

The  speed-changing  mechanism  is  similar  to  that  of 
the  No.  5  machine  except  that  the  spindle  and  back  gear 
shaft  are  turned  to  the  vertical  position.  One  of  the 
novel  features  of  this  machine  lies  in  the  fact  that  this 
is  accomplished  by  incorporating  in  the  vertical  machine 
the  same  large  face  gear  and  the  same  powerful  mount- 

ing of  the  spindle  as  in  the  horizontal  machine.  The 
back  gear  shaft  which  is  parallel  with  the  spindle,  and 
therefore  also  in  a  vertical  position,  is  driven  through 
a  pair  of  bevel  gears,  and  back  of  these  the  entire  drive 
is  the  same  as  on  the  horizontal  machine.  The  speed 
changes  are  made  through  selective  sliding  gears.  There 
are  no  tumblers  in  the  machine,  and  all  shafts  are 
hardened.  The  back  gear  shaft  has  four  integral  keys 
on  which  the  back  gears  slide.  This  transfers  the  slid- 

ing feature  from  the  spindle  to  the  back  gear  shaft 
and  eliminates  the  difficulty  resulting  from  a  construe- 
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tion  that  requires  the  spindle  to  slide  through  the  gears. 
The  gears  on  the  back  gear  shaft  may  be  selectively 

brought  into  mesh  with  the  gears  of  the  spindle  and  no 
matter  which  set  of  gears  is  engaged,  when  the  spindle 
is  adjusted  vertically  they  may  slide  along  with  the 
head  and  retain  their  driving  engagement  at  all  posi- 

tions of  the  head  The  spindle  itself  has  no  gears  on 
it  but  is  surrounded  by  a  sleeve,  the  lower  end  of  which 
is  slightly  tapering  and  fits  snugly  on  the  spindle  to 
which  it  is  Keyed  at  this  point.  This  construction  for 
all  practical  purposes  makes  the  spindle  and  sleeve  one 
piece,  having  the  effect  of  merely  enlarging  the  diam- 

PIG.  3.     DETAIL  VIEW  OF  THE  TOP  OF  THE  SADDLE  WITH 
THE  TABLE  REMOVED 

FIG.    4.      MACHINE   WITH    THE    .SPINDLE   HEAD   LOWERED 
AND  CIRCULAR  MILLING  ATTACHMENT  IN  PLACE 

eter  of  the  spindle,  and  at  the  same  time  placing  all 
stresses  due  to  driving  on  the  sleeve  to  which  the  face 
gear  for  the  slow  speeds  and  secondary  gear  for  the 
higher  series  of  speeds,  are  keyed.  When  the  head  is 
adjusted  up  and  down,  these  gears  are  carried  with 
it  and  there  is  a  connection  between  the  head  and  the 
driving  gears  on  the  back  gear  shaft  which  moves  them 
up  and  down  to  correspond. 

The  Spindle  Head 

The  spindle  head  is  square  gibbed  to  the  column  and 
carries  both  bearings  of  the  spindle  in  fixed  positions  in 
relation  to  each  other  for  all  positions  of  the  head.  The 
quick  head  adjustment  may  be  made  through  the  pilot 
wheel  at  the  right  side  of  the  column,  one  turn  of  which 
moves  the  head  6  in.,  the  full  adjustment.  There  is  also 
a  slow  adjustment  provided  through  a  handwheel 
(worm  and  wormwheel)  which  is  brought  into  engage- 

ment by  means  of  a  fine-tooth  clutch  operated  by  a 
knob  in  front  of  the  pilot  wheel.  There  is  a  micrometer 
stop  and  also  a  micrometer  dial  provided.  The  details 
of  the  head  are  shown  in  Fig.  5. 

The  feed  mechanism  is  placed  at  the  side  of  the  knee 
and  the  feed  changes  are  made  through  sliding  gears 
by  a  single  lever  operated  from  the  front.  The  changes 
may  be  made  instantaneously  from  one  feed  to  any 
other  by  merely  shifting  the  position  of  this  lever.  Its 
location  and   the  ease  with  which   the  feeds   may   be 
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changed  also  makes  the  fast  feed  of  30  in.  per  minute 
available  as  a  quick  traverse  for  cross  and  vertical  ad- 

justments. The  standard  feed  range  is  i  in.  to  30  in. 
A  slower  or  a  faster  rate  may  be  furnished. 

The  individual  feed  levers  for  table  feed  control,  each 
of  which  starts,  stops  and.  reverses  its  corresponding 
feed,  also  at  the  same  time  indicates  the  direction  of 
movement  and  these  levers  are  duplicated  at  the  rear 
of  the  machine  so  that  the  feeds  can  be  controlled  from 
a  position  behind  the  table  when  the  size  of  the  work 
makes  this  position  desirable.     The   table  feed   lever 

apart  and  assume  the  cutter  in  the  space  between  the 

two  pieces.  The  operator  starts  the  machine;  im- 
mediately the  table  moves  quickly  until  one  of  the  pieces 

has  arrived  at  the  cutter,  when  the  dog  trips  to  the 
feed  rate;  the  work  is  fed  under  the  cutter  and  then  the 
table  is  reversed  and  is  returned  at  the  quick  rate  until 
the  cutter  arrives  at  the  next  piece,  when  a  second  dog 
trips  to  the  feed  rate.  After  this  piece  has  been 
traver-sed  the  table  is  again  reversed,  and  a  piece  which 
the  operator  has  in  the  meantime  chucked  in  the  other 
fixture  is  again  brought  to  the  cutter  and  so  on.    This 

FIG.  5.     A  CROSS-SECTION  OF  THE  MACHINE  THROUGH  THE  CENTER  LINE  OF  THE  SPINDLE,  TOGETHER  WITH 
DETAILS   OF  THE  OILING  AND  GEAR-SHIFTING   MECHANISM 

has  five  positions  controlling  the  starting,  stopping  and 
reversing  of  the  table  feed,  and  also  the  quick  traverse 
of  100  in.  per  minute  for  the  longitudinal  movement  in 
both  directions.  The  trip  mechanism  is  arranged  for 
intermittent  feed,  this  feature  being  made  available 
by  setting  the  necessary  dogs  to  suit  the  work  and  the 
intermittent  feature  may  be  used  for  feeding  in  either 
direction.  This  feature  saves  much  time  on  work  in 
which  the  cut  is  intermittent,  the  fast  and  slow  feeds 
being  controlled  entirely  by  dogs,  automatically  bring- 

ing the  quick  traverse  into  action  at  all  times  except 
when  the  feed  rate  is  being  used.  This  is  one  of  the 
outstanding  features  of  this  new  machine  and  is  a  great 
time  saver. 

One  of  the  cycles  of  movement  which  is  especially 
useful  in  the  vertical  machine  is  the  continuous  recipro- 

cating cycle.  The  application  of  this  cycle  is  as  follows : 
Assume  two  pieces  of  work  on  the  table  some  distance 

is  continuous  reciprocating  milling,  the  operator  chuck- 
ing a  piece  in  one  fixture  while  the  machine  is  milling 

the  other,  the  entire  opwation  of  the  machine  being 
automatic. 

Table  and  Crossfeed  Are  Dog-Controlled 

Another  feature  is  that  the  table  and  crossfeed  can  be 

used  consecutively,  being  dog-controlled.  The  design 
of  the  trip  members  is  such  that  with  the  dog  in  the 
path  of  the  trip-plunger,  the  power  feed  can  be  easily 
reversed  and  the  table  fed  in  the  reverse  direction,  so 
that  the  work  can  be  finished  in  a  square  or  rectangular 

path  in  either  direction. 
A  centrifugal  lubricant  pump  with  a  capacity  of  11 

gal.  per  minute  is  supplied  as  regular  equipment  for 
cooling  the  cutters.  A  geared  pump  placed  in  the  pulley 
bracket  provides  automatic  lubrication  of  all  mechanism 
in  the  column,  and  several  centralized  oiling  stations 
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provide  quick  and  convenient  oiling  facilities  for  the 
bearings  in  the  knee,  saddle  and  table.  Another  feature 
is  that  it  is  not  necessary  to  set  the  table  in  a  certaii 
position  for  oiling  the  inside  parts  of  the  saddle  and 
table  and  their  bearings,  as  these  parts  may  be  oiled 
with  the  table  in  any  position  whatsoever. 

Fig.  6  is  the  spindle  head  detached  and  shows  .the  two 
main  gears  and  the  gear-shifting  mechanism,  as  well 

FIG.    6.      SPINDLE   HEAD    REMOVED,    SHOWING   THE  GEARED  DRIVE 

as  the  method  in  which  the  gear  assembly  slides  on  the 
back  gear  shaft  to  allow  for  spindle-head  adjustment. 

A  view  of  the  machine  from  the  side  opposite  that 
given  in  Figs.  1  and  4,  is  shown  in  Fig.  7. 

FIG.    7.      MArHINK   AS  VIEWED  FROM  THE   RIGHT   FRONT 
Size  of  table,  19  in.  wide,  G8  in.  long,  with  three  S-in.  T-slots ; driving  pulley,  16  in.  in  diameter  for  5-in  belt,  running  600 r.p.m. ;  rapid  traverse  for  cross  and  vertical  adjustment,  30  in 

per  minute ;  rapid  traverse  of  table  feed,  100  in  per  minute  •' capacity  of  centrifugal  lubricant  pump,  11  gal.  per  minute;  weight! 

Centralized  Compressor  Plant  Versus 
Independent  Compressors 

By  E.  L.  Mills 

I  wish  to  take  exception  to  the  conclusions  drawn  by 
Frank  Richards,  under-  the  above  heading,  on  page  728 
of  American  Machinist.  He  criticises  the  use  of  several 
compressors  by  the  Winslow  Bros,  of  Chicago,  in  their 

shell  shop  and  shows  the  economy  of 
a  single  unit  which  is  ideal  for  a  shop 
running  10  hr.  a  day  and  six  days  a 
week  but  not  for  a  shell  shop.  The 
shell  business  was  a  24-hr.  day,  seven 
days  a  week,  job.  Every  minute  of 
the  time  air  had  to  be  used  for  some 
purpose.  Therefore  the  shut  down 
of  the  single  unit,  for  any  reason 
would  tie  up  the  whole  works.  The 
best  reason,  however,  for  two  or 
more  compressors,  was  to  provide  a 
separate  supply  of  air  for  the  sand- 

blast In  every  shop  this  was  a 
comparatively  unknown  factor.  The 
number  of  shells  passing  per  hour 
would  vary;  perhaps  a  series  would 
be  condemned  for  bad  varnish  and 
they  would  be  added  to  the  regular 
run.  The  greatest  variable,  how- 

ever, was  the  constant  wear  of  the 
nozzles.  I  have  frequently  found 
them  i  to  3  in.  in  diameter,  but  this 
did  not  worry  the  operators. 

Now  consider  a  single  system,  very  ample  for  aver- 
age conditions:  Suddenly  a  battery  of  oversize  nozzle 

sandblast  machines  cuts  in.  The  first  intimation  of 
trouble  is  that  about  half  of  the  heavy  bore  chucks  are 
slipping,  entailing  more  or  less  loss  in  production.  After 
a  few  such  slips  the  beautiful  cutting  surface  on  the 
outside  of  the  shell  would  enlarge  the  jaws  so  that 
they  would  have  to  be  repaired  or  replaced. 

It  is  easy  to  say  "more  air,"  "watch  the  nozzles,"  "use 
larger  chuck  cylinders,"  but  the  practical  cure  was  a 
separation  of  the  two  systems  which  put  the  penalty  for 
low  air  pressure  where  it  belonged  every  time. 

Shell  shops  were  got  together  in  the  shortest  possible 
time  and  could  not  afford  to  wait  three  or  four  months 
for  a  large  compressor  if  several  smaller  ones  could  be 
purchased  off  the  shelf.  New  uses  were  found  for  air 

every  day;  blowpipes  seemed  to  sprout  and  grow  over- 
night. The  best  of  chuck  cylinder  connections  and 

pistons  used  several  times  the  figured  amount  of 
air.  It  was  a  constant  struggle  in  the  earlier  shops 
to  keep  up  with  the  demand  for  air.  This  was  also 
due  in  a  great  measure  to  the  rapid  growth  in  produc- 

tion called  for  by  the  Government  and  the  enormous 
advantage  of  compressed  air  in  a  shop  of  this  kind. 

The  later  shops,  or  those  starting  during  the  last  two 

years,  had  the  advantage  of  the  first  shops'  experience 
and  probably  came  closer  to  the  mark  in  figuring  their 
air  requirements.  One  of  the  peculiarities  of  this  work 
was  that  there  were  no  secrets.  All  were  working  to 
the  same  end,  and  while  no  two  shops  were  equipped  or 
arranged  alike,  any  shortcut  method  or  process  was  open 
and  free  to  all  that  were  in  the  business  or  expected 
to  be. 

I  feel  sure  that  the  Winslow  separate  compressor  plant 
was  right  for  the  reasons  stated  here  if  for  no  others. 
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Load  Characteristics  of  Radio -Thrust  Bearing 
By  F.  W.  GURNEY 

This  article  is  practically  a  description  of  the 
chart  for  finding  the  capacities  of  ball  bearings  of 
the  radio-thrust  type.  The  principles  underlying 
the  construction  of  the  bearing  are  discussed 
briefly  and  its  history  is  outlined. 

THE  idea  of  making  an  annular  ball  bearing  in 
which  the  balls  have  contact  with  their  raceways 
at  an  angle  suitable  to  take  a  definite  combination 

of  thrust  with  radial  load  came  to  the  writer  in  1908  or 
1909.  With  this  basic  idea  in  mind  the  writer  pro- 

ceeded to  figure  what  contact  angles  would  be  required 
to  give  to  such  bearings  various  thrust  capacities.  He 
figured  what  angle  of  contact  would  give  to  such  a 
bearing  a  thrust  capacity  one-fourth  the  radial  capacity, 
what  angle  would  give  50  per  cent,  thrust  capacity,  what 
angle  75  per  cent,  thrust  capacity,  and  so  on  up  to  double 
and  treble  the  radial  capacity.  Bearings  of  these  vari- 

ous kinds  were  constructed  and  numerous  tests  made. 
Formulas  were  developed  for  the  securing  of  the  de- 

sired angles  of  contact  and  methods  devised  for  the 
production  of  bearings  of  this  type.     A  very  extensive 
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FIG-.   1.      PARALLELOGRAM   OP  FORCES 

business  has  been  built  up  on  this  type  of  bearing,  which 

the  writer  christened  the  "radio-thrust  bearing." 
The  radio-thrust  bearing  when  first  put  upon  the 

market  some  10  years  ago  met  with  very  general  dis- 
approval and  even  ridicule.  The  early  pioneers  in  the 

development  of  the  modern  ball  bearing  had  come  to 
the  conclusion  that  the  proper  way  to  take  care  of 
cases  where  there  were  loads  of  both  a  radial  and  an 
axial  character  was  to  use  two  types  of  bearings,  a 
radial  bearing  to  carry  the  radial  load  and  a  thrust 
bearing  to  carry  the  axial  load.  It  was  early  found 
that  the  annular  bearing  as  then  developed  was  not  at 
all  suitable  to  take  axial  loads  of  any  magnitude.  Ac- 

cordingly the  dictum  was  soon  laid  down,  and  that  with 
a  good  deal  of  emphasis  and  insistence,  that  where 
there  were  thrust  loads  of  any  considerable  amount 
thrust  bearings  must  be  used.  The  experience  of  users 
of  ball  bearings  amply  justified  this  rule.  With  uni- 

versal usage  the  practice  solidified  into  a  rule  so  rigid 
that  no  one  thought  of  disregarding  it. 

When   therefore  the  proposal  was  made  to  take  a 

radial  load  and  a  large  thrust  load  on  one  and  the  same 
bearing  it  was  met  with  almost  universal  condemna- 

tion. It  was  directly  counter  to  a  rule  based  on  uni- 
versal experience  and  was  accordingly  rejected  as  rank 

heterodoxy.  Some  objected  that  we  were  undertaking 
the  palpable  absurdity  of  trying  to  make  the  balls  roll 
two  ways  at  once.  So  for  some  time  the  radio-thrust 
bearing  got  very  scant  consideration. 

All  this  is  now  past  and  well-nigh  forgotten  history. 
It  is  not  the  first  time  that  a  rule  firmly  established  by 
general  practice  has  been  incontinently  swept  aside  by 
some  innovation  at  first  regarded  as  absurd.  The  first 
steamship  that  crossed  the  Atlantic  carried  a  little  book 
just  off  the  press  in  which  an  English  scientist  proved 
by  incontrovertible  mathematics  that  a  ship  could  not 
be  built  large  enough  to  carry  coal  enough  to  generate 
power  enough  to  drive  the  ship  across  the  Atlantic. 
Doubtless  his  British  complacency  was  unruffled  by 
this  circumstance.  The  bearing  which  the  recognized 
authorities  rejected  as  a  palpable  absurdity  has  become 
one  of  the  most  conspicuous  successes  in  the  bearing 
industry.  Its  sales  have  mounted  up  into  the  millions. 
It  has  begun  to  be  somewhat  generally  suspected  that 
the  fundamental  principles  which  the  German  doctri- 

naires laid  down  as  the  laws  to  which  all  ball-bearing 
practice  must  conform  are  after  all  not  as  the  laws  of 
the  Medes  and  Persians.  It  might  be  something  less 
than  lese  majesty  to  suggest  that  these  principles  were 
possibly  incomplete. 

In  that  highly  specialized  branch  of  mechanical  en- 
gineering which  has  been  developed  along  with  the 

development  of  the  ball-bearing  industry  there  are  two 
quite  distinct  sub-branches.  There  is  a  branch  which 
investigates  and  analyzes  the  nature  and  characteristics 
of  the  loads  that  are  to  be  borne  on  the  bearings,  and 
there  is  the  constructive  branch  which  designs  and  ap- 

plies bearings  appropriate  to  carry  these  loads  most 
efficiently.  When  we  come  to  analyze  a  mechanism  to 
ascertain  its  bearing  requirements  we  find  loads  of 
various  magnitudes  to  be  carried  at  various  speeds. 
We  find  loads  which  are  exerted  in  a  direction  per- 

pendicular or  at  right  angles  to  the  rotating  shaft, 
which  we  call  radial  loads.  We  find  loads  exerted  in 
line  or  longitudinal  with  the  shaft,  which  we  call  axial 
or  more  commonly  thrust  loads.  And  we  find  loads 
combining  both  radial  and  thrust  elements.  For  ex- 

ample the  loads  coming  from  a  spur  gear  are  radial 
loads.  The  loads  from  a  screw  and  from  marine  and 
aerial  propellers  are  thrust  loads.  The  loads  from 
bevel  gearing,  from  the  various  forms  of  helical  or 
spiral  gearing,  from  worm  gearing,  are  a  combination 
of  both  radial  and  thrust  loads.  The  main  spindles  of 
most  machine  tools,  such  as  lathes  and  milling  machines, 
must  carry  both  radial  and  thrust  loads. 

The  bearing  engineer  who  would  make  trustworthy 
mountings  for  taking  care  of  such  cases  must  make  a 
correct  analysis  of  the  loads,  must  determine  just  what 
are  the  radial  loads  and  just  what  are  the  thrust  loads. 
When  the  ball-bearing  engineer  has  made  a  correct 
analysis  of  the  bearing  loads  of  the  mechanism  under 
consideration  and  knows  just  what  loads  he  has  to  take 
care  of  the  very  practical  problem  presents  itself,  How 
shall  he  most  efficiently  carry  these  loads?     To  clarify 
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the  discussion  let  us  take  a  very  simple  case.  Let  us 

suppose  that  the  engineer  has  at  a  certain  place  a 
radial  load  of  300  lb.  and  a  thrust  load  of  400  lb.  Now 

there  are  two  ways  of  taking  care  of  this  case.  The  old 

way  is  to  provide  a  radial  bearing  to  take  the  300-lb. 
radial  load  and  a  thrust  bearing  to  take  the  400-lb. 

axial  load.  This,  according  to  European  authorities, 

whose  word  a  few  years  ago  was  regarded  as  law  and 

-THAN  So* 

FIG.   2.      DIRECTIONS  OF  LOAD  UPON  ONE  BALLi 

not  to  be  questioned,  was  the  only  proper  way  to  take 
care  of  this  case  with  ball  bearings.  The  new  way,  the 
radio-thrust  way,  is  to  take  the  300-lb.  radial  and  the 
400-lb.  thrust  load  on  one  bearing. 

Now  there  are  one  or  two  very  significant  differences 
to  be  observed  in  the  actual  load  conditions  as  they 
exist  in  these  two  mountings.  In  the  one  case  we  are 
carrying  300  lb.  on  one  bearing  and  400  lb.  on  another. 
We  are  carrying  on  the  two  bearings  a  total  load  of 
700  lb.  In  the  other  case  we  have  a  load  of  300  lb. 
exerted  radially  and  a  load  of  400  lb.  exerted  axially,  or 
in  a  direction  90  deg.  from  the  direction  of  the  300-lb. 
load.  What  is  the  total  load  in  this  case  ?  It  is  not  the 
sum  of  300  and  400  lb.  It  is  the  resultant  of  300  lb. 
and  400  lb.  exerted  at  right  angles.  The  actual  load 
on  this  single  radio-thrust  bearing  is  only  500  pounds. 

Everyone  familiar  with  the  most  elementary  prin- 
ciples of  mechanics  understands  how  the  combination 

of  two  forces  exerted  in  different  directions  is  a  simple 
and  single  force  acting  in  one  direction.  This  simple 
mechanical  principle  is  usually  shown  graphically  by 
the  use  of  the  parallelogram  of  forces  (Fig.  1).  The 
amount  and  direction  of  the  two  forces  are  represented 
by  the  vertical  and  horizontal  sides  of  the  parallelogram. 
The  resultant  force  is  shown,  both  in  amount  and  direc- 

tion, by  the  diagonal.  Every  lad  in  high  school  knows 
that  the  .square  on  the  diagonal  is  equal  to  the  sum  of 
the  squares  on  the  two  sides.  There  is  manifestly  this 
very  radical  advantage  in  the  single  radio-thrust  method 
of  carrying  combined  radial  and  thrust  loads ;  it  effects 
a  very  material  saving  in  the  amount  of  the  load  that  is 
actually  borne  on  the  bearings.  With  the  use  of  a 
radial  bearing  and  a  thrust  bearing,  the  bearings  are 
actually  loaded  with  the  sum  of  the  two  loads,  the  full 
radial  load,  no  less,  carried  on  one  bearing,  and  the 
full  thrust  load,  no  less,  carried  on  the  thrust  bearing. 

With  the  loads  combined  on  the  one  bearing  the  total 
load  carried  is  not  the  sum  but  the  resultant,  the  square 
root  of  the  sum  of  the  squares  of  the  loads  exerted  at 

right  angles  to  each  other.  (C  =  V  A'  +  B'.)  In  all 
cases  the  actual  load  borne  is  the  resultant  as  shown  by 

the  parallelogram  of  forces. 
Furthermore,  there  .is  not  only  this  obvious  large 

saving  in  bearing  load  effected  by  the  radio-thrust 
method;  there  is  great  saving  in  the  cost 
of  bearings  and  their  mounting.  With  the 
old  method  we  must  use  two  bearings  and 
we  must  provide  mountings  and  housings 
for  them.  By  the  new  method  we  carry  a 
materially  reduced  load  on  only  one  bearing 
requiring  but  the  single  mounting.  The 
arguments  from  considerations  of  simplic- 

ity, efficiency  and  economy  are  all  for  the 
radio-thrust   method. 

Having  now  reduced  these  two  loads,  the 
300-lb.  radial,  or  vertical,  and  the  400-lb. 
thrust,  or  horzontal,  to  a  single  load  of  500 
lb.  exerted  in  the  diagonal  or  oblique  direc- 

tion shown  by  the  graphic  diagram  of  the 

parallelogram  of  forces,  it  remains  to  pro- 
vide a  suitable  bearing  to  take  this  diagonal 

load. 
Putting  the  case  in  this  way  we  get  a 

direct  indication  for  a  bearing  of  the  radio- 
thrust  type,  a  bearing  in  which  the  load 
line  of  the  ball  is  inclined  into  the  general 
direction  of  the  line  of  force  through  which 
the  actual  load  is  received.  In  a  limited  or 

modified  way  the  above  phrase  might  be  taken  as  a 
definition  of  the  radio-thrust  bearing.  It  needs,  how- 

ever, but  little  further  consideration  to  develop  the  fact 
that  a  proper  formula  for  the  proper  bearing  to  carry  a 
diagonal  load  of  a  certain  angular  direction  is  not 
exactly  one  in  which  the  load  line  of  the  ball,  or  the 

FIG.  3,     RADIO-THRUST  BEARING  WITH  LINES  OF  ACTION 
OP  FORCES 

Explanation :  Radial  load,  a  load  exerted  perpendicular  to  th€ 
shaft,  as  line  A  ;  thrust  load,  a  load  exerted  longitudinally  of  the 
shaft,  as  line  B  ;  diagonal  or  resultant  load  line,  actual  direction 
in  wnich  combined  load  is  exerted  on  tearing,  as  line  C  ;  load 
line  of  ball,  a  line  diametrically  thiough  ball  through  the  twc 
spots  of  contact  at  right  angles  to  the  axis  of  rotation  of  ball 
as  line  od  ;  angle  of  contact,  angle  between  load  line  of  ball  and 
central  plane  x  —  i,  of  bearing. 
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line  through  the  contact  points  of  the  ball,  is  coincident 
with  the  direction  of  the  line  of  force  through  which 
the  actual  load  is  exerted.  This  would  be  the  case  if  the 
load  bore  on  only  one  ball.  But  when  we  consider  that 
the  load  bears  on  a  number  of  balls,  and  that  the  load 
line  on  each  of  these  several  balls  extends  in  a  different 
direction,  the  problem  becomes  somewhat  complicated. 

When  the  bearing  is  subject  to  a  straight  thrust  load 
the  load  bears  on  all  the  balls,  on  each  ball  equally. 
When  the  bearing  is  subjected  to  a  straight  radial  load 
the  load  bears,  theoretically,  on  one-half  the  balls,  on 
each  ball  in  proportion  to  the  cosine  of  the  angle  be- 

tween the  load  line  of  the  ball  and  the  line  of  direction 
through  which  the  load  comes  onto  the  bearing.  To 
express  this  differently,  a  pure  thrust  load  is  borne 
equally  around  the  whole  circumference  of  the  raceway. 
A  pure  radial  load  is  borne  on  just  180  deg.  of  the 
raceway.  (In  this  discussion  we  ignore  complications 
due  to  compression  or  distortion  of  steel,  bearing  slack 
or  lack  of  fit  and  similar  irregularities.)  As  the  di- 

rection of  load  varies  from  the  vertical,  or  pure  radial, 
to  the  longitudinal,  or  pure  thrust,  the  amount  of  the 
raceway  in  load  contact  varies  from  the  half  to  the 
whole.  As  the  load  inclines  from  the  vertical  or  radial 
the  amount  of  raceway  under  load  increases  from  the 
180  deg.  As  soon  as  the  angle  between  the  direction 
of  load  and  the  load  line  of  the  ball  becomes  less  than 
90  deg.  the  ball  begins  to  take  load.  And  this  ball  takes 
load  in  proportion  to  the  cosine  of  such  angle.     The 

cosine  of  90  deg.  is  0.  The  cosines  of  angles  leas  90 
deg.  are  positive  quantities  increasing  as  the  angles 
become  less  until  we  get  the  cosine  of  the  angle  of  0 
deg.  which  is  1,  which  means  simply  that  when  the 
ball  comes  under  direct  load  it  gets  full  load  (Fig.  2). 

Fig.  2  shows  the  manner  in  which  the  balls  take  loads 
coming  from  different  directions.  It  represents  the 
top  ball  in  the  bearing  shown  in  Fig.  3.  When  the  load 
comes  upon  the  ball  at  an  angle  with  the  load  line  of 
the  ball  greater  than  90  deg.  the  load  tends  to  force 
the  ball  away  from  its  contact  with  the  raceway  at  d 
and  of  course  the  ball  gets  no  load.  This  is  the  case 
when  the  direction  of  load  varies  from  radial  over  to  the 
line  C,  which  is  shown  at  an  angle  of  90  deg.  from  the 
load  line  of  the  ball.  When  the  direction  of  the  load 
passes  the  90  deg.  line  C  and  the  angle  becomes  less 
than  90  deg.  the  load  begins  to  force  the  ball  against 
the  raceway,  the  pressure  being  in  proportion  to  the 
cosine  of  the  angle.  As  the  direction  of  load  swings 
around  further  the  load  becomes  greater  and  greater 
as  the  angle  becomes  less  and  less  until  we  get  full  load 
when  the  direction  of  load  becomes  coincident  with  the 
load  line  of  the  ball  and  the  angle  becomes  0.  The 

.  cosine  of  90  deg.  is  0,  the  cosine  of  0  deg.  is  1. 
The  load  lines  of  the  balls  converge  at  a  common 

point  0.     (Fig.  3.) 
Now  it  is  quite  plain  that  when  we  have  a  bearing  of 

the  radio-thrust  type,  one  in  which  the  balls  contact 
with  the  raceways  at  an  angle  rather  than  vertically 
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FIG.    4.      CHART    SHOWING    STATIC    CAPACITIES    OF    RADIO-THRUST   BEARINGS    UNDER   DIFFERENT  LOADS 

These  curves  show  the  capacities  of  the  radio-thrust  bearings,  in  percentages  of  the  regular  rated  loads,  to  carry  varioxis  com- binations of  radial  and  thrust  loads.  On  this  chart  the  radial  and  the  thrust  components  of  a  combination  load  may  be  laid 
off  and  the  resultant  load  determined  both  in  its  direction  and  amount,  the  same  as  by  the  parallelogram  of  forces.  By  meas- 

uring the  length  of  this  resultant  line  to  where  it  crosses  a  curve  wo  get  the  capacity  of  the  bearing  to  carry  that  particular  kind 
of  load.  For  example,  we  have  laid  out  on  this  cliart  a  load  made  up  of  600  lb.  radial  and  1800  lb.  thrust.  A  line  drawn  to  a 
point  60  points  up,  or  radial,  and  ISO  points  out  on  the  thrust  scale  measures  about  190  points  diagonally  from  the  0  point,  or 
corner,  showing  the  resultant  actual  load  to  be  about  1900  lb.  Where  this  line  crosses  the  curves  shows  that  for  a  load  the 
resultant  of  this  particular  combination  of  radial  and  thrust  loads  a  100  per  cent,  bearing  has  a  capacity  of  about  93  per  cent, 
of  its  rated  load,  that  a  150  per  cent,  bearing  has  a  capacity  of  about  131  per  cent,  of  its  rated  load,  and  that  a  200  per  cent., 
bearing  has  a  capacity  of  about  173  per  cent,  of  the  rated  load.  If  we  are  to  use  a  100  per  cent,  bearing  wo  must  select  one  whose 
rated  capacity  times  0.93  equals  1900  lb.  If  we  use  a  150  per  cent,  bearing  we  must  select  one  whoso  rated  capacity  times  1.31 
equals  1900.  If  we  use  a  200  per  cont.  bearing  we  must  take  one  whose  rated  capacity  times  1.73  equals  1900.  These  load 
determinations  must  be  modified  by  piH)por  factors  based  on  considerations  of  speed,  shocks,  and  the  conditions  of  service.  Put 
more  into  the  shape  of  a  formula,  we  would  say :  The  rated  load  of  the  proper  bearing  should  equal  the  indicated  resultant 
load  times  a  speed   factor  times  a  service  factor  divided   by  the   percentage  indicated  on  the  load  curve. 
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or  radially,  and  subject  this  bearing^  to  a  diagonal  load, 
that  is,  a  load  inclined  from  the  vertical  or  radial,  we 
have  a  complication  of  angles  between  this  line  of  load 
direction  and  the  load  lines  of  the  several  balls.  If  we 
can  determine  what  these  angles  are  it  is  a  simple  mat- 

ter to  deteiTOine  the  capacity  of  the  bearing  to  carry 
such  a  particular  load.  Having  determined  the  angles 
between  the  line  of  the  load  and  the  load  lines  of  the  balls 
under  load  the  static  capacity  of  the  bearing  as  regards 
this  particular  load  is  in  proportion  to  the  sum  of  the 
cosines  of  these  angles. 

Load  Capacity  of  Various  Types  of  Radio-Thrust 
Bearings  Graphically  Illustrated 

In  order  to  establish  the  actual  load  capacity  of  the 
various  types  of  radio-thrust  bearings  to  carry  loads 
of  various  degrees  of  inclination,  we  have  by  this 
method  computed  the  load  capacity  of  these  several 
bearings  to  carry  loads  from  all  directions.  From  these 
computations  we  have  plotted  curves  which  show 
graphically  just  what  are  the  load  characteristics  of 
the  different  types  of  radio-thrust  bearings.  We  have 
embodied  these  curves  into  a  chart,  Fig.  4,  which  enables 

one  to  ascertain  almost  at  a  glance  just  what  is  the  • 
capacity  of  any  one  of  the  radio-thrust  bearings  to 
carry  any  kind  of  load  that  may  be  imposed  upon  it. 
This  system  of  load  computation  for  the  radio-thrust 
bearing  disposes  of  all  uncertainty  as  to  what  is  the 
capacity  of  these  bearings  to  carry  known  loads.  It 
puts  the  radio-thrust  bearing  on  the  same  plain  footing 
as  regards  load  capacity  as  the  plain  radial  and  the  plain 
thrust  bearings. 

The  curves  on  this  chart  show  just  what  is  the 

capacity  of  either  type  of  radio-thrust  bearing  to  carry 
a  load  from  any  diagonal  direction.  The  chart  is  used 
as  follows:  If  it  is  desired  to  find  the  capacity  of  a 
bearing  to  take  a  load  made  up  of,  say,  650  lb.  radial 
and  400  lb.  thrust  we  read  up  65  on  the  vertical  or 
radial  scale  and  project  this  point  over  to  40  on  the 
horizontal  or  thrust  scale.  A  line  drawn  from  the  0 

point  to  this  65-radial  40-thrust  intersection  will  give 
the  amount  and  direction  of  the  resultant  load,  about 
765  lb.  This  line  extended  to  cross  the  load  curves 

shows  that  a  100  per  cent,  radio-thrust  bearing  will 
carry  about  109  per  cent,  for  a  load  in  this  direction, 
that  the  150  per  cent,  will  carry  about  115  per  cent, 
for  such  a  load  and  the  200  per  cent,  will  carry  about  124 
per  cent.  Any  point  on  a  curve  shows  the  per  cent, 
capacity  of  the  bearing  for  a  load  in  the  direction  of  a 
line  drawn  through  such  point  to  the  zero  point  of  the 
chart. 

Consideration  of  Speed  and  Friction  Cannot 
Be  Ignored 

It  should  be  stated  in  this  connection  that  these  load 
characteristics  as  shown  by  this  scheme  are  for  static 
loads.  They  do  not  take  into  consideration  the  effect 
of  speed  and  friction  upon  the  available  working  capac- 

ities of  bearings.  Considerations  of  speed  and  friction 
cannot  be  ignored,  except  at  slow  speeds.  That  is  an- 

other matter,  and  of  great  importance,  which  we  will 
not  undertake  to  discuss  at  this  time.  It  will  perhaps 
be  treated  in  another  article.  This  discussion  and 
these  curves  pertain  to  actual  bearing  pressures  and 
to  the  actual  load-bearing  characteristics  of  the  several 
types  of  radio-thrust  bearings  as  based  on  definite 
limits  of  contact  pressure  between  balls  and  raceways. 

A  radio-thrust  bearing  of  either  type  having  a  load 
whose  direction  and  amount  is  represented  by  a  line 
drawn  from  a  point  in  its  load  curve  to  the  0  point  on 
the  chart  is  so  loaded  that  the  maximum  load  to  which 
a  ball  is  subjected  is  d'  X  2  ti,  d  being  the  diameter  of the  ball  in  sixteenths  of  an  inch. 

The  Metric  System  in  Export  Trade* 
By  Frederick  A.  Halsey 

Commissioner,   American   Institute  of  Weiglits  and  Measures 

The  problem  of  the  adoption  of  the  metric  system 
does  not  lie  in  the  introduction  of  the  metric  units 
but  in  getting  rid  of  the  English  units.  If  the 
English  units  are  to  continue  in  use,  we  will  have  a 
double  standard  with  infinite  complexity  and  confusion 
due  to  their  conjoint  use. 

Since  the  outbreak  of  the  world  war,  we  have  heard 
repeated  insistence  that  we  must  adopt  the  metric  sys- 

tem if  we  are  to  succeed  in  the  cultivation  of  foreign 

markets.  We  are  told  that  when  selling  to  others,  "we 
must  deal  with  them  in  language  they  understand."  We 
are  told  that  "our  weights  and  measures  are  meaningless 
to  them,"  that  "they  have  forgotten  their  old  units," 
that,  in  short,  "in  export  trade,  we  have  no  choice — we 
must  come  to  the  metric  system." 

Like  other  metric  arguments,  there  is  a  specious  plau- 
sibility about  these  statements,  but  instead  of  relying 

upon  generalities,  let  us  consider  the  sale  of  specific 
commodities.  In  normal  times,  we  import  large  num- 

bers of  high-class  French  clocks,  and  similarly  we  ex- 
port tens  of  thousands  of  cheap  clocks  to  all  parts  of  the 

world.  It  would  be  absurd  for  an  American  purchaser 
to  object  to  a  French  clock  because  it  was  made  to  the 
metric  system,  and  equally  absurd  to  suppose  that 
foreign  purchasers  would  object  to  our  clocks  because 
they  are  made  to  the  English  system.  To  come  still 
nearer  home,  American  watches  are  made  to  both  the 
English  and  the  metric  systems,  but  not  one  watch 
owner  in  a  thousand  knows  or  cares  to  which  system 
his  watch  was  made.  It  is  not  conceivable  that  a  foreign 
purchaser  should  fail  to  select  an  American  typewriter 
because  its  parts  are  made  to  the  English  system.  Still 
another  illustration  is  found  in  the  automobile  trade. 
In  former  days  when  the  French  led  in  automobile  con- 

struction, large  numbers  of  French  automobiles  were 
sold  in  this  countrj%  but  no  one  ever  heard  raised  as  an 
objection  against  them  the  fact  that  they  were  made 
to  metric  measure.  At  the  present  time,  the  situation 
is  reversed.  Our  automobiles  have  taken  possession  of 
the  markets  of  the  world  and  the  fact  that  they  are 
made  to  English  measures  is  nowhere  raised  against 
them. 

It  is  precisely  so  with  every  other  commodity  that 
can  be  named.  From  shovels  to  watches,  and  from 
wheelbarrows  to  automobiles,  the  units  of  measure  to 
which  goods  are  made  have  nothing  to  do  with  their 
salability  in  any  market.  In  normal  times  we  import 
vast  quantities  of  goods  from  metric  countries  which 
we  buy  without  thought  or  question  of  the  units  of 
measurement  to  which  they  are  made.  Just  as  metric 
countries  give  no  thought  to  the  adoption  of  the  Eng- 

lish sy.stem  in  order  to  sell  goods  to  us,  so  there  is  no 
reason  why  we  should  consider  adopting  the  metric 
system  in  order  to  sell  goods  to  them. 

♦Abstract  of  address  delivered  before  the  twenty-fourth  annual convention  of  the  National  Association  of  Manufacturers  at  the 
Waldorf-Astoria   Hotel,   New   Yorl<   City. 
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XIV.   Gas-Pressure  Regulators  and 

Working  Assemblies* 

The  pressure  regulators  used  on  gas-torch  appa- 
ratus are  very  important  instruments  and  should 

be  carefully  handled.  Details  of  some  of  the 

well-k'notvn  makes  of  regulators  are  here  given, 
together  ivith  directions  for  their  assembly  to 
the  apparatus.  Directions  are  also  given  for  the 

lighting  of  a  torch,  and  the  various  flame  charac- 
teristics vxith  different  gas  combinations  are 

shown  by  drawings. 

SINCE  the  gas  pressure  required  in  a  welding  or 
cutting  torch  is  normally  considerably  less  than 
that  of  a  generator  or  storage  cylinder,  some  form 

of  pressure  reducer  or  regulator  must  be  used  between 
a  torch  and  the  ocurce  of  gas  supply.  The  regulator 
used  must  not  only  reduce  the  pressures  to  working 
amounts,  but  must  keep  the  gases  supplied  to  the  torcli 
at  as  constant  a  pressure  as  possible  regardless  of  the 
variation  in  the  pressures  at  the  sources  of  supply.  This 
will  be  understood  when  it  is  shown  that,  for  example, 

oxygen  at  1800  and  acetylene  at  225  lb.  pressure  per 

sq.in.,  taken  from  cylinders;  must  be  mixed  in  a  Davis- 
Bournonville  positive-pressure  torch  at  approximate 
pressures  of  14  and  6  lb.  respectively,  when  welding  steel 
plate  i  in.  thick.  The  pressure  in  the  cylinders  will 
constantly  decrease  as  the  gases  are  used,  but  in  order 
to  keep  a  correct  neutral  welding  flame  the  gases  must 
be  supplied  to  the  mixing  chamber  of  the  torch  at  the 
approximate  pressures  of  14  and  6  lb.,  and  kept  close 
enough  to  these  figures  for  long  periods  of  time  to 

•For   the   author's   forthcolmng    book, 
All  rights  reserved. 

"Welding   and    Cutting.' 

produce  the  desired  flame  without  continual  adjusting 
of  the  valves.  The  required  working  pressures  are 
determined  by  the  thickness  of  the  metal  being  operated 
upon,  the  make  of  torch,  and  the  size  of  tip  being  used, 
as  tables  already  given  indicate,  but  the  principle  re- 

mains the  same  in  any  case. 
The  gas-pressure  regulators  used  on  welding  and  cut- 

ting apparatus  are  practically  all  made  on  the  same 
general  principle  and  vary  only  in  minor  details  of 
construction.  An  Oxweld  oxygen  regulator  shown  in 
Fig.  144  will  serve  to  illustrate  the  construction  in 
general.  The  principal  parts  of  a  regulator  of  this 
kind  are  the  body  proper,  regulating  or  shut-off  valve, 
diaphragm,  pressure-adjusting  spring  and  pressure- 
indicating  gages.  As  a  general  rule  all  regulators  have 
two  pressure-indicating  gages,  one  on  the  intake  or 
high-pressure  line,  and  one  on  the  outlet,  or  low-pressure 
line.  The  gage,  however,  on  the  low-pressure  acetylene 
line  is  sometimes  omitted  when  using  a  low-pressure,  or 
injector,  torch  on  account  of  the  low  pressure  at  which 
the  acetylene  is  used. 

In  the  illustration  given,  a  dust  or  protecting  plug 
is  shown  screwed  into  the  connecting  nut  on  the  intake 
tube.  This  is  of  course  removed  when  attaching  the 
regulator  to  the  supply  pipe  or  valve.  The  arrows 
indicate  the  flow  of  the  gas  when  free  to  move  from 
the  intake  to  the  outlet.  Following  these  arrows  it 
will  be  seen  the  gas  enters  the  intake  and  flows  into 
the  vertical  passage  A  where  it  goes  upward  to  the 
high-pressure  gage  B,  which  indicates  the  pressure  of 
the  supply  line.  The  gas  also  flows  downward  in  the 
same  passage  until  it  reaches  the  monel-metal  nozzle 
of  the  regulating  valve  at  C.  If  the  screw  D  is  turned 
to  the  left  far  enough  to  prevent  spring  E  from  forcing 
the  diaphragm  F  inward  against  the  sliding  sleeve, 
then  spring  G  will  keep  the  seat  H  solidly  against  the 
nozzle  C  and  no  gas  will  enter  the  body  of  the  regulator 
beyond  the  passage  A.     However,  if  the  screw  D  has 
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been  run  inward  far  enough  to  put  a  tension  on  spring 

E  the  diaphragm  F  will  be  forced  inward  and  the 

regulating  valve  will  be  held  open.  Gas  will  then  flow 

into  the  diaphragm  chamber  /  until  the  pressure  of  the 

gas  against  the  diaphragm  overcomes  the  pressure  of 

spring  E.     This  allows  spring  G  to  close  the  regulator 

FIG.     144. DJ5TAILS    OP    OXWEI.n    OXYGEN-WELDING 
REGULATOR 

valve  and  stop  the  flow  of  gas.  The  flow  is  not  usually 
actually  stopped  when  the  torch  is  in  use,  since  the 
flow  of  gas  and  the  pressure  of  the  spring  E  will  be 
so  balanced  as  to  allow  just  enough  gas  to  enter  to 
keep  the  pressure  practically  constant  in  the  outlet 
line.  The  farther  the  screw  D  is  run  in  the  more 
tension  is  put  on  the  spring  E  and  the  diaphragm  F, 
and  consequently  the  higher  will  be  the  gas  pressure  in 
the  outlet  line  to  the  torch.  From  this  it  will  be  seen 
that  any  desired  pressure  within  the  capacity  of  the 

regulator  can  be  obtained,  and  maintained,  in  the  outlet 
to  the  torch  by  simply  adjusting  the  screw  D.  The 
diaphragm  used  on  a  regulator  of  this  kind  may  be 
made  of  reinforced  sheet  rubber,  phosphor  bronze  or 
other  composiLion  metal  that  will  not  corrode  or  break easily. 

The  regulators  used  for  other  gases  differ  but  little 
from  those  used  for  acetylepe  or  oxygen,  and  often 
the  same  regulators  may  be  used  provided  the  pressures 
required  are  within  the  range  of  the  regulator  in  ques- 

tion. An  oxygen  regulator  for  cutting  work  should  be 
built  heavier  and  deliver  a  larger  amount  of  gas  than 
one  used  for  welding  on  account  of  the  higher  pressure 
required  and  greater  gas  consumption.  In  using  acety- 

lene from  a  pressure  generator  it  is  good  practice  to 
have  an  acetylene  line  regulator  as  well  as  one  for 

each  operator's  torch  line. 
The  Oxweld  oxygen  gages  used  when  welding  are 

made  to  register  from  0  to  2700  lb.  per  sq.in.  on  the 

FIG.     145.      OXYWELDED    OXYGEN-WELDING    REGULATOR 

FIG.    146.      OXWELD    OXYGEN-CUTTING    REGULATOR 

high-pressure  side  and  from  0  to  60  lb.  per  sq.in.  on 
the  low-pressure  side,  as  shown  in  Fig.  145.  It  will 
be  seen,  by  examination,  that  the  outer  scale  on  the 
high-pressure  gage  shows  the  pressure  in  pounds  and 
the  inner  scale  indicates  the  percentage  of  gas  in  the 
cylinder.  That  is,  for  example,  if  the  gage  hand  points 
to  600  lb.  there  would  be  approximately  35  cu.ft.  of 

oxygen  left  in  the  cylinder,  providing  a  100-cu.ft. 
cylinder  was  being  used.  If  it  was  a  200-cu.ft.  cylin- 

der the  amount  left  would  be  approximately  70  cu.ft. 
As  has  been  pointed  out  elsewhere,  these  figures  cannot 
be  taken  as  showing  the  exact  amount  of  gas  in  the 
cylinder  except  under  certain  conditions,  but  they  are 
sufficiently  accurate  for  all  ordinary  purposes. 

For  cutting  purposes  the  Oxweld  oxygen  regulator 
shown  in  Fig.  146,  is  fitted  with  the  same  gage  on 

the  high-pressure  side  as  for  welding,  but  on  the  low- 
pressure  side  the  gage  registers  up  to  200  lb.  per  sq.in. 
Their  acetylene  regulator  is  only  supplied  with  a  350- 
Ib.  gage  on  the  high-pressure  side,  as  shown  in  Fig.  147. 
This  is  because  of  the  fact  that  the  Oxweld  torches  use 

acetylene  at  about  1-lb.  pressure  at  all  times.    However, 
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FIG.    147.      OXWELD   ACETYLENE    KEGULATOR 

if  required,  two  gages  may  be  used  as  in  all  other 
makes. 

A  Davis-Bournonville  oxygen  regulator  with  gages 
is  shown  in  Fig.  148.  This  indicates  from  0  to  3000 
lb.  per  sq.in.  on  the  high-pressure  side  and  up  to  400 
lb.  on  the  low-pressure  side.  On  the  dial  of  the 
high-pressure  gage  are  three  rows  of  figures.  The 
outer  row  shows  the  pressure  per  sq.in.;  the  middle 
row,  the  cubic  feet  of  contents  for  both  100-  and  200-ft. 
cylinders ;  the  inner  row  indicates  the  cubic  feet  of  con- 

tents for  250-cu.ft.  cylinders  at  various  pressures. 
Details  of  a  regulator  used  for  acetylene  are  shown  in 
Fig.  149.  This  is  practically  the  same  in  construction 
as  the  oj^ygen  regulator.  The  numbers  shown  are  list 
numbers  of  the  parts,  and  are  very  convenient  for  or- 

dering broken  or  damaged  parts  at  any  time.  The 
regulator  acetylene  gages  register  up  to  400  lb.  on  the 
high-pressure  side  and  up  to  300  lb.  on  the  low-pressure 
side. 

An  oxygen  regulator  made  by  the  General  Welding 
and  Equipment  Co.,  attached  to  a  cylinder  is  shovm  in 
Fig.  150.  At  the  right  and  almost  opposite  from  where 
the  regulator  is  attached,  is  a  projection  which  is  a 
fusible  blow-off  plug  required  on  all  cylinders  by  the 
Interstate  Commerce  Commission,  to  provide  for  the 
escape  of  the  gas  in  case  the  cylinder  should  be  over- 

heated and  the  pressure  become  so  great  as  to  be  liable 
to  cause  an  explosion.  This  illustration  clearly  shows 
the  kind  of  valve  that  is  used  on  an  oxygen  cylinder. 
It  is  completely  covered  with  a  metal  cap  screwed  onto 
the  threads  shown  at  the  top  of  the  cylinder.  The 
cap  protects  the  valve  and  prevents  it  being  broken 
off  or  damaged  when  the  cylinder  is  handled  or  shipped. 
In  using  gas  cylinders  under  working  conditions  it  is 
advisable  to  have  them  placed  on  a  portable  truck  made 
for  the  purpose,  or  else  fastened  in  some  way  so  that 
they  cannot  be  tipped  over.  This  will  often  prevent 
needless  damage  to  the  apparatus  and  sometimes  avoid 
serious  accidents.  It  should  always  be  kept  in  mind 
that  gases  under  from  225-  to  1800-lb.  pressure  per 
square  inch  are  not  to  be  trifled  with. 

Oxygen  cylinders  of  different  concerns  do  not  have 
a  uniform  color,  but  are  usually  painted  gray  and  green, 

red,  yellow,  or  dark-green.  Acetylene  cylinders  are 
generally  painted  black  and  have  a  plate  on  them  giving 
the  quantity  of  gas  the  tank  contains.  Practice  also 
varies  as  to  the  color  of  hose  used  to  connect  to  the 
torches.  Common  colors  are  black  hose  for  acetylene 
and  red  hose  for  oxygen.  In  making  all  hose  or  valve 
connections,  they  must  be  carefully  blown  out  to  remove 
dust  or  any  foreign  substance.  This  is  especially  im- 

portant on  new  hose  which  is  almost  sure  to  contain 
considerable  bloom  left  from  the  vulcanizing.  In  addi- 

tion to  their  specific  color,  acetylene  cylinder  valves 
are  often  threaded  left  hand,  as  a  safeguard  against 
making  the  wrong  connections. 

In  making  oxygen  connections  it  must  be  remembered 
that  under  no  circumstances  should  oil  or  grease  be  used 
on  the  oxygen  regulator  or  cylinder  valve.  This  is 
highly  important  as  oxygen  under  pressure  coming  in 
contact  with  oil  or  grease  causes  spontaneous  combus- 

tion which  might  easily  result  in  a  serious  accident. 
If  a  lubricant  of  any  kind  is  needed  a  little  glycerine 
may  be  used. 

Regulator  Adapters 

No  make  of  regulator  is  so  made  as  to  be  regularly 
interchangeable  with  all  makes  of  gas  cylinders,  since 
the  sizes  and  threads  used  on  different  makes  of  cylin- 

der connections  vary  considerably.  For  this  reason 
adapters  must  be  used  in  many  cases.  Some  of  these 
are  shown  in  Fig.  151.  Care  should  therefore  be  taken 
to  make  sure  that  the  regulator  will  fit  the  cylinder 
connections  properly,  or  that  the  right  adapter  is  used. 
If  a  regulator  connection  or  an  adapter  does  not  start 
readily,  it  should  not  be  forced  as  it  is  probably  the 
wrong  diameter  or  the  thread  may  be  of  the  opposite 
kind — that  is  right-  or  left-hand.  Also  be  sure  that  an 
adapter  with  a  round  or  conical  seat  is  not  used  on  a 
flat  seat,  nor  a  round  seat  on  a  conical  one  or  one  not 
made  for   it.     Adapters   are  made  of  soft   brass   and 

FIG.    148.      DAVIS-BOURN'ONVILLE   OXYGEN   REGULATOR 
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careless  handling  will  cause  a  leaky  joint.  In  ordering 

adapters  the  make  of  regulator  used  should  be  spe- 
cifically stated,  and  also  the  make  of  cylinder  on  which  it 

is  to  be  used,  as  well  as  whether  it  is  for  oxygen, 

acetylene,  hydrogen  or  other  gas. 
In  order  to  make  perfectly  clear  to  the  reader  how 

to  connect  up  a  welding  apparatus  for  the  first  time, 

an  Imperial  welding  outfit  is  shown  in  Fig.  152.  First 

remove  the  protecting  cap  from  the  oxygen  cylinder, 

and  then  open  valve  A  very  slightly.  This  is  to  blow 

out  any  dust  and  to  insure  the  free  working  of  the 
valve  after  the  regulator  is  attached,  which  otherwise 
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-'' 2916- FIG.    149.      DETAILS  OF  DAVIS-BOURNONVILLB 

ACETYLENE-PRESSURE  REGULATOR 

might  be  injured  by  the  sudden  rush  of  gas  into  it.  In 
doing  this,  stand  on  the  side  opposite  from  the  opening 
so  that  the  gas  will  blow  mvay  from  you.  Always  keep 
this  in  mind  when  blowing  out  the  valve  on  any  cylinder. 
Now  take  the  regulator  and  turn  the  handle  B  to  the 
left  until  it  turns  freely,  so  as  to  be  clear  of  the 
diaphragm.  Next  make  sure  the  connection  at  C  is 
clean  and  free  from  dirt  and  fits  properly  or  has  the 
right  adapter,  then  screw  it  up  using  judgment  with 
the  wrench  so  as  not  to  break  anything.  With  the 
valve  at  D  closed,  slowly  open  the  valve  A  as  far  as  it 
will  go,  using  some  force  with  the  hand  to  insure  that 

it  is  really  backed  up  against  the  gland 'solidly.  This 
is  to  aid  in  preventing  the  high-pressure  oxygen  from 
escaping  around  the  valve  stem.  When  the  valve  is 
fully  opened,  the  gage  E  will  indicate  the  cylinder 
pressure  which  on  a  new  one  will  be  close  to  1800  lb. 

FIG.  150. REGULATOR  ATTACHED  TO  A  GAS-CYLINDER 

VALVE 

Now  put  on  the  oxygen  hose  at  F  and  then  turn  the 
handle  B  to  the  right  until  about  5  lb.  are  registered 
on  gage  G.  Then  open  valve  D  so  as  to  blow  any  dirt 
or  bloom  out  of  the  hose.  The  valve  D  is  then  closed 
and  the  hose  connected  to  the  torch  at  H.  The  valve 
/  on  the  torch  may  now  be  closed,  the  valve  D  opened, 
and  the  handle  B  screwed  in  until  the  gage  G  registers 
the  proper  pressure  for  the  proposed  welding  job,  as 
indicated  in  the  pressure  table  for  the  make  of  torch 
being  used.  The  various  connections  should  then  be 
carefully  gone  over  with  soapy  water  to  test  for  leaks. 
Never  use  a  flame  on  the  oxygen  or  any  other  gas  tank 
even  though  oxygen  alone  is  not  inflammable.  Assuming 
that  the  proper  tip  has  been  placed  in  the  torch  for 
the  thickness  of  metal  to  be  welded,  the  torch  valve  / 
may  now  be  opened  fully  and  the  handle  screwed  in 
until  the  gage  G  registers  about  2  lb.  over  the  pres- 

sure given  in  the  table.  This  is  to  allow  for  the  varia- 
tion in  cylinder  pressure  as  the  gas  is  used.  The  torch 

valve  I  is  next  closed,  and  it  is  also  well  to  close  the 
valve  D  as  a  safeguard  before  attaching  the  acetylene 
hose. 

The  acetylene  regulator  and  tank  are  now  connected 
up  in  exactly  the  same  way,  except  that  the  acetylene 
tank  valve  /,  must  be  only  opened  one  full  turn.  (On 
one  make  of  cylinder  the  directions  say  two  turns,  so  the 

operator  should  read  the  directions  on  the  tank  care- 
fully.)    The  hose  is  connected  at  K  and  blown  out  to 

FIG.    151. 
REGUL.\TOR    AND    CYLINDER-CONNECTION 

ADAPTERS 
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remove  any  dirt,  care  being  taken  that  no  flame  is  near. 
It  is  then  connected  to  the  torch  at  L,  and  tests  are 
made  for  leaks  as  before  with  the  valve  M  open  and 
the  torch  valve  N  closed.  The  torch  valve  N  is  next 
slightly  opened  and  the  issuing  gas  lighted.  The  valve 
is  then  fully  opened,  and  if  the  gage  0  shows  any 
appreciable  drop,  the  handle  P  should  be  turned  until 
the  gage  registers  about  2  lb.  above  the  amount  shown 
by  the  table.  The  resulting  flame  from  the  burning 
acetylene  will  be  long,  white,  smoky,  and  of  compara- 

FIG.    152.      IMPERIAL,    WELDING    OUTFIT    CONNECTED    TO 
TANKS 

tively  low  temperature.  The  torch  valve  N  may  then 
be  manipulated  until  the  pressure  blows  the  flame  from 
Vb  to  i  in.  away  from  the  tip,  the  distance  depending 
on  the  size  of  the  tip  being  used.  This  can  only  be 
judged  properly  by  experience.  The  oxygen  may  now 
b?  turned  on  slowly.  The  flame  will  gradually  reduce 
in  size,  the  outer  end  or  envelope  becoming  less 
luminous  and  the  part  near  the  torch  tip,  known  as 
the  cone,  assuming  a  clear  outline  withoiit  any  ragged 
edges.  When  this  is  obtained,  turn  off  the  oxygen 
slowly  until  a  shadowy  point  shows  from  the  cone.  Then 
with  extreme  care  turn  on  the  oxygen  again  until 
this  shadowy  point  just  disappears.  This  is  the  so- 
called  neutral  flame,  and  is  neither  oxidizing  nor 
carbonizing. 

From  time  to  time,  while  at  work,  the  operator  should 
test  the  flame  as  just  outlined,  as  a  slight  excess  of 
oxygen  pressure  will  not  readily  show  in  the  flame  and 
can  only  be  detected  by  this  method.  It  will  be  found 

in  practice,  as  a*  rule  after  the  pressures  have  been 
set  on  the  gages,  that  all  regulation  necessary  for  the 
smaller  sizes  of  tips  may  be  made  with  the  torchj 
valves,  but  that  on  the  larger  sizes  it  is  often  advisable 
to  readjust  at  the  regulators.  It  will  bp  well  to  repeat, 
here,  for  the  benefit  of  the  becinner,  that  all  indicated, 

table  pressures  are  only  approximate  and  good  only' 

for  the  make  of  torch  mentioned  in  connection  with 
them. 

The  chart  shown  in  Fig.  153  will  serve  to  illustrate 
the  looks  of  the  oxy-acetylene  flame  as  far  as  it  is 
possible  to  do  on  paper:  A  shows  acetylene  turned 
on  with  sufficient  pressure,  so  that  it  blows  away  from 

FIG.   163. 
CHARACTERISTICS  OP  THE   OXY-ACETTLENS 

WELDING  FLAME 

the  tip.  This  space  depends  upon  the  size  of  tip  being 
used.  B  shows  oxygen  partly  turned  on,  united  with  the 
acetylene.  The  flame  has  begun  to  assume  two  different 
shapes  and  two  different  colors.  The  center  flame  is 
white  and  is  shaped  somewhat  like  a  rosebud.  Not 
enough  oxygen  has  yet  been  given  the  acetylene  and  the 
flame  is  called  carbonizing.  Such  a  flame  will  leave  the 
metal  brittle  and  hard.  C  is  the  neutral  welding  flame. 
The  rosebud  cone  of  the  upper  figure  has  become  blunt, 

with  no  ragged  edges  and  of  a  beautiful  blue-white 
color.  D  is  an  oxidizing  flame — ruinous  to  welding. 
This  is  obtained  by  turning  on  too  much  oxygen  and 
the  cone  has  become  shorter,  of  a  darker,  dirtier  blue, 
and  is  more  pointed.  This  view  is  exaggerated.  The 
utmost  care  is  necessary  to  guard  against  this  flame. 
Even  a  slight  excess  of  oxygen  is  detrimental,  as  it 
will  "burn"  the  metal. 

To  stop  work  temporarily,  first  close  the  oxygen 
valve  in  the  torch  and  then  the  acetylene  valve.  To 
stop  work  permanently,  first  close  the  torch  valves  in 
the  order  just  given,  then  screw  back  both  regulator 

handles  until  they 

are  free  of  the  dia- 
phragms. Then  shut 

off  the  tank  valves tightly. 

In  case  of  a  flash- 
back, always  close 

the  oxygen  valve  in- 
stantly, then  the 

acetylene  valve, 
after  which  the 
torch  head  may  be 
cooled  in  a  bucket  of 

water. 
It  should  always 

be  kept  in  mind 
never  to  turn  on 

the  gas  at  the  cyl- 
inder with  the  regu- 

lating screw  tight,  as  this  puts  spring  tension  on  the 
diaphragm  and  allows  the  gas  from  the  cylinder  to  enter 
.the  body  of  the  regulator  very  suddenly  (because  the 

'plunger  of  the  valve  is  away  from  the  seat)    and  as 

PIG.    154.       PREST-O-LITE    ACETY 
LENE-REGULATOR  ASSEIMBLY 
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the  sudden  pressure  strikes  the  diaphragm,  the  plunger 

is  thrown  violently  against  the  seat,  often  causing  the 
seat  to  become  cracked  or  broken. 

With  the  motor  of  an  automobile  racing,  you  wouldn't 
throw  the  gears  in  mesh  for  high  speed  direct  from 

neutral  and  attempt  to  start  away  from  the  curb— not 

if  you  wanted  to  keep  your  automobile  very  long — yet 
turning  on  the  oxygen  with  the  spring  tension  on  the 

regulator  has  about  the  same  effect  on  the  regulator. 

Bear  in  mind  that  the  regulator  is  a  steadying  de- 
vice—that the  diaphragm  is  the  balance  between  the 

high  pressure  of  the  cylinder  gas  and  the  spring  tension 

FIG.    155.      IMPERIAL    THREE-WAY-GAS    OUTFIT 

and  that  at  all  times  the  movement  of  this  diaphragm 
should  be  slow — never  violent. 

The  low-pressure  gage  is  a  positive  index  of  regulator 
trouble.  If  you  are  operating,  say  at  15  lb.,  and  after 
shutting  off  the  valve  on  the  torch,  the  hand  on  the 
dial  keeps  moving  to  25  or  30  or  40  lb.  without  stop- 

ping, it  means  that  the  seat  is  damaged — that  the  high 
pressure  of  the  cylinder  is  leaking  past  the  plunger  of 
the  valve  and  the  regulator  should  be  immediately  sent 
back  to  the  factory  for  repairs.  Only  by  violating 
some  of  the  rules  previously  given  would  you  be  likely 
to  damage  this  seat ;  but  once  damaged,  it  should  be  im- 

mediately repaired. 
It  will  be  noticed  that  two  acetylene  tanks  are  shown 

in  Fig.  152.  These  represent  the  two  types  in  common 
use.  The  one  in  the  middle  is  the  type  furnished  by 
both  the  Air  Reduction  Sales  Co.  and  the  Commercial 
Acetylene  Co.,  while  the  tank  at  the  left  is  furnished  by 
the  Prest-0-Lite  Co.  In  the  first  named  the  regulator 
stands  out  at  right  angles,  and  in  the  other  it  stands 
up  as  shown.  The  valve  in  the  Prest-0-Lite  cylinder 
differs  considerably  from  the  others  as  will  be  seen  in 
Fig.  154.  In  this  illustration  the  valve  is  shown  at 
A,  the  valve  wrench  at  B,  the  packing  nut  of  the  valve 
at  C,  and  the  union  nut  by  which  the  regulator  is 
attached,  at  D.  E  is  the  high-pressure  gage,  F  the 
low-pressure  gage,  G  the  regulator,  H  the  pressure- 
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FIG.  156.     CHARACTERISTICS 
OF  THE  OXY-HYDROGEX 

FLAME 

adjusting  handle,  /  the  outlet  valve  and  J  the  hose 
nipple.  The  directions  given  by  the  Oxweld  company  for 
the  lighting  of  their  low-pressure  or  injector  torches, 
differ  slightly  from  the  foregoing,  so  they  will  be  quoted 
here,  starting  from  where  the  gases  have  been  turned 
into  the  high-pressure  sides  of  the  regulators,  which  is 
the  same  as  already  outlined : 

First,   connect   the   oxygen   hose   from   the   oxygen 
regulator  to  the  hose 
connection  on  the  torch 

marked  oxygen.  Like- 
wise connect  the  acety- 
lene hose  to  the  torch 

valve  marked  acetylene. 
Then  select  the  proper 
welding  head  or  tip  that 
is  to  be  used  according 
to  the  chart  or  table  fur- 

nished, and  screw  it 
carefully  into  the  torch. 
Turn  on  the  oxygen  by 
means  of  the  handscrew 
of  the  oxygen  regulator 
until  the  pressure  on  the 
small  gage  is  as  given  on 
the  chart.  Be  sure  that 
when  this  is  done  the 

oxygen  valve  on  the 
torch  is  open.  Then 

close  this  valve.  Open  the  acetylene  valve  on  the 
torch.  Then  turn  the  handscrew  on  the  acetylene  regu- 

lator to  the  right  until  acetylene  is  passing  through 
the  torch.  Then  close  the  acetylene  valve  on  the  torch. 

The  apparatus  is  now  ready  for  use,  and  the  gases 
are  further  regulated  when  necessary  by  adjusting  the 
valves  on  the  torch  itself.  Open  the  acetylene  valve 
entirely.  Open  the  oxygen  valve  slightly.  Then  light 
the  gases.  After  lighting  the  gases,  open  the  oxygen 
valve  wide;  adjust  the  flame  by  turning  the  acetylene 

valve  to  the  right  until  a 

neutral  flame  is  pro- 
duced. 

When  the  job  is  fin- 
ished and  you  want  to 

shut  off  the  torch  for  a 
short  time,  release  or 
turn  the  handscrew  on 

both  oxygen  and  acety- 
lene regulators  to  the 

left  until  the  flame  on 

the  torch  goes  out.  Then 
close  the  torch  valves. 
When  work  is  completed 

for  the  day  and  the  ap- 
paratus is  to  be  put 

away,  first  close  the 
acetylene  valve,  then  the 
oxygen  valve  of  the 
torch.  Then  turn  off  the 

valves  on  both  cylinders. 
Then  open  the  valves  on  the  torches  until  all  the  gas  in 
the  regulators  and  hose  passes  out  of  the  torch  into 
the  air.  Then  turn  the  handscrew  of  both  regulators 

to  the  left  until  loose.  Then  disconnect  the  oxj'gen 
and  acetylene  regulators  from  the  cylinders.  Each  regu- 

lator has  a  dust  plug  which  is  to  be  put  on  its  cylinder 
connection  during  all  the  time  the  regulators  are  not 
connected  to  the  cylinders. 
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FIG.  157.     CHARACTERISTICS 

OF  THE  HYDROGEN-COM- 
PRESSED-AIR FLAME 
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Place  the  regulators  and  torches  with  wrenches,  gog- 
gles, heads,  and  tips  in  their  proper  place  so  that  they  will 

be  safe  and  protected  from  dust,  dirt,  and  rough  han- 
dling. Roll  up  the  hose  and  put  it  in  the  case  or  tool 

box  where  it  belongs. 

According  to  the  Prest-0-Lite  company,  the  chemistry 
of  the  oxy-acetylene  flame  is  as  follows:  Acetylene 
(C,H.)  is  composed  of  carbon  (C)  and  hydrogen  (H). 
On  combustion,  the  car- 

bon combines  with 
oxygen  to  form  carbon 
dioxide  (CO,)  and  the 
hydrogen  combines 
with  oxygen  to  form 
water  vapor  (H^O). 
This  takes  place  in 
the  following  manner: 

When  the  gases  issue 
from  the  torch  into  the 
welding  flame,  the 
acetylene  immediately 
dissociates ;  in  other 
words,  it  splits  up  into 
carbon  and  hydrogen 
which  in  combination 
with  oxygen  form  re- 

spectively carbon  diox- 
ide and  water  vapor. 

In  consequence  of  the 
high  flame  tempera- 

ture (6300  deg.  F.)  the 
primary  combustion,  is 
hydrogen    and    oxygen. 

FIG.  158.     CHARACTERISTICS 
OF  THE  OXYGEN  ILLUMI- 

NATING GAS  FLAME 

this 
into 
the 

water  vapor  formed  by 
immediately  dissociated 
The  oxygen  assists  in 

burning  of  the  carbon  while  the  hydrogen  (which  can 
only  combine  with  oxygen  at  a  temperature  below 

4000  deg.  F.)  passes  away  from  the  high-tempera- 
ture zone  and  combines  with  the  oxygen  of  the  atmos- 

phere at. the  outer  blue  part  of  the  flame,  where  the 
temperature  is  sufficiently  low  to  permit  it.  The  result 
of  this  is  that  the  inner  or  welding  cone  of  the  flame 
is  protected  by  a  shield  of  free  hydrogen  which  prevents 
loss  of  heat  and  also  tends  to  protect  the  weld  from 
oxidation.  The  temperature  of  the  oxy-acetyle?ne  flame  is 
approximately  6300  deg.  F.,  at  the  hottest  part  of  the 
flame,  which  is  the  tip  of  the  inner  white  cone.  The 
effect  of  this  tremendous  heat  at  the  point  of  treatment 
is  to  bring  the  metal  very  rapidly  to  a  molten  state  so 
that  it  flows  together  and  mixes  thoroughly  with  the 
proper  quantity  of  metal  added  by  the  operator. 

The  molten  mass  thus  formed  does  not  merely  cement 
two  pieces  of  metal  together — it  fuses  them  into  one 
uniform  mass. 

Characteristics  of  Other  Gas  Flames 

The  way  an  Imperial  three-way  outfit  is  connected 
up  is  shown  in  Fig.  155.  The  procedure  is  along  the 
same  lines  as  outlined  for  the  oxy-acetylene  work. 
This  combination  of  oxygen,  acetylene  and  hydrogen 
gives  a  more  visible  flame  and  a  sharper  cone  than 
oxy-hydrogen  alone  does.  Only  a  small  percentage  of 
acetylene  is  necessary  to  give  the  sharper  cone  but  the 
flame  retains  the  clearness,  beauty  and  good  qualities 
of  the  oxy-hydrogen  flame.  The  percentage  of  acetylene 
may  be  varied  according  to  the  thickness  and  character 
of  the  metal  being  welded,  so  that  the  degree  of  heat 
and  amount  of  carbon  can  thereby  be  regulated  to  meet 
different  conditions.  The  approximate  pressures  to  be 
used  for  the  three  gases  for  average  work,  will  be 

found  in  a  previously  given  table.     The  combination 
will  produce  a  heat  of  about  5000  deg.  F. 

The  oxy-hydrogen  flame  will  produce  a  much  softer 
weld  than  oxy-acetylene  if  properly  used,  but  its  lower 
heat  and  the  fact  that  the  cone  is  not  concentrated  in 
a  sharp  needle  point,  which  allows  the  heat  to  radiate 
more,  are  drawbacks  when  heavy  welding  is  attempted. 
The  low  visibility  of  the  oxy-hydrogen  flame  also  makes 
it  difficult  to  regulate  properly,  and  an  operator  requires 
considerable  experience  before  he  can  become  proficient 
in  its  use.  As  has  been  already  mentioned,  however, 
its  long  flame  makes  it  very  desirable  to  use  foi  the 
preheating  flame  in  a  cutting  torch,  especially  on  heavy, 
thick  work.  In  welding  with  the  oxy-hydrogen  flame, 
the  torch  has  to  be  held  farther  away  from  the  work 
than  with  the  oxy-acetylene  torch  on  account  of  the 
longer  and  less  concentrated  flame.  When  a  black  spot 
appears  in  the  weld  it  shows  that  the  torch  is  being 
held  too  close. 

The  characteristics  of  the  oxy-hydrogen  flame  are 
shown  in  Fig.  156.  In  this  illustration,  which  is  as 
clear  as  a  flame  can  be  represented  on  paper,  the  differ- 

ent flames  are  outlined  as  follows:  E  shows  the  hydro- 
gen turned  on  with  sufficient  pressure  so  that  it  blows 

away  from  the  end  of  the  tip.  The  distance  will  vary 
from  about  t^b  to  }  in.  according  to  the  size  of  tip 
and  pressures  used.  F  shows  the  oxygen  turned  on.  A 
narrow,  light-blue  streak  appears  in  the  center  of  the 
hydrogen  mantle.  This  is  the  desired  neutral  flame. 
G  is  an  oxidizing  flame  that  will  burn  the  metal.  The 
oxygen  valve  should  be  gradually  closed  until  the  excess 
of  oxygen  disappears. 
Where  hydrogen  and  compressed  air  are  used  as 

done  in  preheating  work,  light  welding,  or  lead  burning, 
the  flame  closely  resembles  that  of  the  oxy-hy<irogen 
flame.  The  appearance  of  the  hydrogen-air  flame  is 
indicated  in  Fig.  157.  H  shows  the  hydrogen  turned  on 
with  pressure  enough  to.  blow  the  flame  away  from  the 
tip,  the  distance  being  about  the  same  as  already  given. 
/  shows  the  compressed  air  turned  on  and  a  dark  streak 
of  mixed  air  and  hydrogen  appears  in  the  center.  This 
is  the  neutral  flame.    J  is  the  oxidizing  flame. 

In  general  the  air  pressure  used  for  this  flame  is 
close  to  that  where  oxygen  is  used. 

The  flame  produced  by  mixing  oxygen  and  coal  gas, 
or  natural  gas,  is  suitable  only  for  lead  burning,  pre- 

heating, very  light  steel  welding,  light  cast-iron  welding, 
or  the  welding  of  light  brass  or  aluminum.  The  char- 

acteristics are  shown  in  Fig.  158.  K  shows  the  gas 
turned  on  full  force  enough  to  slightly  blow  the  yellow 
flame  away  from  the  tip.  L  is  the  neutral  flame  pro- 

duced by  turning  on  the  oxygen.  The  cone  is  narrow 
and  about  i  in.  long,  of  a  beautiful  purple  color  in 
a  pure-blue  outer  mantle.  M  shows  too  much  oxygen. 
The  cone  has  turned  a  reddish  color.  The  oxygen  must 

be  decreased  until  the  sharp  purple-colored  cone  ap- 
pears. In  using  oxygen  and  illuminating  gas,  a  water 

seal  should  be  used  on  the  gas  line  to  assist  in  purifying 
the  gas  and  to  prevent  the  entrance  of  any  flame,  or 
oxygen  which  might  form  an  explosive  mixture. 

Where  acetylene  and  compressed  air  are  used,  as 
sometimes  done  for  certain  preheating  or  welding  jobs, 
the  flame  characteristics  closely  resemble  the  oxy- 
acetylene  flame. 

In  order  to  obtain  the  best  results,  special  tips  should 
be  used  in  the  torch  for  the  different  gas  combinations 
described.  These  can  usually  be  promptly  supplied  by 
the  makers  of  any  of  the  torches  on  the  market. 



1244 AMERICAN    MACHINIST 
Vol.  50,  No.  26 

IDEAS PRACTICAL  MEN 

An  Improvement  in  V-Blocks 
By  S.  W.  Palmer 

The  type  of  V-block  shown  in  the  illustration  has  been 
found  to  be  very  useful  and  may  be  of  some  interest 
to  other  readers.  The  block  differs  from  the  ordinary 
type  in  that  it   is  machined  from  a   casting   having 

V-BLOCK  Vi^lTH   POCKETS 

V-shaped  depressions  as  shown  at  A  and  B.  These 
depressions  permit  the  use  of  a  comparatively  large 
drill,  since  they  provide  clearance  for  the  drill  in  passing 
through  the  work  so  that  the  surface  of  the  V  is  not 
marred.  The  ordinary  block  is  milled  from  a  solid  piece 
and  has  a  slot  as  shovra  at  C.  This  slot  provides  clear- 

ance for  small  drills,  but  for  general  work,  blocks  con- 
structed as  shown  have  been  found  more  satisfactory. 

Tools  for  Drilling  Deep  Holes 
By  H.  H.  Esbenshade 

It  is  sometimes  necessary  to  drill  unusually  deep  holes 
with  a  considerable  degree  of  accuracy  when,  owing 
to  the  nature  of  the  work,  the  only  practicable  tool  is 
the  upright  drilling  machine. 

The  cut  shows  some  drills  which  we  made  for  drilling 
holes  42  in.  deep,  the  material  being  nickel  steel  and 

the  machine  used,  a  4-ft.  radial.  These  drills  were 
forged  from  high-speed  steel,  being  first  made  like  a 
flat  drill,  and  then  twisted  to  the  shape  showTi  in  the 
cut.  They  were  forged  somewhat  over  the  nominal 
diameter  and  were  finished  accurately  to  size  by  grind- ing. 

One  great  difficulty  in  the  drilling  of  deep  holes  is 
the  clogging  of  chips  in  the  hole.  To  remove  these 
chips  we  made  a  magnet  which  is  also  shown  in  the  cut. 
It  consists  of  a  piece  of  cold-drilled  steel  i  in.  in  diam- 

eter wrapped   for  a  distance  of   5   in.   near  one   end 

TOOLS    FOR    DRILLLNG    DEEP    HOLES 

with  No.  22  cotton-covered  magnet  wire  properly  taped 
and  varnislied  to  protect  the  winding  from  injury. 

The  current  was  supplied  from  the  lighting  circuit 
with  a  lamp  in  series  with  the  magnet  to  control  the 
flow.  A  double-pole  knife  switch  was  used  to  cut  the 
magnet  out  of  circuit  when  its  services  were  not  re- 

quired. 

Cutting  Large  Radius  Curves  on  a 
Milling  Machine 

By  John  Chip 

On  page  32  of  the  American  Machinist,  there  was 
described  a  method  of  cutting  the  links  for  a  marine 
engine  on  the  slotting  machine.  Having  work  of  like 
nature,  I  provided  the  bed  of  a  milling  machine  with 
a  tail  or  radius  bar  at  right  angles,  and  a  proper  center 
point  of  rotation  on  the  knee  block  of  a  well-bedded 
shaping  machine.  Nor  did  I  forget  the  heavy  brace 
between  the  two  machines. 

Then  I  removed  the  crossfeed  screw  of  the  milling 
machine  and  found  that  the  bed  would  travel  in  a 

perfect  large  radius  circle.  My  gratification,  however, 

died  suddenly  when  I  put  on  the  vertical  milling  attach- 
ment and  tried  to  cut  a  true  curve. 
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For  cutting  links  the  idea  might  be  all  right,  but 
where  an  absolutely  true  circle  is  required  it  is  not  to 
be  recommended.  The  mill  cut  in  too  deep  toward 
the  end,  due  probably  to  a  slight  play  which  became  very 
noticeable  when  the  tail  bar  reached  a  decided  angle. 
Another  difficulty  arose  when  trying  to  put  back  the 
cross  screw  on  the  milling  machine.  It  was  necessary 
to   remove  the   entire  knee   and   connections,   as   after 

SIMPLE    DEVICK    FOR    MILLING     RADIUS 

many  trials,  I  was  unable  to  replace  the  screw  other- 
wise. 
My  conviction  is  that  the  described  method  is  not 

a  good  one  and  I  suggest  sim.ply  laying  a  flat,  well- 
greased  plate  on  the  milling-machine  bed,  connect  it 
to  a  radius  bar  and  let  the  bed  of  the  milling  machine 
move  the  plate  along  by  pushing  it  with  a  roller  ver- 

tically fastened  to  the  bed.  A  curve  of  extreme  accuracy 
can  thus  be  cut  at  a  small  fraction  of  the  cost  and 
trouble  of  the  previously  described  method.  The  sketch 
indicates  how  I  would  do  it. 

Making  Difficult  Duplicate  Gages 
By  B.  a.  Munson 

On  page  162  of  the  Americayi  Machinist,  E.  A.  Dixie 
gives  his  solution  of  the  problem  of  making  duplicate 
gages,  the  principal  dimension  of  which  was  to  be  taken 

FIO.    1. MEASIRING   THE   MASTER  PLUG   WITH  A 
SINE  BAR 

at  the  intersection  of  a  cone  and  a  plane  surface.  The 
difficulty  of  securing  this  measurement  was  greatly 
augmented  by  the  fact  that  the  metal  at  this  point  of 
intersection  was  cut  away  to  provide  clearance  for  a 
grinding  wheel. 

Mr.  Dixie's  solution  was  to  make  a  master  gage  by 
grinding  the  outside  of  a  cylindrical  piece  to  the  exact 
diameter  of  tTie  required  circle,  and  at  the  same  setting 
to  grind  it  internally  to  the  angle  of  the  cone  until 
one  end  of  the  piece  was  brought  to  a  sharp  edge.  A 
ring,  accurately  ground  to  fit  over  the  cylindrical  piece, 
was  then  laid  on  a  surface  plate,  the  piece  entered  in 
the  hole  and  pushed  down  until  the  sharp  edge  came 
in  contact  with  the  plate;  the  ring  having  been  warmed 
somewhat  to  permit  this. 

This  gage  had  in  my  estimation  two  serious  defects: 

FIG.    2.      MEASURING    THE    GAGE    WITH    WIRES 

(1)  The  uncertainty  of  any  measurement  dependent 
upon  an  absolutely  sharp  edge,  especially  when  the  limit 
of  error  is  to  the  fourth  decimal  place;  and  (2)  it 

depended  upon  what  Mr.  Dixie  called  a  "very  light 
shrink  fit"  (between  the  ring  and  the  cylindrical  piece) 
to  maintain  its  accuracy. 
A  better  way  to  make  the  master  gage  would  have 

been  to  make  a  taper  plug,  gaging  it  with  a  cylinder 
and  sine  bar  as  shown  in  Fig.  1,  and  then  setting  the 
plug  into  a  base.  Another  way  would  be  to  make  the 
first  piece,  gaging  it  as  shown  in  Fig.  2,  and  then  make 
the  master  gage  to  it,  using  prussian  blue  in  the  man- 

ner described  by  Mr.  Dixie. 

Repairing  a  Broken  Chuck 
By  Frank  Ervin 

The  snagging  of  a  cutoff  tool  under  a  heavy  cut  was 
the  cause  of  a  jaw  being  broken  out  of  a  22-in.  four- 
jawed  independent  chuck,  the  cast  iron  breaking  out 
from  the  face  of  the  chuck,  allowing  the  jaw  to  fall 
out.  As  it  was  impossible  to  obtain  a  new  chuck  at 
the  time  this  happened,  we  decided  to  repair  the  break, 
the  work  being  accomplished  as  shown  by  the  sketch. 

Two  pieces  of  steel  were  planed  to  the  shape  indicated 
and  the  chuck  planed  out  so  that  they  would  drive  in. 
The  strain  to  which  these  pieces  are  subjected  when 
the  chuck  is  in  use  is  all  borne  by  the  shoulders  A 
and  B  so  that  no  additional  means  of  securing  the 
inserts  was  necessary  beyond  driving  them  to  place.    . 
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REPAIRING  A  BROKEN   CHUCK 

The  work  was  done  on  a  shaping  machine,  and  though 

it  involved  some  close  measurements,  it  was  accom- 

plished successfully,  the  jaw  fitting  into  the  new  channel 

as  nicely  as  in  the  old  one.  The  repaired  chuck  has 
been  in  service  for  nearly  a  year  upon  the  heaviest  class 
of  work  of  which  it  is  capable  and  shows  no  sign  of 
distress. 

A  Guard  For  Grinding  Wheels 
By  D.  Molony 

A  simple  and  easily  made  guard  for  grinding  wheels 
is  shown  in  the  sketch,  which  clearly  indicates  the  man- 

ner of  construction.  The  material  may  be  galvanized 
sheet  iron  of  suitable  gage. 

The  part  A  is  stationary,  being  attached  to  the  bench 
by  screws  through  the  flange,  and  covers  the  back  of 
the  wheel.     The  adjustable  cover  B  is  attached  to  this 

stationary  part  by  means  of  small  bolts  fitted  with  wing 
nuts  extending  through  slots  cut  in  both  parts. 

The  cover  has  a  long  slot  on  each  side  extending  for- 
ward at  an  angle  while  a  shorter  slot  at  an  opposing 

angle  is  cut  in  each  side  of  part  A,  thus  part  B  may  be 
adjusted  forward  and  back,  up  and  down,  or  tilted  to 
any  desired  angle  to  cover  wheels  of  any  diameter  within 
its  range. 

A  Boring  Tool  for  Polygonal  Holes 
By  K.  H.  Condit 

C.  H.  Schmidgall  of  Peoria,  111.,  has  designed  and 
built  the  illustrated  tool  for  boring  holes  of  other  than 
circular  outline  in  wood,  marble  or  metal.  The  model 
shown  cuts  a  square  hole  in  iron  as  illustrated  and 
has  four  cutters.  It  is  first  necessary  to  drill  or  bore 
a  round  hole  of  the  same  diameter  as  the  pilot  or  guide 
shown  below  the  cutters.  The  tool  can  then  be  mounted 
in  a  drilling  machine  and  held  by  means  of  the  handle. 

SHHiET-.METAL,    GU.\RD    FOR    GRINDING    WHEEL 

A   BORING  TOOL   FOR   SQUARE   HOLES 

part  of  which  appears  in  the  cut.  The  cutters  are  oper- 
ated by  bevel  gears  of  substantial  construction.  Par- 

ticular care  has  been  taken  to  provide  ample  bearing 

surfaces  for  the  gear  spindles  and  the  inventor  attrib- 
utes much  of  the  success  of  the  device  to  this  feature. 

This  cutter  will  work  equally  well  in  marble,  passing 
through  a  li-in.  piece  in  about  four  minutes.  The 
model  used  for  cutting  wood  varies  from  the  other  in 
that  it  has  a  vertical  pilot  cutter  in  place  of  the  plain 
pilot,  and  a  modified  form  of  cutter  to  suit  the  different 
working  conditions.  This  obviates  the  necessity  of 
making  a  round  hole  and  permits  the  job  to  be  done 
in  one  operation.  The  arrangement  and  shape  of  the 
cutters  may  be  modified  to  produce  various  shapes  of holes. 
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1/ Convention  of  Drop  Forge  Associations 
IN  ACCORDANCE  with  their  annual  custom,  the  Am- 

erican Drop  Forge  Association  and  the  Drop  Forge 

Supply  Association  met  in  joint  convention  at  Pitts- 
burgh, Penn.,  June  12,  13  and  14,  1919.  A  lengthy  pro- 

gram of  papers  and  discussions  had  been  prepared  for 
the  meeting  which  emphasized,  in  its  way,  the  growing 
importance  which  this  industry  is  yearly  attaining 
in  the  manufacturing  field. 

The  officers  of  the  Drop  Forge  Association  were  all 
reelected  to  serve  for  another  year  and  consist  of  the 
following:  President,  E.  J.  Frost,  Frost  Gear  and 

Forge  Co.,  Jackson,  Mich.;  vice  president,  J.  F.  Con- 
nelly, Champion  Machine  and  Forging  Co.,  Cleveland, 

Ohio;  secretary,  A.  W.  Peterson,  American  Drop 
Forger,  Pittsburgh,  Penn.;  treasurer,  E.  B.  Home, 
Packard  Motor  Car  Co.,  Detroit,  Mich. 

The  business  sessions  which  were  conducted  by  the 
Drop  Forge  Supply  Association  were  not  of  lengthy 
duration,  and  after  the  disposal  of  a  small  amount  of 
routine  business  the  general  officers  were  all  reelected 

to  serve  for  another  year,  and  will  be  as  follows:  Pres- 
ident, H.  N.  Taylor,  N.  and  G.  Taylor  Co.,  Philadel- 

phia, Penn.;  vice  president,  Charles  Harmon,  Jr.,  Na- 
tional Machinery  Co.,  Tiffin,  Ohio;  secretary-treasurer, 

A.  L.  Wurster,  Sizer  Forge  Co.,  Philadelphia,  Penn. 

The  two  new  members  added  to  the  executive  com- 
mittee are:  I.  N.  Schlendorf,  Central  Steel  Co.,  Mas- 

sillon,  Ohio,  and  Alexander  Maclnnes,  Hammond  Steel 
Co.,  Syracuse,  N.  Y. 

In  his  opening  address  the  president,  E.  J.  Frost,  of 
the  Frost  Gear  and  Forge  Co.,  included  the  following 
remarks : 

The  past  year  has  been  one  of  grave  responsibilities  and 
has  called  for  unusually  strenuous  endeavor  on  the  part  of 
some,  if.  not  all  our  members. 

Disposal  of  Government  work  on  hand,  both  finished 
and  partly  completed,  together  with  the  absorption,  re-sale, 
or  turning  back  to  the  Government  of  raw  stocks,  was  no 
easy  matter,  and  incapable  of  expeditious  handling;  and, 
added  to  this  the  discomfiture  of  waiting  for  months  to 
have  adjustments  made  and  claims  allowed,  followed  by 
other  periods  of  grim  waiting  for  cash  to  replenish  badly 
depleted  working  capital,  put  new  furrows  in  the  brows  of 
some  of  you,  that  even  a  fishing  trip  to  the  incomparable 
trout  streams  of  Michigan  could  not  remove. 
To  my  mind,  the  subject  of  standardization  presents, 

■perhaps,  the  greatest  opportunity  for  elimination  of  waste 
and  stopping  of  undesirable  conditions,  sometimes  deliber- 

ately imposed  by  our  customers. 
Standardized  proposal  and  contract  forms  could  be 

adopted  by  the  association,  so  drawn  as  to  allow  latitude 
to  cover  the  varied  requirements  of  the  entire  membership. 

I  have  no  thought  of  controlling  prices,  for  I  doubt  if 
this  would  be  practical  even  if  legal,  but  undoubtedly  some 
unfair  practices  can  be  stopped  by  concerted  action  and 
definitions  made  and  rules  laid  down  that  will  eliminate 
much  friction,  waste  and  worry. 

Such  items  as  the  following  could  well  be  subjects  for 
consideration  and  possible  adoption:  Terms  of  payment; 
responsibility  for  delivery;  methods  of  settling  disputes 

over  mechanical  defects;  forger's  responsibility  when  using 
steel  furnished  by  the  customer;  a  proper  charge  for  han- 

dling steel  furnished  by  the  customer;  questions  arising 

from  customer's  impaired  credit;  consequential  damages; 
patent  liability,  and  who  pays  the  transportation  on  re- 

jected goods,  etc. 
Mechanical  standardization  will  be  of  untold  benefit  to 

our  membership  if  it  does  nothing  but  define  limits  o€ 
accuracy  on  various  types  of  work  and  outlines  acceptable 
methods  of  inspection. 

It  should  be  borne  in  mind  that  the  establishing  of  stand- 
ard limits  is  not  a  function  of  the  inspector,  the  work  of 

the  inspection  committee  being  to  define  acceptable  ways 
of  determining  whether  agreed  upon  or  defined  shapes, 
drafts  or  limits  have  been  adhered  to. 

In  order  not  to  make  the  work  too  burdensome  to  the 

few,  the  labor  involved  could  be  divided  by  having  sub- 
committees covering  separate  subjects. 

Another  subject  worthy  of  our  attention,  and  perhaps 
warranting  a  committee,  is  industrial  relationship,  looking 
toward  the  cutting  down  of  labor  turnover  and  the  sys- 

tematic making  of  new  help  to  meet  the  demands  of  an  ever- 
widening  industry. 

In  view  of  the  tremendous  increase  in  equipment  to  meet 
the  war  needs,  it  undoubtedly  would  be  to  our  advantage 
to  be  studying  new  avenues  of  outlet  for  our  augmented 
capacity,  rather  than  ruthless  cutting  of  prices,  to  keep  our 
men  and  hammers  going.  New  industries  are  continually 
being  started,  and  a  campaign  of  education  might  reason- 

ably be  expected  to  bring  worth  while  returns  in  profits 
from  hitherto  untouched  sources. 

Return  of  the  Soldiers 

Most  of  us  have  service  flags  hanging  in  our  offices  oi 
shops,  some  of  them  bearing  stars  of  gold,  in  token  of 
those  who  not  only  gave  up  good  positions  and  comfortable 
homes  to  receive  small  pay  and  undergo  the  hardships 
and  privations  that  are  the  inevitable  concomitant  of  war, 
but  laid  down  their  lives,  that  national  selfishness  and 
sordid  greed  and  lust  and  ruthless  destruction  of  property, 
and  inhuman,  bestial  conduct  toward  womankind  should 
not  only  be  stopped  now,  but  be  put  forever  in  a  leash 
that  cannot  be  broken. 
There  is  an  incessant  stream  of  the  boys  in  khaki  who 

are  coming  home,  many  broken  in  body  and  health  and 
possibly  in  spirit,  most  of  them  passing  in  sight  of  that 
emblametic  hand  on  Bedloe's  Island,  reaching  out  to  them 
the  torch  that  symbolizes  liberty  and  enlightenment  and  a 
"square  deal,"  and  we  surely  will  be  remiss  as  American 
citizens  and  employers  of  workers,  if  we  do  not  go  fai 
beyond  the  limits  ordinarily  set  by  business,  and  not  only 
give  them  employment,  but  be  patient  with  them  while 
they  slowly  bridge  the  gulf  that  lies  between  what  wai 
has  made  them,  and  the  redemption,  that,  through  us  and 
others  like  us,  all  over  the  country,  may  come  to  them. 

Col.  H.  P.  Bope,  Pittsburgh,  made  one  of  the  lead- 

ing addresses  upon  the  "Present  Status  of  the  Iron  and 
Steel  Situation,  With  Special  Reference  to  the  Forging 

Industry."  He  sounded  a  note  of  optimism  for  the 
metal  industries  and  for  the  nation's  business  as  a 
whole,  but  warned  his  audience  not  to  expect  much 
in  the  line  of  reductions  in  the  cost  of  raw  materials, 
which  will  be  held  near  their  present  levels  largely  by 
the  present  high  cost  of  production. 

"The  Low-Pressure  Exhaust  Steam  Turbine,"  with 
its  peculiar  adaptabilities  to  the  production  of  consid- 

erable quantities  of  power  from  the  waste  gases  of 
the  furnaces  and  exhaust  steam  from  steam  hammers^ 

was  discussed  by  an  interesting  technical  paper  pre- 
sented by  H.  V.  Schoepflin  of  the  Westinghouse  Elec- 

tric and  Manufacturing  Co.,  East  Pittsburgh,  Penn. 
W.  C.  Peterson  of  the  Packard  Motor  Car  Co.,  De- 

troit, Mich.,  presented  a  paper  entitled  "Heat-Treat- 
ing  Problems  That  Originate  in  the  Forge  Shop," 
which  read  as  follows: 

There  can  be  no  doubt  that  all  of  us  have,  during  the 
last  three  or  four  years,  experienced  wonderful  develop- 

ments in  the  art  of  making  good  forgings. 
I  am  sure  that  all  of  us  will  further  agree  that  we  are 

surprised,  generally  speaking,  at  the  results  of  good  forg- 
ing, plus  good  heat-treating.     The  war  program  just  ended  . 

brought  more  grief  to  these  two  branches  of  the  making 
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of  munitions  than  all  the  other  branches
  put  together. 

We  have  all  had  our  own  personal  experience
s,  perhaps, 

and  it  is  the  purpose  of  this  paper  *<>  su
mmarize  and 

picture  as  a  whole  those  irregularities  which 
 were  found 

in  the  finished  product,  and  were  traced  to  bad
  forgings 

Bv  "bad,"  we  do  not  wish  to  mean  arbitrarily  bad  out 

6ad  in  a  comparative  sense  when  weighing  th
e  ultimate 

sriswcr 
 

. 

First,  we  can  classify  our  forgings  into  two
  distinct 

kinds,  namely:  Those  which  are  subsequently  to 
 be  ma- 

chined and  carbonized,  and  those  which  are  subjected  to 
heat-treatment  after  forging. 

Of  the  first  class  there  particularly  is  one  phase  to 

consider  and  that  is  that  the  carburizing  or  cementa
tion 

of  steel  is  daily  receiving  more  and  more  attention  as 
 a 

result  of  increased  demands  made  upon  the  art.  The  very 

nature  of  the  process  calls  for  a  very  scrutinizing  cont
rol 

of  the  raw  material  from  its  making  in  the  steel  mil
l 

until  it  is  ready  to  machine  after  forging.  This  control 

calls  for  particular  attention  to  the  presence  of  surface
 

slag,  which  is  the  worst  enemy  of  the  carburizing  process, 

and  which  accentuates  its  presence  by  tremendous  growth 

under  heat  in  carburizing  material.  Small  areas  of  slag 

and  oxide  become  very  much  larger  during  the  cementation 

process,  and  produce  much  irregularity  in  hardness  of  the 

finished  product,  which,  of  course,  is  undesirable. 

Careful  investigation  into  the  trouble  experienced  on 

carburized  parts  show  us  the  following: 

That  this  oxide  appears  to  be  buried  in  some  classes  of 

drawn  and  rolled  bars,  as  well  as  forgings,  extending  from 

the  surface  toward  the  center  of  the  part,  and  can  be  likened 

to  a  sort  of  pit,  wdth  considerable  depth  at  times. 

These  pit  marks  of  oxide,  as  I  will  call  them,  seem  to 

increase  considerably  in  size  upon  carburizing  and  have 

been  found  to  be  the  nucleus,  so  to  speak,  for  scale  forma- 
tions on  the  part  when  subsequently  heated  and  quenched 

for  hardening. 

Under  these  scale  formations  we  find  soft  spots  render- 

ing the  cemented  part  unfit  for  use  in  abrasive  or  wearing 
service. 

Observation  points  out  that  these  oxide  pockets  on  the 
surface  of  bars  and  forgings  are  not  always  due  to  faulty 

steel,  and  do  not  penetrate  very  far  into  the  part.  By 
taking  a  very  thin  layer  off  the  part  so  affected,  it  will 
be  found  that  the  machined  surface  is  entirely  free  from 

scale  or  soft  spots,  while  the  untouched  portion  of  the 

part  will  be  the  opposite.  Investigating  further,  and  ap- 
plying the  investigation  particularly  to  forgings,  we  come 

to  the  conclusion  that  dirty  forgings  are  the  cause  thereof. 
Scale  formed  by  the  contact  of  the  air  with  the  hot  forging, 
if  not  constantly  blown  off,  will  be  actually  buried  in  the 
surface  of  the  forging  to  a  depth  which  does  not  permit 
its  removal  by  machining  under  ordinary  conditions. 

Effect  of  Buried  Scale 

In  these  days  when  it  is  required  to  forge  parts  which 
shall  be  within  A  in.  of  machining  size,  you  readily  realize 
that  to  bury  scale  in  the  forgings  is  not  the  best  practice, 
and  should  be  avoided  by  making  clean  forgings.  It 
may  be  opportune  to  state  that  it  was  found  this  oxide 
deposit  in  forgings  was  more  pronounced  in  some  steels 
than  others  and  is  accounted  for  perhaps  by  the  fact  that 
some  steels  scale  more  than  others. 

Of  the  second  class  of  forgings  much  can  be  said,  but  I 
intend  rather  to  touch  only  on  the  most  vitally  important 
points.  I  believe  many,  if  not  all  of  you,  will  agree  that 
the  ultimate  cost  of  a  part  is  of  prime  importance  today. 
This  not  necessarily  means  cost  in  dollars  and  cents,  but 
quality  as  well.  There  is  one  phase  in  the  manufacture 
of  parts  from  forgings  which  plays  a  very  great  part  in 
the  ultimate  cost,  and  this  is  the  distortion  of  parts  in 
heat-treating  and  hardening.  When  such  parts  do  distort, 
it  is  always  necessary  to  apply  remedies  such  as  straight- 

ening in  the  one  instance,  and  further  machining  or  fitting 
in  the  other.  The  former  operation  interferes  considerably 
with  the  quality  of  the  forging,  while  the  latter  usually 
draws  the  attention  of  the  management  from  the  stand- 

point of  cost  in  dollars  and  cents. 

To  straighten  a  forging  after  heat-treatment  means  a 
decrease  in  the  clastic  limit,  and  just  how  much  it  is  quite 
difficult  to  determine.  Therefore,  the  metallurgist  who  has 
arranged  heat-treatments  to  meet  the  demands  in  physical 
properties  which  the  engineer  has  imposed,  is  laboring 
under  a  false  conception  as  to  results  obtained.  Also  in 

straightening,  strains  are  sometimes  concentrated  in  cer- 
tain parts  of  a  forging  which  are  very  often  the  sole 

cause  for  serious  failures.  Straightening,  therefore,  should 
be  avoided  if  possible,  for  the  several  good  reasons  pointed 

out  above. 
But  what  has  this  to  do  with  forging,  you  ask? 

An  explanation  will  be  attempted,  by  citing  actual  oc- 
currences and  a  close  observation  thereof.  After  several 

years'  study  as  to  the  cause  and  subsequent  cure  for  the  ' distortion  of  steel  parts  during  heat-treatment,  I  believed 
I  had  sufficient  knowledge  on  the  subject  to  make  general 

applications.  But  to  my  dismay  at  the  time,  my  results 
varied  and  it  became  necessary  to  seek  the  disturber.  The 
test  in  question  related  to  the  hardening  of  a  certain  type 

of  gear. 
Effects  of  Forging  Methods 

Batches  of  a  hundred  at  a  time  were  put  through  this 
heat-treating  process  until  finally  we  were  able  to  send 
them  from  the  hardening  room  with  little  or  no  distor- 

tion. This  continued  for  some  time  until  finally  a  batch 
came  through  which  were  distorted  in  the  same  percentage 

as  we  had  been  getting  good  gears  before.  Careful  check- 
ing of  the  hardening  process,  such  as  temperatures,  rate 

of  treating,  method  of  cooling,  etc.,  revealed  nothing,  and 
we  thereupon  visited  the  forge  shop.  Here  records  showed 
that  all  gears  made  prior  to  the  incident  of  the  distorted 
batch  came  from  one  particular  hammer  operated  always 

by  the  same  workman.  He  had  apparently  taken  no  par- 
ticular pains  to  standardize  his  time  of  heating  or  hammer 

blows,  yet,  nevertheless,  his  gears  gave  uniform  results  as 
regards  percentage  of  distorted  gears.  The  bad  batch  of 
gears  came  from  another  operator  working  at  a  different 
hammer  and  who  likewise  did  not  have,  to  all  appearances, 

any  set  rule  for  doing  this  or  that.  Yet,  the  c'.iange  in 
operator  was  evidenced  at  the  hardening  room,  and  dis- 

turbed both  the  quality  and  quantity  of  gears  produced 
considerably.  And,  in  passing,  let  me  be  understood  in 
saying  that  the  quality  of  work  done  at  the  hammer  by 
the  second  workman  was  equally  as  good  as  that  of  the 

first,  and  that  by  altering  our  heat-treating  process  some- 
what, we  were  able  to  harden  his  batch  of  gears  with  the 

same  accuracy  as  the  previous  batch. 

Here,  then,  we  have  a  picture,  which  in  my  opinion  is 
worthy  of  consideration.  Without  any  pretext  on  the  part 

of  the  hammerman  to  standardize  the  making  of  his  forg- 

ings, he  unconsciously  rendered  them  to  the  heat-treating 
plant  in  a  fairly  uniform  condition  because  of  the  very 

continuity  and  repetition  of  the  operations  in  forging.  An- 
other operator  could  not  obviously  produce  forgings  with 

the  same  characteristics,  and  as  a  result  we  would  have 

as  many  different  kinds  of  conditions  metallurgically  in 

gears  as  there  were  different  operators,  provided  no  at- 
tempt had  been  made  to  standardize  the  forging  process 

from  its  several  angles. 

Such  standardization,  however,  I  predict  must  come,  and 

is  already  here  in  some  instances,  because  drop-forging 
steel  parts  today  is  vastly  different  than  at  the  time  this 

society  was  started.  The  drop-forger  should  sit  in  seance 
with  the  heat-treater  and  hardener,  not  to  listen  so  much 

to  the  story  of  bad  forgings,  but  to  familiarize  himself 

with  the  problems  which  confront  the  hardening  room, 
which  can  be  quickly  remedied  by  clearly  understanding the  causes  thereof. 

It  was  my  good  fortune  to  witness  during  the  war  pro- 
gram the  heat-treating  of  a  certain  engine  part  which 

demanded  very  close  limitations  as  regards  physical  prop- 

erties, and  consequently,  therefore,  needed  the  closest  at- 
tention in  heat-treating.  These  forgings  came  from  three 

different  sources,  and  were  made  from  steel  coming  from 

one  mill.  In  fact,  two  of  these  sources  made  the  same 

forgings  from  the  same  mill  heat  of  steel.  When  delivered 

to  the  heat-treating  department,  it  was  found  that  a  certain 

» 

i 

i 
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percentage  of  each  lot  of  forgings  needed  a  second  draw- 
back in  order  thab  they  conform  to  the  required  specifica- 

tion, and  for  your  information  I  cite  these  figures:  Lot  No. 
1,  58  per  cent,  redrawn;  lot  No.  2,  20  per  cent,  redrawn, 
and  lot  No.  3,  2  per  cent,  redrawn. 

In  no  lot  was  a  burnt  forging  found,  although  in  lot  No. 
1  several  slightly  overheated  forgings  were  present.  This 
is  but  another  instance  of  where  different  results  in  heat- 
treating  were  evidenced,  due  to  the  difference  in  the  methods 
of  forging. 

In  all  well-regulated  heat-treating  plants,  parts  are 
checked  and  inspected  for  hardness  by  means  of  either  the 
scleroscope  or  Brinnell  machine.  The  scleroscope  is  pre- 

ferred in  most  instances  on  account  of  the  comparative 
ease  in  operation,  and  can  be  quite  safely  relied  upon  if 
proper  standardization  and  comparison  has  been  made  in 
each  kind  of  steel.  It  is  in  the  use  of  the  scleroscope,  then, 
that  we  discover  at  least  one  serious  irregularity  which 
is  traced  directly  to  the  forge  plant,  and  it  is  that  of  de- 
carburization.  Parts  decarburized  show  a  lower  reading 
on  the  scleroscope  and  cannot  be  correctly  inspected,  which 
in  turn  means  rejection  or  failure. 

Effects  of  Oxidizing  Flame 

Decarburization  of  forgings  is  caused,  no  doubt,  by  the 

application  of  a  very  "hard"  oxidizing  flame  to  the  forging 
furnace,  which  when  continued  for  any  length  of  time 
changes  the  structure  of  the  surface  of  the  steel  by  dimin- 

ishing the  carbon  content.  These  de-carburized  areas  will 
not  respond  to  a  treatment  intended  for  the  original  steel, 
and  cause  irregularities  which  are  uncertain  and  dangerous. 
The  precaution,  then,  in  observing  the  correct  kind  of  flame 
in  treating  forgings  adds  to  our  list  for  the  making  of 
good  forgings,  and  the  heat-treating  plant,  I  am  sure,  will 
susbtantiate  my  assertions  in  this  respect. 

In  closing,  we  would  summarize  the  several  points 
brought  out.  Standardization  of  operations  in  forging,  the 
application  of  the  correct  kind  of  flame,  and  clean  forg- 

ings make  for  an  ultimately  better  product. 

In  many  production  systems  the  bonus  plan  is  ap- 
plied only  to  the  producers,  and  all  of  the  auxiliary 

workers  of  the  plant  are  outside  of  its  benefits  and  not 
interested  in  the  best  developments  to  attain  efficiency. 
However,  in  the  forging  plant  of  the  Timken-Detroit 
Axle  Co.,  Detroit,  Mich.,  the  bonus  system  has  been 
arranged  so  that  all  are  directly  benefited,  from  the 
top  man  to  the  most  lowly  worker.  L.  K.  Wilson  of 
this  company  presented  the  following  paper  entitled 

"A  Bonus  Plan  as  Applied  to  an  Entire  Forge  Plant," 
explaining  the  methods  by  which  this  object  has  been 
attained : 

A  well-known  psychologist  has  made  the  statement  of  a 
fact  that  "when  wages  are  based  on  commission,  piece-work, 
or  a  bonus  or  premium  system,  the  stimulus  to  action  is 
constantly  present.  Every  stroke  of  the  hammer,  every 
sale  made,  every  figure  added  increases  the  wages.  The 
wage  thus  continuously  beckons  the  worker  to  greater 
accomplishment."  Another  eminent  efficiency  engineer 
states  that  "in  order  to  find  and  take  the  best,  easiest  and 
quickest  ways  to  the  desirable  things  of  life,  we  must  use 
the  thirteen  principles  of  efficiency,  which  are  records, 
plans,  schedules,  dispatching,  standard  conditions,  standard 
operations,  standard  instructions,  ideals,  common  sense, 
discipline,  competent  counsel,  fair  deal  and  rewards." 

Thus  we  could  go  on  and  quote  passages  from  many 
volumes  which  have  been  written  in  recent  years  setting 
forth  the  advantages  of  certain  methods  of  increasing  the 
efficiency  of  men,  departments,  shops  and  nations.  Em- 

ployers of  labor  have  therefore  realized  the  necessity  for 
and  advantage  to  be  gained  by  installing  some  of  the 
methods  so  presented,  whereby  their  workers  will  receive 
something  in  addition  to  their  wages  for  the  conscientious 
effort. 

No  doubt  we  all  feel  that  the  terms,  "scientific  manage- 
ment," "industrial  efficiency,"  "individual  effort,"  have  been 

greatly   overworked,   that  they  have   been   magnified,   en- 

larged and  misconstrued  until  they  are  beyond  the  com- 
prehension of  the  average  human  being  on  whom  they 

are  ultimately  tried  out,  so  that  the  real  honest  good  that 
might  be  accomplished  is  lost  on  account  of  the  complica- 

tion. I  do  not  believe  that  there  is  any  one  plan  which 
would  be  absolutely  adaptable  to  more  than  one  plant.  Take 
our  own  business  for  an  example — I  do  not  believe  it  pos- 

sible to  find  any  two  forge  shops  where  conditions  are 
identical  even  though  we  have  many  things  in  common,  but 
I  do  believe,  however,  that  the  forging  industry  offers  a 
splendid  opportunity  for  the  accomplishment  of  many  grati- 

fying results,  through  the  medium  of  some  plan;  not  from 
the  standpoint  that  they  are  any  more  inefficient  than  any 
other  industries  and  it  would  be  an  easy  matter  to  show 
results,  but  from  the  standpoint  of  the  nature  of  the  work 
being  usually  regular,  simple  as  to  number  of  operations, 
but  more  especially  the  type  of  men  employed  in  forge 
shops  are  such  that  if  you  once  gain  their  confidence  and 
they  see  that  your  plan  is  good  and  that  they  will  get  a 
square  deal,  there  is  no  question  but  that  their  cooperation 
and  interest  will  be  secured  and  held  and  results  accom- 

plished satisfactorily. 
Nearly  two  years  ago  a  bonus  plan  was  adopted  at  the 

Timken-Detroit  Axle's  forge  plant  whereby  every  employee 
connected  with  the  organization,  regardless  of  position, 
would  share  in  the  bonus  earnings  in  proportion  to  their 
wages.  There  is  no  question  but  that  this  plan  has  produced 
satisfactory  results,  and  we  therefore  consider  it  good 
enough  to  pass  on  to  others  whose  conditions  are  some- 

what similar  to  ours  and  who  may  be  willing  to  take  up  a 
proposition  of  this  kind  after  someone  else  has  tried  it  out 
and  overcome  the  difficulties. 

Our  plan  briefly  was  based  on  two  principal  factors,  pro- 
duction and  costs,  the  unit  being  cost  per  pound  for  which 

a  standard  cost  has  been  determined,  and  it  is  on  the  rela- 
tion of  actual  cost  to  the  standard  cost  that  bonus  is  paid. 

If  the  actual  cost  exceeds  the  standard  cost,  but  little  bonus 
is  paid.  If  the  actual  cost  is  less  or  equal  to  the  standard 
cost,  then  considerable  bonus  is  paid. 

STANDAKD  Costs 

A  standard  has  been  defined  as  "that  which  is  estab- 
lished by  investigation  or  authority  as  a  reasonably  at- 

tainable maximum  of  desirability."  For  the  purpose  of 
illustrating  our  plan,  we  will  use  a  figure  of  12c.  per  pound 
as  standard.  Bonus  is  paid  according  to  the  per  cent,  of 
efficiency  attained,  by  dividing  this  standard  cost  per  pound 
by  the  actual  cost  per  pound,  six  months'  average,  deter- 

mined by  the  accounting  department,  and  which  includes 
all  items  of  expense  such  as  coal,  fuel  oil,  supplies,  repair 
parts,  steel,  direct  labor,  indirect  labor,  including  all  su- 

pervision and  bonuses  and  scrap  charges,  if  there  are  any. 
Assuming  the  six  months'  average  cost  per  pound  has  been 
found  to  be  12.5c.,  then  the  per  cent,  of  efficiency  would  be 
12c.  divided  by  12.5c.,  equaling  96  per  cent.,  which  would 
pay  16  per  cent,  bonus.  For  further  illustration,  let  us 
assume  an  actual  cost  of  11.5c.,  then  the  per  cent,  of 
efficiency  would  be  104.3  per  cent,  which  would  pay  a  bonus 
of  24.5  per  cent. 

It  might  appear  that  a  payment  of  24.5  per  cent,  bonus 
or  extra  wages  is  high  and  prohibitive,  yet  a  careful 
analysis  of  records  will  show  that  such  is  not  the  condition. 
First,  we  must  consider  that  bonus  is  paid  on  wages  alone, 
while  the  saving  is  made  on  all  expenses.  Suppo.'?e  a  plant 
tui-ned  out  1000  tons  of  forgings  in  a  month  and  made  a 
saving  of  Ic.  a  pound  over  any  other  pre.ious  six  months' 
or  year's  record,  then  the  total  saving  would  represent $20,000.  This  saving  would  pay  40  per  cent,  bonus  on 
■$50,000  wages. 

However,  it  should  be  admitted  in  justice  to  all  concerned 
that  the  success  of  any  bonus  plan  depends  wholly  upon 
the  accuracy  and  dependability  of  the  standard.  By  all 
means  it  must  be  accurate.  If.it  is  too  tight  or  not  rea- 

sonably attainable,  the  incentive  for  extra  effort  or  interest 
in  stopping  leaks  and  losses  is  lost,  and  after  a  few  weeks 
of  conscientious  effort  the  worker  gives  up  in  despair  and 
says,  "Oh,  what's  the  use."  On  the  other  hand,  if  the standard  is  too  liberal  and  a  lot  of  bonus  is  made  with 
little  effort,  the  whole  thing  will  be  a  failure  and  not  only 
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will  the  company  pay  for  something  and  get  nothing  in  re- 
turn, but  the  spirit  of  the  chase  is  lacking,  or,  commonly 

speaking,  it  is  "pretty  soft."  When  the  standard  is  right, 
then  you  have  an  entire  organization  working  as  a  unit, 
where  everyone  has  an  actual  interest  in  everything  that 

enters  into  the  plan,  instead  of  lack  of  interest  as  is  some- 
times prevalent  in  some  organizations. 

We  all  know  that  in  a  forge  shop  there  are  but  a  few 

producers,  compared  with  the  total  number  employed,  con- 
sidering hammermen  and  helpers  as  the  only  producers. 

I  believe  that  the  average  is  about  one  to  three;  that  is, 

including  foremen,  die  sinkers,  machinists,  repairmen,  elec- 
tricians, plumbers,  millwrights,  engineers,  firemen,  clerks, 

inspectors,  steel  yardmen,  laborers,  etc.,  there  are  three 
and  in  many  plants  four  or  five  such  men  for  each  producer. 
Therefore  give  a  hammerman  three  or  more  enthusiastic, 
interested,  efficient  and  willing  partners,  whose  efforts  are 
directed  in  the  same  channels  and  for  whom  rewards  for 

extra  effort  are  equal,  and  there  is  no  reason  why  pro- 
duction should  not  be  increased  quite  materially  and  the 

unit  cost  reduced  in  a  like  manner. 
The  following  is  a  formula  used  in  computing  this  bonus : 

Let  A  =  the  number  pounds  of  good  forgings;  B  =  the 
cost  of  fuel  oil  (gallons  times  standard  per  gallon)  ;  C  = 
the  cost  of  coal  (tons  times  standard  per  ton)  ;  D  =  the 
cost  of  steel  (pounds  times  standard  per  pound)  ;  E  =  the 
total  direct  labor;  F  =  the  total  indirect  labor;  G  =  the 
charge  for  scrap  made;  H  =  the  cost  of  supplies  needed; 
/  =  the  credit  for  sale  of  flashings,  scrap,  etc.;  X  =  the 
actual  cost  per  pound;  Z  —  the  per  cent,  of  efficiency;  and 
y  =  the  standard  cost.  per.. pound. 
Then  B  +  C  +  D  +  E  +  F  +  G  +  H—  J  =  X 

and  y.  =  Z 

An  explanation  of  items  B,  C  and  D  may  be  in  order, 
that  it  may  be  understood  why  a  standard  or  permanent 
cost  is  used  rather  than  the  actual  or  fluctuating  cost.  It 
must  be  acknowledged  that  under  ordinary  circumstances 
any  group  of  workmen  cannot  control  or  have  any  in- 

fluence upon  what  price  is  paid  for  coal,  oil  and  steel. 
They  can,  however,  have  a  great  effect  upon  the  use  of  these 
same  commodities;  therefore,  in  justice  to  them,  it  becomes 
necessary  to  set  a  fixed  price  for  these  articles  whereby 
their  earnings  will  only  be  subject  to  quantities  used  and  not 
be  affected  by  what  has  been  of  late  a  more  or  less  fluctuat- 

ing market.  It  has  also  been  found  far  better  to  compute 

the  bonus  on  a  six  months'  basis  than  month  by  month. 
On  the  basis  of  each  month  separate  there  is  apt  to  be 
an  unusually  good  month  with  large  production  and  low 
costs  and  a  large  bonus  would  be  paid;  the  following  month 
conditions  may  be  just  the  reverse  and  little  bonus  paid. 
At  the  end  of  the.  two  months  perhaps  the  total  amount 
paid  would  have  been  the  same  either  way,  but  the  more 
regular  these  payments  are  the  better  men  can  adjust 
their  affairs  and  learn  to  depend  on  a  fixed  amount  each 
month. 

It  is  a  good  plan  to  keep  the  men  informed  as  far  as 
possible  what  progress  is  being  made  day  by  day,  and  to 
accomplish  this  we  designed  a  large  sign  board. 

This  sign  is  10  ft.  high  by  30  ft.  wide,  the  upper  por- 
tion being  divided  into  31  sections,  numbered  from  one  to 

31,  representing  the  days  of  the  month.  In  each  section 
is  pasted  a  figure  representing  a  standard  tonnage  for  the 
day,  continuing  for  each  working  day  in  the  month.  Upon 
the  sign  a  few  slogans,  such  as  "Efficiency  Bonus  Depends 
on  Cost,"  "Everybody  Can  Help,"  "Do  Not  Waste  Anything." At  one  end  of  the  sign  is  painted  a  large  money  bag  and 
and  at  the  other  end  the  figure  of  a  workman.  A  long 
chute  or  slide  connects  the  open  money  bag  with  the  work- 

man's pocket,  down  which  wonderfully  real  gold  pieces are  rolling.  Unfortunately,  however,  all  the  gold  does  not 
reach  the  pocket  of  the  workman,  as  a  lot  of  it  leaks  out 
at  the  coal  pile,  some  more  at  a  furnace  and  still  some 
more  at  a  scrap  pile,  so  that  a  comparatively  small  amount 
remains  to  ent-jr  the  pocket  of  the  workman.  It  is  these 
leaks  that  should  be  stopped,  and  it  gives  me  pleasure 
to  state  that  1  know  of  no  better  way  to  stop  them  than 
to  have  the  assistance  and  cooperation  of  your  men.     Upon 

a  bulletin  board  the  actual  accumulated  tonnage  to  date 
is  posted,  which  may  be  compared  with  the  standard  for  the 
same  period,  and  which  gives  every  one  reliable  information 
as  to  how  production  is  comparing  with  what  was  put  up 
as  a  standard  for  the  same  period. 

Tangent  Gage  for  Measuring  Angles 
John  T.  Clark 

The  sketch  accompanying  this  letter  shows  an  angle 
gage  in  which  the  angle  is  measured  by  its  tangent 
instead  of  the  sine. 

The  body  or  frame  of  the  gage  is  a  casting  or  forg- 
ing, two  sides  of  which  are  carefully  machined  to  form 

an  angle  of  90  deg.  while  the  third  side  carries  a  ver- 

it 

I 

TANGKNT  G.\GE  POR  .\NGLES 

nier  scale  parallel  to  the  first  side.  A  slide  on  this 
scale  carries  the  vernier  and  also  the  measuring  stud  A. 
The  stud  B  is  forced  into  a  hole  bored  neai  the  corner 

of  the  frame.  The  graduations  of  the  scale  are  so 
arranged  that  when  the  vernier  reads  zero  the  studs 
A  and  B  are  equidistant  from  the  bottom  surface  of 
the  frame  and,  of  course,  square  with  its  other  side. 

The  center  distance  between  the  plugs  in  this  posi- 
tion should  be  an  even  number  of  inches  to  facilitate 

computation.  Assuming  this  distance  to  be  5  in.,  which 
makes  the  tool  a  convenient  size,  and  that  we  desire  to 

set  it  to  an  angle  of  36  deg.  10  min.,  we  find  from  a 

table  that  the  tangent  of  this  angle  is  0.731  which  mul- 
tiplied by  5  equals  3.655  in.  and  the  setting  of  the 

vernier  to  this  measurement  is  all  that  is  required. 
The  vernier  scale  will  need  to  be  graduated  only  to 

a  length  equal  to  the  center  distance  of  the  plugs  as 
the  tangent  of  45  deg.  is  1  and  for  all  angles  above 
45  deg.  the  other  face  of  the  square  is  used  and  the 
angle  computed  from  its  complement. 
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^/xeManu^dureofMeasuringWires 

By 

€.  G.  Suverkrop, 
4SS0C/Ar£    £DIT0R,    AME/UCAN  MACHIMST 

Wires  for  measuring  the  diameters  of 
thread  gages  are  merely  plug  gages  of 
small  size  and  extreme  accuracy.  White 
some  of  the  manufacturers  of  plug  gages 

guarantee  their  product  to  be  within  one- 
tenth  of  a  thousandth  of  an  inch  in  size, 
there  should  be  less  than  one  one- 
hundred-thousandth  of  an  inch  differ- 

ence between  the  diameters  of  the  three 
wires   of   a   set. 

MEASURING
  wires  from 0.007  in.  to  0.020  in. 

diameter  are  made  from 

high-carbon  music  wire,  which 
comes  in  coils.  The  larger  sizes 
up  to  0.495  in.  (for  measuring 

two-pitch  threads)  come  in  the 
form  of  drill  rods.  The  first 

operation  is  cutting  to  length. 
This  is  done  on  an  ordinary 

wire  cutter.  Varying  with  the 
diameter  tha  lengths  are  IJ  to 
3  in.  After  cutting,  the  blanks 
are  packed  in  charcoal  in  a 
pipe  and  carefully  annealed,  the 
charcoal  preventing  decarboni- 
zation.  The  smaller  annealed 

wires  are  straightened  in  the 
small  polishing  head  shown  in  Fig.  1.  The  wire  is 
chucked  and  the  operator  grasps  it  between  his  thumb 
and  the  straightener,  which  is  a  piece  of  steel  of  the 
approximate  shape  and  dimensions  shown   in   Fig.   2. 

FIG.  1.  STRAIGHTENING  THE  ANNEALED  WIRES 

The  wires  are  then  reduced 
on  the  ends;  the  ends  of  the 
small  ones,  by  holding  them  in 
the  chuck  in  small  polishing 
heads  similar  to  that  shown  in 

Fig.  1  and  allowing  them  to  ro- 
tate rapidly  between  two 

smooth  files,  and  the  ends  of 
the  larger  ones,  in  the  bench 
lathe  with  a  box  tool.  Some 

styles  of  the  wires  have  holes 
in  the  ends  to  facilitate  holding 

them  in  the  gage-measuring  fix- 
tures. These  holes  are  drilled 

in  a  sensitive  drilling  machine 
with  the  aid  of  a  jig.  The 
wires  are  next  hardened  a  num- 

ber at  a  time  in  the  gas  furnace 
shown  in  Fig.  3.  The  wires  are  packed  in  short 
pieces  of  pipe  to  prevent  oxidation,  heated  to  about  1400 
deg.  F.  and  quenched  in  raw  linseed  oil.  The  ends  are 
cleaned  in  the  polishing  head,  after  which  the  ends  only 

KKi.    4.      ROUGH-L.'^PPING   THK    WIRES FIG.    5.      FINISH-LAPPING   THE   WIRF,.< 
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are  drawn  to  a  blue  with  the 
blo%vpipe   shown    in    Fig.    3. 
Lapping  is  performed 

with  the  aid  of  a  number  of 

small  sewing-machine  mo- 
tors similar  to  the  one  shown 

in  Fig.  4.  Here  the  oper- 
ator is  rough-lapping  with  a 

pair  of  carborundum  oil- 
stones held  in  his  hands. 

The  rough  wires  are  left 
about  0.003  in.  over  size,  and 

in  the  rough-lapping  opera- 
tion are  brought  to  within 

0.0003  in.  or  so  of  finished 
size. 

Finish-lapping  is  also  done 
on  the  sewing-machine  mo- 

tor as. shown  in  Fig.  5.  The 
laps  are  made  of  cast  iron 

and  charged  with   60-min.   carborundum.     The   finish- 

lapping  is  constantly  checked  with  the  aid  of  a  microm- 

*a   ̂ tt*-*     t^   ST 
1      ■«   ̂ ft,4   3^     41,    '& 
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FIG.  2. 
THE  STRAIGHT- 
ENER 

FIG.  7.   PACKING  THE  WIRES 

eter,   the   operator   comparmg   his  micrometer  with   a 
master  wire. 

Final  measuring  of  the  wires  is  done  with  a  Prestwich 

FIG.    8.      BUREAU   OF  STANDARDS    REPORT    ON   WIRES 

fluid  gage,  as  shown  in  Fig.  6.  This  is  of  course 
merely  an  accurate  comparator,  and  is  also  set  by 
means  of  a  master  wire,  one  of  which  is  shown  in  front 
of  the  machine.  After  careful  checking  and  counter- 
checking  of  their  sizes  the  wires  are  packed  as  shown 
in  Fig.  7. 

After  packing,  all  wires  are  sent  to  the  Bureau  of 
Standards,  Washington,  D.  C,  to  be  measured. 

In  Fig.  8  is  shown  a  part  of  a  report  of  the  Bureau 
of  Standards  on  a  large  shipment  of  wires  submitted 
by  the  Fortney  Manufacturing  Co.  Thousands  of  wires 
have  been  sent  to  the  Bureau  of  Standards,  but  so  far 
without  a  single  rejection. 

The  Railway  Supply  Exhibition  at 
Atlantic  City 

The  exhibition  of  the  Railway  Supply  Manufacturers' 
Association  held  at  Atlantic  City,  N.  J.,  June  18-25,  in 
conjunction  with  meetings  of  other  member  sections  of 
the  American  Railway  Association  was  large  and  well 
attended. 

The  main  exhibit  was  held  on  Young's  Million  Dollar 

FIG.   3.      THE   HARDENING   OUTFIT 
FIG.    6,      MEA.SI'RING    THE   WIRF.S 
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Pier,  but  a  number  of  firms  were  not  able  to  obtain 
space  there  and  had  to  install  their  products  on  side 
streets  under  tents  or  sheds. 

The  machine-tool  section  of  the  show  was  the  main 
attraction,  as  usual,  and  a  number  of  firms  disclosed 
their  newest  productions  for  the  iirst  time. 

The  machine-tool  builders  having  space  either  on  the 
pier  or  nearby  were: 

Acme  Machine   Tool   Co.,   Cincinnati,   Ohio. 
American  Tool  Works  Co.,  Cincinnati,  Ohio. 
Besly  &  Co.,  Charles  H.,  Chicago,  111. 
Blevney   Machine   Co.,   Greenfield,  Mass. 
Bullard  Machine  Tool  Co.,  Bridgeport,  Conn. 
Cincinnati  Bickford  Tool  Co.,  Cincinnati,  Ohio. 
Cincinnati   Grinder   Co.,   Cincinnati,   Ohio. 
Cincinnati  Milling  Machine  Co.,  Cincinnati,  Ohio. 
Cincinnati  Pulley  Machinery  Co.,  Cincinnati,  Ohio. 
Davis  Machine  Tool  Co.,  Rochester,  N.  Y. 
Gould  &  Eberhardt,  Newark,  N.  J. 
Grand    Rapids    Grinding    Machine    Co.,    Grand    Rapids, 

Mich. 
Heald  Machine  Co.,  Worcester,  Mass. 
Landis  Machine  Co.,  Waynesboro,  Penn. 
LeBlond,  R.  K.,  Machine  Tool   Co.,  Cincinnati,  Ohio. 
Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati,  Ohio 
Lucas  Machine  Tool  Co.,  Cleveland,  Ohio. 
Manning,  Maxwell  &  Moore,  Inc.,  New  York,  N.  Y. 
National   Machinery  Co.,  Tiffin,  Ohio. 
Newton  Machine  Tool  Works,  Inc.,  Philaaelphia,  Penn. 
Niles-Bement-Pond   Co.,  New  York,  N.  Y. 
Oakley  Machine  Tool  Co.,  Cincinnati,  Ohio. 
Oesterlein  Machine  Co.,  Cincinnati,  Ohio. 
Pratt  &  Whitney  Co.,  New  York,  N.  Y. 
Ryerson  &  Son,  Jos.  T.,  Chicago,  111. 
Sellers  &  Co.,  Inc.,  Wm.,  Philadelphia,  Penn. 
Swind   Machinery   Co.,   Philadelphia,   Penn. 
Warner  &   Swasey   Co.,   Cleveland,  Ohio. 
Western  Machine  Tool  Works,  Holland,  Mich. 
Wilmarth  &  Morman  Co.,  Grand  Rapids,  Mich. 

Others  of  interest  in  our  field  were: 

Air  Reduction  Co.,  Inc.,  New  York,  N.  Y. 
American  Abrasive  Metals  Co.,  New  York,  N.  Y. 
American  Rolling  Mill   Co.,  Middletown,  Ohio. 
Atkins   &    Co.,    E.    C,    Inc.,    Indianapolis,    Ind. 
Bastian-Blessing  Co.,  Chicago,  111. 
Boss  Nut  Co.,  Chicago,  111. 
Bowser  &  Co.,  S.   F.,  Inc.,   Fort  Wayne,  Ind. 
Brewster  Co.,  William,  New  York,  N.  Y. 
Buckeye  Steel   Castings  Co.,  Columbus,  Ohio. 
Buda  Co.,  Chicago,  111. 
Cambria   Steel   Co.,   Philadelphia,  Penn. 
Carbic    Manufacturing   Co.,   Duluth,   Minn. 
Carborundum  Co.,  Niagara  Falls,  N.  Y. 
Carnegie  Steel  Co.,  Pittsburgh,  Penn. 
Chicago  Pneumatic  Tool  Co.,  Chicago,  111. 
Clipper  Belt  Lacer  Co.,  Grand  Rapids,  Mich. 
Crucible  Steel  Co.  of  America,  Pittsburgh,  Penn. 
Davis  Boring  Tool  Co.,  St.  Louis,  Mo. 
Dixon  Crucible  Co.,  Joseph,  Jersey  City,  N.  J. 
Duntley-Dayton    Co.,    Chicago,   111. 
Edna  Brass  Manufacturing  Co.,  Cincinnati,  Ohio. 
Electric  Controller  and  Manufacturing  Co.,  Newark,  N.  J. 
Elwell-Parker  Electric  Co.,  New  York,  N.  Y. 
Foster,  Walter  H.,  Co.,  New  York,  N.  Y. 
General  Electric  Co.,  Schenectady,  N.  Y. 
Gilbert  &  Barker  Manufacturing  Co.,  Springfield,  Mass. 

.       Greenfield  Tap  and  Die  Corp.,  Greenfield,   Mass. 
\    Grip   Nut   Co.,    Chicago,    111. 
\  Hyatt  Roller  Bearing  Co.,  New  York,  N.  Y. 

Illinois  Steel  Co.,  Chicago,  111. 
Independent  Pneumatic  Tool  Co.,  Chicago,  111. 
Industrial   Truck  Co.,  Holyoke,  Mass. 
Ingersoll-Rand  Co.,  New  York  City. 
Johns-Manville,  H.  W.,  Co.,  New  York,  N.  Y. 
Jones  &   Laughlin    Steel    Co.,    Pittsburgh,    Penn. 

Joyce-Cridland  Co.,  Dayton,   Ohio. 
Keller  Pneumatic  Tool  Co.,  Grand  Haven,  Mich. 
Keystone  Drop  Forge  Works,  Che.ster,  Penn. 
Liberty  Steel  Products  Co.,  Chicago,  111. 
Liberty   Tool    Co.,    Baltimore,    Md. 
Ludlum  Steel  Co.,  Watervliet,  N.  Y. 
Lukenheimer  Co.,  Cincinnati,  Ohio. 
Macleod  Co.,  Cincinnati,  Ohio. 
Metal  &  Thermit  Corp.,  New  York  City. 
Midvale  Steel  and  Ordnance  Co.,  Philadelphia,  Penn. 
Milburn  Co.,  Alexander,  Baltimore,  Md. 
Napier  Saw  Works,  Springfield,  Mass. 
Oxweld  Railroad  Service  Co.,  Chicago,  111. 
Page  Steel  and  Wire  Co.,  New  York,  N.  Y. 
Reliance  Electric  and  Engineering  Co.,  Cleveland,  Ohio. 
Rich  Tool  Co.,  Chicago,  111. 
Rivet  Cutting  Gun  Co.,  Cincinnati,  Ohio. 
Simonds   Manufacturing   Co.,   Fitchburg,   Mass. 
Watson-Stillman   Co.,   Aldene,   N.   J. 
Wilson  Welder  and  Metals  Co.,  Inc.,  New  York,  N.  Y. 
Yale  &  Towne  Manufacturing  Co.,  New  York,  N.  Y. 

A  Patriarch  Among  Grinding  Machines 
By  Fred  Price 

The  article  under  the  above  heading  that  appeared 
in  the  American  Machinist  on  page  1096  is  interesting, 
especially  the  statement  that  within  its  limits  it  would 
no  doubt  set  a  good  pace  for  the  most  modern  of  grind- 

ing machines. 
Our  modem  toolmakers,  many  of  whom  require  the 

latest  machine  tools  and  a  tool  crib  full  of  all  kinds 

of  small  tools  to  turn  out  work  that  will  pass  the  in- 
spector, will  probably  smile  at  the  thought  of  a  home- 

made grinding  machine  competing  with  a  modem  cyl- 
indrical machine;  nevertheless,  I  recall  that  in  the 

shop  where  I  served  my  time,  some  forty-odd  years 
ago,  we  used  a  toolpost  grinding  machine  something 
like  the  one  described  in  the  article  referred  to  for 

grinding  plug  gages  and  similar  work. 
The  man  who  did  most  of  the  grinding  on  this  ma- 

chine was  a  mechanic  of  the  old  school  who  had  to  his 

credit  fifty  years  of  experience  at  the  machinist's  trade. 
In  grinding  plug  gages  he  used  a  thin  elastic  wheel 
made  of  emery  and  allowed  about  0.0002  in.  for  finish- 

ing by  lapping.  The  work  he  turned  out  was  in  every 
way  equal  to  similar  work  ground  today  on  modem 
grinding  machines. 

I  do  not  mean  to  say  that  the  average  present-day 
mechanic  could  do  as  well,  because  the  present  day  tool- 
maker  has  lost  much  of  what  I  call,  for  want  of  a  bet- 

ter term,  "artistic  touch,"  "technique"  or  mechanical 
ability  which  the  old  timers  were  obliged  to  master 
in  order  to  be  able  to  do  creditable  work  with  the 
tools  of  forty  years  ago. 

"Within  the  limits  of  the  machine,"  however,  I  as- 
sert most  emphatically  that  the  old-school  mechanic 

can  take  one  of  these  home-made  grinding  machines, 
generally  called  toolpost  grinding  machines,  and  turn 
out  work  that  will  make  some  of  the  beardless  tool- 

makers  of  the  present  day  "sit  up  and  take  notice." 
Moral — ^Although  Grandpa's  whiskers  are  long  his 

hands  have  not  lost  their  cunning. 

Note 

In  the  illustration  on  page  1046,  showing  special 
milling  attachments,  the  one  in  the  lower  right  hand 
corner  should  have  been  credited  to  the  South  Bend 
Lathe  Works,  South  Bend,  Ind. 
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e  Detroit  SprinaJHeeting 
I PRING  meeting  is  the  term  applied  to     x^ 

Sthe  convention  of  1180  members  and 

guests  of  the  American  Society  of  Me- 
chanical Engineers  which  met  in  Detroit  at 

the  Hotel  Statler  on  June  16  and  held  forth 
for  four  days.  Judging  from  the  actions  of 

the  thermometer,  "Summer  Meeting"  would 
have  been  a  better  term.  As  a  result  the  at- 

tendance at  the  various  technical  sessions 
suffered  whenever  they  were  held  at  the 

same  time  as  any  side  trip  which  had  a  boat  ride  con- 
nected with  it.  The  size  of  the  gathering  was  grati- 

fying to  the  officers  of  the  society  and  to  the  meetings 
committee,  for  it  only  fell  a  little  short  of  the  1200 
asked  for  in  the  preliminary  announcements. 

Simultaneous  Meetings 

The  schedule  of  events  illustrates  the  specialization 
and  subdivision  of  the  field  of  mechanical  engineering. 
From  the  viewpoint  of  the  man  who  hates  to  miss  any- 

thing, the  outlook  was  most  discouraging,  for  in  addi- 
tion to  at  least  two  professional  sessions  going  on  at 

once  there  were  usually  four  or  five  committee  meet- 
ings and  the  business  meeting,  which  began  on  Monday 

and  pursued  its  devious  course  through  various  continu- 
ations and  adjournments  until  the  end  of  the  conference. 

All  this  was  in  addition  to  two  or  three  inspection  trips. 
Among  the  matters  taken  up  in  the  business  sessions 

was  the  question  of  changing  the  journal  of  the  society 

"Mechanical  Engineering"  from  a  monthly  to  a  weekly. 
This  provoked  discussion  which  threatened  several  times 
to  become  warmer  than  the  weather.  The  change  was 
finally  voted  dovra.  From  the  standpoint  of  the  hard- 

working mechanical  engineer,  who  feels  it  his  duty  to 
wade  through  several  professional  and  trade  journals 
each  week,  this  seems  a  sensible  attitude.  The  fewer 
the  appearances  of  the  more  technical  of  them,  the  more 
time  will  he  have  to  devote  to  the  business  of  living  and 
getting  acquainted  with  his  family. 

The  Rese.\rch  Session 

The  research  session  program  included  four  papers 
and  several  reports,  and  had  to  be  continued  into  the 
afternoon.  A  discussion  of  the  present  condition  of 
research  work  in  the  United  States  was  presented  by 
Prof.  A.  M.  Greene,  Jr.,  of  Rensselaer  Polytechnic  Insti- 

tute, who  is  also  chairman  of  the  research  committee  of 
the  society.  The  work  of  the  engineering  division  of 
the  National  Research  Council  was  described  by  G.  H. 
Clevenger  of  that  body.  "Organization  and  Conduct  of 
an  Industrial  Laboratory"  was  the  subject  of  the  paper 
by  A.  D.  Little  and  H.  E.  Howe,  and  "Research  Work  on 
Malleable  Iron"  was  taken  up  by  Enrique  Touceda.  The speakers  made  strong  pleas  for  the  extension  of  research 
work,  not  only  the  industrial  or  applied  type  which  pro- 

duces immediate  and  visible  returns,  but  more  particu- 
larly the  purely  scientific  type  upon  which  the  future  of 

the  applied  type  largely  depends.  Announcement  was 
made  that  research  into  the  cutting  speeds  of  metals  was 
to  be  undertaken  at  once. 

The  industrial  relations  session  was  something  of 
an  innovation  and  at  its  close  the  chairman  put  the 
que.stion  to  the  members  present  as  to  whether  the  sub- 

ject was  of  sufficient  interest  to  be  carried 
further  in  future  meetings.  The  sense  of 
the  meeting  was  plainly  indicated  by  the  em- 

phasis of  the  unanimous  approval  of  con- tinuation. 

Arthur  H.  Young  described  in  detail  the 
introduction  and  workings  of  the  committee 
system  at  the  International  Harvester  plants, 
and  L.  P.  Alford  presented  a  paper  on  the 
"Status  of  Industrial  Relation,"  which  was 

very  comprehensive.  There  was  a  large  amount  of  dis- 
cussion, the  meat  of  which  seemed  to  be  the  feeling  that 

in  view  of  the  various  "lemons"  handed  to  the  work- 
ingman  in  the  past,  it  was  essential  to  meet  him  more 
than  half  way  in  the  future,  lay  the  cards  on  the 
table  and  deal  with  absolute  honesty  as  man  to  man. 
Nothing  short  of  the  whole  truth  would  be  likely  to  have 
any  successful  results. 

The  papers  presented  at  the  sessions  on  Wednesday 
and  Thursday  dealt  with  fuels,  gas  power,  power  plant 
and  miscellaneous  subjects  of  less  interest  to  machinery 
men.  The  meeting  ended  on  Thursday  afternoon  with 
trips  to  the  Ford  and  Packard  automobile  factories. 

The  many  ladies  who  accompanied  their  husbands 
and  fathers  were  entertained  by  special  automobile  trips 
to  the  show  places  of  Detroit  and  were  kept  so  busy 
that  there  was  little  time  left  to  investigate  the  offer- 

ings of  the  local  shops.  There  may  have  been  some 
method  in  this  arrangement  for  even  the  most  elastic 
expense  accounts  have  certain  limits. 
The  social  side  was  well  taken  care  of,  the  boat  trip 

to  the  St.  Clair  Flats  being  especially  appreciated  be- 
cause of  the  relief  it  offered  from  the  heat  of  the  city. 

In  spite  of  the  heat,  dancing  seemed  to  be  the  most 
popular  diversion.  It  was  noted  that  this  was  particu- 

larly true  of  those  older  members  whose  families  had 
been  rash  enough  to  allow  them  to  arrive  unguarded. 
They  made  the  most  of  their  opportunities. 

Schedule  of  Events 

Monday,  June  16 — 10  a.m.:  Opening  of  headquarters; 
council  meeting;  meetings  of  committees;  consult  bulletin- 
board.  2  p.m.:  Business  meeting — reports  of  tellers  of 
amendments  to  constitution,  boiler  code  committee  and  com- 

mittee on  aims  and  organization.  8:30  p.m.:  Address  of 
welcome;  reception  and  dance. 

Tuesday,  June  17 — 10  a.m.:  Research  session.  10:30 
a.m.:  Excursion  to  Burroughs  Adding  Machine  Co.'s 
Works;  all-day  trip  for  the  ladies  to  Belle  Isle,  Grosse 
Pointe  and  the  Country  Club.  12:30  p.m.:  Luncheon  for 
council  and  sections  delegates.  2  p.m.:  Industrial  rela- 

tions session.  2:30  p.m.:  Trips  to  plants  of  Morgan  and 
Wright  Co.  and  Diamond  Power  Specialty  Co.  8:30  p.m.: 
Musical  entertainment,  Arena  Gardens,  1253  Woodward 
Ave. 

Wednesday,  June  18 — 10  a.m.:  Sections  session;  gas- 
power  session.  10:30  a.m.:  Trip  to  Connors  Creek  plant 
of  Detroit  Edison  Co.  2:30  p.m.:  Steamboat  trip  through 
St.  Clair  Flats,  afternoon  and  evening;  dinner  on  boat. 
Thursday,  June  19—9:30  a.m.:  Trip  to  the  Ford  Eagle 

plant.  10  a.m.:  Fuel  session;  general  session;  special 
trips  to  various  plants  as  desired  by  the  visitors;  during 
Thursday  several  trips  for  the  ladies  have  been  arranged. 
2  p.m.:  Trips  to  plants  of  Ford  Motor  Co.  and  Packard 
Motor  Co. 
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SHOP  EQUIPMENT  NEWS 

USL  Electric  Arc  Welding  Outfits 
The  U.  S.  Light  and  Heat  Corporation,  Niagara  Falls, 

N.  Y.,  has  just  developed  a  line  of  electric  arc-welding 
machinery  for  various  tsrpes  of  work.  For  shops  where 
it  is  practicable  to  bring  the  parts  to  be  welded  within 
50  or  75  ft.  of  the  welding  apparatus,  a  stationary 
type  is  provided,  but  where  the  work  cannot  be  moved, 
a  light-weight  portable  machine  is  furnished  that  may 
be  taken  direct  to  the  work. 

With  a  rated  capacity  of  4  kw.  the  USL  arc-welding 
outfit  gives  200  amperes  direct  current  or  less,  with 
an  arc  voltage  of  17  to  22  volts,  and  an  open-circuit 
voltage  of  35  to  65  volts.  It  is  made  in  the  form  of  a 
converter  for  use  on  100-  to  125-volt  direct-current 
circuits  only,  and  in  the  form  of  a  motor  generator 
for  all  other  alternafting  or  direct-current  circuits. 
The  converter  set  weighs  665  lb.  and  delivers  current 
to  the  arc  through  the  arc-stabilizing  reactor  with 
an  efficiency  of  65  to  70  per  cent.  The  motor-generator 
type  consists  of  a  7i-hp.  motor,  mounted  on  the  same 
shaft,  with  a  4-kw.  USL  welding  generator.  This  gen- 

erator is  inherently  regulated,  compound  wound,  self- 

excited,  with  a  drooping  voltage  characteristic,  and  is 
claimed  to  produce  an  arc  peculiarly  suited  to  welding, 
producing  practically  constant  energy  in  the  arc,  and 
responding  instantly  when  the  electrode  touches  the 
work.  These  features  insure  a  strong,  steady  arc,  with 
a  constant  flow  of  metal.  For  portable  use  the  truck 
is  equipped  with  a  motor  generator  or  converter,  and 
a  panel,  reactor,  cover  and  cable  reel.  It  is  28  in. 
wide,  25  in.  high,  and  54  in.  long,  and  weighs,  with 
complete  equipment,   about   1500  pounds. 

South  Bend  Cylinder-Boring 
Attachment  for  Lathes 

The  South  Bend  Lathe  Works,  425  East  Madison  St., 
South  Bend,  Ind.,  has  just  placed  on  the  market  an 
attachment  by  means  of  which  any  of  its  lathes  can 
be  quickly  set  up  for  reboring  the  cylinders  of  automo- 

bile engines.  The  illustration  shows  the  attachment 
in  place  on  a  21-in.  lathe,  but  the  device  is  applicable 
to  all  lathes  of  15  in.  or  larger.  In  putting  the  attach- 

ment   in    place,    the   compound    rest   is    removed    from 

PORTABLE    TYPE    OF    USL,    KLECTHIC    ARC    WELDING 
APPARATUS 

SOUTH    BEND   CYLINDER-BORING    ATTACHMENT   FOR 
LATHES 
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the  saddle,  the  jib  being  secured  in  position  by  means 

of  two  taper  pins  and  bolts  fitting  the  T-slots  in  the 

carriage.  A  feature  of  the  device  is  the  method  of 

locating  the  work.  There  is  a  hole  in  the  attachment 

in  line  with  the  lathe  spindle.  This  hole  is  fitted  with 

a  removable  bushing  which  is  in  its  turn  fitted  with  a 

plug,  on  the  end  of  which  a  shoulder  is  turned  of  the 
same  size  as  the  cylinder  bore.  This  bushing  and  plug 

are  put  in  place  with  the  end  of  the  plug  projecting 

through.  The  cylinder  is  placed  over  this  plug  and 

clamped  in  place,  after  which  the  plug  and  bushing 
are  removed  allowing  the  work  to  be  done.  The  boring 

bar  fits  into  the  taper  of  the  lathe  spindle  and  is  pro- 
vided with  a  cutting  tool  that  will  bore  holes  3i  to 

4  in.  in  diameter  and  can  be  adjusted  to  the  thousandth 

of  an  inch.  If  larger  cylinders  must  be  rebored  a  collar 

can  be  fitted  in  the  end  of  the  boring  bar  to  hold 

cutters  of  larger  size.  The  attachment  is  said  to  be  of 

great  value  where  cylinder  boring  is  only  done  occa- 
sionally as  it  can  be  easily  put  in  place  or  removed 

from  the  lathe. 

Sanford  Semi-Automatic  Milling 
Machine 

The  F.  C.  Sanford  Manufacturing  Co.,  2060  Fairfield 

Ave.,  Bridgeport,  Conn.,  has  just  placed  on  the  market 
the  new  semi-automatic  milling  machine  shown  in  the 
illustration.  This  has  been  designed  for  the  milling  of 
valve  heads,  locknuts  or  work  of  a  like  nature,  and  has 
a  sliding  head  which  carries  the  arbor,  which  in  turn 
carries  a  gang  of  six  side-cutting  mills.  The  table 
consists  of  a  chuck  having  six  sets  of  jaws.    To  operate 

SANFORD   AUTOMATIC   HUB-MILLING    MACHINK 

the  machine  the  operator  places  the  work  in  the  first  set 
of  jaws.  At  the  end  of  the  reverse  stroke  the  chuck 
or  table  turns  one-sixth  of  a  circle  and  automatically 
locks.  The  head  advances  and  No.  1  hub  is  faced  on 
two  sides  by  cutters  No.  1  and  No.  2.  On  the  second 
stroke  the  table  has  made  another  one-sixth  of  a  full 
turn  and  the  second  two  sides  of  No.  1  hub  are  milled 

by  cutters  No.  3  and  No.  4,  as  well  as  the  first  two 
sides  of  hub  No.  2.  With  the  third  stroke  the  table 
has  made  its  full  half  turn  and  the  last  two  sides  of 
hub  No.  1  are  completed,  the  second  two  sides  of  hub 
No.  2  and  the  first  two  sides  of  hub  No.  3.  In  other 
words,  there  is  one  hub  completely  milled  at  every 
stroke  of  the  machine.  With  the  next  move  of  the 
table  the  jaws  are  reopened  and  the  hub  knocked  out. 
In  this  way  the  operation  is  practically  continuous. 
This  machine  has  a  capacity  of  from  4  to  10  hubs  per 
minute,  depending  upon  the  condition  of  the  castings. 

Racine  Roll-Chill-Slot  Saw 
The  Racine  Tool  and  Machine  Co.,  Racine,  Wis.,  has 

just  placed  on  the  market  the  heavy-duty  high-speed 
saw  shown,  which  is  for  use  on  one  type  of  chill  used 
in  the  casting  of  chilled-surface  rolls.  These  chills 
consist  of  a  water-cooled  jacket  or  ring,  around  the 
inner  circumference  of  which  are  a  number  of  cored 

RACINE    IIOLL-CHILL-SLOT    .SAW 

Weight,  2500  lb.  ;  heieht  over  all.  64  in.  ;  floor  space  with  belt 
drive,  40  x  31  in.  ;  driving  pulley  on  belt-driven  machine,  12  x  2i 
in.;  speed,  90  strokes  per  minute;  bladf.  14  in.  long;  belt,  6  in.; 
motor  recommended  for  motor  drive.  J  lip.  ;  size  of  chills  handled. 
inside  diameters  from  20  to  33  in.  with  maximum  outside  diameter 
of  50    in.  ;  movement  of  upper  rollers,    14   in. 

slots  to  provide  for  expansion  when  the  ring  is  heated 
by  the  molten  metal.  These  -slots  do  not  extend  to  the 
inner  surface  of  the  ring,  but  after  the  chill  has  been 
machined  it  is  the  practice  to  saw  through  from  the 
inside  into  the  slot  to  provide  for  expansion.  The 
machine  consists  essentially  of  a  heavy  work-holding 
base  upon  which  is  mounted  a  portion  of  the  standard 
Racine  saw-holding  and  operating  equipment  such  as 
the  saw  frame,  feeding  and  guiding  device  and  re- 

ciprocating mechanism.  On  the  body  or  frame  are 
mounted  two  stationary  and  two  sliding  roller  brackets, 
carrying  hardened  and  ground  .steel  rollers  upon  which 
the  inside  of  the  chill  ring  bear.  The  two  lower  brackets 

are  stationary  and  hold  the  chill  in  the  proper  posi- 
tion with  relation  to  the  saw,  while  the  two  upper 

brackets  slide  on  wavs  in  the  main  frame  and  may  be 
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raised  or  lowered  vertically  by  means  of  a  screw  feed 
operated  from  the  crank  shown  at  the  left,  through 
a  worm-gear  arrangement.  The  face  of  the  body  is 
planed  and  after  the  chill  ring  is  placed  in  position 
against  it,  the  upper  rollers  are  drawn  up  until  the 
chill  is  centered.  A  further  raising  of  the  upper  roll 
serves  to  tighten  or  clamp  the  chill  in  position.  The 
chill  is  revolved  by  hand  to  the  correct  position  for  the 
first  cut,  but  after  this  has  been  made,  all  succeeding 
cuts  are  positively  located  by  a  gage.  The  machine 
can  be  furnished  for  either  belt  or  motor  drive,  the 
latter  type  requiring  a  motor  of  .1  horsepower. 

Arnold  "Economy"  Milling  Cutters  with Brazed-In  Blades 
The  H.  H.  Arnold  Co.,  Rockland,  Mass.,  has  just 

placed  on  the  market  a  new  line  of  milling  cutters 
that  are  said  to  be  made  by  a  new  process.  High- 

speed steel  blades  are  used,  and  these  are  united  to 
the  tough  alloy-steel  body  by  a  brazing  process,  and 
it  is  said  that  these  cutters  are  very  economical  in 
the  medium  and  larger  sizes.  They  are  made  at 
present  in  sizes  from  3  to  8  in.  in  diameter,  with 
widths  from  i  to  li  in.    The  blades  are  undercut  and 
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 '■- ARNOLD     MILLING     CUTTEai     WITH     HIGH-SPEED     STEEL 

BLADES    BRAZED    TX    PLACE 

backed  up  by  the  tough-body  stock,  and  ample  chip 
space  is  provided.  The  body  material  is  machinable 
and  the  flutes  are  easily  remilled  when  the  blades  are 
worn  down,  thereby  maintaining  the  correct  land  and 
chip  space  during  a  longer  period  than  would  be 
possible  with  a  solid  cutter.  Another  feature  is  that 
the  holes  can  be  rebored,  and  keyed  to  fit  arbors  of 
larger  size  if  this  should  at  any  time  become  necessary. 
Also  special  markings  for  records  are  easily  stamped 
yon  the  body. 

Racine  Tire  Saw 
The  Racine  Tool  Machine  Co.,  Racine,  Wis.,  has 

recently  developed  the  hacksaw  shown,  which  is  used 
for  removing  the  steel  rims  of  worn-out  truck  tires 
from  the  wheels.     The  saw  mechanism  is  mounted  on 

RACINE  TIRE-CUTTING   SAW 

Weigrht  1077  lb.;  floor  space.  24  x  48  In.;  distance  from  top  of platform  to  bottom  of  blade  with  platform  in  lowest  position.  44 .in. ;  height  of  machine  from  floor  to  top  frame.  5  ft.;  blade.s  used 
!?''•  2.^*."  ,'°1^  ̂ ""1  "P  '"  1  '"•  wide  ;,travel  of  platform,  14  in.; Height  of  platform  above  floor  when  In  lowest  position,  4  In  • coolant  used  and  circulating  pump  provided;  diameter  of  drive pulley,  16  in.  ;  face  of  drive  pulley,  4  In. ;  speed,  100  strokes per  minute. 

a  sturdy  base  provided  with  a  platform  that  may  be 
raised  or  lowered  by  a  ratchet-lever-driven  worm, 
operating  a  gear  in  mesh  with  a  rack  cut  in  the  base. 
After  the  platform  is  adjusted  to  the  proper  height 
for  the  wheel  being  handled;  the  wheel  is  locked  in 
place  by  a  bar  passing  through  the  shaft  hole.  The 
platform  may  also  be  provided  with  a  shallow  V-shaped 
top  surface  to  aid  in  centering  and  holding  the  wheel. 
The  saw  frame  is  arranged  to  hold  any  size  blade  up 
to  24  in.  in  length  by  1  in.  in  width,  and  is  so  arranged 
that  the  automatic  control  mechanism  automatically 
stops  the  blade  when  it  has  finished  its  cut,  parallel 
to  the  felloe.  The  machine  can  be  furnished  for  either 
motor  or  countershaft  drive  and  is  provided  with  a 
pulley  16  in.  in  diameter  with  4  in.  face.  It  operates 
at  approximately  100  strokes  a  minute,  and  will  cut 
a  dual  tire  17  in.  wide  from  the  rim  in  approximately 
10  min.  A  pump  is  provided  for  circulating  the  cooling 
liquid    during   the   operation. 

The  Status  of  Informal  War  Contracts* 
By  G.  H.  Dorr 

Assistant   Director  of  Munitions 

The  sudden  termination  of  hostilities  on  Nov.  11 
brought  both  industry  and  the  War  Department 
face  to  face  with  a  problem  of  great  magnitude 
and  extreme  difficulty.  The  power,  thought  and  energ>' 
of  industry  had  been  directed  more  and  more  insistently 
on  swelling  the  rising  tide  of  the  production  of  muni- 

tions, with  the  spring  of  1919  as  the  goal  toward  which 

•Abstract  of  address  delivered  before  the  twenty-fourth  annoal 
convention  of  the  National  Association  of  Manufacturers  at  the 
Waldorf-Astoria  Hotel,  New  Yorli  City.  The  statu-s  of  Informal War  Contracts. 
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every  nen'e  was  strained  for  the  full  exertion  of  the 
military  rower  of  the  United  States.  Industry  had 
committed  itself  freely  and  fully  to  the  larger  and  larger 
tasks  which  the  Government  was  placing  before  it  and 
the  Department  had  more  and  more  heavily  by  contract 
committed  itself  to  industry.  With  the  suspension  of 
hostilities  the  whole  problem,  for  industry  and  the  De- 

partment alike,  changed  over  night. 
Speaking  generally,  a  tapering-ofT  policy  was  adopted 

so  that  plants  would  be  largely  cleared  of  work  in  proc- 
ess and  the  Government  would  not  have  on  its  hands 

enormous  amounts  of  semi-finished  material,  useful 

neither  for  the  purposes  of  war  nor  of  peace.  The  con- 
tracts of  the  War  Department  in  which  it  was  found 

desirable  to  curtail  production,  called  for  a  total  ex- 
penditure, if  they  had  been  carried  to  completion,  of 

approximately  $6,000,000,000.  The  Department  worked 
out  its  program  of  curtailment  so  far  as  possible  in 
cooperation  with  the  manufacturers  affected,  with  the 
War  Industries  Board  and  representatives  of  the  De- 

partment of  Labor.  Manufacturers  affected  accepted 
this  program  and  took  up  the  task  of  the  shift  back  to 
commercial  work  with  courage  and  initiative.  They 
could  not  see  ahead,  but  they  went  ahead.  Thanks  to 
this  spirit,  in  the  main,  the  shift  back  from  war  industry 
to  commercial  work  has  been  effected  with  a  maximum 
of  speed  and  without  widespread  hardship  or  distress. 

It  was  determined  not  to  cancel  contracts,  but  to 
temporarily  suspend  or  curtial  their  operation,  pending 
the  negotiation  between  the  Department  and  the  con- 

tractor of  a  supplemental  contract  which  would  provide 
for  the  curtailment  of  production  and  the  final  adjust- 

ment of  the  relations  between  the  contractor  and  the 
Government.  The  contractors,  generally,  cooperated 
in  this  procedure  and  accepted  the  temporary  suspen- 

sions and  curtailments  at  the  request  of  the  Depart- 
ment and  the  work  of  negotiation  of  final  adjustment 

was  undertaken.  , 

Necessary  that  the  Department  Should  Deal 
WITH  Contractors  on  Uniform  Basis 

It  was  important  that  the  Department  should  deal 
with  contractors,  generally,  on  the  same  basis.  The 
basis  adopted  is  a  simple  one  to  state.  First,  all  ar- 

ticles which  are  completed  under  the  contract  are  paid 
for  on  the  terms  provided  for  by  the  contract.  Second, 
where  the  contractor  has  made  expenditures  and  in- 

curred obligations  which  do  not  result  in  finished  prod- 
ucts, then  the  Government  reimburses  him  for  his 

expenditures,  protects  him  in  his,  obligations  to  subcon- 
tractors and  in  addition,  pays  him  a  remuneration  for 

the  use  of  his  capital  and  services  which  have  not  re- 
sulted in  completed  products.  To  state  this  basis  of 

aettlem.ent  in  more  detail,  the  method  pursued  is  sub- 
stantially as  follows :  The  contractor  is  reimbursed  for 

the  raw  material  which  he  has  purchased  for  the  pur- 
poses of  the  contract  and  is  paid  interest  for  the  use 

of  his  capital  which  is  tied  up  in  that  raw  material. 
He  is  reimbursed  for  his  expenditures  on  work  in  proc- 

ess, and  in  addition,  he  is  paid  remuneration  up  to 
10  per  cent,  of  the  cost  for  the  use  of  his  services  and 
capital  on  that  work  in  process.  If  he  has  subcontracts 
he  is  reimbursed  the  amount  which  he  is  obliged  to 
pay  subcontractors  in  settlement  of  hi.s  obligations  to 
them  growing  out  of  the  curtailment  of  production 
under  the  prime  contract.  If,  in  carrying  out  his 
contract,  he  has  provided  facilities  for  that  contract 
and   in   estimating  his   price  has   taken   the   amortiza- 

tion of  those  facilities  into  consideration  as  an  element 
of  price,  he  is  allowed  that  part  of  the  cost  of  the 
facilities  he  would  have  recouped  if  the  contract  had 
gone  to  completion.  This  is  the  ordinary  basis  of 
settlement  to  a  contractor.  It  is  recognized,  however, 
that  there  may  be  special  elements  in  a  particular  con- 

tract which  prevent  a  settlement  on  this  basis  from  af- 
fording to  the  contractor  fair  and  just  compensation 

for  what  he  has  done,  and  in  such  cases  provision  is 
made  for  additional  compensation. 

Department  Fortified  in  Its  Decision  by 
Act  of  Congress 

The  Department  has  been  fortified  in  its  decision  as 
to  the  use  of  this  basis  of  settlement  by  the  action  of 
Congress  in  the  provision  it  has  made  in  the  Act  of 

Mar.  2,  1919,  the  Dent-Chamberlain  Bill,  authorizing 
the  Secretary  of  War  to  pay,  adjust  and  discharge  on 
a  fair  equitable  basis  agreements  made  under  the  au- 

thority of  the  Secretary  of  War,  but  not  executed  in 
the  manner  prescribed  by  law.  In  adjusting  these 
agreements  Congress  has  expressly  provided  that  no 
profit  shall  be  paid  to  the  contractor  except  on  com- 

pleted articles  and  a  remuneration  for  the  expenditures 
he  has  actually  made  on  that  part  of  the  contract  on 
which  production  has  been  curtailed.  In  other  words. 
Congress  has  given  as  its  judgment  that  the  settlement 
of  such  an  agreement  on  a  fair  and  equitable  basis 
does  not  require  an  allowance  for  prospective  profits 
for  work  and  services  which  are  not  performed. 

On  many  contracts  it  is  at  once  apparent  that  the 
final  disposition  of  the  claim  involves  some  items  which 
take  far  longer  in  their  determination  than  others.  To 
make  it  possible  to  give  relief  to  contractors  in  this 
situation,  and  to  enable  them  to  return  more  speedily 
to  commercial  work,  the  Department  has  adopted  a 
plan  by  which  if  they  are  willing  to  enter  into  a  sup- 

plemental contract,  agreeing  to  the  basis  of  settlement 
set  forth  above,  they  may  receive  payment  for  items 
as  rapidly  as  they  are  determined,  or  a  lump  sum  equal 
to  a  substantial  percentage  of  their  claim. 

Work  of  Contract  Adjustment  Carried  on  by 
Essentially  Civilian  Boards 

It  is  estimated  that  the  total  cost  to  complete  the 
eliminated  portions  of  the  contracts  up  for  settlement 
would  be  $3,600,000,000.  The  estimated  amount  claimed 
and  to  be  claimed  in  settlement  of  this  elimination  is 

$700,000,000,  the  claims  being  based  on  the  expendi- 
tures and  commitments  of  prime  contractors  and  not 

Including  any  prospective  profits  to  them. 
The  work  of  contract  adjustment  described  above 

has  been  and  is  being  carried  on  by  organizations  es- 
sentially civilian  in  character.  Business  men  of  stand- 

ing have  remained  in  the  service  as  officers  or  civilians 
to  carry  on  this  work  in  Washington  and  in  the  various 
localities  where  settlements  are  being  negotiated.  They 
have  developed  organizations  adequate  to  handle  a  task 
which  is  unique  in  the  history  of  the  country.  In  spite 
of  the  difficulties  to  be  overcome,  more  than  75  per 
cent,  of  the  actual  work  to  be  done  is  behind  us. 
We  are  constantly  impressed  with  the  general  spirit 

of  cooperation  and  fair  dealing  very  generally  animat- 
ing the  contractors  affected.  They  seem  to  be  carrying 

over  into  this  final  winding  up  of  their  war  relations 
with  the  Department  to  a  marked  degree  the  admirable 
spirit  which  they  so  generally  displayed  in  the  stress 
of  the  nation's  military  need. 
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Jottings  of  a  Journeyman — What  Are  the 
Ethics  in  This  Case? 

By  F.  L.  Ess 

One  day  while  we  were  all  busy  at  our  work  we 
heard  the  boss  call  to  Jackson  from  the  office.  We 
had  noticed  that  the  boss  had  been  talking  with  a 
stranger  in  the  office  for  some  time,  for  the  office  and 
shop  were  separated  only  by  glass  partitions  so  that 
we  could  see  what  was  going  on  inside,  and  incidentally 
the  boss  could  keep  an  eye  on  us. 

Jackson  was  a  quiet  sort  of  a  man,  rather  better 
educated  than  most  of  us,  and  this  education  he  had 
supplemented  by  home  study  in  designing  and  drafting, 
but  he  was  hardly  as  aggressive  and  pushing  as  some 
of  the  others. 

Jackson  was  closeted  in  the  office  with  the  boss  and 
the  stranger  for  an  hour  or  more,  and  when  he  came 
out  he  got  out  a  drawing  board  and  got  ready  to  go 
to  work  at  it. 

Smith  Had  an  Idea 

It  seemed  that  the  stranger,  whom  we  will  call  Smith 
had  been  sent  to  our  shop  by  another  customer  to  have 
some  ideas  on  a  vise  developed.  Jackson  soon  found 
that  in  order  to  accomplish  what  was  desired  it  would 

be  necessary  to  quite  radically  modify  Smith's  ideas, 
and  he  sketched  something  that  gave  promise  of  suc- 

cess, which  Smith,  after  some  little  hesitation,  probably 
because  it  came  a  little  hard  for  him  to  abandon  his 
own  ideas,  had  one  made  up. 

It  failed,  however,  to  develop  sufficient  power,  so 
Jackson  made  some  further  changes,  putting  in  some 
ideas  which  he  had  had  in  mind  for  a  long  time.  This 
vise  when  made  up  developed  abundant  power,  and 
the  customer  who  sent  Smith  in,  happening  to  be  in 
about  that  time,  was  enthusiastic  about  it  and  told 
Jackson  that  that  idea  ought  to  be  worth  50  dollars. 
Others  who  saw  it  advised  Jackson  to  have  it  patented. 
This,  however,  Jackson  was  hardly  willing  to  do,  for 
as  Smith  was  paying  the  bills  there  was  an  obligation 
which  he  did  not  feel  that  he  could  ignore,  so  the  boss 
undertook  to  see  what  he  could  do  for  Jackson  with 
Smith. 

Smith  Was  Not  Willing  to  Recognize 

Jackson's  Right  to  an  Idea 

Smith,  though  pleased  enough  with  the  vise,  refused 
to  recognize  that  Jackson  had  any  more  than  made 
some  good  suggestions,  and  seemed  to  regard  the  efforts 
to  have  him  (Smith)  recompense  Jackson,  and  the  in- 

timations that  others  had  advised  Jackson  to  patent  it 
himself,  as  an  attempt  to  hold  him  up,  and  told  Jackson 
that  in  the  future  he  should  advise  him  to  keep  his 
ideas  to  himself.  Jackson,  rather  than  to  have  any 
trouble  about  it,  and  perhaps  hoping  also  to  appeal 

to  Smith's  sense  of  fairness,  told  him  that  he  could  do 
as  he  pleased  about  it.  Smith  then  made  a  few  modifica- 

tions in  the  vise  and  claiming  the  whole  thing  as  his 

own  invention  he  immediately  had  it  patented,  and  Jack- 
son got  left. 

I  don't  think  that  Smith  ever  did  very  much  business 
with  the  vise,  for  though  Jackson's  ideas  gave  it  the 
necessary  power,  certain  faults  of  construction  devel- 

oped which  made  it  impracticable;  but  if  Jackson  had 

any  further  ideas  about  it  he  folio  ived  Smith's  advice 
and  kept  them  to  himself. 

Jackson's  experience,  however,  makes  one  wonder  just 
what  course  one  should  take  in  such  a  case.  Certainly 
the  fact  that  Smith  was  paying  the  bills  did  put  Jack- 

son under  an  obligation  to  him,  and  we  cannot  help 
respecting  his  scruples  in  the  matter;  yet  it  does  not 
seem  as  though  he  was  very  shrewd  to  put  his  own 
ideas  into  the  vise  without  first  having  some  under- 

standing with  Smith. 
Perhaps,  though,  his  desire  to  work  for  the  interest 

of  the  shop  may  have  had  something  to  do  with  it,  for 
if  the  vise  had  been  fully  successful  it  would  have 
meant  more  work  for  us. 

In  Retrospect 
By  Matthew  Harris 

The  other  day  I  dropped  in  to  see  our  old  friend 
Chordal.  We  got  to  talking  over  old  times  and  Chordal 
brought  out  a  bound  volume  of  sketehes  of  various 
machines  and  devices  he  had  schemed  out  during  the 
last  half  century.  The  book  contained  about  150 
sketches  (some  made  as  early  as  1865)  ranging  from 
machine  tools  to  wrenches.  And  speaking  of  wrenches 
reminds  me  that  Chordal  asked  me  if  I  remembered  the 
Baxter  wrench  and  wanted  to  know  who  made  it.  I 
remembered  the  wrench  well  as  I  had  one  in  my  kit 
about  1874.  It  was  a  double-ended  adjustable  S-wrench 
and  was  an  exceedingly  handy  little  affair.  I  do  not 
know  who  made  it  nor  why  its  manufacture  was  dis- 

continued. Speaking  of  the  Baxter  wrench  brought 
the  talk  up  to  wrenches  in  general  and  Chordal  asked 
me  if  I  knew  how  the  monkey-wrench  got  its  name,  and 
I  had  to  confess  my  ignorance. 

Chordal  asked  me  when  I  saw  the  first  blueprint. 
I  told  him  about  1875  and  that  my  recollection  was 
that  the  late  Alexander  Gordon  and  myself  happened 
to  be  in  a  machinery  house  in  Philadelphia  when  a 
blueprint  was  received  in  the  mail  (I  think  from 
France)  and  the  proprietor  showed  it  to  us.  None 
of  us  had  ever  seen  anything  like  it  and  we  all  wondered 
how  it  was  made.  Mr.  Gordon,  I  believe,  wrote  to  the 
man  who  had  sent  the  print  and  in  due  time  received  a 
reply  explaining  the  process  and  giving  the  formula 
for  preparing  the  paper.  I  do  not  remember  the  exact 
date  when  blueprints  first  came  into  general  use,  but 
I  know  that  when  I  first  began  to  make  them  (about 
1877)  there  was  no  blueprint  paper  on  the  market  and 
I  had  to  prepare  my  own.  This  I  did  in  the  evenings 
at  home,  allowing  the  paper  to  dry  in  a  dark  room. 

When  dry  it  was  put  in  a  light-tight  box  and  carried 
to  the  shop. 

When  printing  on  this  paper  through  tracing  cloth  an 
exposure  of  about  five  minutes  in  bright  sunlight  was 
required  to  get  a  good  print.  With  the  advent  of 
the  blueprinting  machine  the  paper  was  made  more 
sensitive  to  light  so  that  a  very  much  shorter  exposure 
was  necessary.  I  have  often  wondered  what  modification 
was  made  in  the  formula  for  coating  the  paper  to  accom- 

plish this. 
Chordal  said  that  in  a  few  years  from  now  drafts- 

men and  mechanics  would  think  that  blueprints  had 
always  been  in  use  and  that  a  history  of  the  subject 
would  be  both  interesting  and  instructive. 

If  some  of  the  readers  of  the  American  Machinist 
have  any  information  regarding  the  things  I  have  been 
rambling  about  and  will  send  it  to  that  paper  for 
publication,  I  think  it  will  be  very  acceptable. 
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France  to  Buy  A.  E.  F. 

Supplies 
Negotiations  for  Railroad  and  Wharves 

Involve  Billion  and  Half;   Biggest 

Commercial   Transaction  in 

History  to  be  Completed 
in  the  Next  Few 

Days 

The  largest  commercial  transaction 
in  history  will  be  completed  in  the  next 

few  days  between  the  United  States 

and  French  governments.  The  final 

stage  has  been  reached  in  a  deal  by 

which  practically  the  entire  overseas 

property  of  the  American  Expedition- 
ary Force  will  be  sold  en  bloc  to 

France. 

The  cost  of  this  property  to  the  Am- 
erican Government,  according  to  the 

inventories,  was  $1,500,000,000.  It  in- 
cludes wharves,  steel  cranes,  ware- 
houses, barracks,  hospitals,  locomotives, 

rolling  stock,  railroad  lines,  motor 
trucks,  motor  cars,  munitions,  food  sup- 

plies, machine  shops,  lumber  mills, 
agricultural  implements  and  oflice  sup- 

plies scattered  throughout  the  length 
and  breadth  of  France. 

Through  the  transaction  France  will 
acquire  the  Bordeaux  harbor  improve- 

ments, including  17  cargo  cranes,  which 

more  than  double  the  harbor's  capacity. 
Other  French  ports  also  profit  by  Am- 

erican improvements. 
The  American  army  leaves  in 

Gievres  the  world's  largest  ice  plant. 
The  French  army  is  also  enriched  by 
more  war  material  than  it  dreamed 
could  exist  before  1914.  The  French 
railroads  are  improved  by  the  addition 
of  yards,  locomotives  and  rolling  stock 
which  cost  the  American  Government 
$132,000,000. 

The  French  public  service  is  further 
provided  with  thousands  of  motor 
trucks,  which  originally  cost  $316,000,- 
000,  and  will  be  invaluable  in  the  work 
of  rebuilding  the  devastated  areas. 

The  largest  item  in  the  deal,  how- 
ever, covers  quartermasters  stores,  in- 

cluding thousands  of  articles  which  the 
French  government  will  resell. 

Negotiations  now  practically  com- 
pleted, have  been  carried  on  for  the 

United  States  by  the  Liquidation  Com- 
mission, which  comprises  Judge  Edwin 

B.  Parker,  of  Houston,  Tex.,  chairman; 
Gen.  Charles  G.  Dawes,  president  of  the 
Central  Trust  Co.  of  Chicago  and  gen- 

eral purchasing  agent  of  the  A.  E.  F.; 
Homer  H.  Johnson,  of  Cleveland; 
Henry  F.  Hollis,  of  New  Hampshire, 
and  Junius  G.  Adams.  Paul  Morel, 
undersecretary  of  the  Ministry  of  Fi- 

nance, represented  France. 
Mr.  Adams,  the  executive  secretary 

of    the    Liquidation    Commission,    said 

that  the  two  governments  had  reached 

agreement  on  all  important  matters  in 

principle.  There  remains  the  fixing  of 
the  total  price  which  France  shall  pay. 

The  Liquidation  Commission  is  con- 
fident of  a  settlement  within  a  few 

days.  According  to  Mr.  Adams,  the 

French  government  has  been  very  fair, 
and  relations  have  been  of  the  best 

throughout  the  negotiations.  The 
French  officials  are  now  completing  an 

inspection  of  the  property. 
Fifty  million  dollars  worth  of  the 

material  also  has  been  sold  to  a  large 

Spanish  concern  to  cancel  an  American 
debit  in  Spain  and  thus  avoid  shipping 

gold   from   the   United    States   to    that country. 
*     +     * 

Champion  Tool  Works'  Plant Sold 
C.  H.  M.  Atkins  and  B.  B.  Quillen, 

Cincinnati  machinery  manufacturers 
and  their  associates  have  purchased 
the  new  plant  of  the  Champion  Tool 
Works  Co.  from  H.  W.  Kreuzburg  and 
A.  H.  Rosenberg.  The  purchase  price 
was  approximately  $300,000. 

The  property  of  the  Champion  com- 
pany includes  buildings  with  approxi- 

mately 100,000  sq.ft.  of  floor  space,  and 
consists  of  six  acres  of  land  on  Spring 
Grove  Ave.  at  Winton  Place.  The 

buildings  are  of  brick  and  steel  con- 
struction, saw-tooth  type,  and  located 

on  the  main  line  of  the  Baltimore  & 
Ohio   Railroad,  with  a   private  spur. 

The  purchasers  of  the  property  also 
control  the  Acme  Machine  Tool  Co., 
2235  Buck  St.,  the  Cincinnati  Planer 
Co.,  South  St.,  Oakley  and  the  Greaves- 
Klusman  Tool  Co.,  2420  Spring  Grove 
Ave.  It  is  proposed  to  locate  the  Acme 
and  the  Greaves-Klusman  companies  in 
the  newly  acquired  Champion  site. 
Other  buidlings  are  to  be  added  to  the 

plant. Messrs.  Atkins  and  Quillen  two 

years  ago  acquired  the  Greaves-Klus- 
man  property. 

Mining   and    Metallurgical    Engi- 
neers Will  Meet  in  Chicago 

The  American  Institute  of  Mining 
and  Metallurgical  Engineers  will  hold 
its  convention  in  Chicago,  Sept.  22  to 
26.  This  meeting  promises  to  be  one 
of  decided  importance  to  the  industry, 
as  subjects  of  concern  in  iron  and  steel 
will  be  under  discussion.  In  addition 
to  the  technical  program  excursions  are 
being  arranged  to  the  steel  mills  at 
Gary,  the  oil  refineries  at  Whiting, 
metallurgical  plants  at  East  Chicago 
and  North  Chicago,  and  to  the  La  Salle 
district  where  the  cement,  coal  and 
zinc  industries  are  represented. 

American  Engineering  Standards 
Association 

An  announcement  of  the  completion 
of  the  organization  of  the  American 
Engineering  Standards  Association  hag 
just  been  received.  The  Association  is 
an  out-growth  of  the  standardization 
work  of  the  Government  during  the  war 
and  was  .started  by  combined  action  of 
the  national  societies  of  civil,  electrical, 
mechanical  and  mining  engineers  and 

the  American  Society  for  Testing  Ma- 
terials. These  societies  invited  the  War, 

Navy  and  Commerce  departments  to 
appoint  representatives  to  cooperate 
with  them  in  the  formation  of  the 

American  Engineering  Standards  Com- 
mittee. The  new  constitution  drawn  up 

by  this  committee  and  sent  to  the  so- 
cieties for  ratification  substituted  the 

name  "Association"  for  "Committee" 
on  account  of  the  wide  scope  of  the  in- 

terests  involved. 
The  Association  does  not  intend  to 

interfere  with  standardization  work  be- 
ing carried  on  by  any  organization. 

Nor  does  it  intend  to  initiate  any  stand- 
ards. Its  purpose  is  to  act  as  a  means 

of  communication  between  organizations 
and  individuals  interested  in  standards 
with  a  view  to  unifying  and  simplifying 
the  methods  of  arriving  at  standards 
and  preventing  duplication.  Also  to 
work  with  similar  organizations  in 
other  countries  to  internationalize 
standards. 
Any  organization  may  request  the 

Association  to  approve  its  committees, 
and  by  so  doing  becomes  a  sponsor 
society.  These  standards  are  to  be  the 
work  of  sectional  committees  of  the 

sponsor  society  and  the  committees  are 
to  be  made  up  of  representatives  of 

producers,  consumers  and  general  in- 
terests, none  of  the  three  groups  to  form 

a  majority.  Approval  by  the  Association 
may  be  given  in  one  of  three  ways — 
recommended  practice,  tentative  stand- 

ard or  standard;  the  expecation  being 

that  nothing  will  be  approved  as  stand- 
ard until  it  has  shown  that  it  is  gen- 

erally   acceptable. 
In  each  case  the  sponsor  society  will 

be  given  full  credit  and  the  standard 
will  be  published  as  that  of  the  sponsor 
using  whatever  title  the  sponsor  has 
given  it,  followed  by  the  statement, 
"approved  by  the  American  Engineer- 

ing Standards  Association." The  need  for  some  organization  to 
provide  for  the  general  acceptance  of 
any  standard  is  very  urgent  and  no 
other  means  for  this  exists  at  present. 
Other  societies  have  indicated  their  ap- 

proval of  the  arrangement  and  signi- 
fied their  intention  of  submitting 

standards  as  soon  as  the  organization 
is  ready  for  action. 
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Worlds  Industrial  Forc^e 
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I/ews  I^ditor 

■   Steel  Treaters'  Meeting  in 
New  York 

The  second  meeting  of  the  New  York 

chapter  of  the  American  Steel  Treaters' 
Society,  will  be  held  in  Assembly  Room 
No.  2,  Engineering  Societies  Building, 
29  West  39th  St.,  on  Friday,  June  20 
at  8  p.  m. 
The  following  program  has  been 

prepared  by  the  executive  committee 

after  careful  consideration:  "High- 
Speed  Steel — Its  Metallography  and 
Heat-Treatment"  (illustrated),  by  G. 
J.  Horvitz,  New  York  Testing  Labora- 

tories; "The  Effect  of  Certain  Elements 
on  the  Properties  of  Steels,"  by  N.  J. 
Gebert,  Metallurgical  Engineer;  "Heat- 
Treatment  as  Applied  to  Railroad  Ma- 

terials," by  C.  B.  Bronson,  Consulting- 
ing  Engineer's  Office,  New  York  Cen- 

tral Railroad  Co. 
Non-members  of  the  American  Steel 

Treaters'  Society  will  be  cordially  wel- 
comed. Aniple  opportunity  for  dis- 

cussion of  the  above  papers  will  be 
offered  and  in  this  discussion  non- 
members  are  Invited  to  participate. 

*     *     * 

Large  French  Contract  To 
American  Firm 

The  Vulcan  Steel  Products  Co.,  136 
Liberty  St.,  New  York  City  has  just 
received  a  cost-plus  contract,  valued  at 
$200,000,000,  for  rebuilding  the  Nancy 

district 'of  France,  according  to  the  re- port of  one  of  the  officers  of  the  Vulcan 
Co.  who  arrived  in  New  York  this  week, 
after  closing  the  contract  in  France. 
Plans  for  a  part  of  the  project  are  on 
the  way  to  the  United  States.  The  pre- 

liminary work  of  accumulating  an  or- 
ganization and  obtaining  bids  on 

machinery  and  equipment  of  all  kinds 
will  be  started  at  once,  so  that  the 
actual  construction  work  may  go  for- 
v/ard  the  moment  the  peace  treaty  has 
been  signed.  Another  retarding  factor 
is  the  present  high   rate  of  exchange. 

Associated  with  the  Vulcan  Steel 
Products  Co.  are  MacArthur  Brothers 

and  the  McClintic-Marshall  Co.,  which 
will  handle  the  construction  work. 
French  labor  will  be  used,  and  it  is 
understood  that  preference  will  be 

given  to  French  manufacturers  of  ma- 
chinery. However,  a  vast  amount  of 

American  machinery  of  all  descriptions 
will  be  purchased. 
Although  the  contract  covers  all 

classes  of  construction,  particular  at- 
tention will  be  devoted  to  industrial 

works,  because  of  the  revenue  they  will 
produce.  For  example,  it  is  estimated 
that  5000  breweries  have  been  de- 

stroyed. If  only  20  per  cent,  are  re- 
built, it  will  mean  a  thousand  such 

plants.  In  that  event  it  is  quite  likely 
that  some  American  manufacturer  of 

brewing  machinery  will  become  associ- 

ated with  the  Vulcan  Co.  The  same 
may  happen  in  connection  with  the 
cement,  textile  and  other  industries.  It 
is  possible  that  a  French  company  will 
be  formed  to  handle  the  work  over 
there  for  the  Vulcan  company. 

Some  time  ago  newspaper  dispatches 
stated  that  Europe  intended  to  do  its 
own  rebuilding,  without  foreign  assist- 

ance. It  is  now  recognized  that  the 
task  is  far  beyond  the  capabilities  of 
post-war  Europe.  The  plans  for  re- 

construction are  prepared  by  local  com- 
mittees composed  of  persons  interested 

in  particular  districts.  The  French 
government  recognizes  these  commit- 

tees as  being  responsible  bodies.  The 
Nancy  contract  was  let  by  the  commit- 

tee in  that  district. 

Re-education  Courses  Popular 
It  is  difficult  even  yet  to  reckon  the 

extent  of  the  problem  of  reeducating 
the  disabled  soldier,  but  from  the  ex- 

perience thus  far  gained  the  Federal 
Board  for  Vocational  Education  is  con- 

vinced that  the  American  soldier  is 
more  interested  in  the  offered  retrain- 

ing than  any  foreign  soldier  has  been. 
Perhaps  this  is  due  to  the  liberality  of 
the  provisions  made  in  our  country. 
Judging  from  the  experience  of  our 
Allies,  about  five  per  cent,  of  any  given 
group  of  wounded  men  will  be  given 
retraining.  That  would  give  10,000 
men  to  be  retrained  out  of  the  200,000 
wounded,  but  the  Board  estimates  an 
even  larger  percentage  among  Amer- 

ican soldiers  as  it  anticipates  that  there 
will  be  15,000  or  even  20,000  men  who 
will  ask  for  reeducation  and  placement 
in  industries. *     *     # 

One  Job  Hunter  for  Every  Twelve 
Men  Discharged 

For  every  12  men  discharged  every 
month  from  the  army  and  navy  of  the 
United  States,  the  Government  has  put 
one  man  in  the  field  to  secure  jobs  for 
them. 

An  army  of  24,000  trained  men  has 
been  mobilized  and  placed  at  the  dis- 

posal of  Col.  Arthur  Woods,  Assistant 
to  the  Secretary  of  War,  to  aid  him 
in  obtaining  employment  for  dis- 

charged soldiers  and  sailors.  This  army 
comprises  all  the  field  agents  of  the 
Department  of  Agriculture,  who  are  to 
tour  every  district  in  the  country  in 
an  effort  to  connect  the  man  and  the 

job. 

An  additional  army  of  many  thou- 
sands for  this  work  has  been  gathered 

from  the  second  lieutenants  of  the  U. 
S.  A.,  who  have  been  sent  all  over  the 

country  canvassing  the  lai-ge  employers 
and  securing  their  cooperation  for  the 
work  at  hand. 

Trade  Currents  from 
Western  Cities 

Defiance    Machine    Work.s   CloHes   Con- 
tract for  $1,000,000  Worth  of  Ma- 

chinery for  Automobile  Plants. 
Purchasers    of    Machinery 

Are   Visiting   Chicago 
from  All  PartH  of 

the  Country 

Cleveland 

What  may  be  considered  the  biggest 
individual  piece  of  business  placed  in 
the  machinery  field  in  this  district  since 
the  signing  of  the  armistice  is  an- 

nounced this  week  by  the  Defiance 
(Ohio)  Machine  Works  Co.  This  firm 
has  just  closed  a  contract  for  the  sale 
of  more  than  $1,000,000  worth  of  ma- 

chinery of  every  description  to  one 
of  the  largest  automobile  interests  in 
the  Middle  West.  The  equipment  is 
for  immediate  delivery  to  plants  in 
Michigan  and  nearby  territory  where 
factories  are  operated.  The  equipment 
is  suitable  for  the  production  of  auto- 

mobiles and  automobile  parts.  The 
effect  of  this  order  is  to  require  im- 

mediate expansion  of  the  business  of 
the  Defiance  concern.  One  of  the  first 
operations  will  be  the  construction  of 
a  new  foundry  building,  and  the  exten- 

sion of  other  departments.  At  least 
600  more  men  will  be  put  on  in  these 
different  departments. 

Another  significant  development  of 
the  week  is  the  placing  with  several 
firms  here  of  orders  by  Pacific  Coast 
interests  for  machinery  required  for 
the  contruction  of  oil-production  equip- 

ment. This  is  the  first  time  this  year 
that  Coast  interests  have  ventured  into 
the  Cleveland  territory  which,  with 
most  distributing  and  manufacturing 
firms  here,  has  been  confined  to  the 
northern  half  of  Ohio.  The  principal 
requirements  from  the  Far  West  are 
for  automatic  machines  which  will  be 
used  for  pumping  machines  and  similar 
equipment  for  oil  production.  None  of 
the  orders  are  large,  being  confined  for 
the  most  part  to  single  machines,  but 
this  form  of  the  business  is  taken  as 
an  indication  of  what  is  yet  to  follow 
before  the  year  has  passed. 

Locally,  demand  is  confined  to  single 
machines  from  various  sources  which 
are  increasing  in  number  each  week. 
Among  the  larger  interests  which  are 
said  to  be  disposing  of  old  equipment 
and  installing  new  is  the  National 
Screw  and  Tack  Co.  In  this  class  of 

business  at  the  moment  lathes  pre- 
dominate. 

There  is  more  talk  of  higher  prices 
for  equipment  in  this  district  this  week, 
and  this  is  believed  to  have  inspired 
a  lot  of  smaller  consumers  of  ma- 

chinery   and    equipment    to    come    into 
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the  market.  Whether  this  is  the  in- 
fluence or  not,  a  careful  survey  of  the 

district  this  week  shows  that  business 
for  the  first  half  of  June  is  10  per 
cent,  above  normal  for  this  time  of 

year,  a  condition  quite  unusual,  as  gen- 
erally at  this  time  a  slump  in  business 

is  expected. 
Leading  machinery  interests  are 

more  optimistic  this  week  than  for  a 
long  time  past.  This  optimism  is  in- 

spired by  the  fact  that  there  is  more 

shopping  being  done  by  various  manu- 
facturing interests,  presumably  be- 

cause they  seek  to  obtain  ideas  for 
appropriations  for  new  equipment  to 
be  ordered  in  the  fall. 

Chicago 

Hot-weather  conditions  in  Chicago 
have  brought  an  influx  of  out-of-town 
buyers.  This  has  served  to  keep  the 
machinery  dealers  all  busy  with  shop- 

pers, and  sales  from  the  floor  have  in 
the  case  of  some  dealers  exceeded  those 

made  by  the  men  on  the  road.  Pur- 
chasers have  visited  here  in  the  past 

week  from  Rochester,  N.  Y.,  Seattle, 
Wash.,  San  Antonio,  Texas,  and  num- 

erous other  places,  these  being  men- 
tioned merely  to  show  the  great  stretch 

of  territory  which  is  being  served  by 
this  market. 

Some  floor  sales  which  were  men- 
tioned ran  over  $20,000  and  the  total 

for  all  dealers  would  amount  to  a  con- 
siderable sum.  Sales  by  correspon- 

dence and  by  representatives  also  con- 
tinue good,  all  indications  pointing  to 

a  continuation  of  the  good  business  of 
the  last  six  weeks. 

Sales  by  manufacturers  to  representa- 
tives of  European  buyers  are  having 

a  tendency  to  retard  deliveries,  and  for 
the  first  time  in  some  months  it  is  be- 

coming difficult  to  secure  spot  delivery 
on  certain  ordinary  tools.  Some  lines 
of  planing  machines  and  boring  mills 
are  requiring  not  less  than  three 

months'  time.  The  manufacturers  of 
these  machines  state  that  their  business 
for  the  first  five  months  of  1919  is  in 
excess  of  the  same  period  last  year. 
No  long  lists  of  machinery  wants 

have  been  issued,  but  the  continued, 
steady  stream  of  sales  of  from  one  to 
a  few  items  is  so  great  as  to  cause  the 
market  to  remain  in  excellent  condi- 

tion in  spite  of  this.  No  price  changes 
of  note  have  been  mentioned. 

E.  T.  Causer  has  recently  resigned  as 
works  manager  of  the  R.  D.  Nuttall 
Co.,  Pittsburgh,  Penn. 

L.  H.  Mesker,  vice  president  of  the 
Cleveland  Milling  Machine  Co.,  Cleve- 

land, Ohio,  has  turned  over  the  duties 
of  sales  manager  to  H.  I.  Miner. 

W.  E.  Millar  has  been  appointed  dis- 
trict manager  at  Pittsburgh,  for  the 

Cleveland  Milling  Machine  Co.,  Cleve- 
land, Ohio,  it  was  recently  announced. 

Harry  W.   Champion,  president  of 

the  Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  Penn.,  has  just  returned 
from  an  extended  business  trip  to  Eng- 

land, France  and  other  European 
countries. 

Francis  G.  Echols,  who  for  the  last 
20  years  has  been  general  manager  of 
the  small-tool  department  of  the  Pratt 
&  Whitney  Co.,  Hartford,  Conn.,  has 
resigned  and  was  appointed  vice  presi- 

dent of  the  Greenfield  Tap  and  Die 
Corporation,  Greenfield,  Mass. 

C.  A.  Calleson,  of  50  Church  St., 
New  York  City,  has  been  appointed 

special  agent  by  the  Savage  Arms  Cor- 
poration, to  dispose  of  the  surplus 

equipment  now  being  released  from 
their  plants.  This  will  cover  about 
$1,000,000  worth  of  machine  tools. 

George  Elmer  Wolcott,  of  the 
Sullivan  Machinery  Co.,  Chicago,  111., 
died  on  May  10,  1919,  after  a  protracted 
illness.  Mr.  Wolcott  was  the  New  Eng- 

land sales  manager  and  had  been  iden- 
tified with  the  company  since  1888.  He 

was  born  in  Claremonth,  N.  H.,  in  1868. 
After  attaining  a  position  of  responsi- 

bility and  trust,  which  he  held  for  a 
number  of  years  at  the  Claremont 
works  of  the  company,  he  was  ap- 

pointed New  England  sales  managrer  in 
1905,  and  had  made  Boston  his  head- 

quarters since  1911. 
James  H.  Ball,  treasurer  of  the 

Lincoln  Twist  Drill  Co.,  died  suddenly 
at  his  home  on  Cedar  St.,  Taunton, 
Mass.,  June  13.  While  his  health  had 
not  been  of  the  best  for  some  time, 
there  had  been  no  developments  that 
caused  anxiety,  and  he  had  attended  to 
his  business  duties  up  to  the  last,  hav- 

ing been  at  the  office  of  the  company 
most  of  the  day  before  he  died.  Mr. 
Ball  went  to  Taunton  from  Boston 
some  12  years  ago,  as  treasurer  of  the 
Lincoln  Williams  Twist  Drill  Co.,  and 
continued  as  treasurer  of  the  Lincoln 
Twist  Drill  Co.,  which  succeeded  the 
older  concern  on  its  reorganization. 
In  business  circles  he  stood  high  as  a 
manufacturer  and  a  successful  ex- 
ecutive. 

Benjamin  Sebastin,  66  years  old, 
founder  of  the  Sebastin  Lathe  Co., 
Covington,  Ky.,  died  at  his  home  in 
Cincinnati,  June  5.  He  suffered  a 
stroke  of  paralysis  several  months  ago, 
after  returning  from  a  visit  to  Florida, 
and  had  been  in  ill  health  ever  since. 
He  was  a  lathe  manufacturer  in  Cov- 

ington for  more  than  40  years  and  re- 
tired from  active  business  three  years 

ago.  He  was  a  member  of  the  National 
Machine  Tool  Builders'  Association,  and had  served  two  terms  as  an  officer  of 
the  Cincinnati  branch  of  the  National 
Metal  Trades  Association  as  secretary 
one  year  and  treasurer  the  following 
year.  His  son-in-law,  E.  E.  Stokes, 
has  been  head  of  the  Sebastin  Lathe 
Co.  ever  since  its  founder  retired,  and 
will  continue  under  the  same  name. 

The  Bureau  of  ForeiKn  and  Domeotir 
Commerce,  Department  of  Commerce, 
Washington,  D.  C,  has  inquiries  for  the 
agencies  of  machiner.v  and  machine  toois. 
Any  information  desired  regardins  these 
opportunities  can  he  secured  from  the  above 
address  by  referriuK  to  the  namber  fol- 

lowing:   eacii    item. 
Importer  of  machinery  and  textile-mill 

supplies  in  Mexico  wishes  to  sell  American 
handle  steel  pulleys,  shafting,  hangers,  taps 
and  dies,  and  mill  supplies  in  general.  He 
will  also  consider  an  agency  for  the  sale  of 
automobiles.      References.      No.    29,499. 

The  American  representative  of  an  engi- 
neering firm  in  France  desires  to  secure 

an  agency  from  manufacturers  for  the  sale 
of  machinery,  tools,  and  supplies.  No. 29,515. 

An  agency  is  desired  by  a  man  in  Bel- 
gium for  the  sale  of  all  sorts  of  electrical 

goods     and     machinery.        References.     No 
29,479. 

The  French  representative  of  an  Ameri- 
can firm  who  is  in  this  country  wishes  to 

communicate  with  manufacturers  of  auto- 
matic labor-saving  machines,  such  as  box- 

malting  machines,  wrapping  and  stitching 
machines,  automatic  weighing  machines 
book-binding  machines,  and  machines  for 
making  candies.     References,   No.   29  510 

American  Foundrymen's  Association  An- nual convention  and  exhibit  will  be  held  in 
Philadelphia  the  week  of  Sept.  29.  1919. 
C.  E.  Hoyt.  secretary.  Ill  W.  Monroe  St.. Chicago,    HI. 

American  Society  for  Testing  Materials 
will  hold  Its  twenty-second  annual  meeting 
at  Atlantic  City  on  June  24-27.  head- 

quarters at  the  Hotel  Traymore.  Secretary- treasurer,  University  of  Pennsylvania, Philadelphia,   Penn. 
Boston  Branch,  National  Metal  Trades 

Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel 

P,°"?!.'i  ̂   "^  Tullock,  Jr.,  secretary.  Room 41,    166    Devonshire   St.,    Boston,    Mass. 
Electric  Hoist  Manufacturers'  Associa- tion. Monthly  meetings  at  the  offices  of 

the  Yale  &  Towne  Manufacturing  Co  9 
East  40th  St..  New  York  City.  Secretary. 
W,  C.  Bnggs,  Shepard  Electric  Crane  and Hoist    Co. 

Engineers'  Club  of  Philadelphia.  Regu- lar meeting  the  third  Tuesday  of  the  month, 
with  the  exception  of  July  and  August. 
Lewis  H.  Kenney  is  the  chairman  of  com- mittee on  papers. 

Engineers'  Society  of  Western  Pennsyl- vania. Monthly  meeting,  third  Tuesday  • section  meeting,  first  Tuesday.  Elmer  K Hiles.  secretary.  Oliver  Building.  Pitts- 
burgh,   Penn. 

The  International  Railroad  Master  Black- 
smith s  Association  will  hold  its  annua] convention  in  Chicago  Aug.  19,  20  and  21. 

The  location  of  the  meeting  in  Chicago 
will   be  announced    later. 

Philadelphia  Foundrymen's  Association. Meeting  first  Wednesday  of  each  month. 
Manufacturers'  Club.  Philadelphia,  Penn., Howard  Evans,  secretary.  Pier  4S,  North 
Philadelphia.    Penn. 
Rochester  Society  of  Technical  Drafts- 

men, Annual  meeting  and  election  of  offi- 
cers to  be  held  June  28.  On  June  29 

Maurice  A.  Wilder  will  be  the  speaker. 

?I'?'"®»^J?''  '^^h  ,Angevine,  Jr..  Rooms  131- 
137,    Sibley    Block,    Rochester,    N.    Y. 

Rochester  Society  of  Technical  Drafts- 
men.    Monthly  meeting.  last  Thursday.     O. 

St..RTh'esrer,'l^'.Y'''"""'''    ""    0«"-~ 
Society  of  Automotive  Engineers.  Spring 

meeting  to  be  held  at  Ottawa  Beach,  Mich., 

•^""^oS'™^'  P.,\^\.  Secretary,  Coker  Clark- son,  29  West  39th  St..   New  York  City. 
Superintendents'  and  Foremen's  Club  of Cleveland  Monthly  meeting,  third  Satur- 

day. Philip  Frankel.  secretary,  310  New England   Building,   Cleveland,   Ohio. 
Western  Society  of  Engineers,  Chicago. III.  RegTilar  meetings,  first,  second,  third and  fourth  Slondays  of  each  month,  except 

July  and  August  Edgar.  S.  Nethercut,  sec- retary. 1735  Monadnock  Block,  Chicagi    lU 
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Arr    WrldiiiK    Outflt,   "Zms" 
Gibb  Instrument  Co.,,  1644  Woodward  Ave.,  Detroit,  Mich, 

"American  Machinist,"  .Tune  5,  1919 

In  this  device  the  motor-gener- 
ator customarily  used  has  been 

supplanted  Ijy  a  transformer  with 
no  moving  parts.  The  outflt  is 
built  on  the  unit  system,  which 
allows  the  installation  of  a  small 
machine,  and  if  the  work  becomes 
heavier  a  duplicate  set  may  be 
connected  in  parallel.  It  is  not 
necessary  to  change  any  connec- 

tion for  resulatlon,  as  a  wheel 
connected  with  a  secondary  and 
placed  on  the  top  of  the  case 
raises  and  lowers  this  secondary, 
and  provides  the  regulation  of 
current  necessary  for  different 
sizes  of  electrodes.  The  inherent 
reactance  of  the  outfit  automat- 

ically stabilizes  the  arc  for  differ- 
ent arc  lengths. 

■ 

■H 

i 
tirlndliiB   Machine,    I'lilvrrxal    CuHtlnc 

Manhattan  Machine  and  Tool  Works,  42-50  Market  Ave.,  N.  W., 
Orand  Rapids,  Mich. 

"American  Machlniat,"  June  6,  1919 

It  Is  stated  that  the  machine  Is 
easy  and  rapid  to  operate  under 
the  varying  conditions  such  a« 
are  met  In  every-day  use,  and 
that  its  rigidity,  strength  and 
flexibility  are  notable  features. 
The  universal  movement  la  ob- 

tained by  a  universal  coupling 
and  sleeve,  which  gives  a  free- 

dom of  movement  without  un- 
due loss  of  power.  The  long 

handle  gives  the  oi)erator  a  good 
leverage,     so     that     tlie     pressure 

applied     to     the     grinding     wheel       '   ' can    be    easily    regulated.     I.,ubri- 
catlon  is  taken  care  of  by  wick  oilers  and  drip  cups.  Wneel  used, 
12  in.;  speed  of  wheel,  1600  r.p.m.  ;  longitudinal  travel,  12  In.; 
swing  of  wheel,  36  in.  ;  length  of  swing  shaft.  7  ft.  8  In. ; 
shipping  weight,   570   lb. 

"Beeves'* 

June  5,   1919 

GriiidiiiK    Machine    tor    KoUk    Without    Centers, 
Gardner  Machine  Co.,  Beloit,  Wis. 

"American  Machinist, 
A  machine  for  grinding  rolls 

without  centers.  The  working 
mechanism  consists  of  a  cutting 
or  grinding  wheel,  shown  at  the 
right,  rotating  in  a  counterclock- 

wise direction  at  ordinary  grind- 
ing-wheel  speed  ;  and  a  ring  wheel, 
at  the  left,  of  a  fine,  hard  grain 
and  grit,  which  is  rotated  in  a 
clockwise  direction  at  a  speed  of 
about  6  r.p.m.  This  wheel  is 
known  as  the  feeding  wheel.  Be- 

tween the  two  wheels  is  a  work 
rest  which  supports  the  rolls 
while  grinding.  Capacity,  work  up 
to  3  in.  in  diameter  and  from 
i  to  5  in.  long ;  speeds  of  grinding 
wheel,  two,  1143  and  180U 
r.p.m. ;  diameter  of  grinding 
wheel,    16    in. ;    speed    of   feeding 
wheel,  6  r.p.m.;  speed  of  feeding  wheel  for  dressing  purposes,  378 
r.p.m.  :  diameter  of  feeding  wheel,  16  in.  ;  sq.in,  of  surface 
ground  per  min.,  60  ;   floor  space,  4J  x  6  ft.  ;  weight,  4600  lb. 

CountcrhorcH   anfl    llolilerH,    "KaHy-Lock" S.  &  C.  Manufacturing  Co..  368  Mt.   IClllott  Ave.,  Detroit,  Mich. 
".American   Machinist,"  .Inrip  r,.    litlH 

Tlie  Iiolder.s  are  made  in  four  sizes,  witli  either  Morse  taper 
shanks  or  straight  shanks  for  screw  machine  work,  and  range 
from  1^  to  2i  in.  outside  diameter,  and  are  for  cutters  from 
1  to  .'I  m.  in  diameter  inclusive.  To  lock  a  cutter  in  position  It 
is  simtdy  necessary  to  insert  the  shanic  as  far  as  the  shoulder 
will  permit  and  turn  the  knurled  sleeve  to  the  right.  When  tlie 
sleeve  comes  to  a  stop  the  cutter  is  securely  locked.  To  unlock. 
It  Is  simply  necessary  to  turn  the  sleeve  to  the  left,  no  spanner 
wrench  being  needed.  A  feature  cited  is  that  the  shank  of  the 
cutter  has  a  two-point  drive  instead  of  a  setscrew  drive,  thus 
giving  increased  strength.  The  cutters  are  made  in  sizes  of  from 
J  to  3  in.  and  with  pilots  from   fl,  to  2i  In.  in  diameter. 

Filing   Machine,    Die 
Bloomfeld  &  Rapp  Co.,   108  North  Jefferson  St.,  Chicago,  111. 

"American  Machinist,"  June  5,   1919 

Driven  by  a  j-hp.  motor  of  a 
type  to  suit  the  electric  power  of 
the  customer.  The  machine  has 
a  tilting  table  that  may  lie  placed 
at  any  angle  and  is  clamped  by 
means  of  the  clamping  screws 
siiown  at  D.  The  arm  A  is  of 
the  double  type,  saws  or  thin  files 
being  screwed  by  clamps  at  B 
and  C,  while  a  heavy  file  is 
fastened  at  C  only.  The  adjust- 

ment of  the  stroke  is  by  means 
of  the  screw  E  while  the  arm  G 
is  adjustable  for  holding  the  work 
in  place  while  sawing  or  filing. 
The  machine  is  14  in.  long,  9  in. 
wide  and  12  In,  high  and  weighs 
50  pounds. 

Grinding  Machine,   Drill 
Bellevue  Industrial  Furnace  Co.,  Detroit,  Mich. 

"American  Machinist,"  June  5,   1919 

The  drills  are  ground  on  the  face  of  the 
wheel  instead  of  on  the  flat  side,  it  being 
claimed  that  tliis  construction  gives  greater 
wheel  life  and  greater  ease  in  truing  or 
sharpening  the  wheel.  The  macliine  is 
driven  by  means  of  an-  electric  motor  con- 

tained in  tile  pedestal.  The  actual  grinding 
of  the  drill  lip  is  automatic,  the  drill  being 
placed  in  a  carriage  and  brought  forward 
to  a  gage.  ̂ Vhen  placed  in  proper  grinding 
position,  the  drill  is  positively  locked  and 
a  vertical  movement  of  the  drill  holder 
moves  the  drill  up  and  down  against  the 
circumference  of  the  wheel,  at  the  same 
time  rotating  it.  This  motion  is  accom- 

plished by  gears.  When  one  lip  has  been 
ground,  a  lever  movement  turns  the  drill 
holder  to  grind  the  next  lip,  wiiere  it  is 
agani  locked  in  position.  The  macliine  can 
be  indexed  to  handle  drills  with  two,  three, 
four  or  five  lips. 

I 

Milling  Machine,  Vertical-.Spindle  High-Speed 
Taylor  &  Fenn  Co.,  Hartford,  Conn. 

"American  Machinist,"  June  5,   1919 

Longitudinal  movement,  11  in.  ;  cross  move- 
ment, 6  in.  ;  vertical  adjustment  of  knee.  lOJ 

in. ;  vertical  movement  of  spindle,  2  in. ;  maxi- 
mum distance  from  end  of  spindle  to  top  of 

table,  lOi  in.  ;  center  of  spindle  to  face  of  col- 
umn, 9  in.  ;  size  of  table  over  all,  10  x  27  in.  ; 

working  surface  of  table,  6x18  in.;  T-slots 
in  table,  i  in,  ;  number  of  power  feeds,  thirty- 
three,  0.0019  to  0.013  in.  per  spindle  revolution  ; 
number  of  spindle  speeds,  thirty-eight.  50"  to 
3100  r.p.m.  ;  taper  hole  in  spindle,  No.  7  B 
&  S.  :  size  of  hole  through  spindle,  ;i'.'  in.  ; diameter  of  spindle  pulley.  4 J  in.  ;  width  of 
belt,  13  in.  :  speed  of  main  drive  .shaft.  290 
r.p.m. ;  diameter  of  tight  and  loose  pulleys,  10 
in. ;  width  of  belt,  2  in.  ;  diameter  of  large 
driving  pulley  for  spindle,  20  in. ;  floor  space, 
41  X  41  in.  ;  weight,  1200  lb. 

Tranfornier,  liCad-Burniiiff 
General  Electric  Co.,  Schenectady,  N.  Y. 

"American  Machinist,"  June  5, 
1919 

This  lead-burning  transformer 
can  be  used  for  lead  burning,  sol- 

dering electric  terminals,  splicing 
wires  and  tinsmith  joljs,  an<l  even 
brazing  can  Ite  done  l)y  placing 
the  work  between  a  hlunt  carl>on 
point  and  a  iiiece  of  cast  iron. 
The  transformer  is  designed  to 
l)e  connected  to  tlie  ordinary  110- 
volt,  alternating-current  lighting 
circuit.  One  terminal  ends  in  a 
clip  for  fastening  to  some  con- 

venient portion  of  the  work  while 
the  other  terminal  has  a  carbon 
liolder  arranged  with  an  insulated 
handle.  When  the  welding  carbon  is  brouglit  into  contact  with  the 
work  the  pointed  end  becomes  intensely  hot  and  melts  the  metal 
over  a  restricted  area.  It  sliould  be  noted  that  no  arc  is  drawn, 
the  end  of  the  carbon  point  being  Iieated  to  such  a  temperature 
that  the  metal  in  the  vicinity  Is  melted.  The  device  uses  at>out 
800  watts  while  in  actual  use,  the  consumption  dropping  to  4) 
watts  when  the  point  is  removed  from  the  work. 

Patented  Aug.  20,  1918 
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The  Weekly  Price  Guide  of 
IRON  AND  STEEL 

PIG  IRON — Quotations  compiled  by  The  Matthew  Addy  Co.,  as  per  Depart- 
ment of  Commerce  Committee  Schedule. 

CINCINNATI 
No.  2  Southern    $29.80 
Northern  Basic    -27.  55 
Southern  Ohio  No.  2    28.  55 

NKW  YORK— TIDEWATER  DELIVERY 
Pcnna.  2X    31 .  90 
Virginia  No.  2    31.15 
Southern  No.  2    33.95 

BIRMINGHAM 
No.  2  Foundry    25.75 

PHILADELPHIA 
Eastern  Pennsylvania  No.  2    30. 65 
Virginia  No.  2    30. 85 
Basic    30.  90 
Grey  Forge    30. 90 
Bessemer    31.85 

CHICAGO 
No.  2  Foundry  local    27. 25 
No.  2  Foundiy,  Southern    3 1 .  75 

PITTSBURGH,  INCLUDING  FREIGHT  CHARGE  FROM  VALLEY 
No.  2  Foundry    28.15 
Basic    27,  15 
Bessemer    29.35 

STEEL  SHAPES — The  following  base  prices  per  100  lb.  are  for  stnicturnl 
shapes  3  in.  by  {  in.  and  larger,  and  plates  i  in.  and  heavier,  from  jobbers'  ware- houses  at  the  cities  named: 

. —  New  York  ■ ^-  Cleveland  — . 
One 

Current      Year Ago 

$4.20 
4.20 

4.20 

^-  Chicago  -^ 
One 

$3.37 3.27 
3.27 
3.57 

Current 

$3.47 3.37 
3.37 

3)67 

Year 
Ago 

$4.20 4.10 
4.10 

4:45 

One  One 
Current  Month       Year 

Ago         Ago 
Structuralshapes. ..    $3.47     $4.07       $4.20 
Soft  steel  bars      3.37       3.97         4.10 
Soft  steel  bar  shapes.   3.37       3.97         4.10 
Soft  steel  bands     4.07       4.57           
Plates,  I  to  1  in.  thick  3.67       4.27         4.45         3.57         4.20 

♦For  A-lii.  plates  the  extra  is  30c.  per  1 00  15. 
Note — For  less  than  carload  lots  add  4§c.  per  100  lb, 

BAR    I  RON — Prices  per  I  DO  lb.  at  the  places  named  are  as  follows : 
Current       One  Year  Ago 

Pittsburgh,  mill,  Eastern  shipment        $2 .  35  $3.50 
Warehouse,  New  York          3.37  4.70 
Warehouse,  Cleveland          3 .  22  4.10 
Warehouse,  Chicago          3.37  4. 10 

STEEL  SHEETS — The  followiag  are  the  prices  in  cents  per  pound  from 
jobbers*  warehouse  at  the  cities  named: 

.   New  York   .      Cleveland  Chicago 

fZ-S 
•No.  28  black   
*No.  26  black   
*No8.  22  and  24  black. 
Nos.  18  and  20  black 
No.  16  blue  annealed 
No.  14  blue  annealed 
No.  10  blue  annealed 

*No.  28  galvanized        -  . .  „ 
*No.  26  galvanized        5.40 
No.  24  galvanized        5.25 

•  For  painted  corrugated  sheets  add  30c.  per 
1 9  to  24  gage ;  for  galvanized  corrugated  sheets 

OE 

5.37 
5.27 
5.22 
5.17 
4.77 
4.67 
4.57 
6.50 
6.20 
6.05 

oS<; 
5.62 

0)  C9  O        h-tf 

6.45 
6.35 
6.30 
6.25 
5.65 5.55 
5.45 
7.70 
7.40 
7.25 

5.27 
5.17 5.12 

5.07 
4.67 

4.57 4.47 
6.62 
6.32 
6.17 

0}  cd  o 

lOOIb.  for  25 
add  15c.;  all 

6.385 
6.285 
6.235 

6.183 5.585 
5.485 
5.385 
7.635 

7.335 7.185 

30 

0£ 5. 
5. 

5.2 
5. 
4. 

4. 
4. 
6. 

6. 
6. 

ft*  0)  o 

a  Hi  m 

37  6.45 
27  6.35 
22  6.30 
17  6.25 
77  5.65 
67  5.55 
57  5.45 
72  7.70 
42  7.40 
27  7.25 

to  28  gage;  25c.  for 

COLD  DRAWN  STEEL  SHAFTING— From  warehouse  to  consumers 
requiring  at  least  1 000  lb.  of  a  size  (smaller  quantities  take  the  standard  extras)  the following  discounts  hold: 

Current  One  Year  Ago 

N^^Yo-J        List  ListpluBlO% 
Sfe*'*'"'        5%off  Listplus  10% 
^""^g"       2%  off  List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places  named: 

NewYork    fj^™  S'^/ol""* 
Cleveland       jcA"  i^ 
q^-Mio   :::::::::::::::::  m         l^. 

SWEDISH  (NORWAY)  IRON-The  average  price  per  100  lb.,  in  ton lots  is: 
Cur»ent  One  Year  Ago 

EfYork       $25.50-30  $15.00 
£h™la">'*   >.         20.00  15,00 Chicago,.,          1450  I5  Op 

In  coils  an  advance  of  50c.  usually  is  charged. 
Domestic  iron  (Swedish  analysis)  is  selling  at  15c.  per  lb. 

WELDING  MATERIAL   (SWEDISH)— Prices  are  as  follows  in  cents 
per  pound  f.o.b.  New  York,  in  100  lb.  lots  and  over: 

Welding  Wire 

j.  H,  A,  J.  A,  A No.  8,  A  and  No.  10 
25.  50  to  33.00 k 

A,  No.  14  and  A- 
No.  18   
No.  20   

Domestic  20c.  for  A>  13c.  for  i  to  A- 

Cast-Iron  Welding  Bods 

Abyl2in.long    14. QO 
J  by  19  in.  long    |2.00 
jbyl9in.  long    10.00 
J  by  21  in.  long    10.00 

Special  Welding  Wire,  Coated 

i      33.00 
A        30.00 
A      ;8.00 

MISCELLANEOUS  STEEL— The  f.,iiowing pound  are  from  warehouse  at  the  places  named: New  York 

Current 

Openhearth  spring  steel  (heavy)        7. 00 
Spring  steel  (light)          10.  00 
Coppered  bessemer  rods          8.  00 
Hoop  steel         4 .  07 
Cold-rolled  strip  steel.  .        7.  50 
Floor  plates        5  67 

Note — For  less  than  carload  lots  add  4  Jc.  per  1 00  lb. 

quotations    in    cents   per 

Cleveland 
Current 
8.00 

11.25 

8  00 
4.75 

8.25 
6.00 

Chicago 

Current 

8  00 
11  75 

7  07 
4  07 

8  10 
5  92 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh:  basing 
card  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.  M.  Byer's  Co.  for  iron,  both dated  Mar.  21,  1919. 

BUTT  WELD 
Iron 

Galvanised                 Inches  Black       Galvanised 
24g  !  to  1}     39}%  23J% 

Steel Inches  Black 

J,  land  I.     ...   50}% J     54J2, 

Jto3   

57J9? 

LAP  WELD 
35%  2     32}% 
41%  2!  to  6     34}% 

PLAIN  ENDS 

39}% 

2     50}% 
2}  to  6     53}% 

BUTT  WELD, 

l.iandi     46}% 
J     51}% 
J  to  1}      55}% 

LAP  WELD,  EXTRA  STRO.VG  PLAIN  ENDS 
2      48}%  37%  2      33J% 
2}to4      51}%  40%  2ito4      35}% 
4}  to  6      50}%  39%  45  to  6      34}% 

Stock  discounts  in  cities  named  are  as  follows: 

24}?] 

20}% 

23|*l 

221% 

J  to  3  in.  steel  butt  welded 
3J  to  6  in.  steel  lap  welded.  . 

—New  York— ̂ 

Gal- 

Black    vanized 
47%         31% 
42%         27% 

-—Cleveland  — * 

Gal- 

Black     vanized 

465%        31   % 425%        27i% 

■ —  Chicago  — - 

Gal- 

Blark     vanized 

57J%        44%, 

535%        41- 
Malleable  fittings      Class  B  and  C,  from  New  York  stock  sell  at  list  4-125%. 

Cast  iron,  standard  sices,  10%  off. 

METALS 

MISCELLANEOUS   METALS— Present  and  past  New  York  quotations 
in  cents  per  pound,  in  carload  lots: Cur-  One  One   Year 

rent  Month  .\go  .\go 

Copper,  electrolytic       18.00  15  37)  23  50 
Tin  in  5-ton  lots        72.50  72.50  9100 
Lead          5.35  5.25  7  25 
Spelter          6.85  6  05  7  62} 

ST.  LOUIS 

Lead         5.10  5  00  7  12) 
Spelter           6  50  6.20  7.31) 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail,  for  I  ton  or 
more: 

  New  York  — — ,     —Cleveland—     —  Chicago  — 

Ot     OS«!       C>'<      a£      o>->!      o£     c>< 
Copper  sheets,  base.       26.00  22.50         31.50-33   26.50     35.00     27  00     3150 
Copper  wire  (carload 

lots)        24  00  23.00-28       32.00     26.50     34.00     23  00     31.00 
Brasssheets        20.50  23.75-28       30.75     25.00     30.00     21.50     30  00 
Brasspipe        30.75  34.00-37       36.50     33.00     41.00     31.00     40.00 Solder  (half  and  half) 

(caseloU)        38.00  46.50-41        62  00     41.00     41.25     39.00      55.00 
Copper  sheets  quoted  above  hot  rolled  16  oz..  cold  rolled  14  oz.  and  heavier, 

add   Ic;    polished  takes   Ic.  per  sq.ft.  extra  for  20-in.  widths  and  under;    over 20  in.,  2c. 

BRASS  RODS — The  following  quotations  are  for  Urge  lots,  milL  100  lb.  and 
over,  warehouse:  net  extras: 

Current  One  Year  .\go 
MiU       $18.00)  $2S.25 
NewYork          19.50  26.25 
Cleveland          24.00  30.00 
Chicago         24.00  28.00 

M 
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